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Syllabus

In this module we will study how linear regression can be used to describe and analyse the
relationship between feature (input) variables x1, . . . , xn and a response (output) variable y. The
models we will consider are of the form

y = β0 + x1β1 + · · · + xpβp + ε, (1)

where the coefficients βi describe how strongly the response depends on the feature xi, and the
residual ε represents the noise, i.e. the component of the data not specifically described by the
model. We will consider the following questions:

a) How to estimate the coefficients β0, . . . , βp from data?

b) How much of the variance in y is described by the xi? How much by the noise ε?

c) Is the linear model (1) appropriate for the data?

d) What happens if there are outliers in the data?

Time Table

There will be 27 lectures (L1 to L27) and 6 example classes (E1 - E6). The schedule is given in
the following table.

w1 w2 w3 w4 w5 w6 w7 w8 w9 w10 w11
Mon 25.09. 02.10. 09.10. 16.10. 23.10. 30.10. 06.11. 13.11. 20.11. 27.11. 04.12.

2-3pm L1 L3 L6 L8 L11 L13 L16 L18 L21 L23 L26
Tue 26.09. 03.10. 10.10. 17.10. 24.10. 31.10. 07.11. 14.11. 21.11. 28.11. 05.12.

11-12noon L2 L4 L7 L9 L12 L14 L17 L19 L22 L24 L27
Wed 27.09. 04.10. 11.10. 18.10. 25.10. 01.11. 08.11. 15.11. 22.11. 29.11. 06.12.

9-10am E1 L5 E2 L10 E3 L15 E4 L20 E5 L25 E6

Software

For the module we will use the statistical computing package R. The MATH3714 homepage (see
link above) contains links to some useful resources about R.

Literature

The presentation of the module will be self-contained, i.e. it will not be necessary to buy/borrow
a book for the module. In case you want to do some background reading, there are many text
books on linear regression available. A selection can be found in the reading list on the module
catalogue.

Assessment

Assessment is by assessed homeworks (10%), practical (10%) and a final exam (80%).

The practical will take place in week 10 and will include programming tasks (using R) and theo-
retical questions. For the practical you will be required to write a short report.
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what: three public talks in maths open to all students (and staff) + tour of a photo exhibition
of women mathematicians + wine reception

where: Edward Boyle Library, conference room (one floor below the main entrance)

when: Wednesday 27 September, talks start at 3pm - coffee available from 2:30pm

how: no registration required, free event

more info: visit the website https://conferences.leeds.ac.uk/women-of-mathematics/ or
contact Elena Issoglio at e.issoglio@leeds.ac.uk
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