DOCTORAL (PHD) STUDIES

COURSE DESCRIPTION
Course title Field of science Faculty Institute
Statistical Data Analysis Mathematics Faculty of Institute of Applied
(N 001) Mathematics and Mathematics
Informatics
Study method Number of credits | Study method Number of credits
Lectures 0 Consultations 1
Individual work 4 Seminars 0

Course summary

Statistical data analysis is widely used in scientific research, government of state and business. The course covers
various statistical ideas and approaches including statistical learning. The students learn main statistical principles,
approaches, problems and methods of statistical inference,

Although the course is designed for students in mathematics, its adapted version suits students of other specialities
as well.

Topics:

. Data types, scales and structures.

. Sampling methods. Sampling from finite population. Monte Carlo method and computer simulations. Bootstrap.
. Exploratory data analysis and visualization. Smoothing and averaging.

. Classical multivariate statistics: linear models, classification, principal component and factor analysis.

. Statistical learning. Supervised and unsupervised learning.

. Principles of Bayesian statistics. Prior selection. Bayesian updating. Markov chain Monte Carlo.

. Statistical and data analysis sofware.

8. Statistical model. Exponential family of distributions. Generalized linear mixed model. Categorical data and
loglinear analysis. Latent variable and multilevel modelling.

9. Graphical models. Structural equation modelling. Causal inference.

10. Bayesian risk and statistical decision theory.

11. Nonparametric and adaptive methods. The bias-variance trade-off. Kernel methods, series expansions, regulia-
rization and splines. Reproducing kernel Hilbert space.

12. Model selection problem. Information criteria, cross-validation and bootstrap.

13. Robust statistics. Influence function.

14. Dimensionality reduction and projection pursuit.
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