Spring 2019 – Aadland

ECON 4230/5230 Intermediate Econometric Theory Exam
Multiple Choice (40 pts). Circle the best answer.
1. The Classical assumption of normally distributed errors
a)
b)
c)
d)

is important for the Gauss-Markov theorem.
is necessary for hypothesis testing.
causes the OLS residuals to have a zero average.
is tested using a Durbin Watson statistic.

2. The spline regression model
a)
b)
c)
d)

violates the Classical assumption of linearity.
is convenient for estimating elasticities.
cannot be estimated with OLS.
is linear in the parameters.

3. The sampling distributions for OLS estimates
a)
b)
c)
d)

are always biased.
reflect the uncertainty from one sample to the next.
are typically chi-squared distributions.
are always mean zero.

4. The variance inflation factors (VIFs) can be used to
a)
b)
c)
d)

detect multicollinearity.
detect heteroscedasiticty.
detect autocorrelation.
correct for missing explanatory variables.

5. Elasticities from double log functional forms
a)
b)
c)
d)

always have small standard errors.
cannot be used in standard hypothesis testing.
are constant across the sample.
are calculated by the coefficient estimate times the ratio of X to Y.
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6. White’s adjusted standard errors are used in
a)
b)
c)
d)

the presence of multicollinearity.
GLS regressions.
OLS regressions without an intercept.
OLS regressions with heteroscedasticity.

7. The Box-Cox bivariate regression model with a transformation parameter of zero on X
a)
b)
c)
d)

collapses to a linear X-Y regression model.
requires normally distributed errors.
collapses to a semi-log regression model.
collapses to a reciprocal regression model.

8. Severe multicollinearity
a)
b)
c)
d)

biases the coefficient estimates.
raises the standard errors of the coefficient estimates.
makes hypothesis testing infeasible.
tends to reduce the goodness of fit.

9. The OLS slope coefficient in a bivariate regression is given by the
a)
b)
c)
d)

covariance between X & Y divided by the variance of X.
covariance between X & Y times the variance of Y.
variance of Y multiplied by the covariance between X & Y.
covariance between X & Y divided by the variance of Y.

10. The regression line goes through the sample means if
a)
b)
c)
d)

the errors are normally distributed.
the model includes an intercept.
the model includes at least two explanatory variables.
there is no heteroscedasticity.
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#11. (60 pts) Consider a multivariate version of Okun’s Law:
(𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐺𝐺𝐺𝐺𝐺𝐺 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺ℎ)𝑡𝑡 = 𝛽𝛽1 + 𝛽𝛽2 (∆ 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅)𝑡𝑡 + 𝛽𝛽3 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡 + 𝑢𝑢𝑡𝑡 ,

(1)

where 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 is the labor force participation rate and 𝑡𝑡 = 1, … , 𝑇𝑇. Annual estimates for the U.S.
economy between 1950 and 2016 are shown in Table 1.
a) (10 pts) Provide an economic interpretation of the OLS coefficients from Table 1 and perform t
tests on the individual slope coefficients.

b) (10 pts) Use the Durbin Watson statistics to test for first-order autocorrelation using a two-tailed
test. What is your conclusion regarding autocorrelation in the OLS and GLS regressions? Does
your conclusion match the OLS residual pattern in Figure 1? Please explain.
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c) (10 pts) Given your results from part (b), which estimates do you prefer? OLS with robust
standard errors or GLS? Discuss the inherent tradeoffs between the two in defending your answer.

d) (10 pts) The OLS residuals appear to have a downward trend after the Great Recession of 2008.
Using an interactive dummy variable, explain how to amend equation (1) to account for the Great
Recession. Write down the new regression model and show it on an X-Y graph of Okun’s Law.
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e) (10 pts) Calculate and interpret the 𝑅𝑅 2 value. Also, provide an overall goodness-of-fit test and fill
in the ANOVA values for the Newey-West regression.

f) (10 pts) Consider two future changes to the U.S. labor market: (i) new college graduates that are
searching for a job are able to find one faster; (ii) unemployed people over 65 years of age are
choosing to retire rather than keep looking for a job. Discuss how the estimates from Table 1 can
be used to predict how this will impact economic growth.
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Table 1. OLS Estimates of Okun’s Law (1950-2016)
Variable
Intercept
Δ Unemployment Rate
Labor Force Participation Rate

OLS
15.15
(3.38)
-1.74
(-11.49)
-0.19
(-3.54)

Durbin Watson statistic

1.19

𝜌𝜌�

0.36

ESS (explained)

254.87

RSS (residual)

111.60

TSS (total)

366.47

OLS
Newey-West Std Errors
15.15
(4.78)
-1.74
(-12.44)
-0.19
(-3.79)

GLS
(Prais-Winsten)
16.27
(4.84)
-1.76
(-12.58)
-0.21
(-2.70)
2.04

ANOVA

Note. t stats are in parentheses.

Figure 1. Annual Real GDP Growth Residuals from Multivariate Okun’s Law
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