
Course Syllabus 

 

Title of the course Game Theory and Its Applications 

Title of the Academic 

Programme 
Bachelor in "Management" 38.03.02 

Type of the course Main course 

Prerequisites Game Theory 

ECTS workload 6 

Total indicative study 

hours 

Directed Study Self-directed study  Total 

66 162 228 

Course Overview Game theory is a framework for hypothetical social situations among 

competing players. In some respects, game theory is the science of 

strategy, or at least the optimal decision-making of independent and 

competing actors in a strategic setting. The key pioneers of game theory 

were mathematicians John von Neumann and John Nash, as well as 

economist Oskar Morgenstern. This course is aimed at students, 

researchers, and practitioners who wish to understand more about strategic 

interactions. You must be comfortable with mathematical thinking and 

rigorous arguments. Relatively little specific math is required; but you 

should be familiar with basic probability theory (for example, you should 

know what a conditional probability is), and some very light calculus 

would be helpful. 

Topics: 

1. Basic concepts of game theory. Classification and description of 

games 

2. Static noncooperative games 

3. Dynamic games with perfect and imperfect information 

4. Repeated games 

5. Cooperative games 

6. Matching, Social rules, Voting rules 

7. Bankruptcy problem, Auctions 

Intended Learning 

Outcomes (ILO) 

Acquirement of core competencies in the sphere of Game Theory. 

Acquirement of necessary theoretical base and practical skills in the sphere 

of Game Theory. 

Students' preparation for managerial, analytical, research and 

entrepreneurial roles in companies and organizations. 

Teaching and Learning 

Methods 

The course consists of lectures (38 hours) and seminars (40 hours). The 

seminars involve solving particular examples.  

Content and Structure of the Course 

№ Topic / Course Chapter Total Directed Study Self-directed 

Study 
Lectures Tutorials 

1 Basic concepts of game theory. 

Classification and description of games 

 

28 2 2 24 

2 Static noncooperative games 34 4 8 22 

3 Dynamic games with perfect and 

imperfect information 

34 6 6 22 



4 Repeated games 30 4 4 22 

5 Cooperative games  36 6 8 22 

6 Matching, Social rules, Voting rules 32 2 8 22 

7 Bankruptcy problem, Auctions 34 2 4 28 

Total study hours  228 26 40 162 

Indicative Assessment 

Methods and Strategy 
Homework: 

You will be provided with weekly optional homework assignments. 

Collaboration on homework assignments is allowed and in fact 

encouraged, but each student is expected to write up his/her own solution.  

Quizzes: 

There will be two closed book written quizzes.  

Written class work: 

There will be two tests (Written class work) – 80 min closed book 

written test. 

Exam: 

There will be exam –a comprehensive Final Exam – 80 min closed book 

written examination. 

Grading Policy: 

The graded activities include quizzes, the written class work and the 

Final Exam (2
nd

 Module) and In-class activities (Act).  

Total cumulated grade: 

𝑄𝑡𝑜𝑡𝑎𝑙 = 0.15 × 𝑇𝑒𝑠𝑡1 + 0.12 × 𝑄𝑢𝑖𝑧𝑧𝑒1 + 0.12 × 𝑄𝑢𝑖𝑧𝑧𝑒2 + 0.15
× 𝑇𝑒𝑠𝑡2 + 0.06 × 𝐴𝑐𝑡 + 0.4 × 𝑄𝑒𝑥𝑎𝑚 

 

Q_exam is a grade of the final exam of the course in the 2nd module, 

Q_cum is a total cumulated grade for the course. 

Readings / Indicative 

Learning Resources 

Mandatory 

1. Peters, H. Game Theory: a multi-leveled approach [Electronic 

Resource] / Hans Peters. - 2nd ed.   - Springer-Verlag Berlin 

Heidelberg, 2015.- 493 p.  - Authorized access: 

https://proxylibrary.hse.ru:2066/10.1007/978-3-662-46950-7.  -  

(Online Digital Library "Springer eBooks"). 
Optional 

1. Gura, Ein-Ya.  Insights into Game Theory: An Alternative 

Mathematical Experience [Electronic Resource] / Ein-Ya Gura  and 

Michael Maschler. - Cambridge University Press, 2008. - 252 p. - 

Authorized access: 

https://ebookcentral.proquest.com/lib/hselibrary-

ebooks/detail.action?docID=377897.  - (Online Digital Library 

"ProQuest Ebook Central"). 
2. Mazalov, V.  Mathematical Game Theory and Applications 

[Electronic Resource] / Vladimir Mazalov. - John Wiley & Sons, 

Incorporated, 2014. - 431 p. - Authorized access: 

https://ebookcentral.proquest.com/lib/hselibrary-

ebooks/detail.action?docID=1753610.  - (Online Digital Library 

"ProQuest Ebook Central"). 

Indicative Self- Study Type +/– Hours 

https://proxylibrary.hse.ru:2066/10.1007/978-3-662-46950-7
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=377897
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=377897
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1753610
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1753610


Strategies Reading for seminars / tutorials (lecture 

materials, mandatory and optional resources) 

 162 

Assignments for seminars / tutorials / labs   

E-learning / distance learning (MOOC / 

LMS) 

  

Fieldwork   

Project work   

Other (please specify)   

Preparation for the exam   

Academic Support for 

the Course 

Academic support for the course is provided via LMS, where students can 

find: guidelines and recommendations for doing the course; guidelines 

and recommendations for self-study; samples of assessment materials 

Facilities, Equipment and 

Software 

Not required 

Course Instructor Yaroslavna B. Pankratova – lecturer 

Yaroslavna B. Pankratova, Aleksandra L. Grinikh, David A. Kosyan 

  



Аnnex 1 

Course Content 

  

Module 1 

Topic 1. Basic concepts of game theory. Classification and description of games 

  

1 Definition of a game 

2 Types of games 

3 Solution of a game 

Topic 2. Static noncooperative games. 

4 Finite games in normal form. Pareto optimality. Strategy. Best Response. Nash 

Equilibrium in pure strategies 

5 Zero-sum games. Saddle point. Value of a game.  

6 Test 1 

7 Infinite extension of finite game. Nash Equilibrium in mixed strategies.  

Module 2 

Topic 3. Dynamic games with perfect and imperfect information. 

1 Finite game in extensive form. Subgame. Subgame perfect Nash equilibrium.  

2 Information sets. Games with imperfect information.  

Topic 4. Repeated games. 

3 Games repeated finitely.  

4 Games repeated infinitely. Discounting. The Folk Theorem 

5 Quiz1 

Topic 5. Cooperative games and bargaining models 

6 Cooperative game. Coalition. Coalition value function  

7 Symmetric players. Dummy players. Summation and splitting of games. Shapely value. 

Core 

8 Majority games. Veto players. Null players. Shapely-Shubik index 

9 Quiz2 

Topic 6. Matching, Social rules, Voting rules 

10 Matching. Stable matching system. Gale-Shapely algorithm 

11 Social rules. Condorset paradox. Imposibility Theorem.  

12 Voting rules.  

Topic 7. Bankruptcy problem, Auctions 

13 Auctions. Mechanism design.   

14 Bankruptcy problem.  

15 Test 2 

16 Exam final 



Annex 2 

Assessment Methods and Criteria 

Assessment Methods  

Types of Assessment Forms of 

Assessment 

Modules 

1 2 3 4 

Formative Assessment 

 

Test/Written Class 

Work 

* *   

Quizzes  **   

Individual 

Homework 
    

Summative Assessment Exam   *   

Assessment Criteria 

Grades Assessment Criteria 

«Excellent» (8-10) A critical analysis which demonstrates original thinking and shows strong 

evidence of preparatory research and broad background knowledge.  

«Good» (6-7) Shows strong evidence of preparatory research and broad background 

knowledge. Excellent oral expression.  

«Satisfactory» (4-5) Satisfactory overall, showing a fair knowledge of the topic, a reasonable 

standard of expression. Some hesitation in answering follow-up questions 

and/or gives incomplete or partly irrelevant answers. 

«Fail» (0-2) Limited evidence of relevant knowledge and an attempt to address the 

topic. Unable to offer relevant information or opinion in answer to follow-

up questions.  

Written Assignments (Quiz, Written Class Work, Written Exam (Midterm and Final 

Exam), etc.) 

Grades Assessment Criteria 

«Excellent» (8-10) Has a clear argument, which addresses the topic and responds 

effectively to all aspects of the task. Fully satisfies all the requirements 

of the task; rare minor errors occur;  

«Good» (6-7) Responds to most aspects of the topic with a clear, explicit argument. 

Covers the requirements of the task; may produce occasional errors. 

«Satisfactory» (4-5) Generally addresses the task; the format may be inappropriate in places; 



display little evidence of (depending on the assignment): independent 

thought and critical judgement include a partial superficial coverage of 

the key issues, lack critical analysis, may make frequent errors. 

«Fail» (0-2) Fails to demonstrate any appropriate knowledge. 

Recommendations for students about organization of self-study 

Self-study is organized in order to: 

 Systemize theoretical knowledge received at lectures;  

 Extending theoretical knowledge;  

 Learn how to use legal, regulatory, referential information and professional literature;  

 Development of cognitive and soft skills: creativity and self-sufficiency;  

 Enhancing critical thinking and personal development skills;  

 Development of research skills; 

 Obtaining skills of efficient independent professional activities.  

Self-study, which is not included into a course syllabus, but aimed at extending 

knowledge about the subject, is up to the student’s own initiative. A teacher recommends 

relevant resources for self-study, defines relevant methods for self-study and demonstrates 

students’ past experiences. Tasks for self-study and its content can vary depending on individual 

characteristics of a student. Self-study can be arranged individually or in groups both offline and 

online depending on the objectives, topics and difficulty degree. Assessment of self-study is 

made in the framework of teaching load for seminars or tests. 

Special conditions for organization of learning process for students with special needs  

The following types of comprehension of learning information (including e-learning and 

distance learning) can be offered to students with disabilities (by their written request) in 

accordance with their individual psychophysical characteristics: 

1) for persons with vision disorders: a printed text in enlarged font; an electronic document; 

audios (transferring of learning materials into the audio); an individual advising with an 

assistance of a sign language interpreter; individual assignments and advising. 

2) for persons with hearing disorders: a printed text; an electronic document; video 

materials with subtitles; an individual advising with an assistance of a sign language 

interpreter; individual assignments and advising. 

3) for persons with muscle-skeleton disorders: a printed text; an electronic document; 

audios; individual assignments and advising. 



Annex 3 

Sample written exam/quiz 

1. (3 points) Remember two situations from your life, one of which can be represented as a 

static game, and another – as a situation, where you have to make a decision, but it cannot be 

considered as strategical behavior. At least one person, making his/her own decision, except 

of you must be involved in each situation. 

(1 point) The both situations must be clearly described with contest. 

(1 point) You have to motivate the difference between these situations (why one of them 

a game, but the second is not). 

(1 point) The game must be presented in the normal form (index the players, their set of 

strategies and a rule of pay-off calculating). The set of strategies and pay-offs must follow 

from the contest. 

2.  (3 points)  

Let a, b, с be the strategies of the first player and 𝑦,𝑤, 𝑧 be the strategies of the second player. 

Find all Nash equilibria in pure strategies and the Pareto optimum.  

[

(4, 9) (7, 8) (5, 7)
(3,4) (17, 3) (6, 5)
(9,7) (20, 0) (0, 15)

] 

3. (4 points)  

Consider the zero-sum game of two players in matrix form. Reduce the game by dominance. 

Find a saddle point and an equilibrium in this game using mixed strategies approach.  

 

 

  

6 5 4 

4 7 3 

3 6 5 

2 5 4 



Annex 4 

Аннотация на русском языке 

Теория игр и приложения 

Теория игр является основой для гипотетических социальных ситуаций между 

конкурирующими игроками. В некоторых отношениях теория игр - это наука о стратегии 

или, по крайней мере, об оптимальном принятии решений независимыми и 

конкурирующими игроками в стратегической обстановке.  

Целями освоения дисциплины "Теория игр" являются ознакомление студентов-

менеджеров с основными концепциями теории некооперативных игр, с сосредоточением 

внимания на аппарате равновесий по Нэшу, формирование навыков теоретического 

анализа путем решения задач и анализа реальных или стилизованных ситуаций.  

В результате изучения дисциплины студенты изучат основной модельный аппарат и 

математический инструментарий теории игр для приложения в задачах управления, 

бизнеса и социального взаимодействия.  

Пререквизитами к курсу являются математика, теория вероятностей и 

математическая статистика, экономическая теория. 

Курс носит прикладной характер. На занятиях студенты знакомятся с примерами 

применения аппарата теории игр в реальных задачах в области менеджмента и бизнеса.  

Темы: 

1. Основные понятия теории игр. Классификация и описание игр. 

2. Статические некооперативные игры. 

3. Динамичные игры с совершенной и несовершенной информацией. 

4. Повторяющиеся игры. 

5. Кооперативные игры и модели переговоров. 

6. Соответствие, социальные правила, правила голосования. 

7. Теория аукционов. 


