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Spring 2006: Stochastic Modeling: Math 60860

This course is a sequel to Math 60850 (Applied Probability). It gives an in-
troduction to stochastic modeling and stochastic differential equations, with
application to models from biology and finance.

1. Martingales, including stopping times and optimal stopping.

2. Various stochastic processes, including Gaussian processes, Brownian mo-
tion, queues, and applications.

3. Brownian motion and related Processes, e.g., the Ornstein-Uhlenbeck Process

4. Stochastic integration (including Ito’s formula and derivation of the Black-
Scholes differential equation).

5. Stochastic versus deterministic models

6. Diffusion processes and random walks

7. Poisson processes with applications

8. Elements of stochastic dynamical systems

9. Numerical methods for stochastic processes

Some good books on the material in this course are listed below.
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