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CENTRALLY-MANAGED ONLINE EXAMINATION
ECONO0019: QUANTITATIVE ECONOMICS AND ECONOMETRICS

Time Allowance: You have 3 hours to complete this examination, plus additional collation time of
20 minutes and an Upload Window of 20 minutes. The additional collation time has been provided
to cover any additional tasks that may be required when collating documents for upload, and the
Upload Window is for uploading, completing the Cover Sheet and correcting any minor mistakes. The
additional collation time and Upload Window time allowance should not be used for additional writing
time.

If you have been granted SORA extra time and/or rest breaks, your individual examination duration
and additional collation time will be extended pro-rata and you will also have the 20-minute Upload
Window added to your individual duration.

All work must be submitted anonymously in a PDF file and you should follow the instructions for
submitting an online examination in the |AssessmentUCL Guidance for Students.

If you miss the submission deadline by up to 40 minutes late in the Late Submission Period, a late
submission penalty will be applied unless you submit a valid claim for Technical Failures. At the end
of the 40-minute Late Submission Period, you will not be able to submit your work via Assessmen-
tUCL and you will not be permitted to submit the work via email or any other channel. If you are
unable to submit your work or have submitted your work late during the Late Submission Period due
to technical difficulties which are substantial and beyond your control, you should submit a claim for
Technical Failures via the |AssessmentUCL Query Forml

For detailed information on the regulations relating to online assessments conducted on the Assess-
mentUCL digital platform, please refer to Section 10 of the Student Regulations for Exams and
Assessments 2022-23.

Page Limit: 8 pages. Your answers, excluding the Cover Sheet, should not exceed this page limit.
Please note that a page is one side of an A4 sheet with a minimum margin of 2 cm from the top,
bottom, left and right borders of the page. The submission can be handwritten or typed, but the
font size should be no smaller than the equivalent to an 11pt font size. This page limit is generous to
accommodate students with large handwriting. We expect most of the submissions to be significantly
shorter than the set page limit. If you exceed the maximum number of pages, the mark will be reduced
by 10 percentage points, but the penalised mark will not be reduced below the pass mark and marks
already at or below the pass mark will not be reduced.
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Query on the Examination Paper: If you have a query about the examination paper, instructions
or rubric, you should complete an |AssessmentUCL Query Form. Please note that you will not receive
a response during your examination.

Academic Misconduct: By submitting this assessment, you are confirming that you have not vi-
olated UCL’s Assessment Regulations relating to Academic Misconduct contained in [Section 9 of
Chapter 6 of the Academic Manual.

Number of Questions Answered Policy: In cases where a student answers more questions than
requested by the examination rubric, the policy of the Economics Department is that the student’s
first set of answers up to the required number will be the ones that count (not the best answers). All
remaining answers will be ignored.

QUESTIONS:

Answer ALL TWO questions from Part A and answer ONE question from Part B.

Questions in Part A carry 60 per cent of the total mark and questions in Part B carry
40 per cent of the total mark. Tables for the normal and F-distribution are at the end
of the examination paper.

PART A

Answer all questions from this section.

A.1 You are working for a major political party called A and wish to better understand which types
of voters that are more likely to vote for either A or its main competitor called B. You collect
data on n voters where for each individual you observe whether he or she voted for A or B,
together with k voter characteristics. For voter ¢ = 1,...,n in the sample, let

0, didn’t vote for A or B
=4 1, voted for A ,
2, voted for B

and x; = (x;1, ..., ;) contains the k household characteristics (such as years of education of
each member, total income, etc).

(a) To learn about which voter characteristics explain the relative attractiveness of the two
different parties, you estimate the following regression,

y=Po+ bix1+ -+ Brrr + u,
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where we are willing to assume that E [u|x] = 0, using your sample. Is this regression useful
for the purpose of your analysis? Explain.

(b) Next, you decide to build a model for each party’s share of votes from a given segment of
the population of voters. Formally, among the subpopulation of voters with characteristics
x, let 0 < 7 (x) < 100 be the percentage that voted for party j € {A, B}. Your chosen
model assumes that 7; (x) satisfies

mj (%) = Bjo + Bjnx1 + -+ - + Bk,
for some unknown coefficients fjo, 51, ..., Bjr for j € {A, B}. Explain how you would
estimate the coefficients in these two equations by OIIS.

(¢) How would you compute standard errors for the OLS estimators in part (b)? Justify your
answer.

(d) A colleague claims that morerefficientrestimators of the coefficients are available. Is your
colleague right? Explain. If your answer is yes then describe such estimators in detail.

(e) Given estimates of the coeflicients Bjo, 51, ..., Bjr for j € {A, B}, how would you predict
the likelihood of a given voter, whose characteristics x you know, will vote for neither A
nor B?

(f) How would you estimate the share of voters who would vote for neither A nor B in the whole
population? Justify your answer. Provide standard errors for your proposed estimator.

A.2 You collect data on log—wages, lwage, work experience, exper, and education, educ, of 2000
individuals and obtain the following estimated regression function:

lwage = 1.90 + 0.35exper + 0.11exper? + 0.32educ,
(0.23)  (0.09) (0.09) (0.08)

with R?2 = 0.26 and 6 = 0.12.

(a) Consider an employed male individual with 10 years of education and 5 years of experience.
Based on the above regression, provide a prediction of this individual’s wages if he stays in
his current position one additional year. Justify your answer and any limitations to it.

(b) Is there an optimal level of years of experience in terms of predicted earnings? Explain.

(¢) Given the information provided, do you find that the above model provides a better descrip-
tion of data compared to the model that assumes that log-wages are linear in experience
and education? Fxplain.

(d) You estimate the following alternative model:

lwage = 1.75 + 0.41exper + 0.21 (educ - exper) + 0.23 educ
(0.19)  (0.08) (0.07) (0.09)

with R? = 0.32 and & = 0.09. Interpret the interaction term and its estimated coefficient.
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(e) Which of the above two models would you recommend based on the information provided?

(f) How would you formally test the two models against each other?
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PART B

Answer ONE question from this section.

B.1 Fajgelbaum, Goldberg, Kennedy, and Khandelwal (Quarterly Journal of Economics, 2020) es-
timate the demand for imports from China in the U.S. and the supply of exports in China to
analyze the consequences of the trade war between the two countries in 2018. To do so, they
leverage the variation in import tariffs imposed by the U.S. in that year across products. For
a large sample of products they specify the import demand equation (where we simplify some
details and suppress the intercepts):

¢ =aq- (pi+m)+d;, (1)

where ¢; is the quantity of product ¢ imported from China into the U.S. in 2018, 7; is the new
import tariff, p; is the producer price in China (not including the tariff), p; + 7; is the consumer
price (inclusive of the tariff), d; is the error term, and oy < 0 is the slope of the demand curve.
They also specify the Chinese export supply equation:

¢ = asp; + si, (2)

where s; is the error term and o > 0E| The authors assume that the(tariffs are exogenous with
respect to demand and supply factors, d; and s;.

(a) Write down the reduced-form equations for price and quantity.

(b) Does OLS regression of ¢; on the producer price p; yield a consistent estimate for as? And
for a4? In each case, explain why or why not and discuss whether the bias is likely towards
zero or away from zero.

(¢c) How can you consistently estimate a? Describe the estimator precisely. What problem
with your estimator can arise if export supply is very elastic? Explain the economic intuition
for this problem.

(d) How can you consistently estimate ay? Discuss what is special about this setting, relative
to the model of demand and supply studied in class, that allows you to estimate both
parameters.

(e) Suppose now that export supply elasticities vary across industries, such that equation
is replaced by

gi = oyp; + Si, (2/)

'To be precise, ¢; and p; are logs of quantity and price, and 7; is the ad valorem tariff that multiplies the price. For
brevity, we ignore the logs. To be even more precise, all variables are measured as differences between 2018 and the
previous year 2017, before the tariffs were introduced.
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where «; is positive in all industries and independent from the tariff. Continue to assume
that the import demand elasticity ay is homogeneous. Are your estimators from parts (c)

and (d) consistent for E [o;] and «y, respectively? Explain why or why not and, in cases
when it’s not, discuss the direction of the bias.
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B.2 This question concerns the problem of forecasting oil prices, using either autoregressive models
or autoregressive distributed lag models with U.S. employment growth. Figure [I| shows the
Brent oil price and total U.S. employment, both in 12-month percent changes. The variables
are defined in Table [I] and Table [2] gives regression results. Figures [2] and [3] follow with model
diagnostics.

Figure 1: Brent oil price and U.S. Employment 12-month percentage changes
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Table 1: Variable Definitions

Unit of Observation: Monthly, July 1987 — November 2014 (T' = 329)

Variable name Variable definition Mean Std. Dev.
dlbrent Monthly percentage change in brent oil price (computed as  0.48 8.74
100A In (Brent;), where Brent; is the Brent oil price in
month t)
dlemp Total employment in the U.S., monthly percent change (com-  0.93 0.169
puted as 100AIn (Emp;), where Emp; is the monthly em-
ployment)
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Table 2: Oil price forecasting models, monthly data, 1988-2014

(1) (2) 3) (4) (5) (6) (7)
Estimation period: 1988m1- 1988ml- 1988ml- 1988ml- 2010ml- 1988ml- 2010ml-
2012m12 2012ml12 2012ml12 2012ml12 2012ml12 2014ml11 2014m1l1
Regressors
dlbrent;_ 0.265***  0.275**  0.275"**  0.262"** 0.214 0.270*** 0.321**
(0.075) (0.076) (0.077) (0.074) (0.212) (0.073) (0.142)
dlbrent;_o — -0.037 -0.041 — — - -
(0.61) (0.64)
dlbrent;_s — — 0.013 — — — -
(0.064)
dlemps_1 - - - 1.85** -8.67 1.50** —11.76**
(0.78) (6.12) (0.68) (5.35)
Constant 0.46 0.48 0.46 0.30 1.75 0.20 1.48
(0.51) (0.51) (0.51) (0.66) (1.05) (0.64) (0.93)
BIC 4.334 4.351 4.370 — - - -
Adjusted R? 0.0670 0.0674 0.0641 0.075 0.009 0.074 0.104
RMSFE, 2013m1- 3.96 3.96 3.96 4.03 3.98 3.95 3.59
2014m11
Total no. observations 300 300 300 300 36 323 59

Notes: All regressions are estimated by OLS. Standard errors (in parentheses below coefficients) are heteroskedasticity-
robust. The RMSFE is the root mean squared forecast error, computed over the period 2013m1-2014m11, using the
reported estimation period to estimate the model parameters (note that the units of the RMSFE are the same as for the
dependent variable). Coefficients are significant at the **5% and ***1% significance levels.
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(a) Of the three autoregressive models (1)-(3), choose a preferred model. Justify your choice.

(b) Figure 2] plots the Quandt Likelihood Ratio statistic, computed for regression (4) (note:
the maximum value is 3.67).

i. Explain precisely what is plotted in the figure and how you could produce those values.
ii. In order to draw a conclusion, to what must you compare the values in Figure 2] Why?
iii. What do you conclude?
(c) Choose a preferred forecasting model from regressions (4)-(7) and justify your choice.
(d) Using your preferred model from question part (c):

i. Forecast the Brent oil price for January 2015 (in $/barrel), based on the following
partial data through December 2014. You can assume that the predicted change is
“small”. (Hint 1: first produce a forecast of the percentage change).

Variable December 2014 value
Brent price ($/barrel) $62.12
dlbrent; -16.3

dlempy 0.19

ii. Give a 67% forecast interval for your forecast. (Hint 2: first compute a forecast interval
for the percentage change.)

(e) Suppose you were interested in estimating the causal effect of changes in employment,
dlempy, on oil prices, and added dlemp; to the regression model in (6). Would the estimated
coeflicient on dlemp; be an unbiased estimator of this causal effect? Why or why not?

(f) The FRED-MD database is a monthly database consisting of 127 macroeconomic timeseries,

with 767 observations for each. Suppose you had this database available to forecast oil
prices.

i. Give one reason why you would not want to include all 127 variables in a forecasting
model.

ii. “Big data” prediction methods can also be used for time series forecasting. Describe
one such method that would be appropriate to exploit the FRED-MD database to
forecast oil prices.

iii. The method you recommended in ii. should involve a “tuning parameter”. What is
the tuning parameter for your method? How would you choose its value in practice?
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Figure 2: Chow F'-statistic for different break dates with 0.15 trimming
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Figure 3: Monthly percentage change in Brent oil price: actual and forecast
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Table 3: Critical values of the QLR statistic with 15% trimming

Number of restrictions (¢) 10% 5% 1%

1 7.12 8.68 12.16
2 5.00 5.86 7.78
3 4.09 4.71 6.02
4 3.59 4.09 5.12
5 3.26 3.66 4.53
6 3.02 337 4.12
7 2.84 3.15 3.82
8 2.69 2.98 3.57
9 2.58 2.84 3.38
10 248 2.71  3.23

Table 4: 5 % Critical values for the F,, ,, distribution

v\ 1 2 3 4 5) 6 7 8 10 12 15 20 30 50 00
1 161 199. 216. 225. 230. 234. 237. 239. 242. 244. 246. 248. 250. 252. 254.

2 185 19.0 192 192 193 193 194 194 194 194 194 194 195 195 195

3 10.1 9.55 9.28 9.12 9.01 894 889 885 879 874 870 866 862 858 8.53

4 7.71 694 6.59 639 6.26 6.16 6.09 6.04 596 591 586 580 5.75 570 5.63

) 6.61 5.79 541 5.19 5.05 495 488 482 474 4.68 4.62 456 450 444 4.36
10 496 3.52 3.13 290 2.74 2.63 2.54 248 238 231 223 2.16 2.07 2.00 1.88
20 4.35 349 3.10 2.87 271 260 251 245 235 228 220 212 204 197 1.84
30 4.17 332 292 2.69 253 242 233 227 216 2.09 201 193 1.84 176 1.62
60 4.00 3.15 2.76 2.53 237 225 217 210 199 192 184 1.75 1.65 156 1.39
80 3.97 3.11 272 249 233 221 213 206 195 1.8 1.79 170 1.60 1.51 1.32
100 | 3.94 3.09 270 246 231 2.19 210 203 193 185 1.77 1.68 157 1.48 1.28
120 | 3.91 3.07 2.68 245 229 218 209 202 191 183 1.75 1.66 155 1.46 1.25
00 3.86 3.00 260 237 221 210 201 194 183 1.7 1.67 157 1.46 135 1.00
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Table 5: Normal cumulative distribution function (Prob(z < z,) where z ~ N(0, 1))
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