
MSc in Data Science at LJMU
What to Expect

This document is being sent in advance of your arrival at Liverpool John Moores University
(LJMU), or because you have requested details about the MSc course. You will receive a
programme guide and other induction information during the induction week (in September).

Data Science is a multi-disciplinary field that uses various techniques to explore, model and
draw conclusions from data sets. For this masters level course at LJMU, students will have a
variety of undergraduate backgrounds with degrees in the areas of:

• mathematics, engineering, natural sciences, computer science, or economics.

As a result, each will have experienced different aspects and levels of the core skills that a data
scientist needs, shown in the diamond below.
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But most importantly, your undergraduate degree will have given you experience with problem
solving and learning in a subject area that uses mathematical analysis.

A masters level course will bring the core skills to a high level and focus on learning to synthesise
knowledge and evaluate data-science techniques and results. This will enable you to go on to
do research in academia or industry.

Because of the variety of incoming experience to this course, the following information is de-
signed to give incoming students a chance to, introduce themselves to, or revise some of the
skills through their own study.

Mathematical Analysis

Everyone on this course has a Bachelor degree, or equivalent, in a subject that uses mathemat-
ical analysis; and the requirements are for an A-level, or equivalent, in Mathematics. Because
of the different types of experience with mathematics, and the fact that some students may
have had a break from using mathematical analysis, we list below the key parts of mathematics
curricula that are relevant for this data science course:

• pure mathematics:

– differentiation;

– integration;

– numerical solution of equations;

– logarithmic and exponential functions;

– coordinate geometry;

– vectors and matrices;

• statistics:

– representations of data;

– probability;

– discrete and continuous random variables;

– normal and Poisson distributions;

– linear combinations of random variables;

– sampling and estimation;

– hypothesis tests.
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Academic writing

Communicating your analysis and results is also an important skill to learn. It is important
to be able to write a report in your own words using appropriate language, grammar and
paragraph structuring.

It is expected that a student will have a sufficient standard in English language writing, GCSE,
IELTS 6, or equivalent; and ideally have some experience with writing an essay or report for
their undergraduate degree.

The student should be aware of what is expected in terms of academic standards such as how
to correctly reference sources and avoid plagiarism.

Computer programming

There is no requirement to have obtained experience in computer programming prior to this
course. Nevertheless, if you feel that you would like some experience in this area, then you can
introduce yourself to the basics prior to starting.

As far as programming for advanced data analysis is concerned, the most used languages are
R and python. A head start on either is useful.

The key concepts in programming to get familiar with are:

• representation of variables, data and parameters, in the program (scalars, vectors, ar-
rays/matrices, lists, data frames, structures; numeric, integer, float, character, etc.; de-
pends on language);

• indexing (extracting subsets of data);

• mathematical operations;

• flow control (loops and conditional statements);

• functions/procedures (accessing documentation, libraries, importing, construction).

These days many programmers use an ‘integrated development environment’ (IDE). This makes
the task for learning to program easier. Examples include rstudio for R and spyder for
python.
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You could, for example, check out any free resources available from
www.rstudio.com/online-learning/ and install R and rstudio for practice. Or just read
about the above concepts in programming.

Further resources include:

‘Mathematics for Machine Learning’ by Marc Peter Deisenroth, A. Aldo Faisal, and Cheng
Soon Ong. at https://mml-book.github.io/ . In the authors’ words: ‘This book is intended
to be a guidebook to the vast mathematical literature that forms the foundations of modern
machine learning.’ Free PDF available, including exercises and tutorials.

Python Tutorial from w3schools.com, available at https://www.w3schools.com/python/default.asp .
Free web-based tutorial with exercises. It also includes tutorials for other programming lan-
guages of interest such as Java and R.

Final Note

Please note though there will be time within the semesters to learn the necessary skills with
help from staff so do not feel obliged to do the above suggestions.

And we look forward to welcoming you to LJMU in September.
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Programme, modules and course staff

Programme leaders: Ivan Baldry and Sandra Ortega-Martorell.

There are currently two versions of the MSc programme: 180 credit (3 semesters) and 240
credit (4 semesters over 2 years, usually with a summer break).

Modules and module leaders:

Semester 1.

Introduction to Data Analytics, Ivan Baldry
Statistical Methods in R, Dan Perley
Big Data Computing, Sandra Ortega-Martorell

Semester 2.

Research Methods in Data Science, Iain Steele
Machine Learning and Data Mining, Ivan Olier-Caparroso
Efficient Algorithms for Complex Data Sets, Ivo Siekmann

Summer (or Year 2, Semester 2 for the 240-credit programme).

Data Science Project

Year 2, Semester 1 (for the 240-credit programme only).

Work Based Project

Enquiries

General admission enquiries: fetadmissions@ljmu.ac.uk

International admissions: internationaladmissions@ljmu.ac.uk
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