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Abstract. The issues of interdisciplinary integration of research methods of political processes are of particular interest 

from both theoretical and practical points of view. Application of methods of system analysis, decision theory, mathematical and 
simulation modeling to the study of political, socio-economic systems is a non-trivial task that allows you to identify patterns and 
trends in the development of systems with behavior, gain experience in forecasting and comparative analysis of research results. 

The article presents the results of the research, the subject of which is to determine the conditions for the applicability of 
the game-theoretic approach to the study of political processes. 

The article is devoted to the game-theoretic approach in the study of political processes. The authors define the possibili-
ties that open up the application of game theory to the analysis of complex systems with behavior. 

According to the authors, the relevance of the research topic is determined by the insufficient attention of the scientific 
community to the tools that representatives of exact Sciences are ready to provide to political scientists and sociologists. The current 
state of formal modeling in political science is at the stage of initial definition of the subject of research and formation of the con-
cept. 

Materials and methods, results and discussions. The authors analyze the possibilities that provide a game-theoretic ap-
proach to the researcher, and show various applications of games of different classes. 

The expediency of applying the methods of game-theoretic approach in political science research is due to the current state 
of political science, verification of research tools and results in difficult conditions of increasing volumes of information to be sys-
tematized and analyzed. 

Conclusion. The research reveals new opportunities for the development of a new direction in the system of political sci-
ence research, which is based on methods of system analysis and formal modeling technology based on a game-theoretic approach 
to the analysis of complex systems. 

The theoretical value of the idea of applying the methods of game theory to the study of political processes and phenomena 
is to expand the subject field of political science research. 

The practical value of the idea is to determine the conditions for the applicability of classical game theory in political sci-
ence, the integration of traditional methods of political research and formal modeling methods for the analysis of political processes, 
phenomena, and behavior of socio-political systems. 
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Introduction. Political science, possessing a historically established toolkit for research, which was tradition-

ally based on methods of qualitative assessment of the objects / phenomena under study, in the context of the modern 
information society and the growth of the amount of information required for analysis, faced the problem of complica t-
ing political processes and, as a result, with the need improve research methods. Analysis of the history of the issue 
allows us to assert that the date of the appearance of formal modeling in the subject field of political science research 
can be considered the 50s of the XX century [1]. Thus, the historical method, which traditionally was based on non-
formalized methods of studying social and political processes and phenomena, supplemented by the methods of mathe-
matical statistics and integral calculus, makes it possible to visually display the economic and political situation using 
numbers and graphs, to more correctly determine the causes and consequences, for example , social inequality, correla-
tions between the mechanisms of distribution of material wealth and social tension in society, etc. The interest in sys-
tems modeling in political science, the joint use of methods based on the analysis of behavioral principles and standard 
methods of analysis of random and non-random processes opens up new theoretical and applied aspects of formal mod-
eling as applied to political science. 

The game-theoretic approach to political science is an example of the integration of rational and irrational 
methods of complex systems. The game, as a mathematical model of a real conflict situation, allows each participant 
(player) to make a reasonable choice of behavior strategy, takes place in certain conditions, has a multi-aspect character: 
one should distinguish between descriptive, constructive and normative aspects. The behavior of the players in the game 
is governed by some rules established for this game, which determine the strategies of the players, stability in relation to 
information about the behavior of the opponent, the outcome of the game and the size of the winnings. It is proposed to 
consider, within the framework of this article, antagonistic games (zero-sum games), non-antagonistic games and games 
of one player (games with nature) and their application to models of justification of choice, which are based on methods 
of expert assessment. The theory of games, in its classical positions, determines the norm of the player's behavior in 
order to achieve his goal; the result of the game, as a rule, are recommendations to the player on the formation of an 
optimal strategy of behavior that maximizes the average value of the utility function when the game is repeated many 
times. Previously, the authors considered the possibility of using a zero-sum game in the construction of an arms race 
model (Richardson's model) [2] 

The construction of a formal model and the development of the corresponding algorithm are carried out in 
stages. At the first stage, the problem that must be solved is formulated, and the subject of research is determined. So, 
considering the elections as an antagonistic zero-sum game for two candidates, let us formulate the problem: for each of 
the candidates, the main problem is the lack of information about the system of preferences of the electorate participat-
ing in the elections, and, as a consequence, the difficulty in determining the target group to which the vector will be 
directed pre-election program. The challenge facing the player: to develop an election program that best suits the system 
of preferences of the electorate and / or target group, which is characterized by activity. The peculiarity of the mathe-
matical model of this situation is that the players do not have sufficient information about each other's behavior, they 
cannot change their stock of resources, the amount of gain is equal to the amount of loss. At the next stage, it is neces-
sary, in accordance with the principles of symmetric fair entry into the game, to determine the finite number of player 
strategies and the size of the win / loss when implementing each of the strategies. In this case, the fairness of the entry 
means equal chances of the players to win, the symmetry of the entry means that the corresponding strategies of the 
players have the same payments. The next stage is the construction of a mathematical model: player A has strategies 1, 

2 m, and player B, respectively, B1, B2 m.  
The matrix of the game in which the gain of one player is equal to the loss of another player has the form 

v11 v12 1m 
v21 v22 2m 

 
vm1vm2 mm 

The game-theoretic approach to the election procedure allows one to determine the optimal strategy of the 
player's behavior, the lower and upper game prices, that is, the guaranteed minimum win / loss. Example: Two candi-
dates running for election and competing with each other are counting on a certain percentage of the electorate. Trying 
to attract electors, applicants choose alternatives: a1 (b1)  increase the activity of electors in their target group; a2 (b2) 

 attract media for advertising; a3 (b3)  adjust the electoral program in order to increase the attractiveness; a4 (b4)  
zero alternative (no new decisive actions are taken). The solution of the situation in the form of matrix games will make 
it possible to determine the likelihood of success for each of the applicants, the appropriate frequency of applying a par-
ticular strategy, the dominant and most effective strategy. 

The possibility of applying this model to a real situation, according to the authors, is constrained by a large 
number of restrictions that are introduced when constructing a model: in real practice, players may have an unequal 
number of strategies; the different types of resources that players will use have different "weights" and this fact violates 
the necessary conditions for fair and symmetrical participation. 
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To put it precisely, a game-theoretic approach to modeling and predicting the dynamics of development of sys-
tems with behavior is not a tool for obtaining cl
possibility of conducting a comparative variant analysis of the characteristic functions of the system under study and 
analyzing the internal structure of the optimal solutions. In the absence of unambiguously specified measurable criteria 
and the impossibility of applying the criterion approach to a qualitative description of a problem situation, the game-
theoretic approach is advisable to apply for a comprehensive analysis of the situation. So, the situation with the diver-
gence of interests of the parties, presented above as an antagonistic game, can be considered in the same formulation of 
the question as a game with a nonzero sum, that is, as a variant of divergence of interests of the players, when the gain 
of one contender does not mean the loss of the other. Interpretation of elections as games with a non-zero sum is ac-
ceptable if there is negative feedback between the players: 

 player A can directly or indirectly influence player B's choice of behavior strategy and, accordingly, influ-
ence the size of his payoff; 

 with multiple choices, player B forms his strategy taking into account previous experience and information 
about the choice of player A at the previous step. 

Non-zero-sum games can be non-cooperative, where the players make decisions on their own, without collud-
ing, and cooperative, where decisions are made after certain agreements have been reached. 

Elections, as a part of the political life of society from the standpoint of formal modeling and system analysis, 
is a procedure for agreeing a system of electors' preferences on a finite / infinite set of alternatives, which can be single 
and multiple, be one- and multilateral. If the selection procedure involves a finite set of experts / electors, it makes sense 
to talk about the group selection procedure, for the study of which it is advisable to use other game-theoretic models. 

Statement of the problem of multi-sided choice: there is a finite set of comparable alternatives A, on which a fi-
nite set (community) of electors needs to make a reasoned, consistent choice in accordance with their preferences. If 
each of the participants has their own preference system (profile), then the task is reduced to creating a common (collec-
tive) profile and finding an alternative with properties that correspond to this profile. This selection mechanism, in fact, 
is an analogue of direct democracy and the main difficulty, according to the authors, lies in the formation of a general 
profile of the applicant that meets the preferences of each elector. The second possible variant of the search for the op-
timal alternative involves the formation of a collective profile of preferences after the available alternatives are ordered, 
this is the so-called representative democracy. Example: a lot of electors and applicants for vacancies in government. 

 
certain representative of the electors. A group choice is possible based on the use of previously accumulated experience, 
the so-called precedent method [3], which involves the adaptation of a tested optimal strategy to new conditions with 
the reuse of algorithms, models and rules to solve the current problem. 

The seeming simplicity of the model has at least two pitfalls: the first is the influence of the well-known voting 
paradoxes that electors encounter in the process of agreeing on the preference profile and / or ordering alternatives [4]; 
second  the need to choose the "best" method that will ensure equilibrium and fair entry of players into the game, the 
symmetry of their participation in the game; by an equilibrium entry we mean the presence of conditions under which it 
is unprofitable for the participants in the game to change their decision unilaterally. 

The variety of models used by game theory has expanded the subject field of research. If antagonistic matrix 
games assume directly opposite goals of the participants and the presence of no more than two parties participating in 
the game, then it is obvious that this is a special case that has limited application. 

It is advisable to consider a more general case that takes place in real socio-political practice, when a conflict 
situation is interpreted as a non-antagonistic divergence of interests, while there may be more than two participants in 
the game. The term non-antagonistic divergence of interests means that the gain of one participant is not the loss of an-

xam, as a conflict situation 
in which a student has two options for behavior: prepared  not prepared, the teacher also two options for behavior, took 
the exam, did not. In this model of a conflict situation, four outcomes are possible: 1. learned  passed; 2. did not learn 

 did not pass; 3. did not learn  passed; 4. learned  did not pass. Obviously, the gain of one person is not the loss of 
the other: a mark obtained by a student fraudulently does not mean a loss of the teacher. 

In the event that players can make a decision based on mutual agreements, which they make as a result of a 
pre-game discussion of possible strategies of behavior, game theory speaks of so-called coalition games, that is, games 
with a voluntary association of participants for cooperation. From the point of view of game theory, such collusion 
means the formation of a certain subset on a finite set of game participants, for which a set of behavior strategies, game 
outcomes and win-sharing rules must be formed. So, political parties that do not collect the required percentage of the 
electorate's votes can create coalitions, the formal representation of which is as follows: if S = {s} (s = 1,2, ... n) is a set 
of players, then their union is an arbitrary coalition C , and the number of subsets of such coalitions is defined as the 
number of combinations of C from m to n, where m is the number of participants in the conspiracy (coalition):  

n
m= n!|(n-m)!*m! 

Each of the coalitions has its own set of strategies, the choice of which determines the outcome of the game. 
For each outcome of the game, at the stage of coalition creation, a winning sharing scheme is determined, in which the 
rules of collective and individual benefit must be observed. The collective benefit rule normalizes the distribution of the 
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winnings: all winnings must be distributed among the participants. The rule of individual benefit is that the payoff of 
each participant must be no less than the payoff that he could get without joining the coalition, making decisions on his 
own. 

The coalition game model can be projected onto the group choice problem. 
Results/Conclusions. The study reveals new opportunities for the development of a new direction in the sys-

tem of political science research, which is based on the methods of system analysis and the technology of formal model-
ing based on the game-theoretic approach to the analysis of complex systems. 

The theoretical value of the idea of applying the methods of game theory to the study of political processes and 
phenomena lies in expanding the subject field of political science research. 

The practical value of the idea lies in determining the conditions for the applicability of the classical game the-
ory in political science, integrating traditional methods of political science research and methods of formal modeling for 
the analysis of political processes, phenomena, behavior of socio-political systems. 
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