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	Aims and objectives
	The aim of the course is to introduce students to the basic principles of data verification, statistical analysis techniques on the basis of real-world problems and statistical modeling; provide students with the opportunity to master computer resources, focused on statistical research; master capabilities (syntax, functions, procedures) such packages as  Statistica, Statistics/MatLab, R-Language.


	Outcomes
	On successful completion of the course, students are expected to be able to:
· carry out primary statistical analysis for any sample and define the descriptive statistics;
· discover properties of the parent population and substantiate using appropriate statistical test for given data; 
· choose adequate type of stochastic model to experimental data and prove correspondence;
· analyze the nature of different data: compare, discover  relationships, correlations;

· utilize special packages (MATLAB, Statistica, R-language) for performing statistical analysis;
· prepare report and presentation of individual work according to scheme of statistical analysis


	Content
	Introduction. Relations between probability theory and mathematical statistics. Types of mathematical models, the most frequently used in applied statistics, review. Discrete and continuous probabilistic space. Basic numerical characteristics of random variables and their sample analogies. Models of distributions laws widely used in statistical research. Special role of normal distribution. Central limit theorem. The empirical distribution construction. Analysis of the nature of sample and fitting of corresponding kind of theoretical distribution. Statistical parameters estimation. Likelihood and moments method.  Descriptive statistics. Statistical tests. General scheme and characteristics of quality of statistical tests. Statistical study of relationships, basic steps. Mathematical tools. Some typical practical problems. Basic types of relationships (pair, multiple) between quantitative variables. Analysis of power of relationships. Ordinal, nominal variables. Rank correlation. Dual scaling. Regressions function as a conditional mean and its interpretation in framework of normal model. Regression and optimization problem. Regression on principle component.  Principles of reducing dimension.  Application in Chemometry. Elements of discriminant analysis and classification.

	Methods of study and forms of learning
	Lectures 34 h., laboratory 17 h., laboratory works (the task of a given scheme) with report, individual work with report and presentation, brainstorm with forming a strategy for solving compicated problem in a team (a single problem for group in a limited time).

	Study materials
	Internet Resources:  http://www.statsoft.com/ 
http://www.mathworks.com/
1. E.L. Lehmann, J.P. Romano. Testing statistical hypothesis. Springer, 2008.

2. John K. Taylor; Cheryl Cihon. Statistical Techniques for Data Analysis, Second Edition Chapman & Hall/CRC, 2004.

3. Larry Wasserman. All of nonparametric statistics. - Springer (2006)



	Prerequisites
	Students are expected to have basic skills and knowledge in theory of probability, linear algebra, algorithmic thinking and programming. 

	Further information
	


