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Prerequisites

A prerequisite for this course is MATH2801/2901. A recommended prereq-
uisite is MATH2831/2931 (Higher Linear Models). If you have not done the
recommended prerequisite courses, make sure that you:

• know sufficient statistical theory to be comfortable working with like-
lihood functions;

• are able to algebraically integrate and differentiate;

• have competency in at least one programming language such as R,
Matlab, Julia, Python.

The lecturer can provide course notes for the MATH2831/2801 and MATH2801/2901
if you wish to fill in gaps in your knowledge.

Delivery Mode:

On regular weeks, there will be two 2-hour lectures and one 1-hour lec-
ture (a total of 5 contact hours per week). There will be no formal tuto-
rial/labs for this course. Students are expected to acquaint themselves with
R/Matlab/Python.

Moodle will be your primary resource for obtaining course materials: lec-
ture notes, assignments, links to relevant internet sites.
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Syllabus topics:

Week 1 Review of multivariate probability distributions.
Week 2 Stationary time series.
Week 3 Removing nonstationarity, autocorrelation.
Week 4 Autoregressive-moving average and linear processes
Week 5 Prediction of stationary time series
Week 6 Bayesian inference for time series
Week 7 Estimation of ARMA models
Week 8 Regression for time series
Week 9 Non-linear, non-Gaussian time series models
Week 10 Applications and Revision

Course Description

This course is concerned with the theory and application of appropriate sta-
tistical techniques for analysis of time series data, data that is collected over
discrete time. The course will begin with the theory of stationary time series,
methods for trend and seasonal analysis and adjustment, modelling and fore-
casting with autoregressive moving average processes. Applications, drawn
from a wide variety of areas, will be used throughout. This is an elective
in the Master of Statistics, the Master of Biostatistics and the Master of
Financial Mathematics.

Course Learning Outcomes

1. Be familiar with properties of the major types of time series observed
in discrete time.

2. Be able to identify appropriate models for such series.

3. Understand how to diagnose model adequacy. Understand prediction
for a range of time series models.

4. Be able to generate, interpret and explain computer software output
appropriate for time series identification, modeling and forecasting.

5. Have completed analysis of several time series during assignment work.
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6. Have developed relevant mathematical skills for understanding the prop-
erties of the models and methods studies.

Teaching Strategies

Lecture notes provide the main reference source for this course. New ideas
and skills are first introduced and demonstrated in lectures, and then stu-
dents develop these skills by applying them to specific tasks using computer
software and during assignment exercises. Computing skills are developed
and practiced in self-managed computer sessions. Assessment in this course
will use problem-solving tasks of a similar form to those practiced in theoret-
ical assignment problems and developed through computer analysis of time
series.

Effective learning is best supported by a climate of inquiry, in which students
are actively engaged in the learning process during lectures by asking and
answering questions relevant to the material being presented. This course is
structured with a strong emphasis on problem-solving tasks in assignment
problems.

Assessment

Assessment in this course will use problem-solving tasks of a similar form
to those exposited in lectures and practised on assignment exercises and self
study, to encourage the development of the core analytical and computing
skills underpinning this course and the development of analytical thinking.
The assignment problems will concentrate on developing your mathematical
problem solving skills and your capacity to perform a comprehensive analysis
of a time series.

Assessment Weight Date
Final Exam 60%
Assignment 1 15%
Assignment 2 20%
Class Participation 5%

See examinations timetable.
Due in Lecture in week 3 (approximate) 
Due in Lecture in week 9 (approximate) 
Throughout term

Course assessment will consist of 60% final examination (2 hours). Two writ-
ten assignments will be set on computational, modelling and theoretical as-
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pects of the course. The class participation component will require a student
to answer at least one question during the course of all lectures/consultations.

Recommended Reading Material

Some content for this course is drawn from a number of text books in order
that you might use these for more detailed reading than is provided in the
Lecture Notes. These sources are as follows:

• Shumway, R.H. and Stoffer, D.S. (2011) Time Series Analysis and Its
Applications with R Examples, 3rd edition, Springer-Verlag, New York.

• Statistical Modeling and Computation, D.P. Kroese and J.C.C. Chan,
Springer, 2014.
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