
Econometrics
Final Exam

January 24, 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. (8 points) The following estimation output was obtained using a subset of the vari-
ables used in a study by Mroz (1987) on the determinants of women participation in
the labor force.

The dependent variable inlf is a binary variable which is equal to 1 if the woman reports
working for a wage outside the home at some point of the year, and 0 otherwise. The
labor force participation is assumed to depend on the husband�s income (nwifeinc,
measured in thousand of dollars), number of years of education (educ), number of past
years of labor market experience (exper), age, and the number of children less than
six years old (kidslt6).

Dependent Variable: INLF
Method: Least Squares
Included observations: 753

Coefficient Std. Error tStatistic Prob.

C 0.650941 0.139170 4.677303 0.0000
NWIFEINC 0.003334 0.001447 2.304859 0.0214

EDUC 0.037285 0.007341 5.079254 0.0000
EXPER 0.039058 0.005655 6.906275 0.0000

EXPERSQ 0.000594 0.000185 3.216060 0.0014
AGE 0.016923 0.002337 7.241267 0.0000

KIDSLT6 0.265456 0.033301 7.971493 0.0000

Rsquared 0.263256 Mean dependent var 0.568393
Adjusted Rsquared 0.257330 S.D. dependent var 0.495630
S.E. of regression 0.427125 Akaike info criterion 1.145773
Sum squared resid 136.0971 Schwarz criterion 1.188759
Log likelihood 424.3834 HannanQuinn criter. 1.162333
Fstatistic DurbinWatson stat 0.492899
Prob(Fstatistic)
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(a) Provide a rigorous interpretation of the regression coe¢ cient estimates. Comment
on the individual statistical signi�cance of each coe¢ cient, assuming the Gauss-
Markov assumptions hold.

(b) Consider a new variable, outlf, which is equal to 1 if the woman is out of the labor
force, and 0 otherwise. If we regress outlf on all of the independent variables
included in the previous model, what will happen to the intercept and slope
estimates? What will happen to the standard errors on the intercept and slope
estimates?

(c) At what point does another year of experience starts to reduce the probability of
participating in the labor market?

(d) Explain why, under the hypothesis �1 = �2 = �3 = �4 = �5 = �6 = 0, there is no
heteroskedasticity in this model.

(e) Suggest an alternative test for heteroskedasticity in this model.

(f) Use the conventional F statistic to test the hypothesis in part (d). What do you
conclude?

(g) Describe how would you deal with heteroskedasticity in this regression model.

2. (7 points) A strict form of the e¢ cient markets hypothesis (EMH) states that infor-
mation observable to the market prior to week t should not help to predict the return
during week t. Consider the following estimation output obtained using data on the
weekly percentage return on the New York Stock Composite Index (return). The
independent variable return(-1) is the one period lagged return.

Dependent Variable: RETURN
Method: Least Squares
Included observations: 689 after adjustments

Coefficient Std. Error tStatistic Prob.

C 0.179634 0.080742 2.224794 0.0264
RETURN(1) 0.058898 0.038023 1.549010 0.1218

Rsquared 0.003480 Mean dependent var 0.191138
Adjusted Rsquared 0.002030 S.D. dependent var 2.112540
S.E. of regression 2.110395 Akaike info criterion 4.334526
Sum squared resid 3059.737 Schwarz criterion 4.347690
Log likelihood 1491.244 HannanQuinn criter. 4.339618
Fstatistic 2.399432 DurbinWatson stat 1.996912
Prob(Fstatistic) 0.121840

(a) Interpret the regression coe¢ cient. Given the previous estimation output, is there
any evidence for the EMH?

(b) How would you change the speci�cation of the previous model if you suspect that
weekly returns are correlated with weekly returns from two weeks apart? How
would you test for the EMH in this case.
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The following estimation output was obtained using the squared residuals (residsq)
of the estimation above.

Dependent Variable: RESIDSQ
Method: Least Squares
Included observations: 689 after adjustments

Coefficient Std. Error tStatistic Prob.

C 4.656498 0.427678 10.88786 0.0000
RETURN(1) 1.104128 0.201402 5.482195 0.0000

Rsquared 0.041914 Mean dependent var 4.440837
Adjusted Rsquared 0.040519 S.D. dependent var 11.41204
S.E. of regression 11.17844 Akaike info criterion 7.668750
Sum squared resid 85845.88 Schwarz criterion 7.681915
Log likelihood 2639.884 HannanQuinn criter. 7.673843
Fstatistic 30.05446 DurbinWatson stat 1.442974
Prob(Fstatistic) 0.000000

(c) What can you conclude from the previous output? State clearly the null and the
alternative hypotheses, the test statistic and the decision rule. Does volatility in
stock returns seem to depend on past returns?

Consider now the following estimation output where residsq and residsq(-1)
represent the squared residuals and the squared lagged residuals, respectively.

Dependent Variable: RESIDSQ
Method: Least Squares
Included observations: 688 after adjustments

Coefficient Std. Error tStatistic Prob.

C 2.947435 0.440233 6.695166 0.0000
RESIDSQ(1) 0.337062 0.035947 9.376681 0.0000

Rsquared 0.113606 Mean dependent var 4.446347
Adjusted Rsquared 0.112314 S.D. dependent var 11.41942
S.E. of regression 10.75905 Akaike info criterion 7.592274
Sum squared resid 79409.40 Schwarz criterion 7.605454
Log likelihood 2609.742 HannanQuinn criter. 7.597373
Fstatistic 87.92214 DurbinWatson stat 2.028071
Prob(Fstatistic) 0.000000

(d) Do weekly stock returns seem to be characterized by an ARCH model? Explain.

(e) Suppose the following Gauss-Markov assumptions for time series data are veri�ed:
linearity in parameters, no perfect collinearity, strict exogeneity, no serial corre-
lation, and homoskedasticity. However there is evidence for ARCH behaviour in
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the error term. Can you perform conventional �nite sample statistical inference
on the parameters of your model?

3. (5 points) Suppose you have access to a national survey of youth data on wages,
education, experience, gender and illicit drugs use. The information on illicit drugs
use tells you in how many occasions did the individuals use illicit drugs on the last
month.Your goal is to study the impact of illicit drugs use on wage.

(a) Provide an equation that would allow you to study the e¤ects of illicit drugs use on
wage, while controlling for other factors. You should be able to make statements
such as "Using illicit drugs in three more occasions last month is estimated to
decrease the wage by x%".

(b) Write a model that would allow you to test whether drug usage has di¤erent
impacts on wages according to gender. How would you test that there are no
di¤erences in the e¤ects of drug usage for men and women?

(c) Consider you think that it is better to measure illicit drugs usage by categorizing
the variable in four categories: nonuser, light user (1 to 5 times per month),
moderate user (6 to 10 times per month), and heavy user (more than 10 times
per month). Write a model that allows you to estimate the e¤ects of illict drugs
usage on wage.

(d) Using the model in part (c), explain carefully how would you test the null hy-
pothesis that illicit drugs usage has no e¤ect on wage.

(e) Assume that higher wages lead to higher consumption levels of illicit drugs. Prove
that in this case the OLS estimator is biased.
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