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This document contains assessments that cover the period of Week 1 and Week 2 of teaching.
There are three major parts: short questions (not assessed), long questions (not assessed), and
your homework (assessed). Your homework will be assessed by your tutor and the marks are
returned to you approximately one week after the deadline. The solutions to (all) questions will
be circulated around the time when the marks are returned.

If you have questions on this assessment, use the opportunity in the tutorial to ask your tutor
(the week commencing 6th February 2023). Your tutor will be able to discuss the solution to
(non-assessed) questions. For the (assessed) homework, your tutor will not be able to give you
the solution, of course. However, they may clarify the questions if they are not clear to you.

Notes on R. If you have not done so, install R first from https://cran.r-project.org/ and
then RStudio from https://www.rstudio.com/ on your laptop/computer (there are different
versions of Rstudio, you need the one called “RStudio Desktop”). RStudio acts as a “front-end”
to R, and provides more interactivity. Section 2 of the text ‘A Short Introduction to R‘, available
from the module homepage, explains how to read data into R. Sections 4 and 5 of the text show
commands which can be used to inspect data. There is also a link in the module homepage that
specifically discuss different commands to read data into R, with some examples.

Short questions

S1. Consider the following statements.

(i) Population is a subset of sample.

(ii) Data can be observed in a sample.

(iii) Data on gender is quantitative.

(iv) The number of cars passing in front of the Parkinson’s Building is an example of
qualitative data.

(v) A student’s height is an example of quantitative data.

Which of these statements are true?

A: (i), (ii), and (iii) B: (i) and (v) C: (iii), (iv), and (v) D: (ii) and (v)
E: (ii) and (iii)

S2. The goals scored by the teams in the group A matches of the 2014 World Cup competition
were 0, 0, 0, 0, 1, 1, 1, 1, 3, 3, 4, 4. What is the median number of goals?

A: 0 B: 1 C: 1.5 D: 2 E: 3

(This question appeared as is in May 2018 exam)
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S3. Consider the following summary statistics:

(i) The sample mean.

(ii) The sample standard deviation.

(iii) The first quartile.

(iv) The sample variance.

(v) The interquartile range.

Which of these statistics are measures for the spread of a sample?

A: (i), (ii), and (v) B: (i) and (ii) C: (ii), (iv), and (v) D: (iii) and (iv)
E: (iii) and (v)

(This question appeared as is in May 2018 exam)

S4. Let (Y1, . . . , YK) be multinomially distributed with parameters n and p1, . . . , pK . Let y1, . . . , yK ∈
N0 with

∑K
k=1 yk = n. Write down a formula for the probability P (Y1 = y1, . . . , YK = yK).

(This question appeared as is in May 2018 exam)

Long questions

L1. The sample variance of x1, . . . , xn ∈ R is given by

σ̂2 :=
1

n− 1

n∑
i=1

(xi − x̄)2,

where x̄ is the sample mean. Show that the sample variance equals 0, if and only if all
observations in the sample coincide.

L2. Consider the data on the growth of Loblolly pine tree. This dataset can be accessed in R by
using the command data(Loblolly). There are 84 observations in the dataset on the tree
height (in feet). For the purpose of this exercise, we only consider the height of pine tree
whose age is 10 years old. There are 14 observations in this category and they are:

25.45, 25.66, 25.85, 25.99, 26.08, 26.54, 27.16,

27.9, 27.93, 28.66, 28.72, 28.97, 29.07, 30.21.

Find the following numerical summaries from the data:

i) mean

ii) median

iii) first and third quartiles

iv) interquartile range

v) variance and standard deviation
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Homework questions (assessed)

Your solutions to these questions contribute towards your final mark for the module. Submit
your answer to Gradescope via Minerva (under ”Submit My Work” link) by Wednesday, 15th
February 2023, 12noon. No submission is possible after 2pm on the day.

a) Clearly mark your solution with your name, your student ID, and your tutor’s name.

b) Submit your work with signed academic integrity form in a single pdf file. For this purpose,
there are some online resources that would combine pdf documents into a single pdf file.

c) Write clearly and legibly, and leave margins for the marker to write comments in.

d) Write complete sentences, including correct punctuation.

e) Explain how you obtained your solution. Just giving the final answer is not enough, all
intermediate steps are also required.

Exercise 1. The data from the 2019 R questionnaire is available from the module external web
page. We are interested in how the answers to the questions “How would you describe your
programming skills?” and “How much have you enjoyed using R so far?” relate to each other.

a) Load the data into R.

b) Use the command table() (see the section “Handling Data in R” in the lecture notes) to
produce a table which shows how often each combination of answers occurs.

c) Discuss your results.

Your solution must show the R commands you use, as well as the results you get.

Exercise 2. Let p ∈ [0, 1] and let random variables X1, . . . , Xn be i.i.d., such that P (Xi = 1) = p
and P (Xi = 0) = 1− p for all i ∈ {1, 2, . . . , n}. Finally, let X̄ be the average of the Xi.

a) Determine E(Xi) and Var(Xi).

b) Determine E
(
X̄
)

and Var
(
X̄
)
.

c) Show that

P
(
X̄ = k/n

)
=

(
n

k

)
pk(1− p)n−k.

Exercise 3. Let X be a random variable with mean µ and variance σ2. For a ∈ R, consider the
expectation E

(
(X − a)2

)
.

a) Write E
(
(X − a)2

)
in terms of a, µ and σ2.

b) For which value a is E
(
(X − a)2

)
minimal?

c) For the value a from part (b), what is E
(
(X − a)2

)
?
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