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Course Goals

This course introduces students to some topics in advanced probability theory such as
martingales, continuous time random processes, Ito stochastic integral and derivative.

Upon succsseful completion of the course students will be able to understand:

Learning - probability theory on a deeper level,
Outcomes - the most important types of random processes and how to apply them,

- concepts of Ito stochastic integral and derivative.

COURSE CONTENT

Conditional probability and conditional expectation. Properties of conditional expectation, conditional
probability distribution.

Martingales, submartingales, supermartingales and their properties.

Stopping time. Doob’s inequality and convergence theorems for martingales.

The notion of random process. Continuous random processes and Kolmogorov’s theorem.
Gaussian processes.

Existence and properties of the Wiener process.

Poisson process and applications.

Random orthogonal measures and integral with respect to random orthogonal measure.

Ito stochastic integral and classes of Ito integrable functions.

Second-order stationary processes and infinitely divisible processes.

Levy process. Ornstein-Uhlenbeck process.

Stochastic differential and Ito’s formula.
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STUDENT WORKLOAD (hours in a semester)

Lectures 45 | Bxercises | 30 Individual work | 90 [Total 165
GRADING REMARKS
. Maximum Minimum
Criterion . .
points points
Midterm exams 50 25
Final exam 50 30
Total 100 55




