
Econometrics
Final Exam

January 5, 2012

Pedro Portugal
Sónia Félix

Time for completion: 2h30m

� Read each question carefully and give your answers in the space provided
� Be rigorous and justify all your answers
� Unless otherwise stated, use 5% for signi�cance level

1. (7 points) Consider the following estimation output obtained using data reported by
the students of the Econometrics course at NOVASBE. The dependent variable grade
is the students midterm grade. The independent variables are sleepinghours and
female: sleepinghours represents the number of sleeping hours in the night before
the day of the midterm and female is a dummy variable equal to one if the student is
a female and zero otherwise.

Dependent Variable: GRADE
Method: Least Squares
Included observations: 139

Coefficient Std. Error tStatistic Prob.

C 7.817681 1.735955 4.503389 0.0000
SLEEPINGHOURS 0.477019 0.220215 2.166151 0.0321

FEMALE 0.020019 3.429543 0.005837 0.9954
SLEEPINGHOURS*FEMALE 0.013948 0.453734 0.030741 0.9755

Rsquared 0.094100 Mean dependent var 11.46763
Adjusted Rsquared 0.072858 S.D. dependent var 3.725922
S.E. of regression 3.683093 Akaike info criterion 5.473737
Sum squared resid 1831.298 Schwarz criterion 5.558183
Log likelihood 376.4248 HannanQuinn criter. 5.508054
Fstatistic 4,674357 DurbinWatson stat 1.533675
Prob(Fstatistic) 0.006325
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(a) Interpret carefully the estimated coe¢ cients. Assuming that the Gauss-Markov
assumptions hold, are the coe¢ cients individually statistically signi�cant?

(b) Is there convincing evidence that the impact of an additional hour of sleep on the
students�grades di¤ers according to gender?

(c) What is the predicted grade for a female student that sleeps 6 hours?

(d) What other regression do you need to run to test the null hypothesis that, holding
other factors �xed, the number of hours of sleep has no impact on the students�
grade?

Dependent Variable: RESIDSQ
Method: Least Squares
Included observations: 139

Coefficient Std. Error tStatistic Prob.

C 118.0648 142.4631 0.828740 0.4087
GRADEF 18.85553 25.72329 0.733014 0.4648

GRADEFSQ 0.842741 1.160561 0.726149 0.4690

Rsquared 0.003972 Mean dependent var 13.17481
Adjusted Rsquared 0.010675 S.D. dependent var 16.63680
S.E. of regression 16.72537 Akaike info criterion 8.493076
Sum squared resid 38044.35 Schwarz criterion 8.556410
Fstatistic DurbinWatson stat 1.850684
Prob(Fstatistic)

Consider now the output above. Residsq represents the squared residuals from
the previous model estimation, gradef and gradefsq stand for the �tted and the
squared �tted values, respectively.

(e) What can you conclude about the presence of heteroskedasticity in this model?
State clearly the test behind the estimation output above, the null and the alter-
native hypotheses and the decision rule.

(f) Consider now that your conclusion to part d) was the opposite. Discuss the
consequences for the properties of the OLS estimator. How could you overcome
the problem?

(g) One alternative to the Breush-Pagan (BP) and White tests for heteroskedasticity
is to run the regression bu2t on xi1; xi2; :::; xik; by2i ; i = 1; 2; :::; n: Explain why the
R-squared from this regression will always be as large as the R-squareds for the
BP regression and the special case of the White test.
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2. (8 points) Papke (1994) analyzes the e¤ect of the location of an "enterprise zone" (EZ)
on unemployment claims, in Anderson Township, Indiana, that occurred in 1984. The
following estimation output was obtained using monthly observations, from January
1980 through November 1988, on a subset of variables used in this research. Luclms
is the logarithm of unemployment claims and Jan, Feb,Mar, Apr,May, Jun, Jul,
Aug, Sep, Oct and Nov are monthly dummy variables. December is the base month.
@trend is a linear time trend.

Dependent Variable: LUCLMS
Method: Least Squares
Included observations: 107 after adjustments

Coefficient Std. Error tStatistic Prob.

C 9.448444 0.154833 61.02353 0.0000
JAN 0.221384 0.192577 1.149588 0.2532
FEB 0.222037 0.192541 1.153194 0.2518
MAR 0.182977 0.192512 0.950469 0.3443
APR 0.101908 0.192492 0.529412 0.5978
MAY 0.237879 0.192480 1.235862 0.2196
JUN 0.263346 0.192476 1.368199 0.1745
JUL 0.214500 0.192480 1.114398 0.2679
AUG 0.019313 0.192492 0.100332 0.9203
SEP 0.420445 0.192512 2.183988 0.0315
OCT 0.440502 0.192541 2.287840 0.0244
NOV 0.321496 0.192577 1.669441 0.0984

@TREND 0.013879 0.001246 11.13981 0.0000

Rsquared 0.647028 Mean dependent var 8.595708
Adjusted Rsquared 0.601968 S.D. dependent var 0.627855
S.E. of regression 0.396113 Akaike info criterion 1.099221
Sum squared resid 14.74910 Schwarz criterion 1.423957
Log likelihood 45.80832 HannanQuinn criter. 1.230865
Fstatistic 14.35916 DurbinWatson stat 0.262306
Prob(Fstatistic) 0.000000

(a) Interpret the regression coe¢ cient estimate on the linear time trend. Discuss the
main consequences of omitting the time trend in the estimation.

(b) Would you say there is seasonality in unemployment claims? How would you
formally test for this hypothesis? State the hypotheses behind the test, the test
statistic, and the decision rule.
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Dependent Variable: LUCLMS
Method: Least Squares
Included observations: 107 after adjustments

Coefficient Std. Error tStatistic Prob.

C 9.325297 0.150583 61.92803 0.0000
EZ 0.508027 0.145667 3.487597 0.0007

JAN 0.285189 0.182986 1.558530 0.1225
FEB 0.278725 0.182759 1.525098 0.1306
MAR 0.232550 0.182562 1.273809 0.2059
APR 0.059452 0.182396 0.325948 0.7452
MAY 0.202539 0.182259 1.111268 0.2693
JUN 0.235122 0.182154 1.290790 0.2000
JUL 0.193392 0.182078 1.062138 0.2909
AUG 0.005322 0.182033 0.029236 0.9767
SEP 0.413570 0.182019 2.272129 0.0254
OCT 0.440743 0.182035 2.421205 0.0174
NOV 0.328853 0.182081 1.806080 0.0741

@TREND 0.006762 0.002356 2.870278 0.0051

Rsquared 0.687853 Mean dependent var 8.595708
Adjusted Rsquared 0.644220 S.D. dependent var 0.627855
S.E. of regression 0.374499 Akaike info criterion 0.994997
Sum squared resid 13.04320 Schwarz criterion 1.344713
Log likelihood 39.23235 HannanQuinn criter. 1.136767
Fstatistic 15.76435 DurbinWatson stat 0.316880
Prob(Fstatistic) 0.000000

The variable ez, a dummy variable equal to one in the months Anderson had an
EZ and zero otherwise, was added to the previous model. The estimation output
is presented above.

(c) Does having an entreprise zone seem to decrease unemployment claims? If yes,
by how much?

(d) What assumptions do you need to make to attribute the e¤ect of part c) to the
creation of an EZ?

(e) Do you think that the Gauss-Markov assumption of "strict exogeneity" is likely
to hold in this model?
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Dependent Variable: RESIDUAL
Method: Least Squares
Included observations: 106 after adjustments

Coefficient Std. Error tStatistic Prob.

C 0.003387 0.018571 0.182398 0.8556
RESIDUAL(1) 0.840793 0.053008 15.86177 0.0000

Rsquared 0.707533 Mean dependent var 0.001962
Adjusted Rsquared 0.704721 S.D. dependent var 0.351860
S.E. of regression 0.191199 Akaike info criterion 0.452315
Sum squared resid 3.801940 Schwarz criterion 0.402061
Log likelihood 25.97268 HannanQuinn criter. 0.431947
Fstatistic 251.5957 DurbinWatson stat 1.755307
Prob(Fstatistic) 0.000000

Consider the output above where Residual represents the residuals from the
previous estimation and Residual(-1) are the lagged residuals.

(f) What can you conclude from the estimation results? Which Gauss-Markov as-
sumptions must hold in order to get valid conclusions?

(g) What are the implications of your conclusion in part f) for the properties of the
OLS estimator? Can we make inference based on the standard errors from the
initial estimation?

(h) Explain clearly how would you test for autocorrelation of order 2 in the error
term, assuming that the regressors are strictly exogenous.
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3. (5 points) Consider the regression model below on the determinants of wages for
Portugal, over the 1986-2009 period where lw stands for logarithm of hourly wages;
�rm_closure is a dummy variable which is equal to one in the last year of the �rm
activity; collective_dismissal equals one whenever there is a mass layo¤ of workers;
lsize is the logarithm of the size of the �rm�s workforce; t is a linear time trend equal
to 1 for 1986, 2 for 1987, etc; and ur is the annual unemployment rate measured in
percentage points.

(a) Interpret carefully the regression coe¢ cients.

(b) Obtain the 95% con�dence interval for the ur coe¢ cient.

(c) Test the overall signi�cance of the regression.
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Consider next the regression results where the sample was split into two distinct
periods, 1986-1998 (17587578 observations) and 1999-2009 (20054097 observa-
tions):

(d) How did the structure of wage determinants changed from the �rst to the second
period?

(e) Were the changes statistically signi�cant?
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