
APPLIED GAME THEORY Jozsef Zoltan Malik 

An Introductory Course to Game Theory 

Part I: Methodology 

APPLIED GAME THEORY 

Jozsef Zoltan Malik 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

BUDAPEST METROPOLITAN UNIVERSITY 

 

Budapest, 2022 



INTRODUCTION TO STRATEGIC THINKING 

 

Jozsef Zoltan Malik APPLIED GAME THEORY 



Game Theory and Social Life (#1) 

Jozsef Zoltan Malik APPLIED GAME THEORY 



Illustrative example 
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Fare-dodging: 

 Cooperation: To buy the ticket 

 Defection: To be a free-rider  

 Individual interest (D)  Common interest (C) 

 For a long-run, individual interest is the same as 

common interest. 

 

Preference Profile: DC   CC   DD   CD 

                              2      1    -1     -2 

   Fare dodger 

Fair Passengers 

Corruptness 

         & 

     CRACK 

Exploited 

passenger(s) 

      Social Interest:           DD     CC 
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I. RATIONAL CHOICE PARADIGM 
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I.1. Theory of Actions and Game Theory 
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I.2. Theory of Actions and Game Theory 
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I.3. Theory of Actions and Game Theory (#3)   
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  Invisable Hand Game: 

 I.4. The Types of Games in Metaphors 

APPLIED GAME THEORY 



Jozsef Zoltan Malik 

Rationality: 

 - Human behaviour is not 

random;  

- Human  actions usually 

do  not happen unpre-

dictable, or self-destruc-

tive manner; 

We can make the 

”instrumentalization of 

actions” 

Actions  are  embedded  

in  strategic interactions 

Rationality is always 

bounded 

  Individual  rationality 

can be extended  to  

collective  rationality.   

I.5. Rational Choice Theory as Research Program 

 The Tradition and the point of Rational Choice Theory 

The study always begin with individual actions. We 

have two types of collective actions to consider: 

Weberian Tradition #1 – Contingent actions (e.g. 

incidents): any social phenomenon is conceived as 

a cumulative effect of individual actions with 

different personal motives.  

Weberian Tradition #2 – Regular (or repeated) 

actions: To conceive regular actions, we should 

explore and interpret 1) the individual behaviours 

that is ”adequate with respect to sense”; and 2) 

social mechanisms by which social actions are 

realised in social practice.  

Weberian Tradition #1  Weberian Tradition #2  

APPLIED GAME THEORY 



Jozsef Zoltan Malik 

 
 

A generic can of beer (”Garage Project”): all beer is beer, but 

not all beers are the same. Right? 

 

”Instrumentalization of actions”: self-interest is a generic  

concept. And it is as the same as a generic can of beer. 

That is to say, all behaviour is self-interested, but not all 

self-interested behaviour (among individual actors) is the 

same. 

 Specific self-interests can and usually are quite distinct, 

and these distinctions are often very important. 

 Examples: 

The interest of a 

politician is to win 

or hold on to 

political office. 

A business person wants to stay 

in business and maximize profit 

A student wants good  

grades (though not 

always)  

I.6. What is Instrumentalization of Actions? 

Rationality as self-interest: 
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I.7. Rational Choice 
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  Strategic  interaction emphasizes that many 

decisions are complicated by the existence of 

other actors. 

 The scale illustrates the “weighing of costs 

and benefits”; 

 Poker represents the dynamics of strategic 

interaction. 

 

 

Hollywood Movie:  
The Beautiful Mind. The Bar Scene. 

Defection: all guys go for the blonde 
 
Cooperation: no one goes for the 
blonde, instead the four boys pair 
up with the other girls 
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Self-interest 
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I.9. What is Rational Choice Theory? (#2) 
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I.10. Rationality (#1)      
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 The Sketch of the Idea:   The Main Exponents: Herbert Simon, 

Daniel Kahneman, Thomas Schelling, Jon Elster 

 Rationality is an assumption that self-

interest is the basis for most of what we do, 

which can be stimulated by some factors. 

 However, since the world is complex, and in 

strategic interactions there are a lot of 

”unknowns”, less than optimal decisions 

are part and parcel of making rational 

choices. That what we call as bounded 

rationality.  

 Case Study #1: 
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 Case Study #3:  

Foucault 
- The whole business of rationality 

is dubious 

- Rationality is just one of our 

cultural patterns 

- Postmodern perspective: 

Bounded rationality solely rested 

on procedural rationality 

McNamara 
- Human faculty is in fact bounded 

- The origin of bounds is more than 

social enviroment 

- Post-positivist perspective: 

Bounded rationality is based on the 

complexity of choice 

 Case Study #2: 
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I.12. Theory of Actions: Weber’s Interpretive Sociology 
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There are three keystones 

in exploring social actions:  

1. Intention: individual 

action is “adequate with 

respect to sense”.   

2.  Social Mechanisms:  to  

roadmap  relevant circum-

stances  fitted  in  the  

given “social context”.  

3.  Such kind of actions 

are oriented to others. 

So, all in all, if a conduct is to qualify as a comprehensible social action 

in a social context it must be given rational action-schemes by which 

the actor is “adequate with respect to sense” in a given “social context”. 

INTENTION MECHANISMS 

Causally adequate interpretation of a sequence of events  
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Selective Incentives:  

1. One mechanism to make people participate in collective action. 

 They are ”selective” because  they are individually and not jointly 

supplied. 

2. Selective incentives can be: 1) moral or material; 2) positive or negative. 

 Example:  

 Material, positive selective incentives: 

 gifts, perks for members  such as 

insurance, clubhouses, and discounts 

in shops, hotel or car rental. 

 Negative ones can consist of fees, 

fines, or taxes. 

 Moral incentives: prestige, awards, 

access to social netwoks. 

Definition: Selective incentives are private goods provided conditionally to the 

participants in collective action. 

Public goods: Goods that are inclusive, i.e., jointly consumed; collectively 

desirable, and are jointly supplied to their potential users. Must share in 

potential utilities and damages.  

 Example: sea, roads, protection and security, etc. 
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I.15. Mechanisms in GT (#2) 
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I.16. Warning! 
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I.17. Types of Players: Nature and Omnipotent Player 
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Under the Condition of 

DETERMINISM 

Under the Condition of 

FREE WILL 

NATURE: 

Both DETERMINISER AND RANDOMISER  
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I.18. Types of Players: Strategic Players 
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I.19. Collective Representation of Society   
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I.20. Collective Representation of Society   
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Primary, secondary mind, and common knowledge: 

 Primary: what I thinks/know about fact: 

 Secondary: what I thinks/know about what the other(s) 

knows/thinks about fact: 

Common knowledge: Primary mind plus secondary mind 

plus third mind, and so forth.  MODERN INTERPRETATION   
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I.21. Illustration of Common Knowledge 
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II. GAMES AND DECISIONS 
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II.1. On Games (#1) 
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II.2. On Games (#2) 
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In Matrix Notation:  
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II.3. Collective Action Function  
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Mancur Olson: The Logic of Collective Actions 

Mancur Olson 

The individual logic of deciding whether to participate can 

be represented by this collective action function:  

EU = u*p – c   

where  

- EU is the expected utility (reward for an individual for 

participating in collective action); 

- u is the benefit (utility) from accessing the public good; 

- p: the probability of the effectiveness of individual action 

if the individual is ready to participate; 

- c: the cost of participation. 
Remark: For private goods we can use the same function subject to p=1, since for private goods the 

individual action (”paying the price”) always makes a difference to obtain the good.  

The Failure of collective actions:  

 Free Rider: Someone who is able to use the public goods without 

contributing to its provision. 

 If the majority of a community opt for being free rider, they will abstain from 

participation, and thus collective action will end with no success.  

 This conclusion is true even if the individual longs for the successful result 

of the collective action. 
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II.4. Bayes’s Rule (#1) 
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II.5. Bayes’s Rule (#2) 
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II.6. ”Matching Pennies” game as Zero-sum game (#1) 
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II.7. ”Matching Pennies” game as Zero-sum game (#2) 
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II.9. The Interpretation of Equilibrium 

 Informal Definition: The equilibrium of the game is what the player has to 

follow if he does not want to come off badly. 

 

 Equilibrium as Saddle Point: 
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II.10. Interlude: Correlated Equilibrium  
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II.11. Classification of Games 

 Number of players: how many players are there in the game? 

”In many-player situations it arises that all the player’s lot depends on the actions of  their 

partners”, and in this case the question is ”how they have to play to get the best result they 

can […] hardly can imagine a situation in ordinary life where this problem is not relevant.” 

 (John Von Neumann, 1926)  

 One-shot or repeated games: how many times do we play a game? 

Advise:  If you plan to pursue an aggressive strategy, ask yourself whether you are in a one-

shot or a repeated game. And if it is a repeated game, think again. 

 Zero-sum game or a non-constant-sum game: 

 Zero-sum game: what is my gain, it is the loss of the others. That is to say, - utility is 

strongly limited; - actors focus on the obtaining position in the situation; - the other actors 

are opponents; - allowance failing; 

 Non-constant-sum game:  there is a chance for all the players to gain (positive-sum 

game). That is to say, - actors consider mutual interests and they often makes agreement;  

- they are opponents or often partners with multi-interest; 

 Sequential or simultaneous move game 

 

 

 

 

 

 

 Cooperative or non-cooperative game: Game is cooperative if there is an interaction between 

the players; it is non-cooperative if the communication is forbidden between them.  

 Others   
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II.12. Information Set 

Any extensive-form game (defined by game tree) 

can be assigned to a strategic-form game (defined 

by payoff matrix), but a strategic-form game can be 

assigned to several extensive-form games  

Information Set: Every node x has an 

information set Γ(x) that partitions the nodes 

of the game. If x’ ≠ x and if x’ ∈ Γ(x), then the 

player who moves at x does not know whether 

he is at nodes x or x’ . 

Player 2 knows Player 1 has made move x0  but un-

certain about whether it was d or u. That’s why he 

does not know he is at nodes x1 or x2.  
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II.13. Typology by Information in Games 

 All games can be classified as complete or incomplete 

information games. 

 

 Complete information games – the player whose 

turn it is to move knows at least as much as those who 

moved before him/her. 

Complete information games include: 

 Perfect information games – players know the full 

history of the game, all moves made by all 

players/outcomes/payoffs, etc. 

 The payoffs are common knowledge in the game. 

An extensive form game without any information set.  

 Imperfect information games – games involving 

simultaneous moves where players know all possible 

outcomes/payoffs, but not the actions chosen by other 

players. 

 Incomplete information games: At some node in 

the game the player whose turn it is to make a choice 

knows less than a player who has already moved. 

(player may or may not know some information about 

the other players, e.g., their ”type”, their 

strategies/preferences or payoffs. 
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III.1. Overview  
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Solution Methods 

in pure strategies in mixed strategies 

Sequential Simoultaneous 

Moves Games  

Zero-sum Non-constant-sum 

Games  

  Backward 
Induction 

 

 Solution in 

its normal 

form 

 Minimax  

Method 

 

 Dominated 
(cell-by-cell) 

Method 

  Alebraic 
Method 

 

 BRF Method 

  Bimatrix 
Games: 

 

 Algebraic& 

BRF Methods 

in mixed 
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III.2. Solving a game in pure strategies 
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III.3. Solving a game in pure strategies 
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III.4. Backward Induction 
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III.5. Backward Induction 
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III.6. Equilibrium in Simultaneous Move Games 
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III.7. The Method of Dominant Strategies 
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III.8. The MINIMAX Method 
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III.9. The MINIMAX Method in Game Tree 
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III.10. Games with No Equilibrium and Multiple Equilibria 
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III.11. To Solve Sequential Move Game in Normal Form 
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III.12. To Solve Sequential Move Game in Normal Form 
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III.13. Subgame Perfect Equilibrium (SPE) 
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III.14. SPE in Practice: an example 
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III.15. The Main Theorems of Game Theory 
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III.16. The Best Response Function (BRF) 
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III.17. The Algebraic Method 
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III.18. To Solve Bimatrix Games 
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III.19. To Solve Bimatrix Games: an example 
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