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Exercise 1 Suppose that you have a dataset of individuals incomes and demographic information. For
each individual, you know yearly income, years of education, and IQ.

You would like to know the “returns to schooling.” That is, if years of education increase by one year,
how much of an increase in income will it cause?

Consider two different models: (1) simple regression model, in which you regress income on years of
education; (2) multiple regression model in which you regress income on years of education and IQ. In
which model will you get a larger estimated return to schooling?

Exercise 2 Suppose you work at Quaker Oats, a multi-national company that produces cereals. One
of the product lines of Quaker Oats’ breakfast cereal, Captain Crunch, received the lowest rating in a
recent issue of Consumer Reports, an independent consumer group that tests and evaluates products.

You and your team are brainstorming the right recipe and concept for a new cereal that Quaker is plan-
ning to launch. Your analyst gathered Consumer Reports ratings data on 77 cereals along with their
nutritional content for a one cup serving.

You believe that Consumer Reports ratings are very likely shaped by the nutritional content of cereal,
and would like to model how ratings vary with the ingredients and nutritional value of a cereal. Using
the Consumer Reports ratings (in points) as the response variable you first estimate the following simple
regression model (SRM). Assume that all the conditions for the SRM are satisfied.
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(a) Calculate the tstatistic and pvalue for the slope. Provide a precise interpretation of the p value.
What do you conclude?

(b) Calculate the 95% confidence interval for the slope b1. Interpret the interval in words.

Now you estimate a multiple regression model (MRM). The response variable is again the Consumer
Reports rating (in points), but now you include both sugar content and fat content as explanatory
variables. Assume that all the conditions for the MRM are satisfied.

(c) Write down the sample regression equation and interpret the slope for sugar content. Be sure to
provide a complete interpretation and use all relevant units.

(d) The slope for sugar content changed between the SRM and the MRM. Based on this evidence,
what must be true about the correlation between sugar content and fat content? Select one of the
statements below, and explain how you reached this conclusion.

• Statement 1: The correlation is positive.

• Statement 2: The correlation is negative.

(e) Calculate a 95% prediction interval for the Consumer Reports rating of a cereal with 10 grams of
sugar and 2 grams of fat. Interpret the interval in words.
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Exercise 3 Fenella’s Winter Wonderland is a (fictional) ski lodge located in Lake Tahoe, California.
The lodge management is interested in predicting occupancy levels during the winter season so that
appropriate staffing decisions can be made. Fortunately, the lodge’s owner happens to be an expert
economist. Using the lodge’s weekly historical data from the last 3 winter seasons, she estimated the
following regression.

Here is the description of the variables. Note that for variables that are in percentages, a number such
as 43.5% was entered in the data as 43.5

• Occupancy Rate is the response variable. It is expressed as a percentage of maximum capacity.

• Number Competitors is the number of competitors within a 1-mile radius which were open during
the given week.

• Ave. Nightly Room Rate is measured in dollars; it is the average nightly room rate for a particular
week in the data.

• Advertising Expense” (radio and television ads, ski promotional coupons, etc.) is measured as a
percentage of weekly gross revenues.

(a) Interpret the intercept of this regression.

(b) Suppose that two ski lodges, A and B, have the same number of competitors and advertising expenses,
but B?s nightly room rate is $100 higher. What is the predicted in difference in occupancy rate
between these two lodges? (Calculating the prediction interval is not necessary)

(c) Solve for these values in the row “Advertising Expense” that are missing in the regression table.

(i) t-stat

(ii) p-value

(iii) Lower 95%

(iv) Upper 95%

(d) Does the model suggest that the average nightly room rate has a statistically significant effect on
the occupancy level (at the 10% level)? Explain your answer.

(e) Give a 95% confidence interval for the effect on occupancy rate if two new competitors open a hotel
within a 1-mile radius.

(f) Using a 95% prediction interval, predict the occupancy level of a lodge if it has two competitors within
a 1-mile radius, spends 10% of its annual gross revenues on advertising and charges $55 a night.

(g) Is the following statement true or false? Explain your answer. “A 1 percentage point increase in
advertising expenses is associated with a 1.841 percentage point increase in occupancy rate.”
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Exercise 4 Competing Promotions Promotion response is a key measure of the success of a firm’s
advertising expenditures. It is essential that money spent to promote sales earns a good return. There’s
little benefit in advertising if each dollar spent on commercials contributes only $1 to the bottom line.
As important as it is, promotion response is hard to measure, particularly in the competitive marketplace.

The challenge in this exercise is to measure the impact of promotions in the pharmaceutical industry.
We’ll call the drug “Nosorr” here. Advertising Nosorr includes both the classic visit to the doctor’s office
by salespeople promoting the drug (they are called detail reps) as well as local television ads intended
to get patients to ask Nosorr by name.

Sending a detail rep to visit the doctor is expensive. Does it work? The response of interest in this
problem is the number of new Nosorr prescriptions written per eligible patient visit (NRx/visit) by 323
doctors who were randomly sampled in 17 communities around the United States. The amount of direct-
to-consumer advertising for Nosorr varies over these locations.

Note that for this exercise, parts (a) to (c) are conceptual questions (i.e., do not require Stata). The data
for this exercise are promotion1.dta and promotion2.dta. You will have to merge the two datasets
beforehand.
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Motivation

(a) Managers are concerned because a simple regression of NRx/visit on the number of detail reps for
Nosorr is not statistically significant. Does that mean detail reps promoting Nosorr have no effect
on the number of prescriptions written?

(b) Anecdotal reports from detail reps indicate that detail reps who are promoting the main rival of
Nosorr (called “Paenex”) follow the Nosorr reps when they visit doctor offices. If this is so, what
should be evident in the data?

Method

(c) Explain why a multiple regression of NRx/visit on the number of detail reps for Nosorr, the number
of detail reps for Paenex, and the local level of district-to-consumer advertising might contradict the
results from the simple regression in part (a).

Mechanics For this section, the relevant variables are nrxvisit, detailsnosorr, detailspaenex,
directtoconsumer.

(d) Verify the claim in (a) and the observation in (b) using a scatter plot, regression, and correlation.

(e) Fit and summarize the model described in (c).

(f) Does the multiple regression in (f) meet the conditions in the MRM.

Message

(g) Summarize the results of the multiple regression: do visits by detail reps for Nosorr affect the number
of new prescriptions of this medication?
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