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Abstract: The participants who monitor the harmful information of social networks are shifting from 

single to plural. How to promote effective public participation is an important issue in the harmful 

information governance of social networks. The effective participation degree is introduced into the 

game model, and the dynamic evolution model of government supervision departments and social 

network platforms under the effective participation of the public is constructed. The influence of 

public participation and the punishment of government supervision departments on the system 

evolution results is analyzed. The simulation results verify that the effective participation of the public 

has a positive impact on the government's choice of “active supervision” strategy. The “constrained” 

strategy of the social network platform is positively related to the punishment of the government 

departments and the effective participation of the public. 

Keywords: Detrimental internet information; evolutionary game ；effective public participation; 

government regulation. 

__________________________________________________________________________________________ 

 

1. INTRODUCTION 

As of December 2017, the number of mobile Internet users in China reached 753 million[1]. The 

rapid development of the Internet has greatly promoted the application and popularization of social 

networks. At the same time, the sudden, complex and unpredictable nature of information 

dissemination has also brought about the harmful information flooding of social networks. For 

example, today's headline false medical advertisements, WeChat friends' GM food carcinogenicity, 

vibrato humiliation and heroic incidents, such as false, illegal and pornographic information, have 

brought many adverse effects to the society. Harmful information governance in social networks has 

become an important part of network security management and needs to be resolved. To this end, 

China has successively promulgated the "National Cyberspace Security Strategy" and "The People's 

Republic of China Cyber Security Law" and other laws and regulations. The party's 19th National 

Congress report also explicitly proposed to strengthen Internet content construction and resolutely 

crack down on illegal and harmful information in the network. The spread of space spreads to create 
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a clear social network environment for the majority of Internet users. 

At present, the domestic and foreign scholars in the harmful information governance of social 

networks use game theory to carry out research:① Domestic scholars take the network public opinion, 

rumors, network information as the research object, construct the evolutionary game model, and 

propose the countermeasures. For example, Dong Lingfeng, Zhang Lifan, Zhao Jingyu and other 

scholars. built the evolutionary game model with the government, online media, netizens and opinion 

leaders as the main body, and put forward the opinions and suggestions of the government governance 

network public opinion[2-4]; Zhang Fang and other scholars. used the evolutionary game to study the 

mechanism of rumor communication[5]; Guo Yanyan verified The stable structure of the network 

information dissemination group has a strong correlation with the dynamic equilibrium of group 

behavior[6]. Binning added the relationship hierarchy as an important variable to the social network 

information dissemination model, and analyzed the cost, benefit and strategy choice of social network 

user information dissemination[7]; Xiao Jing used the single and multi-group theory to analyze the 

evolution process of the network information ecological chain[8]; ②  Foreign scholars take 

pornography and violent information as research objects, and study the governance path of harmful 

information on the network from the two dimensions of technology and management. Edy JA 

proposed to strengthen legislative management, strengthen industry self-discipline, establish 

professional institutions, create a network environment, and improve the management of netizens' 

literacy[9-10]. Ruano-Ordás D proposed to apply harmful techniques such as grading, filtering and 

screening of harmful information content to control harmful information[11-12]. At present, the 

application of the evolutionary game model in governance has made considerable progress, and a few 

scholars have introduced public participation into the model to be closer to the real situation. For 

example, Wang Xunqing and others have addressed the regulatory issues of chemical companies, and 

incorporated public participation into the regulatory process. Based on the evolutionary game theory, 

the three-party game strategy income matrix of local government, chemical enterprise and public has 

been constructed[13]. You Daming, Yan Meirong, Peng Wenbin, and others from the perspective of 

public participation The evolutionary game model of government regulatory departments, enterprises 

and the public is constructed, and a reference path to solve the market failure problem in the field of 

environmental pollution is proposed[14-16]. 

In summary, domestic and foreign scholars have achieved certain preliminary results in the research 

of harmful information governance in social networks, but the research objects mainly involve 

specific types of harmful information such as online public opinion, pornography, violence, rumor 

information, and few articles are harmful from social networks. Research on the overall perspective 

of information. At the same time, when constructing the evolutionary game model of social network 

harmful information governance, although a few scholars introduced public participation into the 

model, they did not consider the effectiveness of public participation, because the public's attention, 

sensitivity and judgment on harmful information in social networks. The level is different, so this 

paper introduces the public effective participation coefficient to improve the game model. Therefore, 

under the premise of considering the effective participation of the public, this paper constructs the 

evolutionary game model of “government supervision department-social network platform” and 

proposes the harmful information governance strategy of social network for the reference of 
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government, platform enterprises and the public. 

 

2. MODEL CONSTRUCTION 

2.1 Select the subject of the game 

In the evolutionary game model of social platforms and government regulatory agencies, the main 

players selected are: social network platforms, government regulatory agencies, and the public. The 

definition of each subject is as follows: 

Government regulatory authorities: Actively supervise Internet content, forms, and services, and have 

the power to enforce administrative law enforcement agencies that do not meet the requirements of 

social networking platforms. For instance, the Central Network Office, the Ministry of Public 

Security, the Ministry of Culture and other relevant departments. 

Social network platform: The essence is to provide Internet users with an online platform including 

instant messaging, sharing interests, hobbies, status and activities through the Internet. For example: 

WeChat, Weibo, QQ, Today's headlines, vibrato and other social networking platforms. 

The public: The group of netizens who send or obtain Internet information through social networking 

platforms is the third-party force for harmful information governance in social networks. 

The government regulatory department is not only the defender of social public welfare, but also the 

leader of harmful information governance in the network. However, in reality, due to the large number 

of social network platforms, the regulatory authorities are subject to limited resources, and often 

under the single governance mode of government regulatory agencies. Regulatory failures that cause 

harmful information on social networks. As a platform for the dissemination, dissemination and 

diffusion of network information, social network platform has certain synergy and cooperation with 

the review, screening and filtering of network information and the administrative supervision of 

government regulatory departments. As a direct user of the social network platform, the public often 

obtains more information about the illegal operation of the social network platform than the 

government regulatory authorities, and breaks the information asymmetry between the platform and 

the government through public participation and further helps the government. Governing the harmful 

information of social networks. This provides a new opportunity and new ideas for the transformation 

of the single governance model of the government regulatory department of the social network to the 

“government-platform-public” multi-dimensional collaborative governance model.  

2.2 Research assumptions and parameter settings 

The evolutionary game theory adopted in this paper believes that both sides of the game are 

"economic people" with limited rationality, that is, the goal pursued is the maximization of profits. 

Under incomplete information, the government regulatory department's strategy set is S1 (active 

supervision, negative supervision), the social network platform's policy set is S2 (constrained, 

unconstrained), and the game's policy sets form a second-order interaction matrix. In order to 

construct an evolutionary game model between government regulatory agencies and social network 

platforms and to facilitate subsequent analysis and understanding, this paper mainly makes the 

following assumptions for this research: 

(1) In the early stage of the evolutionary game, since both sides of the game are in an information 

asymmetry state, it is assumed that the probability of implementing a positive supervision strategy by 
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the government regulatory authority is x(0<x<1), and the probability of implementing a passive 

supervision strategy is 1-x; social network platform The probability of taking a constraint strategy is 

y(0<y<1), and the probability of implementing an unconstrained strategy is 1-y. 

(2) The platform has full control over the various information published by the user on the social 

network platform; this paper also introduces the public participation coefficient P(0≤P≤1) and the 

public judgment J(0≤J≤1). P denotes the probability that the public participates in the management 

of harmful information in social networks, which is closely related to public interest preferences (ie 

public attention and sensitivity to harmful information in social networks) and participation costs; J 

represents the public's judgment level of things, It is closely related to the public's own ability level 

and the process of social democratization. The public participation effective coefficient is 

T=P*J(0≤T≤1), which is the effective participation of the public. Therefore, the social network 

harmful information governance problem can be abstracted into a dynamic game process between the 

government regulatory department and the social network platform. 

(3) Assume that the basic benefit of the social network platform is EP, and the additional benefit when 

selecting the “non-constrained” strategy is ΔEP, which includes attracting more users, obtaining 

traffic fees, advertising fees and other benefits. The constraint cost paid by the social network 

platform is Cp (such as platform specification and system construction, detection technology and 

human input, etc.), which brings about the increase of total social welfare, and its value is U; the 

social network platform adopts the "unconstrained" strategy. The total social welfare declines, and its 

value is recorded as D, where D, U, and Cp have a value range of [0,∞). 

(4) It is assumed that the social network platform will be investigated and dealt with by the 

government regulatory authorities when it chooses the “non-constrained” strategy. Since the 

government regulatory authorities have a probabilistic problem in the investigation of the social 

network platform, it adopts “no constraint” on the platform. The punishment of behavior should be a 

dynamic punishment. The government supervision department's investigation probability of 

“unconstrained” behavior of social platforms is α, and the information reflected by α is the reality of 

information asymmetry between government regulatory agencies and social platforms. Public 

supervision and government department supervision have certain substitutions. Therefore, public 

participation in harmful information governance of government regulatory departments can improve 

this information asymmetry. Under the public participation, the probability that the government 

successfully supervised the application platform to adopt “unconstrained” behavior is: μ=α+T*(1-α), 

T is the effective participation of the public ，so the penalty cost of the social network platform under 

the active supervision of the government is G=μM=[α+T*(1-α)]M, M is the cost paid by the 

government department when the social network platform adopts the “non-constrained” strategy, 

including the cost reduction caused by the interview or the criticism of the name and User churn costs. 

(5) The success of government regulatory supervision is Eg, including the release of regulatory 

policies, laws and regulations, or the implementation of corresponding incentives to increase the 

reputational reward, that is, the improvement of credibility. The cost of active supervision by 

government departments is Cg, and Cg consists of fixed costs and marginal costs. Because the public's 

supervision of the social network platform and the government's supervision of the social network 

platform have certain substitutions, the higher the effective participation of the public, the lower the 
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marginal cost of the government's supervision of the social network platform, when the public 

participates effectively. When T=1, the public supervision function can completely replace the 

government department to implement supervision duties. The supervisory cost is expressed by a 

function Cg=C0+(1-T)/k, C0 represents the fixed supervision cost, T represents the public effective 

participation coefficient, and k is a constant, representing the self-generated supervision ability of the 

government department. When the public participates and the government department chooses the 

“negative supervision” strategy, the government supervision department will reduce the public image 

and credibility due to poor supervision, and record it as d. 

Table 1 Game interaction payment matrix 

 Social network platform 

Government 

regulatory 

agency 

 Constraint y Not constrained 1-y 

Active supervision  x 
𝐄𝐠 − 𝐂𝐠 + 𝐔；𝐄𝐩 −

𝐂𝐩 

𝐄𝐠 − 𝐂𝐠 − 𝐃；𝐄𝐩 + ∆𝐄𝐩 −

𝛍𝐌 

Negative supervision 1-x 𝐔；𝐄𝐩 − 𝐂𝐩 −𝐃 − 𝐓𝐝；𝐄𝐩 + ∆𝐄𝐩 

2.3 Evolutionary game model 

(1) Copy dynamic equation 

In the game between the government regulatory department and the social network platform, if the 

growth rate of a certain strategy is equal to the relative fitness of the strategy, if the fitness of a certain 

entity is higher than the average fitness of the strategy, then Strategies will be developed and quickly 

adopted by other individuals. 

It can be obtained from the interactive payment matrix of the two parties in Table 1. If the government 

chooses the “active supervision” strategy, the expected income Ex can be: 

𝐸𝑥 = 𝑦[𝐸𝑔 − 𝐶𝑔 + 𝑈] + (1 − 𝑦)[𝐸𝑔 − 𝐶𝑔 − 𝐷]                           (2.1) 

If the government chooses a “negative supervision” strategy, the expected return E1-x that it can obtain 

is: 

  𝐸1−𝑥 = 𝑦𝑈 + [(1 − 𝑦)(−𝐷 − 𝑇𝑑)]                                   (2.2) 

Similarly, if the social network platform adopts a “constrained” strategy, the expected return Ey 

obtained by the platform is: 

𝐸𝑦 = 𝑥(𝐸𝑝 − 𝐶𝑝) + (1 − 𝑥)(𝐸𝑝 − 𝐶𝑝)                                  (2.3) 

  If the social network platform adopts a “non-constrained” strategy, the expected return E1-y 

obtained by the platform is: 

𝐸1−𝑦 = 𝑥(𝐸𝑝 + ∆𝐸𝑝 − 𝜇𝑀) + (1 − 𝑥)(𝐸𝑝 + ∆𝐸𝑝)                        (2. 4) 

 According to the evolutionary game theory, the two-dimensional dynamic system consisting of the 

government's "active supervision" strategy and the replication dynamic equation of the social network 

application platform "constrained" strategy has the following expression: 

According to the stability conditions of the differential equation, five partial equilibrium points of 

government policy and social network platform strategy selection are available: 

𝑑𝑥

𝑑𝑡
= 𝑥(1 − 𝑥)[(𝐸𝑔 − 𝐶𝑔 + 𝑇𝑑) − 𝑦(𝑇𝑑)] (2.5) 

𝑑𝑦

𝑑𝑡
= 𝑦(1 − 𝑦)[𝑥(μM) − (𝐶𝑝 + ∆𝐸𝑝)] (2.6) 
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(0,0), (1,0), (0,1), (1,1), When 0 < 𝑥0 < 1,0 < 𝑦0 < 1, (𝑥0, 𝑦0)is also the equilibrium point. among 

them: 

                                            𝑥0 =
𝐶𝑝+∆𝐸𝑝

𝜇𝑀
，𝑦0 =

𝐸𝑔−𝐶𝑔+𝑇𝑑

𝑇𝑑
                    (2.7)  

(2) Equilibrium point and stability analysis 

The equilibrium point solved by the above replication dynamic equation is not necessarily the 

evolution point ESS of the system. Therefore, according to the Jacobian Jacobian matrix solution 

proposed by Friedman, the Jacobian Jacobian matrix (J) of System I is: 

𝐽 = ||

𝜕𝐹(𝑥)

𝜕𝑥
 
𝜕𝐹(𝑥)

𝜕𝑦
𝜕𝐹(𝑦)

𝜕𝑥
 
𝜕𝐹(𝑦)

𝜕𝑦

|| = |
𝑎11 𝑎12

𝑎21 𝑎22
| 

among them: 

𝑎11 = (1 − 2𝑥)[(𝐸𝑔 − 𝐶𝑔 + 𝑇𝑑) − 𝑦(𝑇𝑑)] 

𝑎12 = 𝑥(1 − 𝑥)(−𝑇𝑑) 

𝑎21 = 𝑦(1 − 𝑦)(𝜇𝑀) 

𝑎22 = (1 − 2𝑦)[𝑥(𝜇𝑀) − (𝐶𝑝 + ∆𝐸𝑝)] 

If the following conditions are met at the same time, the equilibrium point solved by the replication 

dynamic equation is the evolution stable result ESS of the system I. 

(1)trJ = 𝑎11 + 𝑎22 < 0 

(2)detJ = |
𝑎11 𝑎12

𝑎21 𝑎22
| = 𝑎11𝑎22 − 𝑎12𝑎21 > 0 

In this model, we can take the five equilibrium points solved according to the replication dynamic 

equation into 𝑎11, 𝑎12, 𝑎21, 𝑎22, and find the specific value, as shown in Figure 2 below: 

 
Table 2 Local equilibrium point value table 

Equilibrium point 11a
 12a

 21a
 22a

 

(𝟎, 𝟎) 𝑬𝒈 − 𝑪𝒈 + 𝑻𝒅 0 0 −(𝑪𝒑 + ∆𝑬𝑷) 

(𝟏, 𝟎) −𝝁𝑬𝒈 + 𝑻𝒅 − 𝑪𝒈 0 0 𝝁𝑴 − 𝑪𝒑 − ∆𝑬𝑷 

(𝟎, 𝟏) 𝑬𝒈 − 𝑪𝒈 0 0 𝑪𝒑 + ∆𝑬𝒑 

(𝟏, 𝟏) −(𝑬𝒈 − 𝑪𝒈) 0 0 −(𝝁𝑴 − 𝑪𝒑 − ∆𝑬𝑷) 

(𝒙𝟎, 𝒚𝟎) 0 A B 0 

 

A =
(𝐶𝑝 + ∆𝐸𝑝)(𝜇𝑀 − 𝐶𝑝 − ∆𝐸𝑝)(−𝑇𝑑)

(𝜇𝑀)2
 

B =
(𝐸𝑔−𝐶𝑔+𝑇𝑑)(−𝐸𝑔+𝐶𝑔)(𝜇𝑀)

(𝑇𝑑)2
A 

𝐶𝑔 = 𝐶0 +
(1 − 𝑇)

𝑘
, 𝜇 = 𝛼 + 𝑇(1 − 𝛼) 

 

Table 3  Traces and values of the determinant at the equilibrium point 

Equilibrium 

point 
TrJ DetJ 
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(0,0) (𝐸𝑔 − 𝐶𝑔 + 𝑇𝑑) − (𝐶𝑝 + ∆𝐸𝑃) −(𝐸𝑔 − 𝐶𝑔 + 𝑇𝑑)(𝐶𝑝 + ∆𝐸𝑃) 

(1,0) −(𝐸𝑔 − 𝐶𝑔 + 𝑇𝑑) + (𝜇𝑀 − 𝐶𝑝 − ∆𝐸𝑃) −(𝐸𝑔 − 𝐶𝑔 + 𝑇𝑑) (𝜇𝑀 − 𝐶𝑝 − ∆𝐸𝑃) 

(0,1) (𝐸𝑔 − 𝐶𝑔) + (𝐶𝑝 + ∆𝐸𝑝) (𝐸𝑔 − 𝐶𝑔)(𝐶𝑝 + ∆𝐸𝑝) 

(1,1) −(𝐸𝑔 − 𝐶𝑔) − (𝜇𝑀 − 𝐶𝑝 − ∆𝐸𝑃) (𝐸𝑔 − 𝐶𝑔)(𝜇𝑀 − 𝐶𝑝 − ∆𝐸𝑃) 

(𝑥0, 𝑦0) P Q 

 

Obviously, the local equilibrium point (𝑥0, 𝑦0) obviously does not meet the evolutionary stability 

condition, so the equilibrium point (𝑥0, 𝑦0) is definitely not the ESS, only need to consider the other 

four equilibrium points. According to the obtained trace and value of the determinant at each 

equilibrium point, the local stability is judged. When the value range of 𝑥0, 𝑦0  changes, the 

evolutionary stability result also changes, which is divided into the following six Situations: 

①When 0 < 𝑥1 < 1, 𝑦1 < 0 is also 𝑀 > 𝑀0，𝑇 < 𝑇0, the ESS of System I is (0, 0). 

②When 0 < 𝑥1 < 1,0 < 𝑦1 < 1 is also 𝑀 > 𝑀0,𝑇0 < 𝑇 < 𝑇1,there is no ESS in System I. 

③When 0 < 𝑥1 < 1, 𝑦1 > 1 is also 𝑀 > 𝑀0 and 𝑇 > 𝑇1时，the ESS of System I is (1,1). 

④When 𝑥1 > 1, 𝑦1 < 0 is also 𝑀 < 𝑀0 and 𝑇 < 𝑇0，the ESS of System I is (0,0). 

⑤When 𝑥1 > 1,0 < 𝑦1 < 1 is also 𝑀 < 𝑀0 and 𝑇0 < 𝑇 < 𝑇1，the ESS of System I is(1,0). 

⑥When 𝑥1 > 1, 𝑦1 > 1 is also 𝑀 < 𝑀0 and 𝑇 > 𝑇1，the ESS of System I is(1,0).   

Proof: The stability is judged according to the value of the trace and determinant of the Jacobian 

matrix at the equilibrium point. When the variable satisfies the condition of Case ②⑤ , the 

discrimination is as shown in Table 4, and the other cases are the same, and will not be described in 

detail. 

 

Table 4 Results of local stability analysis of case 25 system 

Equilibrium 

point 
𝐓𝐫𝐉 𝐃𝐞𝐭𝐉 stability 

quilibrium 

point 
𝐓𝐫𝐉 𝐃𝐞𝐭𝐉 stability 

(𝟎, 𝟎) uncertain − 
Saddle 

point 
(𝟎, 𝟎) uncertain − Saddle point 

(𝟏, 𝟎) uncertain − 
Saddle 

point 
(𝟏, 𝟎) − + 𝐄𝐒𝐒 

(𝟎, 𝟏) uncertain − 
Saddle 

point 
(𝟎, 𝟏) uncertain − Saddle point 

(𝟏, 𝟏) uncertain − 
Saddle 

point 
(𝟏, 𝟏) + + 

Unstable 

point 

 

In summary, the equilibrium point corresponding to the final evolution result of System I and all the 

satisfied parameter conditions are shown in Figure 5: 
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Table 5 Evolutionary stability results and parameter conditions 

Status 
Equilibrium 

point 
TrJ DetJ Condition 1 Condition 2 

State I (0,0) − + 0 < T < T0 M > M0 or 0 < M < M0 

StateⅡ (1,0) − + T0 < T < T1 or T > T1 0 < M < M0 

StateⅢ nothing uncertain − T0 < T < T1 M > M0 

StateⅣ (1,1) − + T > T1 M > M0 

 

The corresponding evolution phase diagrams in each state are: 

 

D (1,1)A (0,1)

C (1,0)B (0,0)

A (0,1) D (1,1)

B (0,0) C (1,0)

A (0,1) D (1,1)

B (0,0) C (1,0)

A (0,1) D (1,1)

B (0,0) C (1,0)

A (0,1) D (1,1)

B (0,0) C (1,0)

A (0,1) D (1,1)

B (0,0) C (1,0)

O 

x1

y1

 

Figure 2 Evolutionary phase diagram of government regulators and social network platform strategy 

selection 

 

3. MODEL ANALYSIS 

3.1 Evolutionary path analysis 

It can be seen from Table 5 and Figure 2 that the public effective participation probability 𝑇 and the 

government supervision department's penalty strength 𝑀 are two key factors affecting the stability of 

the system evolution. Two thresholds 𝑇0, 𝑇1 and a threshold 𝑀0 make the evolutionary stability result 

change. According to the value conditions of the key parameters that are satisfied by each state, the 

following conclusions can be drawn: 

Conclusion 1: When 0 < 𝑇 < 𝑇0 , 0 < 𝑀 < 𝑀0 or 𝑀 > 𝑀0, state I is the evolutionary stability of the 

system. State I is not conducive to the healthy development of the mobile application market, and it 

is a bad state in which government departments and application platforms do not act together. 

Based on the conclusion 1, when the public participation is very low, regardless of the level of 

government's unconstrained behavior on the social network platform, the evolutionary stability results 

are the government regulators choose “negative supervision”, and the social network platform 

chooses "Do not constrain" strategy. In this state, the social network application market is in the initial 

stage of development, and there are two factors that lead to low public participation. First, the social 

network application market penetration rate is low in the early stage of development, and the public 

public is harmful to social networks. The problem of flooding is still not sensitive and the degree of 

concern is low. Second, due to the imperfect public participation mechanism such as reporting and 
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complaints, the public is often caught in the dilemma of complaints, that is, the public participation 

cost is high, which leads to lower public participation. . At the same time, due to the restrictions of 

the government departments in terms of technical means and manpower, the supervision cost of 

choosing active supervision under the single governance mode is higher, and the social welfare loss 

of choosing negative supervision is also small. When the government department chooses the 

expected benefits of negative supervision to be greater than the expected benefits of active 

supervision, negative supervision becomes a more practical choice for the government sector. Since 

there is no external supervision by the government department, the unconstrained behavior of the 

social network platform can not only save a certain audit filtering cost, but also attract public traffic 

due to some harmful information. The social network platform group driven by interest will generally 

choose not to be constrained. At this point the system evolves towards the direction (0,0). 

Conclusion 2: When𝑇0 < 𝑇 < 𝑇1 or 𝑇 > 𝑇1, 0 < 𝑀 < 𝑀0, state II is the evolutionary stability result 

of the system. State II is in line with the reality of China's current social network application market. 

Based on the conclusion 2, when the effective participation of the public is higher than a certain level, 

and the government supervision department has less punishment for the social network platform 

unconstrained strategy, the evolutionary stable result selects active supervision for the government 

department group, and the social network platform group The choice is not constrained. Compared 

with the previous state I, the increase in the effective participation of the public on the one hand 

reduces the marginal supervision costs of the government departments, and also reduces the 

information asymmetry between the government departments and the social network platform; on the 

other hand, it increases The government department does not act as a social welfare loss for the 

behavior, so the government regulatory department will adopt the "active supervision" strategy as its 

optimal strategy. At this time, although the government departments choose to actively monitor the 

social network platform, they still lack relatively effective punishment measures or specific 

regulations. Therefore, the expected benefits of the unconstrained strategy of the social network 

platform are still greater than the cost when selecting the constraint strategy. Therefore, the social 

network platform will choose the "non-constrained" strategy as its own optimal strategy. At this time, 

the system evolves from (0,0) to (1,0). 

Conclusion 3: When 𝑇0 < 𝑇 < 𝑇1 , 𝑀 > 𝑀0, there is no stable evolution result in the system, and state 

III is the chaotic period of both sides of the game. 

Based on the conclusion 3, when the effective participation of the public is at a certain level and the 

government departments have a greater punishment for the unconstrained behavior of the social 

network platform, the system has no stable evolution results. In this state, although the effective 

participation of the public has increased slightly, it has a certain substitution effect on the marginal 

supervision cost of the government department. However, this substitution effect is weak enough to 

make the supervision cost of the government department less than the regulatory revenue. However, 

the regulatory cost at this time is less than the difference between the regulatory revenue minus the 

social welfare loss. At this time, the active supervision of the government sector and the negative 

supervision strategy coexist; at the same time, due to the greater punishment of the government 

supervision department on the social network platform, the social network is caused. The expected 

return under the platform constraint strategy is greater than the expected return under the 
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unconstrained strategy, but considering the reality of the coexistence of active supervision and 

negative supervision by the government, the social network platform will also waver in the constraint 

and unconstrained strategy. At this time, the strategic choices between government departments and 

social network platforms are interdependent, showing a cyclical behavior, and the proportion of 

strategic choices of both parties is consistent. This state is called the “swing phenomenon” in 

government public governance. . However, State III cannot manage the harmful information in the 

social network platform. In this case, the value of other parameter variables needs to be changed to 

get rid of this cyclical phenomenon. 

Conclusion 4: When 𝑇 > 𝑇1, 𝑀 > 𝑀0, state IV is the stable evolution result of the system, and state 

IV is the ideal state of social network market supervision. 

Based on the conclusion 4, when the effective participation of the public is further improved, and the 

government departments increase the punishment under the non-constrained strategy of the social 

network platform, the evolutionary stability result selects active supervision for the government 

department groups, and the social network platform group also chooses the constraint strategy. . In 

this state, the effective participation of the public is further improved, not only for the government 

departments to share the marginal supervision costs of large departments, but also for the social 

welfare losses under the negative supervision of the government regulatory authorities, so when the 

government departments are active When the regulatory revenue is greater than the regulatory cost, 

the government sector will choose to actively monitor. With the increasing number of social problems 

caused by the proliferation of harmful information on social networks, and the loss of social welfare 

is increasing, the government departments have also strengthened the punishment for social network 

platforms until the unrestricted income of the platform is less than Constraining the benefits, the social 

network platform group will choose the constraint strategy. At this time, both sides of the game reach 

a relatively ideal state, and the system evolves from (1,0) to (1,1) 

3.2 State III Analysis of the Factors Affecting the Strategy of Both Sides 

Conclusion 5: The other parameters are fixed, and the lower the “constrained” proportion of social 

network platform groups, the more the government department groups tend to choose “active 

supervision” behavior. In the same way, the higher the proportion of “active supervision” of 

government departments, the more the social network platform group tends to choose “constrained” 

behavior. 

Proof: Copying the dynamic equation from equations (2.5), (2.6)gives: 

 

dF(x)

dx
= (1 − 2x)[(Eg − Cg + Td) − y(Td)] (2.8) 

dF(y)

dt
= (1 − 2y)[x(μM) − (Cp + ∆Ep)] (2.9) 

SCx0Oy0
= (1 − x0)y0 = [1 −

Cp+∆Ep

μM
] [

Eg−Cg+Td

Td
]                       (2.10) 

 

When y <
Eg−Cg+Td

Td
, 

dF(x)

dx
|x=1 < 0, at this time 𝑥 = 1 is the evolution stable result ESS; when x >

Cp+∆Ep

μM
 When

dF(y)

dy
|y=1 < 0, this 𝑦 = 1 is the evolution stable result ESS. Therefore, the lower the 

“constrained” ratio 𝑦 of the social network platform group, the higher the “positive supervision” 
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ratio x of the government department group, and it is easier to satisfy the condition that 𝑥 = 1, 𝑦 =
1 are ESS. 
Conclusion 6: The other parameters are fixed. The higher the public validity T, the greater the penalty 

strength M. The smaller the collusive benefit 𝛥𝐸𝑝, the higher the government's successful supervision 

rate, the easier the system is to the ideal state (1,1). Point evolution. 

Proof: From the evolution phase diagram of Figure 2, we can see that the initial state of the game is 

different, and the final equilibrium result of the game is different. The greater the probability that the 

initial point falls into the region Cx0Oy0, the greater the probability that the system will converge 

toward the ideal state (1,1). The region area SCx0Oy0
 is: 

 (1)Effective public participation 𝑇 . 
∂SCx1Oy1

∂T
> 0  indicates that the public effective participation 

degree 𝑇 has a certain positive effect on the evolution of the system to the ideal state. In the model of 

this paper, when 𝑇 increases, the value of the saddle point 𝑂 becomes smaller, the area of the area 

SCx0Oy0
 becomes larger, and the probability that the system converges to (1,1) increases. As a 

consumer of social networking platforms, public participation cannot directly influence the behavior 

choice of the application platform, but higher public participation can promote the change of 

government department behavior from negative supervision to active supervision, thus constraining 

the opportunistic behavior of the application platform. 

(2) Punishment force 𝑀 . 
∂SCx0Oy0

∂M
> 0  indicates that the greater the penalty strength 𝑀  of the 

application platform violation, the closer the saddle point 𝑂 is to (0,0), the larger the area SCx0Oy0
, 

the system The possibility of convergence to (1,1) increases. The limited rational social network 

platform makes the behavior decision by maximizing its own interests. When its illegal behavior, that 

is, the additional income from the unconstrained strategy is not enough to make up the penalty cost, 

the constraint strategy becomes a more realistic choice for the social network platform. Therefore, 

perfecting the punishment and restraint mechanism for the violation of social network platforms is 

conducive to reducing the risk of social networking platforms spreading harmful information and 

promoting the healthy and orderly development of the social network application market. 

(3) Collusion benefit 𝛥𝐸𝑝. 
𝜕𝑆C𝑥0O𝑦0

𝜕ΔE𝑝
< 0 indicates that the larger the collusive benefit 𝛥𝐸𝑝, the more 

the application platform tends to choose the “non-constrained” strategy, and the system converges to 

(1,1) The possibility is reduced. Benefit-driven is the root cause of the massive spread of harmful 

information on social networking platforms. In order to seek economic benefits and increase market 

share, the social network platform pursues a large and comprehensive number of users, subjectively 

relaxing the review and filtering of information uploading on social network platforms, resulting in 

many harmful information flooding the social network platform and endangering the public. Mental 

health. 

(4)Successful supervision probability 𝜇 .
𝜕𝑆C𝑥0O𝑦0

𝜕μ
> 0  indicates that the greater the government's 

successful supervision probability μ, the more the social network platform tends to choose the 

“constrained” strategy, and the possibility of the system converging to (1,1) increases. The probability 

of successful government supervision refers to the probability that the government regulatory 

authorities will successfully investigate and deal with the “unconstrained” strategy of the social 
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network platform. Once the social network platform is successfully investigated and dealt with by the 

government regulatory authorities, the social network platform will pay a series of hidden costs, 

including social responsibility costs, user churn costs, and reputation loss costs. More realistically, 

social networking platforms with high market share tend to have lower probability of harmful 

information flooding, and the probability of successful supervision is also lower, because of the 

potential losses of such platforms. Larger, considering the platform's own large user base, social 

responsibility performance, etc., it is more inclined to choose the "constrained" strategy. Therefore, 

the regulatory policies of government departments can be appropriately tilted to small social network 

platforms with low market share. 

 

4. CONCLUSION 

This paper uses evolutionary game theory to construct a dynamic evolution model of government 

supervision departments and social network platforms under the effective participation of the public. 

The results of this paper are as follows:①The strategic choice of government regulatory agencies and 

social network platforms is closely related to the value of the two key parameters of public effective 

participation 𝑇  and government punishment  𝑀 , and the values of 𝑇, 𝑀 are changed. The system 

presents three stable evolution results(0.0), (1.0), (1.1) and a periodic random state; ②if and only 

when the public effective participation degree 𝑇and the government punishment force 𝑀 are two key 

parameters in When the Situation 3 is satisfied: T > T1, M > M0, the system evolves to the ideal 

stable point (1.1). Based on the above research conclusions, the paper proposes the following 

countermeasures and suggestions: 

(1) Do a good public awareness of public governance and increase the effective participation of the 

public. It can be seen from the above research conclusion that the public effective participation degree 

𝑇 > 𝑇1 is one of the necessary conditions for the system to evolve to the ideal state (1.1). It can be 

seen from the formula 𝑇 = 𝑃 ∗ 𝐽(0 ≤ 𝑇 ≤ 1) that the public participation degree T is composed of 

the public participation coefficient 𝑃(0 ≤ 𝑃 ≤ 1)and the public judgment force 𝐽(0 ≤ 𝐽 ≤ 1). In 

order to improve the level of public participation in the harmful information governance process of 

social networks, we can start from the following two aspects: First, improve the level of public 

participation. Establish a smooth and convenient harmful information complaints and reporting 

mechanism to reduce the cost of public participation in governance; and develop incentive measures 

for active participation in the public. The second is to raise the level of public judgment. Government 

departments should make good use of the network, media platforms and social propaganda methods 

to popularize the types of harmful information of social networks and their harms, and raise public 

awareness of network security and attention to harmful information on the network. 

(2) Establish and improve relevant laws and regulations, and improve the punishment of government 

departments. From the above research conclusions, it is known that the government regulatory 

department's punishment for the harmful information flooding of social network platforms 𝑀 > 𝑀0 

is another necessary condition for the system to evolve to the ideal state (1.1). That is to say, in 

addition to the need to actively guide the public to participate in harmful information governance, 

government regulators need to establish effective punitive measures for the “unconstrained” behavior 

of social network platforms. Therefore, it is imperative to establish and improve the laws and 
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regulations on the harmful information of social networks. The government should clarify the 

regulatory responsibility of social network platforms, increase the illegal costs of violations of the 

platform, and urge the platform to continuously improve its own supervision mechanism and actively 

fulfill its corporate social responsibility.  

(3) Reform a single administrative supervision model to promote coordinated development of multi-

subject governance. The governance of harmful information in social networks involves not only 

multiple government regulatory agencies, but also multiple entities such as platforms, the public, and 

industry associations. This can easily lead to the formation of supervision or supervision blind spots 

in various departments due to unclear responsibilities or unclear authority. In order to form an 

omission, it is impossible to restrain and control the illegal platform in time. To this end. the first is 

to clarify the responsibilities of various regulatory authorities, break the traditional regulatory 

structure, and establish a multi-sector linkage mechanism. The second is to fundamentally change the 

single governance model of government departments. The governance of harmful information in 

social networks requires not only the active supervision of government departments, but also the 

active review of the strict review of social network platforms and the effective participation of the 

public. The social network platform and the public's tripartite synergy play a long-term mechanism 

of co-supervising and co-governing, forming a co-governing pattern of harmful information on the 

social network platform with the participation of multiple entities, and creating a clear network space 

for netizens. 
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