
Basketball Game Theory Analyzes the Choice 

Boqian Deng1, * 

1 Chongqing Bachuan Middle School, 401121, Chongqing, China 

*Corresponding author. Email: 18403188@masu.edu.cn 

Abstract. Basketball is mainly the contradictory movement of attack and de-
fense, the game of attack and defense mutual conversion, active and passive co-
exist and appear alternately, it can be seen that the attack and defense have an 
inevitable relationship. Through the thorough understanding of this inevitable re-
lation, grasping the most general essential relation in the inevitable relation -- the 
dialectical relation between offense and defense, the law of basketball movement 
is revealed, the interaction between offense and defense in a basketball match is 
explored, and the corresponding strategies and tactics are formulated in basket-
ball match practice. In this paper, the principle of game theory is used to analyze 
and discuss the winning rule of offense and defense in a basketball match, so as 
to have a deeper understanding of the winning way and development trend of 
basketball competition, making basketball competition more intense, more col-
orful, so as to better promote and promote the development of basketball skills to 
provide the reference. 
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1 Introduction 

1.1 Game Theory Overview 

Game Theory, also known as Game Theory, literally translated as "Games Theory", is 
the theory and method of studying competitive activities. It is a new branch of modern 
mathematics and an important subject of operations research 1. "Refers to some indi-
viduals, some teams or other organizations, in the face of certain environmental condi-
tions, under certain rules and constraints, relying on the information they have, simul-
taneously or successively, one or more times from the behaviors or strategies they allow 
to choose. and implement it, and obtain corresponding results or benefits from it. The 
main purpose of game theory research is to study the behavioral characteristics of the 
game parties, that is, the decision-making characteristics when the behaviors of the de-
cision-making subjects interact directly; and under what circumstances Which strategy 
is adopted and what kind of result will be achieved, that is, the equilibrium problem 
after the decision-making subject makes a decision 2. 
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1.2 The application of game theory in basketball competition 

The connection between game theory and basketball tactics has been continuously re-
flected in basketball practice in recent years. Now more and more teams will be 
equipped with relevant tactical analysis teams. The scope of information acquisition in 
the game process improves the implementation effect of tactics. 

1.3 The main content of the research paper 

This paper uses the principle of game theory to analyze and discuss the winning rules 
of offense and defense in basketball games 3, so as to have a deeper understanding of 
the winning ways and development trends of basketball games, and make basketball 
games more intense and colorful, so as to better promote and Provide reference for 
promoting the development of basketball technology level. 

1.4 Thesis research method 

This paper mainly uses the case analysis method, according to the relevant materials 
collected about the 2013/2014 season of the American professional basketball league 
finals, according to the logic rules, the 2013/2014 season of the American professional 
basketball league finals The Heat and the Spurs game logical reasoning and reasoning. 

1.5 Article structure arrangement 

The first part is the introduction, which introduces the concept of game theory and the 
main content of the article research. 

The second section analyzes the characteristics of basketball competitions. 
The third section is the game characteristics used in basketball competitions, empha-

sizing the crucial role of game theory in basketball competitions. 
The fourth section is the attack and defense in the basketball competition, analyzes 

the attack and defense in the basketball competition, and reflects the game law con-
tained in the attack and defense. 

The fifth section uses game theory to analyze the empirical analysis of the 2013-
2014 NBA finals tactics, analyzes the American professional basketball finals, and an-
alyzes the game ideas. 

Section 6 summarizes the research content and prospecting 

2 Characteristics of basketball competition 

Competitive sports is an important part of sports, and it is a social sports activity with 
sports competition as its main feature, with the main goal of creating excellent sports 
results and winning the competition [2]. In the process of competition, the participants 
in the sports competition should first be carried out according to the rules of the project, 
which is reflected in: what athletes are allowed to do on the field, what they cannot do, 
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in what order, when to end, and the penalty for fouls, etc.. Secondly, all competitions 
have wins, losses, draws or gains. The result can be positive, negative, or how many 
points can be judged according to the rules, etc. This is the result of sports competitions. 
Again, it is reflected in the use of strategies in the competition. The beginning, process, 
and results of the participants must be formulated according to the process of things, 
and different strategies and tactics should be revised to achieve the goal. Finally, inter-
dependence. In the process of competition, the quality of the contestant's results de-
pends not only on their own strategic choices but also on the opponent's strategic 
choices. 

Basketball is a dynamic sport. In the game, constantly change the rhythm and direc-
tion, and strive to take the initiative. Intense competitiveness is one of the most essential 
characteristics of basketball competitions 4. In the competition, in order to defeat the 
opponent, both participating parties always strive to maximize the mobilization and 
exertion of the potential of their team members in all aspects, and give full play to and 
improve the individual's potential in physical fitness, technical and tactical ability, psy-
chological ability and intellectual ability. It not only pays attention to individual com-
petitive ability, but also pays more attention to overall cooperation, emphasizes collec-
tive wisdom and skills, and exerts team spirit, core combat effectiveness, and team 
style. At the same time, it also pays attention to the degree of openness of technical and 
tactical use. At the same time, according to the situation of both offense and defense, 
athletes quickly make targeted strategic adjustments, use technical and tactical skills 
flexibly, and show high offensive and defensive efficiency. For example, openness can 
fully and fully exert its own technical and tactical advantages in the game, and limit the 
play of the opponent's advantages, so as to be in a position of relative advantage. 

3 Game characteristics used in basketball competition 

"Tactics" is not only the content of choice in the game process of both sides of the 
competition but also an important basis for analyzing the results of the game. It is the 
rational choice of the competitors after the game. From the perspective of game theory, 
it is the strategic choice of the game between competitors, and it reflects the contest of 
wisdom between competitors. To a certain extent, it is also an important factor of the 
team's comprehensive competitiveness. From the perspective of the development char-
acteristics of modern basketball competitions, basketball tactics are diverse, confronta-
tional, cooperative, adaptable, confusing, and time-sensitive. 

Diversity, that is, basketball tactics are endless. Under the influence of objective 
factors such as different environments, different coaches and players, different oppo-
nents, etc., basketball tactics are always ever-changing, and there are no basketball tac-
tics with a certain content range 5 . To a certain extent, slight changes in any aspect will 
affect the formulation and implementation of tactics, which makes basketball tactics 
unpredictable. From the perspective of relevant principles of game theory, this variety 
of characteristics makes game analysis of basketball tactics only for theoretical analysis 
of the formulation process, and can only analyze its formation process in terms of re-
sults, and cannot make specific predictions of results. 
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Confrontation, that is, basketball tactics exist in competitive games. Confrontation 
is an important feature of basketball games, so the formulation of tactics should also 
take this factor into account. On the one hand, confrontation refers to the aspect of 
physical confrontation. In the process of specific implementation and formulation of 
relevant tactics, it is necessary to fully consider the impact of physical confrontation on 
the implementation of tactics, or confrontation is an important factor in the formulation 
and selection of tactics. On the other hand, it refers to the confrontation between wis-
dom. The formulation of basketball tactics is like ancient military strategies. What 
needs to have collided with the wisdom of the opponent, is the formulation of tactics 
needs to fully consider the opponent's possible choices, rather than formulate without 
outside interference. 

Cooperation, that is, basketball tactics require cooperation between the whole team 
and finally achieves the effect required by the tactics. The basketball game itself is a 
holistic movement, which requires the cooperation of the five players on the court and 
the concerted efforts of all members of the team. In cooperation, any subject will affect 
the execution and implementation of tactics to varying degrees. In addition, from a 
more objective point of view, when the game analysis of basketball tactics is carried 
out, the two sides of the competition are also a whole. Carry out relevant academic 
analysis to provide reliable realistic materials 

Resilience, that is, basketball tactics are adjusted according to various factors in the 
process of formulation and implementation to achieve the ultimate goal. In competitive 
basketball games6, the implementation of tactics is not static, especially in fierce com-
petitions, no party can fully obtain sufficient information, which makes any objective 
factor beyond the scope of information will affect the formation of tactics, which re-
quires Competitors have the ability to debug tactics, which makes basketball tactics 
show the characteristics of adaptability. On the one hand, in the process of formulating 
tactics, it is necessary to respond randomly according to the different changes of the 
opponent, and at the same time, it is necessary to effectively debug the changes that 
occur in itself, so that the tactics can be formed to meet the conditions of the subjective 
and objective environment as much as possible. On the other hand, in the process of 
implementing tactics, it is necessary to debug the most reasonable tactical choices ac-
cording to the changes of both parties and under the guidance of the established tactics 
to achieve the ultimate goal 7. 

Confusing, that is, the formulation and implementation of tactics need to effectively 
protect the designated tactics and increase their own information advantages. In a bas-
ketball game, with the influence of multiple competitions between the two sides, the 
information obtained by each side is basically the same, which makes the use of infor-
mation difficult. In order to prevent one's own strategy from being seen through to the 
greatest extent, the formulation and implementation of tactics need to be modified, so 
that the opponent cannot really see through the essence of their own tactical formulation 
and selection. The confusion is mainly aimed at the opponent and exists in the compe-
tition. It can be seen from the real basketball competition that sometimes in order to 
increase the confusion of the tactics, the coaches will choose to suspend and make sub-
stitutions to make the opponent difficult for a short time. Judging the team's intentions, 
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which allows the formulation of tactics to confuse the opponent and make it difficult to 
effectively choose the tactics of the confrontation 

Timeliness, that is, the development of basketball tactics is inherently related to the 
development of basketball. From the perspective of the development process of basket-
ball, in order to cater to the marketization, commercialization, and socialization of bas-
ketball, the rules of basketball games and club management rules have shown the char-
acteristics of continuous evolution, which makes the formulation of basketball game 
tactics. Significant changes have taken place with the objective conditions of imple-
mentation. With the continuous improvement of athletes' personal physical fitness, the 
continuous improvement of basketball skills, and the continuous updating of basketball 
equipment, the basic ability of athletes have also made great breakthroughs, which has 
changed the subjective elements of basketball tactics. Therefore, the formulation and 
implementation of basketball tactics must meet these changes, which makes basketball 
tactics have strong characteristics of the times 

4 Offense and defense in basketball competitive games 

Basketball competition is a concentrated reflection of the competitiveness of sports. 
The offense and defense reflected in the competition have special game rules. The out-
come and ranking of the competition are the inevitable results of sports competition. 
The whole process of offense and defense in the competition is the problems to be 
studied and solved in sports game theory. The competitiveness of the game is also the 
lever of basketball's continuous development, which not only increases the uncertainty 
of the outcome of the game but also makes basketball more attractive. The mutual trans-
formation and interdependence of offense and defense in the game also determine the 
characteristics and development trend of sports competitions, making sports competi-
tions more colorful. But we must realize that in the game, even if the offensive strength 
is unparalleled in the world if the defensive strength is weak, it is difficult to win the 
game; on the contrary, no matter how good the defense is, it is difficult to win the game 
without attacking. Each side of offense and defense is interdependent with the opposing 
side, and cannot exist and develop in isolation. Either side of offense or defense must 
be mediated by the other side, and the existence and development of one side must be 
mediated by the existence and development of the other side. Development is a condi-
tion, only if the defense is firm, the attack can be overcome without worries. The of-
fense is the dominant force of defense, and only by attacking can we win. And strength-
ening the defense is to make the attack better, and strengthening the attack is to actively 
defend; however, the attack cannot replace the defense, and the attack cannot be the 
best defense in any situation. 

Basketball is a contradictory process of mutual transformation between offense and 
defense. Offensive-defense transition refers to the transition from an offensive state to 
a defensive state, or from a defensive state to an offensive state, the mutual transition 
between offense and defense or defense and offense, and the transition from offense to 
defense, or from defense to defense, and from offense to offense. all technical or tactical 
actions. The transition of offense and defense in a basketball game is the transition 
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between the gain and loss of control of the ball between the two sides in the basketball 
game. This transition is reflected in the transition of ideology, physical stress, technical 
movements, tactical coordination, tactical actions, and organizational changes. The of-
fense in basketball games can be divided into direct offense and indirect offense. The 
direct offense is an offense that directly threatens the opponent's actions, such as a bas-
ketball shot. The indirect offense is an offense on the psychological level that affects 
the opponent's play by interfering with it. Defense is any action or behavior that disrupts 
the opponent's offense. In the game, both sides tried to use their own skills and tactics 
to complete the active attack, make the other side fall into the passive, and finally win. 
For example, when a shot is made, when a shot is missed and a rebound is not captured, 
when an offensive error occurs, when an offensive violation occurs, when an offensive 
player commits a foul, when a jump ball is not captured, etc., the offense turns to de-
fense. And when grabbing a rebound, stealing the ball when the opponent makes a shot, 
when the opponent violates the law, when the opponent fouls, and gets a jump ball, the 
defense is converted into an offense. In the mutual conversion of offense and defense, 
different characteristics are reflected: an attempt is made to control the opponent 
through the offense of one's own side, making the opponent's competitive level difficult 
to exert, and ultimately defeating the opponent. Every point in the basketball game is 
achieved by the mutual struggle and conversion of offense and defense. Winning points 
depends not only on hits but also on the opponent's mistakes. Both offense and defense 
can score points directly or by causing the opponent's mistakes. It is difficult to separate 
the two from defeating the opponent and not being attacked by the opponent in the 
course of the game. In a confrontation, an advantage can become a disadvantage, pas-
sive can become active. Offense determines defense, defense stimulates offense, and in 
order to win, the offense must break through the defense, find its weak link and master 
the initiative on the field, and attack it unprepared. To defeat the offense, the defense 
must avoid its edge and counterattack quickly. Therefore, the offense and defense 
should be treated with a scientific attitude, and effective countermeasures should be 
taken according to the constantly changing situation of the game. This is determined by 
the certainty and uncertainty of offense and defense. in the best interests of the party, 
to obtain the final victory 

5 Empirical analysis by using game theory 

5.1 Rational analysis of the offensive and defensive tactics of the San 
Antonio Spurs 

In the 2013/2014 season, the San Antonio Spurs absorbed the lessons of the previous 
year's defeat and further strengthened the team's overall tactical coordination and scor-
ing opportunities. One was to replace Thiago Split by Boris Diaw as a power forward. 
The position-important player, Tim Duncan, has completely become a center, which 
makes the connection between the inside and outside of the team's offense smoother. 
The second is to strengthen the offensive opportunities of Danny Green, Kawhi Leon-
ard, Patty Mills, and other perimeter shooters, and the team GDP combination (Tim 
Duncan, Tony Parker and Manu Ginobili) The main role becomes the tandem team. In 
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particular, Kawhi Leonard, in many games, strengthened his personal breakthroughs 
and singles, saving a lot of physical strength for Tony Parker and Manu Ginobili. 

The defensive tactics of the San Antonio Spurs in the 2013/2014 season were mainly 
man-to-man defense. Of course, this is inseparable from the improvement of Kawhi 
Leonard's personal defensive ability. From the perspective of five games, Kawhi 
Leonard's performance is equivalent to super. At the star level, the fight against LeBron 
James has left him either in a one-man situation or difficult to break through the San 
Antonio Spurs' overall defensive arrangement. For other positions, due to the decline 
of the competitive state of many Miami Heat players, the San Antonio Spurs focused 
on man-marking and at the same time proposed a tactical arrangement to help defend 
LeBron James, which made the Miami Heat as a whole in a situation where it was 
difficult to score. 

5.2 Rational analysis of the offensive and defensive tactics of the Miami 
Heat 

In the 2013/2014 season, the Miami Heat were affected by the decline in the state of 
personnel competition, and LeBron James became the team's main offensive player. 
Whether it was direct scoring or assisting teammates' offense, in many cases, LeBron 
James had to complete it. Therefore, the offensive tactics of the Miami Heat in the 
2013/2014 season were mainly based on the participation of the whole team under the 
leadership of one person, mainly because LeBron James’ breakthrough alone brought 
offensive opportunities to the entire team, and the rest of the players mostly waited for 
opportunities, rather than creating opportunity. Judging from the performance of the 
five-game series this year, LeBron James's score is on the rise, but the team's score and 
the score of his teammates have dropped significantly, which made the Miami Heat in 
the final game not have very clear offensive tactics. It was only done by LeBron James 
alone, and the offense was obviously weak. 

In the 2013/2014 season, the Miami Heat's defense changed from man-to-man de-
fense to team defense. The victory in the previous year's game made man-to-man de-
fense a more rational choice. Nader's personal ability has improved by leaps and 
bounds, and the San Antonio Spurs have plenty of offensive opportunities at all points. 
The Miami Heat had to use team defense, mainly regional zone defense to limit the San 
Antonio Spurs' performance. Judging from the progress of this series of games, the 
defensive effect of superstars has gradually declined. The rapid progress of the new 
generation of San Antonio Spurs players has made the team's offense smooth. A single-
man-to-man defense can no longer meet the needs of the Miami Heat. Therefore, zone 
defense has become ineffective. Second choice. 

In short, from the analysis of the US professional basketball finals, the tactical choice 
of the team's offense and defense is based on the conventional methods of basketball 
and the early understanding of the opponent. This is the first stage of the game between 
the two sides. 7[8]. With the continuous deepening of the game, formulating and acting 
according to the opponent's actions is an important game strategy formulation process, 
which reflects the basic ideological principles of the game to a certain extent [9-10]. It 
is worth noting that the ideal result of the game is to give full play to the potential and 
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strength of both sides so that the game can meet rational expectations. From the com-
parison of many factors, the two games reflect a high level of gameplay. 

6 Conclusion 

The phenomenon of a sports game is various conflicts, confrontations, and competitions 
that exist in sports practice. The offense and defense reflected in basketball competi-
tions are strategies formulated by competitors to overcome their opponents to improve 
their odds of winning and win, which makes the development of basketball increasingly 
large and the competition is becoming more and more fierce. It is reflected in the in-
genious combination of the offensive players' personal technical movements or per-
sonal skills and opportunities, as well as the tactical cooperation, support, and tacit un-
derstanding of teammates, creating offensive opportunities for the offensive players, 
and also including the defensive side's techniques and tactics. 

It is suggested to strengthen the value understanding and method application of the 
basic principles and thinking logic of game theory in competitive basketball by current 
competitive basketball workers. Expand the practical research of game theory in bas-
ketball competitions, and then improve the theoretical level and decision-making ability 
of competitive basketball workers, broaden their thinking, make fewer mistakes in the 
process of making decisions related to basketball training, and systematically from each 
job The working principle of personnel, and use scientific theory to guide basketball 
training. 

References 

1. F. Yue, Q. Fan. Research on the game theory system of basketball [J]. Journal of Beijing 
Sport University, 2009,32(03):116-118+138. 

2. Q. Fan. On basketball game theory [J]. Shandong Sports Science and Technology, 2009, 
31(01): 60-62. 

3. Z. He. A case study of the game phenomenon in basketball practice [D]. Beijing Sports 
University, 2007. 

4. Z. Xie, J. Gao. The game between basketball offensive and defensive tactics and example 
analysis [J]. Contemporary Sports Technology,2015,5(36):34-36. 

5. Y. Kong. Research on the characteristics and benefit analysis of foul play in basketball [D]. 
Shandong Institute of Sports,2020. 

6. W. Liang, Z. Liang, J. Zhang. Research on the evolutionary game of strategy choice of in-
terest subjects in Chinese men's professional basketball league[J]. Sports and Science, 2014, 
35(04): 101-105. 

7. M. Zhang. Research on the offensive and defensive decisions of coaches in competitive bas-
ketball games [D]. Beijing University of Sports, 2017. 

8. Z. Yan. A survey report on the status quo of primary and secondary school students' family 
education [J]. Journal of China Youth University for Political Science, (2006. 05): 36-43. 

9. M. Bao. Some thoughts on exam-oriented education [J]. Education and Teaching Forum, 
2020, (35):117-118. 

10             B. Deng



10. X. Jin, Y. Sun. Does Double Reduction Policy Decrease Educational Pressures on Chinese 
Family? [C]//2021 International Conference on Education, Language and Art (ICELA 
2021). Atlantis Press, 2022: 771-776. 

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License ( ),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.

http://creativecommons.org/licenses/by-nc/4.0/

Basketball Game Theory Analyzes the Choice             11




