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Question 1

A researcher wants to investigate if losing your job has an e�ect on health. She has a panel

data set with information on 5000 individuals for the years 2001-2009. The dependent variable

bad healthit is a binary variable equal to one if individual i has bad health in year t and zero

otherwise. The explanatory variable job lossit is a binary variable equal to one if individual i

lost his job in year t and zero otherwise and ageit is the age (in years) of individual i in year t.

a) The researcher decides to estimate the following regression model by OLS

bad healthit = β0 + β1 · job lossit + uit (1)

She obtains the following estimation results

Give an interpretation, in words, of the estimated coe�cient β̂1.

b) Is the coe�cient on job lossit signi�cantly di�erent from zero at a 5 percent signi�cance

level?

c) Do you think that the OLS estimator of β1 is an unbiased estimator of the causal e�ect of

job loss on the probability of having bad health? Explain why or why not.

d) The researcher wants to analyze whether the e�ect of job loss di�ers between workers who

are older than 45 and workers who are younger than 45. Describe in detail how you can

test the null hypothesis that the e�ect of job loss does not di�er between workers who are

older than 45 and workers who are younger than 45.
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e) The researcher decides to estimate a logit model and obtains the following estimation results

What is the estimated e�ect of job loss on the probability of having bad health for an

individual who is 30 years old?

f) The researcher decides to estimate a probit model and obtains the following estimation results

What is the estimated e�ect of job loss on the probability of having bad health for an

individual who is 30 years old?

g) Construct a 95 percent con�dence interval for the probit coe�cient on ageit.

h) The researcher decides to use an instrumental variable approach to estimate the causal e�ect

of job loss on the probability of having bad health. In 2005 there was a �nancial crisis and

many companies had to lay o� part of their employees. The researcher decides to create

a binary variable crisist which equals one for all individuals in 2005 and zero otherwise.

She estimates the following �rst stage regression model by OLS

job lossit = δ0 + δ1 · crisist + εit (2)
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and obtains the following estimation results

Do you think that the instrument relevance condition holds? Is crisist a weak instrument?

i) The researcher wants to control for omitted variables that are common across individuals and

that vary over time and includes year �xed e�ects. She creates binary variables for the

years 2002, 2003, 2004, 2005, 2006, 2007, 2008 and 2009 estimates the following �rst stage

regression model

job lossit = θ0 + θ1 · crisist + τ1 · year2002 + ...+ τ8 · year2009 + µit (3)

and obtains the following estimation results.

Explain why the R-output does not show an estimated coe�cient on year2005. Is it

possible to estimate the coe�cient on the binary variable for the year 2005 in equation 3?
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j) The following table shows the sample means of bad healthit and job lossit separately for the

year in which there was a �nancial crisis and for the other years. Use the results in the

table below to obtain the instrumental variable estimate of the e�ect of job loss on the

probability of having bad health (using crisist as instrument). Give an interpretation, in

words, of this instrumental variable estimate.

Sample mean

bad healthit job lossit

Year with �nancial crisis (2005) 0.251 0.081

Other years 0.250 0.069

k) Do you think that, when using crisist as an instrument to estimate the causal e�ect of

job lossit on bad healthit, the instrument exogeneity condition holds? Explain why or why

not.

l) Instead of using an instrumental variable approach the researcher decides to include individual

�xed e�ects. She estimates the following regression model

bad healthit = β0 + β1 · job lossit + ηi + εit (4)

and obtains the following estimation results.

Compare these results to the results in part a) and explain whether the results di�er and

if so why.
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Question 2

A teacher wants to know the e�ect of digital teaching on student test scores. He sets up an

experiment in order to estimate the average causal e�ect of digital instead of physical teaching

on student performance. The teacher randomly assigns 1000 students either to a treatment

group or a control group. The 500 students assigned to the treatment group watch recorded

lectures on their computer at home, while the 500 students in the control group follow regular

teaching in a class room. At the end of the course all students make the same test. The data

set collected by the teacher contains the test scores of the students as well as a binary variable

digitali which equals one if the student watched the recorded lectures and zero if the student

attended the physical lectures and the variable femalei which equals one for female students

and zero for male students.

a) The teacher constructs a variable which is the logarithm of test scores and estimates the

following regression model by OLS

ln (testscorei) = β0 + β1 · digitali + β2 · femalei + ui (5)

and obtains the following estimation results

Give an interpretation, in words, of the estimated coe�cient β̂1.

b) Construct a 99 percent con�dence interval for the (approximate) percentage di�erence in

test scores between female and male students.
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c) The teacher wants to test the hypothesis that both the coe�cients on digitali and femalei

are zero versus the alternative that at least one of these coe�cients is nonzero, using a 5

percent signi�cance level. She obtains the following results:

What is the conclusion of the teacher?

d) All lectures are in English, but the test is in Norwegian. Part of the students is foreign

and they have di�culties reading Norwegian. Does this a�ect the interpretation of the

estimated coe�cient on digitali in part (a), is β1 an unbiased estimator of the causal e�ect

of digital teaching on test scores?

e) The teacher wants to know if male and female students are di�erentially a�ected by digital

teaching. She decides to estimate the following regression model by OLS

ln (testscorei) = λ0 + λ1 · digitali + λ2 · femalei + λ3 · (digitali × femalei) + ui (6)

and obtains the following estimation results

What is the estimated e�ect of digital teaching on test scores for male students (give an

interpretation in words)?
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f) Give an interpretation, in words, of the estimated coe�cient λ̂3.

g) Teacher discovers that some students who were assigned to the digital teaching attend the

physical lectures. Explain the consequences for the interpretation of the estimation results

in part a).

h) Can the teacher still use the data with information on test scores, assignment to digital and

physical teaching and lecture attendance to estimate the causal e�ect of digital teaching

on test scores? Explain why not or explain how the teacher should do this.
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