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MATH5835 – Course Outline

Information about the course

Course Authority: Dr Leung Chan

Lecturer: Dr Leung Chan

Room: RC-1036

e-mail: leung.chan@unsw.edu.au

Consultations: Please use email to arrange an appointment.

UOC: 6

Lectures: Tuesdays 17:00-19:00 (Weeks 1-6, Weeks 7-10) in Red Centre Theatre

Thursdays 17:00-19:00 (Weeks 1-9) in Red Centre Theatre

Moodle: Lecture notes and other material will be provided via Moodle.

Prerequisites & Exclusions: Good knowledge of undergraduate mathematics

and of undergraduate probability at the level of MATH2801/MATH2901 is required.

This means familiarity with basic probability models, random variables and their

probability distributions, independence, expectations and conditional probabilities,

as well as the law of large numbers. If you need a thorough review of basics, the text-

book Probability by Jim Pitman is recommended. Familiarity with linear algebra,

and basic integration theory is also needed.

Course Aims

MATH 5835 is a course on stochastic processes and their applications. Theoretical

topics will include discrete and continuous stochastic processes. We will present

Markov chain models, martingale theory, Poisson processes, renewal processes, and

some basic presentation of Brownian motion, as well as diffusion and jump processes.

We will discuss the coupling techniques. The course will also be illustrated with a

variety of applications including statistical machine learning, financial mathematics,

as well as engineering sciences.

Relation to other mathematics courses

This is a compulsory course for the Masters Program in Statistics. It builds on

foundation knowledge of basic probability and will provide a solid background for

courses offered in the Masters Program including Math5975, Math5816, Math5335,

and Math5965.

1

http://www.maths.unsw.edu.au/courses/math2801-theory-statistics
https://www.maths.unsw.edu.au/courses/math2901-higher-theory-statistics


Student Learning Outcomes

By the end of this course you should be able to:

1. State the defining properties of various stochastic process models.

2. Identify appropriate stochastic process model(s) for a given research or applied

problem.

3. Provide logical and coherent proofs of important theoretic results.

4. Apply the theory to model real phenomena and answer some questions in

applied sciences.

5. Sample on a computer any type of continuous or discrete time stochastic pro-

cess.

Relation to graduate attributes

The above outcomes are related to the development of the Science Faculty Grad-

uate Attributes, in particular: 1. Research, inquiry and analytical thinking

abilities, 2. Capability and motivation for intellectual development, and 3.

Ethical, social and professional understanding.

Teaching Strategies Underpinning the Course

New ideas and skills are introduced and demonstrated in lectures, then students

develop these skills by applying them to specific tasks in assignments.

Rationale for learning and teaching strategies

We believe that effective learning is best supported by a climate of enquiry, in which

students are actively engaged in the learning process. To ensure effective learning,

students should participate in class as outlined below.

We believe that effective learning is achieved when students attend all classes, have

prepared effectively for classes by reading through previous lecture notes.

Furthermore, lectures should be viewed by the student as an opportunity to learn,

rather than just copy down lecture notes.

Effective learning is achieved when students have a genuine interest in the subject

and make a serious effort to master the basic material.
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The art of logically setting out mathematics is best learned by watching an expert

and paying particular attention to detail. This skill is best learned by regularly

attending classes.

Assessment

Assessment in this course will consist of two assignments (10% each), a mid-session

test (20%) and a final examination (60%).

NOTE: You will need to pass the final examination to pass the course.

Knowledge and abilities assessed: All assessment tasks will assess the learning

outcomes outlined above, specifically, the ability to provide logical and coherent

proofs of results and specific problems related to stochastic processes.

Assessment criteria: The main criteria for marking all assessment tasks will be

clear and logical presentation of correct solutions.

Assignments

Rationale: Assignments will give an opportunity for students to try their hand at

more difficult problems requiring more than one line of argument and also introduce

them to aspects of the subject which are not explicitly covered in lectures.

Assignments must be your own work, or severe penalties will be incurred. You

should consult the School web page: http://www.maths.unsw.edu.au/currentstudents/policy-

academic-misconduct

Late assignments will not be accepted (unless the delay is justified by serious rea-

sons).

Weighting: Each assignment weights 10% of your final mark.

Assignment one will be released in week 2 Thursday and will be collected in week 4

Thursday (at the beginning of the lecture).

Assignment two will be released in week 7 Thursday and will be collected in week 9

Thursday (at the beginning of the lecture).

Mid-session test

Duration: One hour.

Day/Time: Thursday 28th March, starting at 5pm.

Rationale: A mid-session test will assess student mastery of the material covered

in the first part of the course. It gives an opportunity for students to individually

3



demonstrate their understanding of course materials under examination condi-

tions.

Weighting: 20% of your final mark.

Examination

Duration: Two hours.

Rationale: The final examination will assess student mastery of the material cov-

ered in the lectures. It also allows students to individually demonstrate their achieve-

ment of the course outcomes under controlled conditions independent of assistance

from others.

You will need to pass the final examination to pass the course.

Weighting: 60% of your final mark.

Further details about the final examination will be available in class closer to the

time.

Additional resources and support

Lecture notes

Lecture notes for this course will be provided on Moodle.

Textbooks

The content of the course will mainly come from the following textbooks:

• P. Del Moral and S. Penev. Stochastic Processes: From Applications to The-

ory. Chapman and Hall/CRC (2016).

• S. Karlin and H. M. Taylor. A First Course in Stochastic Processes. Academic

Press (1975).

Moodle

All course materials will be available on Moodle. You should check regularly for

new materials.
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Schedule and Syllabus

Week beginning Topics

1: 18/02/2019 Review of probability theory & Introduction to Markov processes

2: 25/02/2019 Martingales

3: 04/03/2019 Topological aspects of Markov chains

4: 11/03/2019 Coupling techniques

5: 18/03/2019 Markov chain Monte Carlo techniques & Poisson processes

6: 25/03/2019 Mid-session test (Thursday 28/03)

7: 01/04/2019 Poisson processes & Renewal processes

8: 08/04/2019 Brownian motion

9: 15/04/2019 Diffusion processes

10: 22/04/2019 Jump diffusion processes

Note that this syllabus is intentionally only approximate. Some variations will

definitely occur as some topics require more time than others.

Course Evaluation and Development

The School of Mathematics and Statistics evaluates each course each time it is

run. We carefully consider the student responses and their implications for course

development. It is common practice to discuss informally with students how the

course and their mastery of it are progressing.

Administrative Matters

School Rules and Regulations

Fuller details of the general rules regarding attendance, release of marks, special

consideration, etc. are available via the School of Mathematics and Statistics Web

page at:

http://www.maths.unsw.edu.au/currentstudents/assessment-policies

Plagiarism and Academic Honesty

Plagiarism is the presentation of the thoughts or work of another as one’s own. Issues

you must be aware of regarding plagiarism and the university’s policies on academic

honesty and plagiarism can be found at http://www.maths.unsw.edu.au/currentstudents/policy-

academic-misconduct
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