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The questions 1 and 2 below are based on a dataset containing data for full-
time, full-year workers, ages 25-34, with a high school diploma or BA/BS as
their highest degree. In particular, we will use the following variables:

- ahe: average hourly earnings in dollars.

- female: dummy variable equal to 1 if worker is a female, 0 otherwise.

- bachelor: dummy variable equal to 1 if worker has a bachelor’s degree,
0 if worker has a high school degree.

- age: age of worker.

Question 1 (35 marks)

(a) A simple OLS regression of ahe on age has been carried out using
homoskedasticity-only standard errors. The regression output is re-
ported in Table 1. Interpret the estimated coefficient on age. Is this
coefficient statistically significant? (4 marks)

(b) Is the sign of the coefficient on age in Table 1 as expected? (4 marks)

(c) Interpret the OLS estimate of the intercept in Table 1. Does the intercept
have a real life meaning? (4 marks)

(d) What are two measures of fit reported in Table 17 Would you say this
regression fits well? Why or why not? (6 marks)

(e) The regression of ahe on age has been re-estimated using heteroskedasticity-
robust standard errors. The regression output is reported in Table 2.
Provide the OLS estimates of the intercept and the coefficient on age
in this regression. (6 marks)

(f) Using results in Table 2, formally test whether the coefficient is sta-
tistically significant at 1% and 5%. State your null and alternative
hypothesis, give the value of your test statistic and its p-value, and
conclude. Compare your answer to part (a). (7 marks)

g) Would you say overall this regression model is a good model for estimat-
g g
ing the effect of age on average hourly earnings? Why? (4 marks)
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Table 1

> regrl <- lm(ahe~age, data = cps)
> summary(regrl)

Call:
1m(formula = ahe ~ age, data = cps)

Residuals:
Min 1Q Median 3Q Max
-21.608 -8.176 -2.763 5.063 83.776

Coefficients:

Estimate Std. Error t value Pr(>I1tl)
(Intercept) 4.8826 1.4767 3.307 0.000949 ***
age 0.5520 0.0496 11.128 < 2e-16 ***

Signif. codes: 0 ‘***’ 9,001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ¢ ’ 1

Residual standard error: 12.02 on 7096 degrees of freedom
Multiple R-squared: 0.01715, Adjusted R-squared: 0.01701
F-statistic: 123.8 on 1 and 7096 DF, p-value: < 2.2e-16

Table 2

> coeftest(regrl, vcovHC(regrl, type = "HC1"))
t test of coefficients:
Estimate Std. Error t value Pr(cltl)

(Intercept) 1.439439 3.392 0.0006976 ***
age 0.049102 | |

Signif. codes: @ ‘***’ 9.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 * ’ 1
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Question 2 (35 marks)

(a) The model in Question 1 has been enriched by regressing the logarithm
of average hourly earnings, In (ahe), on age, female and bachelor using
heteroskedasticity-robust errors. The regression output is reported in

Table 3. Interpret all of the estimated coeflicients. (4 marks)
(b) Are the coefficients individually significant? (4 marks)
(c) Do the coefficients in Table 3 have expected signs? (4 marks)

(d) Considering the results in Table 3, are the three regressors in the regres-
sion in part (a) jointly significant? Justify your answer briefly.

(6 marks)

(e) The same regression as in part (a) has been estimated except that the
binary variable female was replaced by a binary variable male (1 if a
person is male, 0 if female). Fill in the blanks in the following equation,
giving a brief explanation of how you obtained the values.

—

In (ahe) = + age + male

+ bachelor, R? =
(5 marks)

(f) To explore possible nonlinearities in the relation between average hourly
earnings and age, terms age? and age? have been included in the regres-
sion. The regression output is reported in Table 4. To decide whether
this brings an improvement over the regression in part (a), a suitable
test has been carried out. The results of this test are reported in Table
5. Which regression is the preferred one, the one in part (a) or part
(f)? (6 marks)

(g) 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 the conclusion based on the
reported results reliable? (6 marks)
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Table 3

> regr2 <- lm(log(ahe)~age+female+bachelor, data = cps)
> summary(regr2)

Call:
Im(formula = log(ahe) ~ age + female + bachelor, data = cps)

Residual standard error: 0.4774 on 7094 degrees of freedom
Multiple R-squared: 0.2084, Adjusted R-squared: 0.208
F-statistic: 622.4 on 3 and 7094 DF, p-value: < 2.2e-16

> coeftest(regr2, vcovHC(regr2, type = "HC1"))
t test of coefficients:

Estimate Std. Error t value Pr(ltl)

(Intercept) 2.0273590 0.0600122 33.782 < 2.2e-16 ***
age 0.0241912 0.0019966 12.116 < 2.2e-16 ***
female -0.1776215 0.0115041 -15.440 < 2.2e-16 ***
bachelor 0.46015027 ©.0114615 40.206 < 2.2e-16 ***

Signif. codes:
Q@ ‘*¥** 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘1
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Table 4

Table 5
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Question 3 (30 marks)

In a study of the relationship between real aggregate consumption and prices
in a specific country based on a time series of 104 observations, the following
linear model is considered,

Cy = Bo + 515 + s (1)

The following OLS regression function was obtained (standard errors in
parentheses),

C,= 13.74+0.24P,, R*=0.12, SER=2.85, (2)
(0.35) (0.05)

where C} is logarithm of consumption and P, is logarithm of price.
(a) Is the coefficient on P, statistically significant? (4 marks)
(b) Comment on the sign of the coefficient on P,. Is it as expected?

(4 marks)

(c) Comment on the reliability of the OLS coefficient on P; in equation (2).
Is the OLS estimator unbiased? (6 marks)

(d) Propose an alternative method for estimating ;. Explain when this
estimator improves on the OLS estimator. (6 marks)

(e) Let Z; be a productivity variable. The OLS regression of P, on Z; for
t=1,...,104 gives

P,=-301-0.742Z,, R*=031, SER=3.66.
(0.45)  (0.07)

Is Z, a relevant instrument for price? (6 marks)

(f) The researcher computes an IV estimate of model (1) and obtains
3 =066, By =10.91.

Comment on the sign of Biv (4 marks)

End of Paper - An Appendix of 3 pages follows
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/ Critical Values for the F,, ., Distribution
Area = Significance Level
T T
0 Critical Value
Significance Level

Degrees of Freedom 10% 5% 1%
| 271 3.84 6.63

2 2.30 3.00 4.61

3 2.08 2.60 3.78

4 1.94 237 332

5 1.85 221 3.02

6 177 2.10 2.80

7 172 2.01 2.64

8 167 1.94 2.51

9 1.63 1.88 241

10 1.60 1.83 2:32,

11 157 179 225

12 155 175 2.18

13 1.52 172 213

14 1.50 1.69 2.08

15 1.49 167 2.04

16 1.47 1.64 2.00

17 1.46 1.62 197

18 1.44 1.60 1.93

19 143 159 1.90

20 142 157 1.88

21 141 1.56 1.85

22 140 154 1.83

23 1.39 1.53 1.81

24 1.38 1:52 1.79

25 1.38 1.51 177

26 137 1.50 176

27 1.36 149 174

28 135 1.48 172

29 135 147 171

30 1.34 146 170

This table contains the 90"‘, 95" and 99 percentiles of the F, .. distribution. These serve as critical values for tests with significance
§ levels of 10%, 5%, and 1%.

End of Appendix



