Basic information about the subject ( independent of the cycle)

	Module name
	Regression analysis

	Erasmus code
	

	ISCED code
	

	Language of instruction
	English

	Website
	

	Prerequisites
	Probability theory and mathematical statistics

	ECTS points hour equivalents
	Lectures - 7 hours

Laboratory classes - 15 hours

Total number of hours with an academic teacher  22
Total number of ECTS points for the module 5

	Educational outcomes verification methods
	Tests, project homeworks and oral exam.

	Description
	The module covers the knowledge in the area of mathematical statistics

	Reading list
	Reding list:

1. N.R. Draper, H. Smith "Applied regression analysis"
2. G. A. Ferguson, Y. Takane "Statistical analysis in Psychology and education"

3. S. M. Ross "Introduction to probability and statistics for engineers and scientists"

4. F. E. Harrell "Regression Modeling Strategies: With Applications to Linear Models, Logistic Regression, and Survival Analysis"

	Educational outcomes
	KNOWLEDGE

Student

1. has knowledge about issues of regression 

2. understands the regression model and methods of construction of estimators and statistical tests 

3. knows the most important theorems of mathematical statistics and probability

4. has in-depth knowledge of the mathematical statistics, in particular, the issue of regression

5. is familiar with advanced computational techniques, supporting the work of statistics and understand their limitations 

6. is able to note the possible applications of statistics, in particular regression model, in other fields of science 
SKILLS

Student

1. has the skills of selecting the model appropriate to the data and argumentation why this model is suitable
2. has the ability to express mathematical content in speech and in writing
3. has the ability to validate the reasoning in constructions of statistical tests

4. is able to construct the confidence intervals and statistical tests

5. sees formal structures associated with the basics of probability theory and understands the importance of their property

6. knows the basic probabilistic distributions (in particular normal distribution and the family of distributions derived from the normal distribution) and their properties
7. is able, using advanced level and contemporary mathematics, to present methods of statistics 

8. is able to contact with specialists in the field of statistics and statistical modeling 

10. knows how to perform a statistical analysis using regression models and how to use a computer package for statistical data analysis
ATTITUDES

Student
1. is aware of the level of their knowledge and skills in mathematical statistics, understands the need for continuous professional and personal advancement.

2. can accurately formulate questions on the level of his(her) own understanding the issues of regression
3. understands and appreciates the importance of intellectual honesty in its own and others activities; acts ethically 

4. understands the need for a popular presentation of  selected achievements of statistics to laymans
5. can independently search for information in the literature, also in foreign languages 

6. can formulate opinions on various regression models

	Practice
	None
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	A list of topics
	1. Descriptive methods of dependence analysis- correlation diagrams.

2. The existence of relationships between variables and independence - independence test.

3. The dependence measures – Pearson's and Spearman's correlation coefficients.

4. Regression as a functional relation - empirical regression curve.

5. The model of linear regression - least squares method.

6. Analysis of model parameters - confidence intervals for the regression coefficients and validation of hypotheses regarding the model.

7. The coefficient of determination of the model.

8. Nonlinear regression - linearization methods.

9. Polynomial regression.

10. The method of weighted least squares.

11. Logistic regression.

12. Multiple regression.

13. Stepwise regression - choosing the right model.

	Teaching methods
	Lecture and computer classes with the usage of programs such as MS EXCEL, STATISTICA and GRETL

	Assessment methods
	Tests, project homeworks and oral exam.


