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The questions 1 and 2 below are based on a dataset containing data on
earnings, height, and other characteristics of a random sample of 17,870 U.S.
workers. In particular, we will use the following variables:

- earnings: annual labor earnings expressed in $2012,
- height: height without shoes in inches,
- sex: 1 if worker is male, 0 if female,
- educ: years of education.

In addition, using variable educ, the following exhaustive and mutually ex-
clusive set of indicator variables have been constructed:

- lt_hs: less than a high school diploma, 1 if educ < 12, 0 otherwise,
- hs: a high school diploma, 1 if educ = 12, 0 otherwise,
- some_col : some college, 1 if 12 < educ < 16, 0 otherwise,
- col lege: bachelor’s degree or higher, 1 if educ  16, 0 otherwise.

Question 1 (35 marks)

(a) In order to investigate the relationship between earnings and height, a
simple OLS regression of earnings on height has been carried out. The
regression output is reported in Table 1. Interpret the estimated coef-
ficient on height. Is the sign of the coe¢cient on height as expected?

(6 marks)

(b) Construct a 95% and a 99% confidence interval for the coe¢cient on
height. (4 marks)

(c) Formally test whether the coe¢cient on height is statistically significant
at the 1% and 5% significance level. State your null and alternative
hypothesis. Use t-values, p-values and confidence intervals to carry out
the test in three equivalent ways. (6 marks)

(d) Interpret the OLS estimate of the intercept in Table 1. Does the inter-
cept have a real life meaning? (3 marks)

(e) Comment on the measures of fit reported in Table 1. Would you say the
regression fits well? (4 marks)
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(f) The regression of earnings on height has been re-estimated using data
for female workers only. The regression output is reported in Table
2. For a woman who is 1 inch taller than the average woman in the
sample, would you predict her earnings to be higher or lower than the
average earnings for women in the sample? By how much? (6 marks)

(g) The regression of earnings on height has also been re-estimated using
data for male workers only. The regression output is reported in Table
3. Test the hypothesis that the e§ect of height on earnings is the same
for men and women. (6 marks)

turn over
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Table 1
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Table 2

Table 3

turn over
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Question 2 (40 marks)

In Question 1, you estimated a relatively large and statistically significant
e§ect of a worker’s height on his or her earnings. One explanation for this
result is omitted variable bias: Height is correlated with an omitted variable
that a§ects earnings. For example, Case and Paxson (2008) suggest that
cognitive ability (or intelligence) is the omitted variable. The mechanism they
describe is straightforward: Poor nutrition and other harmful environmental
factors in utero and in early childhood have, on average, deleterious e§ects on
both cognitive and physical development. Cognitive ability a§ects earnings
later in life and thus is an omitted variable in the regression.

(a) Suppose that the mechanism described above is correct. Explain how
this leads to omitted variable bias in the OLS regression of earnings
on height. Does the bias lead the estimated slope to be too large or
too small? (5 marks)

If the mechanism described above is correct, the estimated e§ect of height on
earnings should disappear if a variable measuring cognitive ability is included
in the regression. Unfortunately, there isn’t a direct measure of cognitive abil-
ity in the data set, but the data set does include years of education for each
individual. Because students with higher cognitive ability are more likely
to attend school longer, years of education might serve as a control variable
for cognitive ability; in this case, including education in the regression will
eliminate, or at least attenuate, the omitted variable bias problem.

(b) A regression of earnings on height, lt_hs, hs and some_col has been
estimated. The results are reported in Table 4. Compare the estimated
coe¢cient on height in Tables 1 and 4. Is there a large change in the
coe¢cient? Has it changed in a way consistent with the cognitive ability
explanation? Explain. (5 marks)

(c) The regression omits the control variable college. Why? (4 marks)

(d) Are the coe¢cients on the education variables individually significant?

(5 marks)

(e) Test the joint null hypothesis that the coe¢cients on the education vari-
ables are equal to 0. You may use results reported in Table 5.

(5 marks)
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(f) What do the coe¢cients on lt_hs, hs and some_col measure? Carefully
interpret the estimated coe¢cients and discuss their values.

(6 marks)

(g) To explore possible nonlinearities in the relation between average earn-
ings and education, a regression of earnings on height, educ, educ2 and
educ3 have been estimated and a suitable hypothesis has been tested.
The regression output and the results of the test are reported in Tables
6 and 7. Looking at these results, would you say that the e§ect of
education on earnings is nonlinear? Justify your answer. (5 marks)

(h) Considering all of the above results, does the analysis suggest that there
is gender earning gap? That is, ceteris paribus, do females have lower
average hourly earnings than men? Is a conclusion based on the re-
ported results reliable? (5 marks)

turn over
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Table 4
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Table 5

turn over
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Table 6
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Table 7

turn over
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Question 3 (25 marks)

(a) Suppose that, in a randomized controlled experiment of the e§ect of
an SAT preparatory course on SAT scores, the following results are
reported:

Treatment Control
Group Group

Average SAT score (X̄) 1393 1342
Standard deviation of SAT score (X) 84.3 80.1
Number of men 45 55
Number of women 55 45

Estimate the average treatment e§ect on test scores. (4 marks)

(b) Is there evidence of nonrandom assignment? Explain. (8 marks)

Parts (c) and (d) below discuss some of the results of the Project STAR. This
project was a randomized control trial where both students and teachers were
randomly assigned to one of three types of classes. The following regression
has been estimated for a sample of 5766 students of the first grade:

dTestScorei = 14.00
(4.25)

SmallClassi  0.60
(3.84)

RegAidei

+1.74
(0.44)

Experi, R̄2 = 0.02,

where robustly estimated standard errors of estimated coe¢cients are re-
ported in parentheses. Indicator variable SmallClass is 1 for classes of size
13 to 17 students, 0 otherwise. Indicator variable RegAide is 1 for regular
classes of size 22 to 25 students, single teacher and an aide, and 0 otherwise.
Indicator variable Reg is 1 for regular sized classes of 22 to 25 students, with
single teacher and no aide and 0 otherwise. Variable Exper is teacher’s years
of experience.
The regression also included school indicator variables and an intercept (not
reported).

(c) Consider two classrooms, 1 and 2, which have teachers with the same
number of years of experience. Classroom 1 is a small class, and class-
room 2 is a regular-sized class. Construct a 95% confidence interval for
the expected di§erence in average test scores of the two classrooms.

(5 marks)
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(d) Classroom 1 is a small-sized class with a teacher with 5 years of ex-
perience, and classroom 2 is a regular-sized class with a teacher with
14 years of experience. Construct a 90% confidence interval for the
expected di§erence in average test scores of the two classrooms.

Hint : Recall that in STAR, the teachers were randomly assigned to the
di§erent types of classrooms. (8 marks)

End of Paper - An Appendix of 3 pages follows
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End of Appendix


