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ASSET PRICING II

This course discusses continuous-time asset pricing theory and continuous-time derivative
pricing models. Intuitively, we relate some asset returns to other asset returns (derivative
assets), appealing to the absence of arbitrage and risk-neutral pricing arguments. To do so,
some knowledge of stochastic calculus is needed, so we introduce it. We then look at some
applications, specifically, interest rate and credit risk models. Finally, we conclude with an
introduction to stochastic optimization in continuous time.

Topics

1.

Introduction (0.5 week): Some basic and classical ideas in asset pricing. Pricing in the
binomial model. Pricing via replication and risk-neutral pricing in discrete time.

Stochastic calculus (2 weeks): Some probability theory. Relationship between risk-
neutral and objective probabilities. Brownian motion. Basic building block for stochastic
processes in continuous time. Calculus with processes that contain Brownian motion.

Continuous-time risk-neutral pricing and hedging (1.5 weeks): Risk-neutral prob-
abilities and pricing in continuous time. Pricing via replication in continuous time.
Practical application of dynamic hedging techniques.

Some generalizations of continuous-time risk-neutral pricing (1 week): Ito
processes. The multidimensional market model and the Fundamental Theorems of Asset
Pricing (FTAPs). Dividend-paying assets.

Some other common derivatives (1 week): American derivatives. Optimally chosen
expiration time. Forwards and futures. Pricing and hedging for these contracts. Change
of numeraire. Foreign exchange.

. Interest rates modeling (2 weeks): Some instruments. Types of interest rates. In-

stantaneous rates. The market model, short rate, and multi-factor models. The Heath-
Jarrow-Morton approach.

Credit risk modeling (1 week): Some instruments. Spread-based pricing. Hazard
rates and defaultable forward rates. Doubly-stochastic models.

Stochastic optimal control (1 week): Basic optimal control problem. Hamilton-
Jacobi-Bellman equations. Solving Hamilton-Jacobi-Bellman equations using finite dif-
ferences.
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Evaluation: 80% exam — 15% homework —5% presentations
Reading
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