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1. Course objective

Course objective is to introduce students to essential modern software applications, supporting
statistic methods applied for data analysis in economics, medicine, sociology and other areas.
Course aims at teaching students to solve statistical analysis problems using modern software and
developing operating skills for essential software modules.

2. Course position in Mater’s program

“Software applications in statistical and probability analysis” course introduces students to
modern software applications allowing to solve probability analysis tasks and perform statistical
data processing, provides knowledge and skills necessary to work with a variety of software
applications in the field, and naturally complements the “Applied statistical analysis” course.

3. Student’s competencies, obtained as a learning outcome

Together with other courses in basis part of Master’s program, the “Software applications in
statistical and probability analysis” course provides a framework to obtain the following
competencies (GC — general competences; PC — professional competences):

¢ Competence to use in-depth theoretical and practical knowledge in applied mathematics
and informatics (GC-3);

e Competence to acquire and apply new knowledge and skills individually using
information technologies, including knowledge and skills in a new area of expertise,
not related directly to the scope of activity, competence to extend scientific world
outlook (GC-4);

¢ Competence and commitment to active collaboration in scientific, production and social
areas of activity (GC-7);

e Competence to make free use of russian and foreign languages for business
communication, competence to active social mobility (GC-8);

e Competence to carry out scientific research and acquire new scientific and applied
results (PC-1);

¢ Competence to develop conceptual and theoretical models of scientific problems (PC-2);

¢ Competence to perform in-depth problems analysis, to set and validate scientific, design
and engineering problems (PC-3);

e Competence to project management, research planning, risk management, project team
leading (PC-5);

¢ Competence to participate in international projects in major specialty (PC-11)

Course learning outcomes for students are:
¢ Knowledge — essential statistical methods and applications supporting those methods
implementation;
e Skills — to be conversant in the variety of software applications, to determine the best
fitting application for particular problem, to solve a broad set of problems of applied
statistical analysis with a specific application.



4. Topics and abstracts

Topic 1. Current situation. Review of software applications on the market.

Review of software applications, allowing to solve applied statistical analysis problems.
General capabilities and differences for Excel, Mathcad, Statistica and R applications. General
review of other applications (Statgraphics, SPSS, etc.).

Topic 2. Working with Excel spreadsheets.
Primary data processing. Graphical analysis. Working with matrices. Working with
distributions. Correlation and regression analysis in Excel. Time-series analysis.

Topic 3. Statistical analysis in Mathcad.

Primary data processing. Core statistical functions. Correlation and regression analysis.
Special econometric methods. GLS. Econometric systems of equations. Modeling of stochastic
processes and parameter estimators.

Topic 4. Working with R.

Introduction to R application. Creating a file. Core functionality. Graphics basics. Data
visualization. Various distributions generation. Hypothesis testing, parameters estimators and
samples numeric characteristics estimators. Correlation and regression analysis in R. Variance
analysis. Time-series and predictors.

Topic 5. Core functionality of Statistica.

Creating a file. Primary data processing. Core statistical functions. Graphical analysis.
Correlation and regression analysis of numeric data. Rank correlation. Contingency tables. Variance
analysis. Time-series and predictors. Cluster analysis. Discriminant analysis.

Course total value is 2 credits (72/32 hours).
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5. Educational technologies:

Active forms of class activity are used over the course: seminars, discussions, case studies,
students’ research groups’ results. Master students will meet russian and foreign professors,
participate in russian and international conferences throughout the course. One of the essential
active learning methods for professional competences is an ongoing seminar with leading
researchers and teachers participation, which is a basis for individual masters’ curriculums
adjustment.

6. Students’ self-study educational framework:
Lab practice topics

1. Overall software review.

2.Excel. Primary data processing. Graphical analysis. Correlation and regression analysis.
Applying software to solve econometric equations systems.

3.Mathcad. Primary data processing. Core functionality for distributions processing (generation,
parameter estimators, etc.).

4.Mathcad. Correlation and regression analysis.

5.Mathcad. Special econometric methods. Econometric equations systems.

6.R. Introduction. Creating a file. Core functionality. Graphics.

7.R. Various distributions generation. Parameters estimators. Hypothesis testing.

8.R. Regression analysis.

9.R. Variance analysis.

10. Statistica. Creating file. Primary data processing. Essential statistical functions. Graphical
analysis.

11. Statistica. Regression and correlation analysis of numeric data.

12. Statistica. Non-parametric analysis. Grade correlation.

13. Statistica. Categorized data analysis. Contingency tables.

14. Statistica. Variance analysis.

15. Statistica. Time-series and predictors.

16. Statistica. Classification methods.

Sample self-study tasks

Task 1. Find sample numerical characteristics estimates and plot histogram and empiric
distribution using functions of learned applications. Estimate numerical characteristics and
distribution parameters. Test distribution type hypothesis.

Task 2. Perform regression analysis for two samples: test for dependence, determine dependence
type, formulate regression equation, and estimate coefficients. Test resulting model quality. Make a
prediction.

Task 3. Find sample correlation coefficients, defining dependence based on several samples.
Test hypothesis on significant difference from zero for all correlation coefficients. Select a valid
measure of correlation ratio depending on input data nature.

Task 4. Find a sample value of contingency coefficient and test lack of statistical dependence
hypothesis based on provided table of two categorized data.



Task 5. Select a trend model and estimate its coefficients for a given time-series. Make a
prediction.

Task 6. Solve simultaneous equations.

Task 7. Perform a classification for a given set of objects and different number of classes (i. e.
segment objects into homogenous groups based on a particular property).

Note. All the statistical data is provided to students by the teacher.
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Educational infrastructure and supplies:
Teachers and students have access to all the necessary infrastructure including computers with the

required software (Mathcad, Statistica, R), internet access, database access, book stock of TSU
Library (3.8 mil. books).
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