
MATH3075/3975

FINANCIAL MATHEMATICS

Valuation and Hedging of Financial Derivatives

This course is an introduction to the mathematical theory of modern finance with the
special emphasis on stochastic modelling of asset prices and the arbitrage valuation of
hedging of derivative securities. Topics covered by the course include: pricing of risk-free
securities, interest rates and bonds, stochastic models of risky securities, self-financing
trading strategies, the concept of arbitrage, the fundamental theorem of asset pricing,
replication of contingent claims, the risk-neutral valuation of financial derivatives, the
analysis of complete and incomplete markets, dynamic trading strategies in discrete time,
martingales, options of European and American style, the binomial option pricing model,
the Brownian motion, the Black-Scholes model and the options pricing formula, the Black-
Scholes PDE, the convergence of discrete-time models to continuous-time models.

A strong background in probability theory and stochastic processes is an advantage.
Note that students enrolled in MATH3075 and those enrolled in the advanced level unit
MATH3975 attend the same lectures and tutorials. The assessment tasks for MATH3975
are more challenging than those for MATH3075 and more topics are covered.

Lecturer:

Prof Marek Rutkowski, e-mail: marek.rutkowski@sydney.edu.au, Carslaw F07, 814.

Consultation times:

Monday, Wednesday and Thursday from 3:00 pm till 3:50 pm.

Course notes:

MATH3075/3975: Financial Mathematics by C. O. Ewald and M. Rutkowski.

Tutors:

Lucy Klinger (Monday, 12–1 pm), Desmond Ng (Thursday, 1–2 pm and 2–3 pm) and
Leanne Dong (Friday, 2–3 pm).

Assessment tasks:

Assignment 1: 10% of the total mark. Deadline: Monday, September 5. Chapter 2.

Assignment 2: 10% of the total mark. Deadline: Monday, October xx. Chapters 3-4.

Final examination: 80% of the total mark.

Suggested readings:

1. J. C. Hull: Options, Futures and Other Derivatives. 3rd ed. Prentice-Hall, 1997.

2. S. R. Pliska: Introduction to Mathematical Finance: Discrete Time Models. Blackwell
Publishing, 1997.

3. S. E. Shreve: Stochastic Calculus for Finance. Volume 1: The Binomial Asset Pricing
Model. Springer, 2004.

4. J. van der Hoek and R. J. Elliott: Binomial Models in Finance. Springer, 2006.

5. R. U. Seydel: Tools for Computational Finance. 3rd ed. Springer, 2006.



Websites. It is important that you check both the Senior Mathematics website and the
MATH3075/3975 website regularly: http://www.maths.usyd.edu.au/u/UG/SM/ and
http://www.maths.usyd.edu.au/u/UG/SM/MATH3075. Both sites may be accessed through
the Learning Management System (Blackboard): https://elearning.sydney.edu.au.

Tutorials. Tutorials (one per week) start in Week 2. You should attend the tutorial
given on your personal timetable. Attendance at tutorials will be recorded.

Tutorial and exercise sheets. The exercise sheets for a given week will be available
on the webpage. Solutions to tutorial exercises for week n will usually be posted on the
web by the afternoon of the Friday of week n.

Assignments. Extensions for assignments are only possible for students registered with
Disability Services or applying for special consideration or special arrangements.

Special consideration and special arrangements. Special consideration may be
granted to students where well-attested illness, injury, or misadventure occurs to them
(or someone they have carer’s responsibility for) during the semester or the exam period.
Special arrangements may be granted for essential community commitments. Applica-
tions must be made using the University’s formal application process. The assessment
category for the assignments is “Submitted Work”. For further information, see:
http://sydney.edu.au/science/cstudent/ug/forms.shtml#special_consideration.

Examination. There is one examination of 2 hours duration. Further information about
the exam will be made available at a later date on the website.

Final marks. Final marks are returned within one of the following bands:

• High Distinction (HD), 85–100: representing complete or close to complete
mastery of the material;

• Distinction (D), 75–84: representing excellence, but substantially less than com-
plete mastery;

• Credit (CR), 65–74: representing a creditable performance that goes beyond
routine knowledge and understanding, but less than excellence;

• Pass (P), 50–64: representing at least routine knowledge and understanding over
a spectrum of topics and important ideas and concepts in the course.

Help. For administrative matters, go to the Student Services Office, Carslaw 520. For
help with mathematics, see your lecturer or your tutor. Lecturer will be available during
his indicated consultation hours, but may be available at other times as well. You may
also email questions about the subject to either the lecturer or the tutor. Ensure that
any emails that you send to them contain your name and SID, because anonymous emails
will be ignored. Before you contact us with any enquiry, please check the FAQ page
http://www.maths.usyd.edu.au/u/UG/SM/FAQ.html.


