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Subject objectives

Preparation of students to apply methods of mathematical statistics for data analysis and to support decision-
making processes, based on knowledge of random variable distributions, estimation, and hypothesis testing
in the context of economic data analysis and business decision-making.

Learning outcomes

Course outcome

Subject outcome

Method of verification

[K6_WO05] possesses advanced
knowledge in integrating data from
various sources and in methods
that enable a comprehensive
analysis of economic problems.

knows and understands the
methods of mathematical statistics
in the context of analyzing
economic data obtained from
various sources.

[SW1] Assessment of factual
knowledge

[K6_U07] uses advanced
information technologies to
enhance data analysis and
decision-making processes.

is able to use statistical software
to process and analyze data,
applying statistical methods to
support decision-making.

[SU1] Assessment of task
fulfilment

[K6_KO03] is prepared to critically
assess the knowledge they
possess, which is necessary for
solving cognitive and practical
problems, and to supplement any
gaps with opinions from external
experts.

is ready to critically evaluate their
knowledge of mathematical
statistics when solving cognitive
and practical problems,
particularly by identifying the
limitations of applied statistical
models and methods

[SK5] Assessment of ability to
solve problems that arise in
practice
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Subject contents

Course content — lecture

Population and sample.

Basic rules of probability. Bayes' theorem.

Random variables, expected value, variance.

Distributions of discrete and continuous random variables.
Sample distributions. Point and interval estimation.

Testing statistical hypotheses. Significance level and test power.
Statistical tests and confidence intervals for one mean/proportion.
Statistical tests for two means/proportions.

. Chi-square test.

10. Analysis of variance.

11. Tests of normality of distribution.

12. Non-parametric tests.

13. Tests in linear regression models

©CONoOOrWN =

Course content — laboratory

1. Population and sample.

2. Basic rules of probability. Bayes' theorem.

3. Random variables, expected value, variance.

4. Distributions of discrete and continuous random variables.

5. Sample distributions. Point and interval estimation.

6. Testing statistical hypotheses. Significance level and test power.
7. Statistical tests and confidence intervals for one mean/proportion.
8. Statistical tests for two means/proportions.

9. Chi-square test.

10. Analysis of variance.

11. Tests of normality of distribution.

12. Non-parametric tests.

13. Tests in linear regression models

Prerequisites
and co-requisites

probability theory, descriptive statistics

Assessment methods Subject passing criteria Passing threshold Percentage of the final grade
and criteria Calculation and decision-making |60.0% 25.0%

tasks (test 2).

Final Exam 60.0% 50.0%

Calculation and decision-making  [60.0% 25.0%

tasks (test 1).

Recommended reading Basic literature 1. Wickham, H., Grolemund, G. (2017). R for Data Science. Import,

Tidy, Transform, Visualize, and Model Data, O'Reilly.
2. Ramachandran, K., Tsokos, C. P. (2020). Mathematical Statistics
with Applications in R, Elsevier LTD.

Supplementary literature 1. Field, Z., Miles, J. (2022). Discovering Statistics Using R. SAGE
Publications Ltd.

eResources addresses

Example issues/
example questions/

tasks being completed

* Acalculus task in probability and central limit theorems.
e A calculus task in point and interval estimation.

*  Testing of parametric hypotheses.

»  Testing of non-parametric hypotheses.

»  Examination - theoretical issues.

Practical activites within Not applicable

the subject
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