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ABSTRACT. Understanding the social interactions between individuals and social groups whose deci-
sions and the way they achieve their goals are interdependent, has been the basis for the formation of
game theory. By expanding its scope of application from economics to general sciences, mathematics
and then political science, game theory is a suitable platform for determining social balances in such
a way that it has created the adoption of optimal strategies in cultural and social interactions. By
analyzing comprehensive cognitive, economic and environmental issues in determining the policies of
the macro-nations, this theory is of interest to experts and policymakers. Therefore, by localizing this
theory, it is possible to take advantage of its capacities in the field of holistic analysis, examining dif-
ferent scenarios, providing possible solutions and forecasts in determining the macro-strategic policies
of the country. In this regard, in this article, the necessity of using game theory in solving comprehen-
sive cognitive problems with regard to the ecology of Shirvan city is investigated. For this purpose,
the game theory will be investigated with a comprehensive cognitive approach, and then the famous
patterns of game theory that are effective in analyzing people’s daily behavior by considering local
and regional conditions will be studied and various examples will be presented in this field. Finally,
the interaction of passengers and drivers in the intra-city transportation system of Shirvan city as an

example of social behavior which has be analyzed according to the game theory is investigated.
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1. Introduction

In all human societies, humans have continuous interaction with each other. These interactions are
sometimes in the form of competition and sometimes in the form of cooperation, but most of the time
a combination of aspects of competition and cooperation can be observed simultaneously. Usually,
the behavior and decisions of each person or group also affect the goals and policies of another person
or group, and there is a kind of mutual dependency between them. Situations of interdependence are
called ”strategic conditions” because each actor must carefully monitor the behavior of other actors
before deciding what choices to make to best achieve their goals. In social science, game theory is
used as a branch of mathematics in the analysis of social interactions to understand the behavior of
others and to make appropriate decisions in strategic situations. In other words, game theory is a
common language for analysts in the social science so that they can share their ideas and opinions
about human behavior and design suitable models in facing any type of strategic situation to create a
suitable models for analyzing results based on their assumptions. It should be noted that game theory
is not necessarily exclusive to games in their general sense, although competitive and cooperative
conditions that characterize most games can be studied in game theory. It should be noted that
game theory is not necessarily exclusive to games in their general sense, although competitive and
cooperative conditions that characterize most games can be studied in game theory. In game theory,
the word "game” is used to analyze those social situations that include at least two actors and that

their interests are interdependent.

2. Main Results

Considering the importance of this theory in the analysis of social phenomena, many analysts in
this field are of the opinion that the emergence of this theory in social sciences is comparable to
the discovery of DNA in biological sciences, and it is considered as ”a tool capable of analyzing all
social situations, [26]. Based on this perception, game theory provides a codified analysis of the
rational behavior of actors in the context of strategic interdependence. In such a situation, each actor
finds himself in a network of predictions according to the behavior of other actors. This situation is
called ”Strategic Uncertainty” or ”Strategic Interdependence”. This theory was introduced for the
first time in 1920 by ”Emil Burrell” and ”John Van Neumann” and with the publication of the book
”Game Theory and economic behavior” was popularized and recognized by Oscar Moore Genstern
and Newman in 1944, [16]. It should be noted that similar issues of this theory have been considered
by philosophers for centuries. As an example, Aristotle studied the optimal solutions for effective
management of slave owners’ real estate, which aimed to reduce the tension between slave owners
and slaves and increase productivity, [26]. The ancient Greek philosopher Sophocles examined the

problem of the infinite chain of causality between beliefs and actions, [6] . Niccolo Machiavelli in
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the book ”"The Mayor” provided the leaders of Florence with strategies to achieve political goals and
maximize control over society’s affairs. In Leviathan, Thomas Hobbes explored why people are willing
to sacrifice their freedom to achieve a better position. Today, his arguments in this field are considered
by many researchers as the basis of game theory, [19] . David Hume conducted studies on the chances
of cooperation among neighbors when they are committed to a common goal and at the same time are
doubtful about fulfilling their commitments to other partners, [14]. Adam Smith presented a strategic
analysis in the form of the ”invisible hand” discussion in relation to how the public good can be an
unintended consequence of mindless greed. According to Smith’s findings, if economic enterprises and
individuals behave based on maximizing their profit and utility - based on the mechanism of supply
and demand, which is called the invisible hand in economic texts - then ultimately the society’s profit,
which is from the total profit each person achieves, is maximized, [4]. This feature is not only in
economic enterprises and financial markets, but also in the fields of social and comprehensive sciences.
Based on people’s rationality, freedom of choice and observance of division of labor, societies reach a
stable equilibrium that achieves people’s satisfaction along with maximizing social benefits, [30]. In
this research, inspired by articles, [1, 2, 10, 15, 17, 19, 23, 25, 29] we will investigate game theory
with a comprehensive cognitive approach and then study the famous patterns of game theory that are
effective in analyzing people’s daily behavior considering local and regional conditions. In this sense,
various examples will be presented in this field. Finally,the interaction of passengers and drivers in
the intra-city transportation system of Shirvan city is investigated as an example of holistic behavior

that can be analyzed according to the game theory.

3. Summary of Proofs/Conclusions

This article is organized in four parts. In the second part, we examine the method of ideation in
game theory. In this regard, three important steps in game theory including metaphorization, allegory
and modeling are examined and the characteristics of each of these three steps will be presented.
Accordingly, metaphorization in the field of game theory will be discussed first, and examples will
be presented in this field. Then we will explain the role of allegory in game theory and we will
study its two main characteristics, i.e. externality and inductiveness. Finally, we state the modeling
method in game theory and study the difference between the application of analogical method in the
modeling of popular and practical games of game theory with holistic theories in the field of meta-
theoretical foundations and explanation of social phenomena. In the third part, first, we examine
the difference between the concept of the principle of rationality as the basis of game theory and
the concept of rationality in famous philosophical theories such as functional structural theory and
confirmationist theory, and the efficiency of these theories is compared in comprehensive analysis.

Then the explanatory, prescriptive and predictive power of game theory in the analysis of social
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interactions is examined. After that, the concept of balance will be studied as a predictive dimension
of game theory. In this regard, we examine the concept of balance along with statistical concepts such
as Bayesian inference in the analysis of static and dynamic games, as well as games where players have
different degrees of risk-taking in adopting their strategies. Finally, we will express the mechanism
of adaptation and mutation as well as evolutionary processes in the analysis of games where the
actors lack rationality in their behavior. In the fourth section, the central elements of each game in
game theory, including the number of players, available strategies, utilities, and the way information
is distributed among players, are examined. In this regard, we will describe methods that are able
to calculate the value of each strategy for each of the actors, and we will also study the concept of
screening in the transfer of information between actors. In the fifth section, firstly, the classification of
games in comprehensive cognitive analysis is introduced, and then the famous games in this field are
introduced along with practical examples. As a result, we first examine the important categories of
game theory, such as zero-sum and non-zero-sum games, games with an equilibrium point and without
an equilibrium point, games with a dominant strategy and without a dominant strategy. Then, the
famous game theory games that are of interest to researchers in comprehensive cognitive analysis,
such as the prisoner’s dilemma game, the guarantee game, the dictator game, the ultimatum game,
the chicken game, and the social two-way game, and their application in social sciences are analyzed
with various examples. In the last part, using the basics of game theory and its patterns, we will
analyze the comprehensive cognitive analysis of the interaction between passengers and taxi drivers
in Shirvan city. Shirvan city with a population of 85,000 is the second most populous city in North
Khorasan province, 55 kilometers east of Bojnord. According to the official statistics announced by
the municipal transportation organization of this city in 1400, there are 352 intra-city taxis operating
each of whom carries an average of 120 passengers daily. This is despite the fact that due to the
directives of the National Corona Headquarters in recent years on the need to pay fares in taxis
electronically and online, the use of cash is still common in this city and drivers have little acceptance
of electronic and internet equipment to receive fares. Therefore, the lack of round taxi fares and the
constant excuse of change causes citizens to pay illegal fares, which has also caused their complaints.
In this regard, in this article, first, different strategies are studied in the interaction of two parties
(driver-passenger). Then we analyze this situation by using the prisoner’s dilemma game, the coward’s
game, the ultimatum game, and the social dilemma game, and introduce the optimal strategy from the
perspective of the game theory in the interaction of the two parties, and finally, from a comprehensive
cognitive perspective, we analyze this issue and the policies that have been implemented by The

municipality of this city has been implemented.
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