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Abstract 

Corruption has always been one of the major problems in China's political economy since 
the reform and opening up, this article attempts to use game theory to analyze the 
motivation of bribery and its game behavior. Based on the assumptions of “rational 
economic man” and the principle of “equal punishment” for bribery and acceptance of 
bribes, this paper establishes a game model among bribers and a decision-making model 
for bribery actors; and then analyze the cost and benefit of bribery from the perspective 
of non-cooperative static game, and find out the factors that affect the cost and benefit; 
Finally, this article starts from the influencing factors and puts forward 
countermeasures and suggestions on preventing corruption. 
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1. Introduction 

Corruption has now become a concern of the whole world. Bribery is one of the most important 
manifestations of corruption, and its purpose is to achieve mutual benefit through the exchange 
of money and power. These empirical studies on corruption have all revealed the consequences 
of corruption, but it is very difficult to study the causes of bribery. As we all know, bribery is 
the result of both parties choosing their own optimal strategy based on the principle of 
maximizing personal interests after fully considering their actions and the actions of the other 
party. Because the acts of both parties constitute a crime after bribery exceeds a certain amount, 
both parties will do their best to obtain relevant information of the other party in advance, act 
cautiously during the incident, and keep secret afterwards. Therefore, this article only 
considers a single bribery behavior, which is a typical non-cooperative complete information 
static game problem. 

There are relevant researches on the literature related to bribery and acceptance of bribes in 
China. Jiang Honglang and Wu Bangtao analyzed the conditions and preventive measures for 
regulatory corruption from the perspective of information asymmetry [1]. Xie Ming used game 
model, decision tree and psychological analysis to analyze the motivation of bribery behavior, 
and put forward the policy propositions of "high salary and honesty", "sound rule of law", and 
"strengthen punishment" [2]. Wu Moran's main entry point is to treat the enterprise and the 
government as two parties in the game, and analyze the mutual constraints between the 
behaviors and interests of the two parties [3]. In response to the difficulty of law enforcement 
caused by the idea of “emphasizing bribery rather than bribery” in China’s judicial organs, Li 
Shaoping proposed the principle of “paying equal attention to punishment of bribery and 
punishment of bribery” in order to effectively curb the crime of bribery [4]. Zou Jiliang uses the 
decision analysis method to establish a simple game model of the subject of commercial bribery, 
and analyzes the factors that affect the subject’s decision-making [5]. Zhang Yong believes that 
the criminal policy of bribery crime has gradually shifted from "emphasizing bribery rather 
than bribery" to "emphasizing both bribery and bribery", but the imbalance problem still exists 
in judicial practice, which can also be seen through the game analysis of bribery "prisoner's 
dilemma"[6]. Based on the assumption of "rational man", Xiao Xun analyzed the costs and 
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benefits of corrupt behavior, analyzed the formation mechanism of corrupt behavior from the 
perspective of game, and proposed to start with the system to contain the phenomenon [7]. 

Based on the premise of the assumption of "rational economic man" and the principle of paying 
equal attention to the punishment of bribery and bribery, this article first analyzes the 
formation mechanism of bribery and acceptance of bribes from the perspective of non-
cooperative static game, and establishes a game matrix between bribers and their opponents , 
The decision-making model of the main body of bribery and bribery and the dual-matrix game 
model between the bribery and acceptance of bribes, and then analyze its cost and benefit, and 
try to start from the root cause of the phenomenon to give corresponding preventive measures. 

2. The Game between Bribers 

In real life, most bribers do not agree with bribery from their hearts, but under the pressure of 
bad habits, competitor bribery, and pressure from supervisors and supervisors, they will think 
that If I don’t pay bribes, and competitors of the same subject matter bribes, and it happens that 
the supervisor or supervisor accepts bribes, then the originally evenly matched fair competition 
will undoubtedly be biased towards competitors; if I bribe, regardless of whether the 
competitor bribes or not, then I can at least be on the same starting line or coincide with the 
competition. If the opponent does not pay a bribe, our chances of winning will increase. 

In order to simplify the analysis of the game behavior among bribers, here we consider only 
two participants. Due to the current development of communication networks and other 
technologies, the two parties involved in the competition will often have a sufficiently detailed 
understanding and investigation of their opponents in advance. Therefore, it can be assumed 
that the game is a static game with complete information, and the participants are denoted as 
A and B. In reality, bribery often occurs when the participating entities are evenly matched, 
because if the two conditions are far apart and the strong has a greater chance of winning, then 
the strong does not need to worry about the weak, and believes that bribery by the weak will 
not affect the outcome of the game. Then the two bribery motives are not strong, so the 
conditions for both can be assumed to be the same here. The two participants have two pure 
strategies: bribery and non-bribery. Assume that the payout matrix of the game is shown in 
Table 1 below. Among them, m≥0, n≥0, m is the value of the subject matter of the two parties' 
competition, which can be regarded as income, and n is the amount of bribes, which can be 
regarded as the cost. 

 

Table 1. Game payment matrix between bribers 
Participants B 

bribery no bribery 

A 
bribery (m/2-n,m/2-n) (m-n,0) 

no bribery (0,m-n) (m/2,m/2) 

 

Scenario (1): If neither party paid bribes, then the income of A and B is half of the value of the 
subject matter, and the income is (m/2, m/2). 

Scenario (2): If one party bribes and the other party does not bribe, the evenly matched 
situation becomes the success of the briber, and the profit of the briber is m-n, and the non-
briber has no profit, which is recorded as 0. Specifically, when A bribes and B does not bribe, 
the income of both parties is recorded as (m-n, 0), and when A does not bribe and B bribes, the 
income of both parties is (0, m-n). 

Scenario (3): If both parties paid bribes, the two parties were once again in a state of equal 
strength. Since both parties paid the bribe n, the benefits of both parties are both m/2-n, 
denoted as (m/2-n,m/2 -n). 
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It can be seen from reality that in each relationship, m>n, and the benefit is greater than the 
cost, there is an incentive to pay bribes. This condition is established by default. In the case that 
the opponent's strategy is selected, the profit of the briber is greater than or equal to the profit 
of the non-bribery, and it can be assumed that m/2-n>0, otherwise the briber will have no 
motivation to bribe. A little analysis shows that the Nash equilibrium of the matrix is that both 
A and B will produce bribery. In the process, although both A and B choose not to pay bribes, it 
is obviously better than both A and B to choose bribes, but for the independent party A or B, 
bribery is obviously better than not paying bribes. The game matrix here is the most common 
"prisoner's dilemma" model in game theory. 

Here is a question of the choice between "personal optimal" and "social optimal". Although it 
can be deduced from the premise of "rational economic man", bribery will be morally 
condemned and sanctioned in law, but it is subject to economic benefits. People are still prone 
to bribery motives. On the one hand, in the process of social interpersonal interaction, it is 
difficult to make a clear distinction between a legitimate exchange relationship and an 
improper exchange relationship. Since bribery of both parties constitutes a crime, this leads to 
a natural formation between the briber and the bribe A relationship of mutual "trust" is 
established, and they often do not expose each other to each other. On the other hand, rational 
people will maximize their own interests as much as possible. In the game, everyone rationally 
pursues the maximization of their own utility. Although they will be condemned, they still have 
the motive of bribery if the benefits exceed the cost of being condemned. 

3. The Decision-Making Model of the Behavior Subject and the Analysis of 
the Cause of Bribery 

Commercial bribery actors have a cooperative game relationship. The prerequisite for 
commercial bribery is that both actors are profitable, and both parties negotiate or reach a tacit 
agreement to resolve the remaining distribution of cooperation. Here, by establishing a 
decision-making model, we analyze the expected benefits of bribery actors' behavioral 
decisions. Based on the model, combined with China's actual conditions to reveal the causes of 
bribery. 

3.1. Game Analysis of Bribery Subjects 

3.1.1. Bribery Game Model 

In bribery, the briber, driven by economic interests, seeks direct unproductive benefits through 
improper means. Suppose that the market price of the target resource that the bribery actors 
trade with each other is V, and the briber can obtain the resource at the price level of y after 
providing the bribe C with the bribe. 

(1) The bribe money C provided by the briber is a net loss to the briber. Regardless of whether 
the target resource can be obtained at the price y after the bribery occurs, C is the cost that the 
briber must pay, and the probability of loss is 1; 

(2) The successful bribery can make the briber get V-y. Assuming that the probability of being 
investigated and punished after bribery is r(0<r<1), then the profit available from a bribery act 
is (1-r)(V-y); 

(3) If the bribery is investigated and punished after the act of bribery occurs, then it is assumed 
that the briber will be punished by L times its profit (where L>1), and the briber’s loss in a 
commercial bribery is -rL(V-y). 

Therefore, the cost-benefit results of the bribery game are summarized in Table 2: 
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Table 2. Cost-benefit analysis of bribers 
Occurrence Probability benefit cost 

Investigation Probability r -rL(V-y) Fixed bribe amount C 
No Investigation Probability  1-r (1-r)(V-y) Fixed bribe amount C 

 

The ultimate expectation of the briber is: 

E1 = (1 − r)(V − y) − rL(V − y) −  C                                             (1) 

That is 

E1 = (1 − r − rL)(V − y) −  C                                                      (2) 

From the above formula, it can be seen that E1 changes in the same direction as V-y, but 
reversely changes with r, L, and C, and the condition for the bribery to occur is: E1≥0. 

3.1.2. Analysis of Decision Factors for Bribery 

(1) V-y is positively correlated with E1, which increases the motivation of bribers to pay bribes 
and causes serious corruption. 

(2) r and L are not enough to reduce E1. Bribery is often carried out in a "one-to-one" manner. 
Generally, there is no third party present when it occurs. The briber and the briber form a 
community of interests, often concealing relevant information together. The strong 
concealment feature makes it more difficult to identify bribery. Therefore, the probability r of 
being investigated is relatively low. In addition, the current penalties for bribery in China are 
based on the amount of bribes, including criminal penalties and fines. However, the amount of 
bribes is often a fraction of the profit of the briber. It can be seen that the current law penalizes 
bribers and bribees (L) is still relatively small, resulting in low illegal costs, not enough to 
produce a strong deterrent against bribers. 

(3) Consideration of the bribe amount C. It can be seen from the above formula that (1-r-rL)(V-
y)≥C and (1-r-rL)<1, so it can be concluded that (V-y)≥C, so when the relationship is established, 
the briber has the motive of bribery . 

3.2. Game Analysis of Accepting Bribes 

3.2.1. The Game Model of Accepting Bribes 

If bribery cannot withstand the temptation of bribery and chooses to accept bribes, they may 
be punished by law and at the same time have to pay a moral price. Knowing that the amount 
of bribes accepted by the bribe is C, the moral price paid for the bribery is Mc, and the 
probability of the bribery being detected is r. Assuming that bribery and accepting bribes are 
equally punished, those who accept bribes will be punished by L times after being investigated 
and punished. 

(1) Regardless of whether the bribery behavior is ultimately investigated and punished, the 
bribery recipient must pay a moral price for his bribery behavior. Therefore, M is the cost that 
the bribery must pay, and its probability is 1; 

(2) The successful acceptance of bribes allows the briber to receive the bribe amount C, and the 
probability of success is r (0<r<1). Therefore, the bribery in the bribery can obtain a profit of 
(1-r)C; 

(3) If the bribery is found, the intensity of the punishment received by the bribe is L times the 
profit (where L>1), then the loss of the bribe in the bribery is -rLC. 

Therefore, the cost-benefit results of those who accept bribes are summarized in Table 3 below: 

 

Table 3. Cost-benefit analysis of bribery recipients 
Occurrence Probability benefit cost 

Investigation Probability r -rLC Fixed moral price M 
No Investigation Probability  1-r (1-r)C Fixed moral price M 
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The ultimate expectation of the briber is: 

E2 = (1 − r)C − rLC − M                                                           (3) 

That is 

E2 = (1 − r − rL)C − M                                                             (4) 

It can be seen from the above formula that E and C change in the same direction, but reversely 
change with r, L, and M, and the condition for the bribery to occur is: E2≥0. 

3.2.2. Analysis of Decision Factors for Accepting Bribes 

(1) Bribery level C. At present, the functions of our government have not been fundamentally 
changed. The state of dislocation, offside, and inadequacy of government economic functions 
has led to the existence of too many irregular powers, the boundary between public power and 
the market is unclear, and the phenomenon of public power abuse is more common. 
Government agencies and their staff abuse their powers and use power for personal gains to 
establish rents and create rents, especially when the salaries of public officials and employees 
are relatively low. This exacerbates the bribery's pursuit of high-level bribes, which has also 
become a breeding ground One of the important factors of bribery. 

(2) The r, L, and M factors are difficult to suppress E2. Bribery is mostly hidden and difficult to 
distinguish from the relationship between people, leading to higher costs for the government 
to monitor bribery, and it is difficult to file a case for review. China's disciplinary measures 
against bribery recipients are not strong enough to form a strong deterrent to bribery 
recipients. The bribery has a lower intensity index L for accepting punishment. Acceptance of 
bribes will be induced by social factors such as the living environment and their own 
psychological value. Therefore, even if the bribery pays moral costs, bribery has become a 
"hidden rule" in various industries, and the bribery has become accustomed to accepting bribes. 
The moral cost M of bribing the bribes becomes smaller. Therefore, the factors r, L, and M that 
can reduce the expected return E2 of bribery accepting bribes are at a relatively low level in 
China. 

3.3. Game Analysis between Bribers and Bribees 

See Table 4 for the expected earnings of bribers and bribees. In the case that the briber offers 
bribes and the briber does not accept bribes, the briber still pays a certain cost, which is 
recorded as e, and the bribery gains moral and psychological satisfaction by refusing to accept 
bribes and maintaining integrity, where the utility is recorded as b. It is assumed here that the 
bribery will be reported by the briber when he actively asks for bribes, and will pay a penalty 
of L times C, that is, LC. 

 

Table 4. The expected return value of the game between the briber and the bribery recipients 

Participants 
bribery recipients A 

bribery no bribery 

briber B 
bribery (E1,E2) (-e,b) 

no bribery (0,-LC) (0,0) 

 

Suppose A chooses to accept bribes with probability p, chooses not to bribe with probability 1-
p, B chooses to bribe with probability q, and chooses not to bribe with probability 1-q. 

It can be seen that for bribe A, the optimal strategy can be simplified as the maximization of E3: 

E3 = pqE2 + (1 − p)qb − p(1 − q)LC                                               (5) 

The optimal solution of the unconstrained programming is: 

q∗ = LC (E2 − b + LC)⁄                                                                (6) 
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It can be seen that when the parameter b or LC increases, the optimal probability q^* will 
increase, that is, as the cost of the briber A increases, the more likely it is to choose not to be 
bribed. 

For briber B, the optimal strategy can be simplified as the maximization of E4: 

E4 = pqE1 − e(1 − p)q                                                               (7) 

The optimal solution of the unconstrained programming is: 

p∗ = e (E1 + e)⁄                                                                        (8) 

It can be seen that when the parameter e increases, the optimal probability p∗ increases, that is, 
as the cost of the briber B is greater, the probability that he chooses not to bribe is greater. 

4. Suggestions 

The fundamental reason for the phenomenon of bribery is that the expected benefits of the 
bribery parties exceed the cost. Therefore, we should start with the factors that influence the 
decision-making of bribery and accept bribes to reduce the psychological expected net benefits 
of the bribers and make them unprofitable or even more unprofitable. 

4.1. Increase the cost of bribery and reduce the expected benefits of both 
parties 

Generally speaking, the occurrence of bribery is negatively correlated with the cost, and 
positively correlated with the expected return, that is, the higher the cost, the less bribery 
behavior, the greater the expected return, the more bribery behavior. Therefore, there are 
many ways to increase the input of bribery and bribery parties, such as implementing 
decentralization, strengthening supervision, and severe penalties. Among them, reducing the 
power of officials is the first to cure the root cause. Lord Acton, a professor at the University of 
Cambridge in the United Kingdom, said: “Power leads to corruption, and absolute power 
absolutely leads to corruption”. Reducing official powers will make bribers lose their 
motivation to pay bribes and at the same time increase the risk of bribery. With higher costs 
and sharply reduced benefits, "bribery" and "acceptance of bribes" are no longer dominant 
strategies.  

4.2. Establish a good competition and incentive mechanism in all walks of life, 
establish and adhere to the correct public opinion and action orientation 

Whether in economic activities or in political activities, we should actively advocate fair 
competition mechanisms in public opinion and actions, and take serious rewards and 
punishments. This indirectly reduces the player's income, which also reduces the player's 
motivation for this behavior. Under the strict supervision and recall system, it is also difficult 
for bribes to control public funds to pay bribes, and it is also difficult for bribes to use power in 
exchange for "gray income". 

4.3. Improve market regulations and create an environment of integrity 

Establish and implement the correct evaluation mechanism to enable participants to compete 
on an equal footing. As long as there are sound laws and regulations to escort the market, fair 
opportunities can be achieved. This requires standardized procedures and unified standards to 
eliminate improper exchanges. When looking for the mayor is worse than looking for the 
market, it will not only end black gold politics, but also help build a harmonious society. In 
addition, it is necessary to create a good environment of honesty and trustworthiness in the 
whole society. "People cannot stand without trust, industry will fail if there is no trust, and the 
country will be in danger if there is no trust", then the people in the game will feel that the gains 
outweigh the losses in the long-term consideration. In addition, it is necessary to establish a 
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sound public opinion supervision and personal integrity record and evaluation mechanism, and 
strengthen the moral and public opinion constraints of bribery. 
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