DOCTORAL (PHD) STUDIES

COURSE DESCRIPTION

Course title Field of science Faculty Institute
Probability Theory and Mathematics Faculty of Institute of
Mathematical Statistics (N 001) Mathematics and Mathematics,

Informatics Institute of Applied

Mathematics

Study method Number of credits | Study method Number of credits
Lectures 2 Consultations 1
Individual work 7 Seminars 0

Course summary

1. Probability space.

Concept of probability space. Finite and discrete probability spaces. Construction of probability spaces on sets
of real numbers, n-dimentional vectors, real valued sequences and functions.

II. Properties of probabilities.

The main probability properties. Conditional probabilities and their properties. Independent events.

ITII. Random variables.

Random variables. The main types of random variables. Tranformations of random variables. Borel functions.
Random vectors. Distribution functions.

IV. Expectation.

Expectation of random variable. Calculation of expectation. Properties of expectation. Moments of higher order
and their properties.

V. Conditional expectation.

Conditional expectation with respect to a sigma algebra. Properties of conditional expectation. Calculation of
conditional expectation.

VI. Characteristic functions.

Characteristic functions and their properties. Metod of characteristic functions to consider weak convergence.
Laws of large numbers. Central limit theorem. Certriné ribiné teorema. Infinitelly divisible distributions. Stable
distributions.

VII. Special probabilistic models.

Random wal and their main characteristics. Martingales and their properties. Method of martingales. Markov
chain and their main characteristics. Stacionary distributions of Markov chains.

VIII. Statistical models and their estimation.

Parametric models and methods of estimation. Estimators of parameters and their properties.

IX. Testing parametric hypotheses.

Statistic, null and alternative hypothesis, rejection area, significance level, p-values, test power. Uniformly most
powerful tests.

X. Nonparametric statistics.

Chi-squared test and modifications. Examples or rank tests.

The number of contact hours: 64 academic hours.
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