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In this lecture series, we will discuss several aspects of modeling and numerics of financial
contracts. Parts of the lecture are based on our recent textbook “Mathematical Modeling and
Computation in Finance”. We will focus on stochastic volatility type models to explain the
different aspects.

Next to calibration, on the basis of the Fourier-cosine expansion method (“the COS method”),
we will give details of Monte Carlo pricing methods of non-European option contracts. Also the
pricing of Credit Valuation Adjustment, in the context of modern risk management, is discussed.
The use of machine-learning techniques, particularly artificial neural networks, for pricing and
calibration is also explained in quite some detail.

Outline:

Lecture 1-2, Day 1: Asset price models, option pricing and the characteristic function

Lecture 3-4, Day 2: The COS method for pricing European, American and some exotic options
Lecture 5-6, Day 3: Monte Carlo methods, with a focus on the stochastic volatility model
Lecture 7-8, Day 4: Monte Carlo, machine-learning , early-exercises options, CVA, XVA

Lecture 9-10, Day 5: Neural networks for option pricing and asset model calibration
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