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� Read each question carefully
� Answer each question on a separate sheet of paper
� Be rigorous and justify all your answers
� Unless otherwise stated, use 5% for signi�cance level

1. (6 points) Consider the following model on the determinants of wages:

lwage = �0 + �1educ+ �2exper + �3expersq + �4female+ �5tenure+ u

where the dependent variable is the logarithm of hourly earnings (lwage). The indepen-
dent variables are the number of years of education (educ), the number of years of general
workforce experience (exper), the squared number of years of general workforce experience
(expersq), the number of years working with current employer (tenure), and female is a
dummy variable which is equal to one for females and equal to zero for males.
Consider the estimation results given below.

1



(a) Interpret the regression coe¢ cient estimates. In particular, what is the marginal impact
of one additional year of general workforce experience for an individual with 10 years
of general workforce experience?

(b) Does education have a signi�cant e¤ect on wages? Construct a 99% con�dence interval
for the e¤ect of education on wages.

(c) How would you test that years of general workforce experience has no impact on wages?
State clearly the null and alternative hypotheses, the test statistic and the decision rule.

(d) Perform a test of overall signi�cance of the regression, assuming the Gauss-Markov
assumptions hold in the theoretical model. State clearly the null and alternative hy-
potheses, the test statistic and the decision rule.

(e) Labor economists studying the relation between education and wages are often con-
cerned about what they call �ability bias�. Suppose that individuals di¤er in ability,
and that the correct speci�cation of the regression function is one that includes ability:

lwage = �0 + �1educ+ �2exper + �3expersq + �4female+ �5tenure+ �6ability + u

(e.1) In this regression what do you expect the sign of �6 to be? What do you think is
the sign of the correlation between ability and years of education?

(e.2) Do you think that �1 is overestimated or underestimated in the regression without
ability?
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2. (5 points) Consider the following baseline model that relates the forecast error for
real GDP growth during 2010-11 and forecasts of �scal consolidation for 2010-11 that
were made in early 2010:

forecast error of growth = �+ � forecast of fiscal consolidation+ "

where the forecast error of growth is equal to actual cumulative GDP growth during 2010-
11 minus the forecast of growth in April 2010 and the forecast of �scal consolidation is
the forecast of the change in the structural �scal balance as a percentage of potential GDP
during 2010-11 as of the April 2010. To check the robustness of the results, a set of additional
variables were also included in the model.

The estimation results are presented below:

(a) Interpret the regression coe¢ cient associated with the forecast of �scal consolidation in
the baseline model. Is this variable individually statistically signi�cant at 2% signicance
level?

(b) Interpret the coe¢ cient of determination of the baseline model. Can you rely on the
value of the R-squared as a goodness-of-�t measure to compare the di¤erent models?

(c) How do you explain the change in the estimated coe¢ cient for the forecast of �scal
consolidation when the initial sovereign CDS is considered as an additional control
variable?
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(d) When the initial government debt variable is added to the model as an additional
control variable, the coe¢ cient b� almost does not change. Can you reconcile this with
the problem of omitted variable bias?

(e) Test if systemic banking crisis has a signi�cant e¤ect on the forecast error of growth,
providing the value for the F statistic. State clearly the null and alternative hypothe-
ses, the test statistic and the decision rule.
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3. (6 points) Last year, Bernardo, Francisco and So�a, three students of the Economet-
rics course at the Nova School of Business and Economics, performed a study on the
determinants of the Erasmus destination choice. The baseline model they constructed
is the following:

DistKm = �0 + �1Female+ �2Econ+ �3Lx+ �4Separ + �5Paidwrk + �6Priv +

+�7MonthAllow + �8Countries+ �9NightsOut+ �10ECTS +

+�11Avg + u

where the dependent variable is the distance (measured in kilometers) between Lisbon and
the student�s �rst choice of exchange destination (DistKm). The independent variables are:
a gender variable equal to 1 for females, and 0 otherwise (female); an indicator variable equal
to one for students of Economics, and zero for students of Managament (Econ); an indicator
variable qual to one for students living in Lisbon, and zero otherwise (Lx); an indicator
variable equal to one if the student�s parents are divorced, and zero otherwise (Separ); an
indicator variable equal to one if the student has recently done some paid work, and zero
otherwise (Paidwrk); an indicator variable equal to one if the student studied in a private
institution in high school, and zero otherwise (Priv); the sudent�s monthly allowance in euros
(MonthAllow); the number of countries the student has visited in her life (Countries); how
many times the student goes out at night per month (NightsOut); the number of completed
credits the student has attained (ECTS); and the student�s grade point average at the time
of the application (Avg).

The estimation results are given in the table below:

(a) Interpret the regression coe¢ cients. Which coe¢ cients are individually statistically
signi�cant at 5% signi�cance level?
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(b) In particular, if the number of visited countries increase by 3, what is the estimated
impact on the distance between Lisbon and the student�s �rst choice exchange destina-
tion?

(c) How would you change this model to allow the impact of the student�s grade point aver-
age on the distance between Lisbon and the student�s �rst choice exchange destination
to di¤er according to the student�s gender?

Consider now an extended version of the original model, with the inclusion of three additional
variables which are three interaction variables: Avg*ECTS (IntAvgECTS), Priv*MonthAllow
(IntPrivMonth) and MonthAllow*Lx (IntMonthLisbon).

(d) Test the joint signi�cance of the three interaction variables included in the extended
model. State clearly the null and alternative hypotheses, the test statistic and the
decision rule.

(e) How does the distance between Lisbon and the student�s �rst choice exchange destina-
tion change with changes in the student�s monthly allowance?

(f) Does including these three new variables greatly a¤ect the quality of the model? Which
speci�cation is preferable?
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4. (3 points) Consider the following regression model:

yi = �1Di + ui i = 1; :2; ::n

where Di is a dummy variable that takes the value one n1 times, and ui is a well-behaved
random error term with zero mean and variance equal to 1.

(a) Derive the OLS estimator for �1:

(b) Obtain the variance of the OLS estimator �1:

(c) Provide the expression for [X 0X]�1 and for [X 0y]:

(d) In a given sample, the dummy variable only takes the value one once. In this case y = 9.
Provide the OLS estimate for �1 and compute the OLS estimate of the standard error
of the OLS estimator of �1:

(e) Can you reasonably compute the coe¢ cient of determination. Why?
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