Basic information about the subject ( independent of the cycle)
	Module name
	Games and decision functions

	Erasmus code
	

	ISCED code
	

	Language of instruction
	English

	Website
	

	Prerequisites
	Probability theory and mathematical statistics

	ECTS points hour equivalents
	Lectures - 7 hours

Classes - 7 hours

Total number of hours with an academic teacher  14
Total number of ECTS points for the module 3

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

	Description
	The module covers the knowledge in the area of theory of games and general statistics

	Reading list
	Reding list:

1. P. D. Straffin "Games Theory"
2. J. Watson "Stratey. Introduction to games theory"

3. E. Lehmann, J. P. Romano "Testing statistical hypotheses"

4. G. Parmigiani, L. Inoque "Decision Theory Principles and Approaches"

	Educational outcomes
	KNOWLEDGE

Student

1. has in-depth knowledge of mathematical statistics and probability theory

2. understands well the role and importance of proper construction of estimators and statistical tests 

3. knows the most important theorems and hypotheses concerning the theory of estimation 

4. has knowledge of the general theory of statistical decisions

5. knows the most classical definitions and theorems and their proofs

6. knows the relationship between theory of statistical decisions and other fields of theoretical and applied mathematics
7. is able to perform modeling using game theory in the natural sciences 

8. is able to note the possible applications of games theory in other fields of science 
SKILLS

Student

1. has the skills necessary to construct estimators and statistical tests 
2. has the ability to express statistical content in speech and writing
3. has the ability to validate the reasoning in formal proofs 
4.is able to note the formal structures related to the fundamental branches of mathematics in problems related to statistics 

U.5 freely uses the tools of mathematical analysis such as differential and integral calculus and transforms

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. can formulate opinions on various regression models

	Practice
	None


Information about classes in the cycle
	Website
	

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

	Comments
	

	Reading list
	Reding list:
1. P. D. Straffin "Games Theory"
2. J. Watson "Stratey. Introduction to games theory"

3. E. Lehmann, J. P. Romano "Testing statistical hypotheses"

4. G. Parmigiani, L. Inoque "Decision Theory Principles and Approaches"

	Educational outcomes
	KNOWLEDGE

Student

1. has in-depth knowledge of mathematical statistics and probability theory

2. understands well the role and importance of proper construction of estimators and statistical tests 

3. knows the most important theorems and hypotheses concerning the theory of estimation 

4. has knowledge of the general theory of statistical decisions

5. knows the most classical definitions and theorems and their proofs

6. knows the relationship between theory of statistical decisions and other fields of theoretical and applied mathematics
7. is able to perform modeling using game theory in the natural sciences 

8. is able to note the possible applications of games theory in other fields of science 
SKILLS

Student

1. has the skills necessary to construct estimators and statistical tests 
2. has the ability to express statistical content in speech and writing
3. has the ability to validate the reasoning in formal proofs 
4.is able to note the formal structures related to the fundamental branches of mathematics in problems related to statistics 

U.5 freely uses the tools of mathematical analysis such as differential and integral calculus and transforms

 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. can formulate opinions on various regression models

	A list of topics
	1 Games Theory

1.1 Definition of the game. Matrix games.

1.2 Simple strategies, saddle points, minimax and maximin.

1.3 Dominated strategies, reduction of the game.

1.4 Mixed strategies.

1.5 Solving the games of dimension 2xm (nx2).

1.6 Methods of solving any dimension games.
2 The theory of statistical decisions.

2.1 Statistical space. Basic problems of statistics.

2.2 Statistic games. Loss and risk functions.

2.3 Statistical problems as statistic games.

2.4 Admissibility and unbiasedness of decision functions.

2.5 Randomized decision functions.

2.6 Ordering  decision functions: the Bayes principle  and minimax method.

2.7 Bayes estimators and Bayes tests.

	 Teaching methods
	Lecture and classes 

	Assessment methods
	Tests, project homeworks and oral exam.


