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Outline

The past several decades have witnessed an explosion in the trading of financial derivatives. One of
the most common derivatives is an option, which gives the holder the right, but not the obligation,
to buy or sell the underlying security for a fixed price at a future date. Derivatives can be used by
financial institutions to hedge risk, and hence can be viewed as a form of financial insurance.

Determination of the fair market value of this insurance, and the hedging strategy used to reduce
the risk in selling this insurance, is a problem in option pricing. Modern financial institutions rely
on risk management software to optimally manage portfolios and set up dynamic hedging strategies.

Recently, we have seen the results of poor or non-existent hedging practices in financial insti-
tutions. This has resulted in many bank and insurance company failures. In fact, many academics
warned that the models used by banks were inadequate, and underestimated risk. Why did the
banks use such models?

Any model which underestimated risk allowed bank CEOs to boast of large (apparent) profits,
which then triggered rich bonuses to executives and traders. The CEOs and traders get to retire
rich while the shareholders and the taxpayers take the losses.

This course will cover such topics as: Monte Carlo methods, lattice methods, and numerical
PDE (Partial Differential Equation) techniques for pricing and hedging options.

Course Evaluation

The course grade will be based on three assignments, and a final examination. The assignments
will involve Matlab coding.

Prerequisite

It will be assumed that the student has completed an introductory course in numerical computation,
and is comfortable using Matlab. No knowledge of finance will be assumed. Everything you need
to know about finance will be covered in the lectures. A detailed set of course notes, describing
current research issues, can be purchased at the Media Doc outlet (either DC or EIT). Check out
my Web site for more information on computational finance.

Class Times

MWF 2:30-3:20, MC 4040. First class: Monday, January 4.
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