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Cel przedmiotu
The aim of this course is to give a general understanding of the basic principles of stochastic processes.

These probability concepts will be illustrated with examples from biology and finance.

Wymagania wstepne

Mathematical analysis 1 and 2 courses, a Linear algebra course and a Probability course.

Zakres tematyczny

Lecture

1. Brief review of probability theory: probability and events, definition of random variables and distributions, moments, convergence of random sequences.

2. Introduction to stochastic processes: definition of a stochastic process, trajectories of a process, several definitions of regularity for a process, an introductory
example - a simple birth process.

3. Discrete time Markov chains: definitions and notation, classification of states, first passage time, basic theorems for Markov chains, Markovian property and transition
probabilities, stationary probability distribution.

4. Biological applications of discrete time Markov chains: gambler's ruin problem, general birth and death process, SIS epidemic model.

5. Poisson process: definition and basic properties of a Poisson process, construction of a Poisson process.

6. Continuous time Markov chains: definition and basic properties, continuous time birth and death chains.

7. General properties of stochastic processes: the existence of a process with given distributions, stochastic equivalence and separability of stochastic processes.

8. Wiener process: normal distribution, an idea of construction of a Wiener process, the Markov property, a "universal” filtration, properties of sample paths.

9. Finance applications: option pricing and arbitrage theorem.

Class

1. Brief review of probability theory: examples of random variables and distributions, calculating of moments, examples of convergent random sequences.

2. Introduction to stochastic processes: examples of stochastic processes, trajectories of a process, several definitions of regularity for a process, an introductory
example - a simple hirth process.

3. Discrete time Markov chains: discussion of first passage time, illustration of basic theorems for Markov chains, Markovian property and transition probabilities,
stationary probability distribution.

4. Biological applications of discrete time Markov chains: general birth and death process, SIS epidemic model for some diseases.

5. Poisson process: basic properties of a Poisson process.

6. Continuous time Markov chains: basic properties, discussion of continuous time birth and death chains.

7. General properties of stochastic processes: the existence of processes with given distributions, stochastic equivalence and separability of stochastic processes.

8. Wiener process: normal distribution, the Markov property, properties of sample paths.

9. Finance applications: discussion of examples.
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Metody ksztatcenia
Traditional lecture - the teacher conducts a lecture.

Class - students solve exercises and discuss problems.

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie

Opis efektu Symbole efektow  Metody weryfikacji Forma zajeé
Student understands the definitions of stochastic processes and their ¢ dyskusja ® Wyktad
applications. ® test * Cwiczenia

® test koricowy

Student knows basic theorems on stochastic processes. dyskusja ® Wyktad

test

Cwiczenia

test kofcowy

Student knows the construction of Wiener process. ¢ dyskusja ® Wyktad
® test
test koricowy

Cwiczenia

Student knows and understands basic properties of Wiener process. dyskusja ® Wyktad

Cwiczenia

test

test kofcowy

Student knows and understands basic theorems on Markov chains and ® dyskusja ® Wyktad
some their applications. ® test
test koricowy

Cwiczenia

Student is able to construct some models basing on stochastic processes. dyskusja ® Wyktad
projekt Cwiczenia

test koncowy

Student is able to find proper literature on stochastic processes and their ¢ dyskusja Cwiczenia

applications.

przygotowanie projektu

Warunki zaliczenia
Class

The final grade for the class is issued on the basis of the points obtained by student from two written tests and for active participation in classes.
Lecture

The condition for taking the exam is a positive grade from the class. The exam verifies the learning outcomes in terms of knowledge and skills. The exam will be conducted in
written form.

The condition for passing the course is a positive exam grade.
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