
May Examination Period 2022-23

ECN121 Statistical Methods in Economics Duration: 2 hours

YOU ARE NOT PERMITTED TO READ THE CONTENTS OF THIS QUESTION PAPER
UNTIL INSTRUCTED TO DO SO BY AN INVIGILATOR

Answer ALL questions

The exam paper consists of two sections. You should a�empt all the questions in
the two sections. Show any steps to reach your final answer. Cross out any answers
that you do not wish to bemarked. A four-page appendix with the z and t statistical
tables is available at the end of the paper.

Only nonprogrammable calculators are permi�ed in this examination. Please state on your an-
swer book the name and type of machine used.

Complete all rough workings in the answer book and cross through any work that is not to be
assessed.

Possession of unauthorised material at any time when under examination conditions is an as-
sessment o�ence and can lead to expulsion from QMUL. Check now to ensure you do not have
any notes, mobile phones, smartwatches or unauthorised electronic devices on your person. If
you do, raise your hand and give them to an invigilator immediately.

It is also an o�ence to have anywriting of any kind on your person, including on your body. If you
are found to have hidden unauthorised material elsewhere, including toilets and cloakrooms it
will be treated as being found in your possession. Unauthorised material found on your mobile
phone or other electronic device will be considered the same as being in possession of paper
notes. A mobile phone that causes a disruption in the exam is also an assessment o�ence.

EXAM PAPERS MUST NOT BE REMOVED FROM THE EXAM ROOM

Examiner: Dr. Jinu Lee

© �een Mary University of London, 2023



Page 2 ECN121 (2023)

Section A - Knowledge, Understanding, and Application

�estion 1

An Alpha company considers redeveloping its marketing strategy. The probability that a new marketing
approach will be successful is assessed as being 0.60. The probability that the expenditure for developing
the approach can be kept within the original budget is 0.50. The probability that both of these objectives
will be achieved is estimated at 0.30.

a) What is the probability that at least one of these objectives will be achieved? [4 marks]

b) What is the probability that the new marketing approach will be successful given that the devel-
opment cost was kept within the original budget? [3 marks]

c) Are the two events “successful marketing approach” and “kept within budget” independent events?
Justify your answer. [3 marks]

�estion 2

According to recent research for persons infected with a certain type of malaria, the length of time spent
in remission X is described by the following probability density distribution (PDF):

f(x) =

8
<

:

1

9
x2, 0  x  3

0, otherwise

where X is measured in years.

a) Show that the PDF is well defined. Also, define and derive the corresponding cumulative distribu-
tion function to the PDF. [4 marks]

b) What is the probability that a malaria patient’s remission lasts longer than one year? [3 marks]

c) Suppose that the yearly cost of treating a patient su�ering from malaria is £45. What is the yearly
average cost per patient? What is the variance of the cost? [3 marks]

Turn Over



ECN121 (2023) Page 3

�estion 3

Lenovo, the laptop manufacturer, is launching a new promotional campaign. Purchasers of a new laptop
may, if dissatisfied for any reason, return them within 2 days of purchase and receive a full refund. The
cost to the dealer of such a refund is £100. The dealer estimates that 15% of all purchasers will indeed
return laptops and obtain refunds. Suppose that 50 laptops are purchased during the promotion period.

a) What is the probability that 10 laptops will be returned? [3 marks]

b) What are the mean and standard deviation of the number of laptops that the dealer expects to be
returned for refunds? [4 marks]

c) What are the mean and the standard deviation of the total refund costs that will accrue as a result
of these 50 purchases? [3 marks]

�estion 4

The Sports Department at �een Mary University estimates that the population of students spends an
average of 5.5 hours per week playing organised sports. The population’s standard deviation is 2.2 hours
per week. In order to investigate the students’ a�itude towards sports activities, a sample of 121 students
is collected.

a) The Head of Department is worried that no statistical analysis can be carried out because the
population distribution is unknown. How would you address this concern? Explain. [4 marks]

b) Find the probability that students spend on average between 5 and 6 hours doing sport. [3 marks]

c) How unlikely would it be to obtain a sample mean greater than 6.5 hours? Justify your answer.
[3 marks]

�estion 5

In the summer of 2022 a poll on the BBC Sport website showed that out of 2000 respondents, 71% felt that
Roger Federer deserved to be ranked among the greatest tennis players ever.

a) Assuming that the 2000 respondents form a random sample of the population of tennis fans, con-
struct a 95% confidence interval for the proportion of all tennis fans who feel that Roger Federer
should be ranked among the greatest tennis players ever. [4 marks]

b) Based on a), would you be comfortable in saying that 19 times out of 20 the poll is accurate to
within plus or minus 2 percentage point? Explain. [3 marks]

c) In actuality, the survey was based on voluntary responses from readers of the BBC Sport website.
Do you think the 2000 respondents actually formed random sample? Explain. [3 marks]
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Section B - Analysis, Evaluation, and Synthesis

�estion 6

Suppose that there are two assets ofX1 andX2 whose payo�s are described by the following joint prob-
ability distribution:

X1=-1 X1=0 X1=1
X2=-1 0.0 0.1 0.1
X2=0 0.1 0.2 0.2
X2=1 0.1 0.1 0.1

a) Compute the average gain and variance of the portfolio A consisting of the two assets only, i.e.
A = ⇡X1 + (1� ⇡)X2 where ⇡ is a weight of X1 in the portfolio and 0  ⇡  1. [7 marks]

b) Find the portfolio A with minimum variance. What is its expected gain and variance? [8 marks]

�estion 7

A group of economists are interested in estimating the di�erences in house prices between the Southern
and Northern England. Suppose that house prices in Southern England (X) have a distribution with mean
µX and standard deviation �X while house prices in Northern England (Y) have a distribution charac-
terised by a mean µY and standard deviation �Y . Suppose that the following samples of 10 house prices
were collected from the two regions (prices are in thousands of pounds):

X 234 412 321 225 198 213 278 345 468 304
Y 154 213 112 167 324 98 187 231 280 156

The economists intend to use the following estimator in order to estimate the di�erence in house prices
in the two regions: ✓̂ = X̄ � Ȳ .

a) Explainwhy the economistsmight suggest using such an estimator. Justify your answer. [10 marks]

b) Provide an estimate of the di�erence in house prices across the two regions. [5 marks]
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�estion 8

For the production process of ballpoint pens of a certain type, it is known that 5% of the pens are defec-
tive. The manager believes that this percentage is too high and hence changes the production process
by introducing some new and more accurate technology. You have been asked to test whether the new
production process has led to any reduction of defective ballpoint pens. To this end, you collect a sample
of 350 pens from which you identify 9 defective ones.

a) Provide an analysis, that includes both an estimated confidence interval and a hypothesis test,
to investigate the e�ectiveness of the new technology. What would your recommendation to the
manager be? Discuss your results. [10 marks]

b) Suppose that the manager is interested in a 90% confidence interval for the defective rate with a
width at most 0.01. What should the manager do in order to construct such a confidence interval?
Justify your answer. [10 marks]

End of Paper - An Appendix of 5 pages follows
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STATISTICAL TABLES
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End of Appendix


