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Short Reminder

Stochastic  Processes

Discrete State Space,
Discrete Time:
Markov Chain

Discrete State Space,
Continuous Time:
Markov Process

Continuous State Space,
Discrete Time:
Markov Process

Continuous State Space,
Continuous Time:
Partial Differential Equation

Last Tim
e



Gaussian and Wiener Processes

White Noise:

Wiener Process (also called Brownian
Motion):

http://upload.wikimedia.org/wikipedia/en/8/89/Boxplot_vs_PDF.png


Wiener Processes: Properties I

From: wikipedia.org

Wiener Process

http://upload.wikimedia.org/wikipedia/commons/f/f8/Wiener_process_3d.png


Wiener Processes: Properties II



Filtered Probability Space

Filtration:

Filtered Probability Space:



Martingale

Martingale



Stochastic Integrals

What kind of Integral???

Idea: define via partial sum

H and X are functions of unbounded variation, non-smooth almost everyvwhere

Riemann-Stiltjes Integral does not exist!

Martingale!

Not Martingale!

Convergence in Probability:



Ito Integral: Properties

Ito Isometry:

Linearity (obvious)…

Integration by parts:

Expectation value of Ito integral is zero

Limit of                                                      for                 can be defined as



Two equivalent representations

and

Stochastic Differential Equation (SDE):

Partial  Differential Equation (PDE):
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