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1 Linear Probability Model (LPM)

Exercise 1.1 Suppose we are interested in investigating the determinants of women’s labor force partici-
pation. Our dependent variable is inlf , which is a dummy variable equal to 1 if the woman is in the labor
force (i.e., working for a wage outside the home at some point during the year) and 0 otherwise. The
independent variables are educ (years of education) and kidslt6 (number of children less than 6 years old).

Consider the results of the following LPM.

înlf = 0.052 + 0.046 · educ− 0.224 · kidslt6

(a) What is the predicted probability of labor force participation for a woman who has 12 years of
education and 2 children under the age of 6 years old? 3 children under the age of 6 years old?

(b) Interpret the coefficient on educ.

(c) For a woman with 16 years of education, what is the predicted change in probability of labor force
participation when going from 0 to 1 young child? From 1 young child to 2?
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2 Probit

Exercise 2.1 Consider the same set up as in Exercise 1.1. Now, we estimate the regression using Probit,
and we obtain the following results.

̂P (inlf |educ, kidslt6) = Φ(−1.259 + 0.129 · educ− 0.621 · kidslt6)

(a) What is the predicted probability of labor force participation for a woman who has 12 years of
education and 2 children under the age of 6 years old? 3 children under the age of 6 years old?

(b) Interpret the coefficient on educ.

(c) For a woman with 16 years of education, what is the predicted change in probability of labor force
participation when going from 0 to 1 young child? From 2 young children to 3?

3 Logit

Exercise 3.1 Consider the same set up as in Exercise 1.1. Now, we estimate the regression using Logit,
and we obtain the following results.

̂P (inlf |educ, kidslt6) = Λ(−2.053 + 0.210 · educ− 1.010 · kidslt6)

(a) What is the predicted probability of labor force participation for a woman who has 12 years of
education and 2 children under the age of 6 years old? 3 children under the age of 6 years old?

(b) Interpret the coefficient on educ.
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(c) For a woman with 16 years of education, what is the predicted change in probability of labor force
participation when going from 0 to 1 young child? From 2 young children to 3?

4 Exercises

Exercise 4.1 (Stock & Watson, Review the Concepts 11.1) Suppose that a linear probability model
yields a predicted value of Y that is equal to 1.3. Explain why this is non-sensical.

Exercise 4.2 (Stock & Watson, Review the Concepts 11.3) What is maximum likelihood estimation?
What are the advantages of using maximum likelihood estimators such as probit and logit, instead of
the linear probability model? How would you choose between the probit and the logit?

Exercise 4.3 Why are the coefficients of the probit and logit models estimated by maximum likelihood
instead of OLS?
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Exercise 4.4 You want to estimate how income affects the probability of voting for a right-wing candi-
date. The result from your logit model is the following:

̂P (Right− wing = 1|Income) = Λ(−1.00 + 0.02Income)

where Income is measured as monthly income in thousands of kroner.

(a) What is the probability of voting right-wing if the income is 100,000 kroner?

(b) What is the marginal effect of income, evaluated at the sample mean of income of 50,000 kroner?

Exercise 4.5 In order order to better target their marketing, a cell phone company wants to assess the
determinants of cell phone subscribership. Their consultant estimates the following Linear Probability
Model (LPM) using a sample of individuals older than 18 years of age:

CELLi = 0.30
(0.121)

− 0.02
(0.005)

AGEi + 0.05
(0.020)

EDUCi + 0.10
(0.006)

ln(INCOMEi)

where CELL is a dummy variable equal to 1 if person i subscribes to a cell service, 0 otherwise.

(a) What is the interpretation of the estimate of the coefficient on ln(INCOME)?

(b) Suppose you want to forecast the probability that a 50-year-old individual with 12 years of education,
and income of $40,000 will own a cell phone. What prediction does this model make and does it
make economic sense? [HINT: ln(40,000) = 10.6.]

(c) Instead of using a LPM, you recommend to the consultant to estimate a probit model using the
dummy dependent variable CELL. Give the specification of the model and explain how to compute
the estimates of the coefficients in the probit model.
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