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UNIVERSITY OF WARWICK

Summer Examinations 2016/17

Applied Econometrics

Time Allowed: 3 hours, plus 15 minutes reading time during which notes may be made (on the
question paper) BUT NO ANSWERS MAY BE BEGUN.

Answer ALL EIGHT questions in SECTION A (32 marks total) and ANY FOUR questions
from SECTION B (17 marks each). Answer Section A questions in one booklet and Section
B questions in a separate booklet.

Approved pocket calculators are allowed. Statistical Tables and a Formula Sheet are provided.

Read carefully the instructions on the answer book provided and make sure that the particulars
required are entered on each answer book. If you answer more questions than are required and
do not indicate which answers should be ignored, we will mark the requisite number of answers
in the order in which they appear in the answer book(s): answers beyond that number will not
be considered.

Section A: Answer ALL EIGHT questions

1. The following are the results of a regression estimated via OLS: ln(Ŵi) = 3.01
(1.21)

+ 0.12
(0.04)

Si.

ln(Ŵi) is the predicted natural log of weekly wages and Si is years of schooling for indi-
vidual i.

(a) Interpret the coefficient on schooling. (1 mark)
(b) Suppose years of experience and IQ are added as controls into the regression model.

How would you expect the coefficient on school to change? Briefly explain your
reasoning. (3 marks)

2. A random sample of 20 observations is drawn from a population with the following distri-
bution: X ∼ N(10, 100). Draw a graphic to represent the sampling distributions of the fol-
lowing three estimators: (a) θ̂1 = 1

n

∑n
i=1 Xi, (b) θ̂2 = 1

n

∑n
i=1 2Xi and (c) θ̂3 = 1

4n

∑n
i=1 Xi.

(4 marks)
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3. The joint probability mass function of two discrete random variables, Y and X, is given
below:

X
0 1 2

Y 0 0.01 0.09 0.04
1 0.01 0.13 0.10
2 0.01 0.11 0.50

(a) Calculate E(Y |X = 0), E(Y |X = 1) and E(Y |X = 2) (2 marks)
(b) Calculate cov(X, Y ) (2 marks)

4. The mean and variance of daily wages (all measured in £’s) are 160 and 730, respectively,
for 25 individuals with a Bachelor of Science from a university with very high entry re-
quirements. The mean and variance of daily wages are 130 and 625, respectively, for 26
individuals with a Bachelor of Arts from a university with very high entry requirements.
Stating any assumptions you need to make, at the 5% significance level, test for a differ-
ence in the mean wages between those with a Bachelor of Science and a Bachelor of Arts.
Does your result imply having a bachelor of sciences increases your wage? Explain, and
in particular, explain whether or not ability is likely to be confounding the answer.
(4 marks)

5. The following are the results of a regression estimated via OLS (standard errors in paren-
theses):

Ŵi = 0.02
(0.01)

−0.25
(0.10)

smokei + 0.5
(0.02)

malei

Wi is individual i′s standardised weight (the individual’s weight minus mean weight divided
by standard deviation), smokei is a dummy variable equal to 1 if individual i smokes and 0
otherwise; and malei is a dummy variable equal to 1 if individual i is male and 0 otherwise.
The sample size is 1200.

(a) Interpret all estimated coefficients, including the intercept. (1 mark)
(b) At the 5% significance level, calculate the power of the test for H0 : βsmoke = 0 against

the two-sided alternative. The true coefficient on βsmoke is −0.30. (3 marks)
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6. The following are the results of a regression estimated via OLS on a random sample of
1500 people from the UK population:

Ĥi = 50.5− 0.51
(0.25)

agei + 0.023
(0.012)

age2
i + 0.5

(0.23)
malei + 0.5

(0.23)
agei ∗malei + 0.023

(0.012)
age2

i ∗malei

Where Hi is a measure of happiness (between 0 and 100) and agei and age2
i are the age

and age squared of individual i and malei is a gender dummy equal to 1 is individual i is
male and zero otherwise. Standard errors are given in parentheses.

(a) Illustrate the regression with a diagram. (1 mark)
(b) Using the p-value, test whether the minimum happiness for women occurs at age 40.

Assume the covariances between the OLS estimators are zero. (3 marks)

7. Consider the following results of a regression estimated via OLS:

ln(Ŵij) = 0.5
(0.23)

+ 0.032
(0.015)

Sij + 0.11
(0.051)

IQij

ln(Ŵij) is the log of the difference in wages between husband i and wife j, Sij is the
difference in years of schooling, and IQi is the difference in IQ.

(a) Interpret the coefficients in the model. (2 marks)
(b) The model was estimated for 53 husband wife pairs, giving an R2 = 0.09. Test the

overall significance of the model. (2 marks)

8. Consider the following panel data model:

Yit = α + δt + β1X1,it + ...+ βkXk,it + ai + uit

Answer the following questions:

(a) Under which assumptions would it be most appropriate to use the random effects
estimator in the above set-up? (1 mark)

(b) Under which assumptions would it be most appropriate to use the fixed effects esti-
mator in the above set-up? (1 mark)

(c) If the variable of interest X1 varies very little over time, would fixed effects be an
appropriate estimator to use? (2 marks)
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Section B: Answer ANY FOUR questions
Please use a separate booklet

9. New pills were being tested in a hospital. Data was collected on health on a scale of 0
to 100, 0 being very unhealthy and 100 being very healthy. The data showed that 25
individuals who had not taken the pills have a mean health status of 50 and a standard
deviation of 20. 22 individuals who had taken the pills have a mean health status of 63
and a standard deviation of 22.

(a) Calculate the 95% confidence interval for the mean health status of individuals who
had not taken the pill. State any assumptions you make. (2 marks)

(b) Calculate the 99% confidence interval for the mean health status of individuals who
had taken the pill. State any assumptions you make. (2 marks)

(c) At the 5% significance level, test whether there is a difference in the mean health
status between individuals who had taken and had not taken the pills. (4 marks)

(d) Calculate the probability of a type two error and the power of the test in part (c) if
the true mean health difference is 12.7. (5 marks)

(e) Draw a picture to represent the significance level, power and probability of making a
type II error in the situation above. (4 marks)

10. The following regression model was specified to capture the happiness of migrants in the
UK.

Mi = δ0 + δ1brexiti + δ2Ii + δ3Ui + δ4Engi + εi

Mi is a measure of happiness for migrant i; brexiti is a dummy variable equal to 1 if
the constituency migrant i lives in voted for brexit in the 2016 referendum; Ii is migrant
i′s income; Ui equals one if migrant i lives in a largely urban area and zero otherwise;
then Engi, is a dummy variable equal to one if the migrant i lives in England and zero
otherwise.

(a) We are interested in answering the question: Has Brexit affected the happiness of mi-
grants in the UK? Interpret the population coefficient on the Brexit variable. Would
you expect it to be positive or negative? (2 marks)
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(b) Suppose the model was estimated on a sample of 1202 migrants. Test the overall
significance of the model, if the R2 = 0.25. (2 marks)

(c) Estimating the above model on a sample of n = 1202 gave an RSS = 100.3. Test for
a structural break in migrant happiness between England (n = 802) and the rest of
the UK (n = 400) given: RSSEng = 40.1, RSSrest = 50.2. (4 marks)

(d) Explain if and why Brexit is likely to be an endogenous variable? (4 marks)
(e) To solve possible endogeneity issues of the Brexit variable, would it be sensible to

compare migrant happiness in those constituencies whose share of voters for Brexit
was just below 50% and constituencies whose share of voters for Brexit was just above
50%? (5 marks)

11. A researcher used a nationally representative panel dataset of 802 individuals in the UK
between 1973 and 2000 to estimate the following regression for stress levels:

Stressit = β0 + β1Physit + β2Mit + β3ageit + β4age
2
it + dt + vit

Where stressit is a biological measure of stress for individual i in period t; Physit is the
number of hours per week spent doing physical exercise for individual i in period t; M is a
dummy variable equal to one if male and zero otherwise; and ageit and age2

it are age and
age squared terms; dt are a set of year dummies and vit = ai +uit represents the composite
error term.

(a) You want to test the hypothesis that physical activity has a non-zero effect on stress.
What are the null and alternative you want to test? Estimating the above regression
using pooled OLS you find β̂1 = −50.123 and se(β̂1) = 25.121, find the p-value of
your test. At what significance levels would you reject the null hypothesis?
(3 marks)

(b) If the pooled OLS estimate for β3 was positive and negative for β4, what does this
imply about the relationship between stress and age? (3 marks)

(c) You are concerned that the unobserved heterogeneity may be biasing your results.
To control for their presence you estimate the above relationship using fixed-effects.
(i) Can all parameters in the above model be estimated with fixed effects? (2 marks)

(ii) Would you expect the fixed-effects estimate on the Physit to be be larger or
smaller than the OLS estimate? Briefly explain your answer. (4 marks)

(d) Would you have any remaining concerns over endogeneity once fixed-effects had been
estimated? Explain. (5 marks)
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12. A researcher used a nationally representative sample of 11, 000 males in the UK in 2005
to estimate the following wage equation (standard errors in parentheses):

ˆln(wage)i = 5.031
(2.511)

+ 0.221
(0.052)

UGi + 0.351
(0.121)

firsti + 0.048
(0.003)

experi − 0.003
(0.001)

exper2
i

Where ˆln(wage) is the predicted log wage per week; UGi is a dummy variable equal to
one if an individual i has a degree and zero otherwise; firsti is a dummy variable equal
to one if they individual attained a first and zero otherwise; experi is years of experience
followed by its squared term.

(a) Interpret the coefficients on the degree dummy and the dummy on the first class
degree result. (3 marks)

(b) Test whether an individual with a first class degree earns twice that of an individual
with a lower a than first class degree. Assume all covariances between the OLS
estimators is zero. (3 marks)

(c) Explain whether or not you think it would be a good idea to control for occupation
in the above regression. (3 marks)

(d) You are particularly concerned that the undergraduate dummy is endogenous. Ex-
plain your concern. (3 marks)

(e) Explain what would be required for an instrumental variable to solve the endogeneity
problem. (5 marks)

13. Consider the following regression: Yirt = α+ β1Dt + β2Trt + β3(Dt ∗ Trt) + εirt. Yirt is food
security of household i in village r in period t; food security is defined as the number of
days where all members of the household have had enough food in the last month; Dt is a
time period dummy, equal to one if t = 1 and zero if t = 0; and Trt is a treatment dummy
equal to one if village r in period t has a micro-credit program (small scale banking to help
with saving a borrowing) available and zero otherwise. The treatment was implemented
between t = 0 and t = 1. εirt represents the error.

(a) The aim of running the above regression is to test the impact of micro-credit on food
security, for a population of farm households in Mozambique. Interpret each of the
coefficients in the model. (4 marks)

(b) Which population parameter captures the impact of the micro-credit program? For
it to capture the causal effect, which assumption is required to hold? (4 marks)

(c) Would it make sense to cluster the standard errors at the village level? Explain your
answer. (3 marks)
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(d) Would it make sense to control for household characteristics at t = 0? (3 marks)
(e) Would it make sense to control for factors that changed between t = 0 and t = 1.

(3 marks)

14. The table below represents results from a class size experiment. Approximately 10, 000
school children were randomised into small (small = 1) and large (small = 0) classes at
age 10. The experiment was carried out in the southern states of the US. The following
regressions were estimated to predict the effect of class size on test scores at age 12, where
test score is between 0 and 100. White/asian is a dummy variable equal to one if child
i is white/asian and zero otherwise. Girl is a dummy variable equal to one if child i is a
girl and zero otherwise. Free lunch is a dummy variable equal to one if child i gets free
lunches at school and zero otherwise. White teacher is a dummy variable equal to one
if the teacher is white and zero otherwise. Teacher experience is the number of years of
experience the teacher has. Teacher MSc is a dummy variable equal to one if the teacher
has an MSc. Standard errors are given in parentheses.

Regressors (1) (2) (3) (4)
small class 4.82

(2.19)
5.37
(1.26)

5.36
(1.21)

5.37
(1.19)

white/asian - - 8.35
(1.35)

8.44
(1.36)

girl - - 4.48
(0.63)

4.39
(0.63)

free lunch - - −13.15
(0.77)

−13.07
(0.77)

white teacher - - - −0.57
(2.10)

teacher exper - - - 0.26
(0.10)

teacher MSc - - - −0.51
(1.06)

school fixed effect NO YES YES YES
R2 0.01 0.25 0.31 0.31

(a) Does column (1) suggest evidence in favour of small class having a causal effect on
test score? Explain your answer. (3 marks)

(b) Explain why the coefficient and standard errors on small classes varies from specifi-
cation (1) to (4). (3 marks)

(c) Write out a population model which represents specification (4). (3 marks)
(d) Explain whether it is necessary to cluster the standard errors in the above regression?

(3 marks)
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(e) After the randomisation and before test scores were collected, suppose parents could
pressurise the schools to move their children between classes. Would this cause a
problem in terms of estimating causal effects? Explain. (5 marks)

8
(End)


