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Abstract

Once an online public opinion emerges, the interweaving of information distortion and
public panic makes it difficult for enterprises to accurately grasp the emotional turning point
and formulate sustainable marketing strategies. Based on the perspective of information
asymmetry, in this paper, we construct a four-agent evolutionary game model involving the
central government, local governments, enterprises and netizens. It analyzes the balance
of strategies used by different actors in public opinion crises and examines how these
strategies drive public panic from three perspectives: content, users and emotions. Finally,
the findings are verified through simulation calculations. Our research reveals that when
panic sentiment is in the medium range, the central government’s strengthened supervision
coexists with enterprises’ deceptive marketing, and the impact of the event is magnified.
When panic breaks through the threshold, local governments shift from full disclosure to
partial disclosure, while consumers maintain their purchasing confidence and are less likely
to be swayed by rumors. Research shows that after a public opinion crisis occurs, only
by replacing deception with transparent and genuine content and jointly creating green
solutions with consumers can enterprises transform panic into sustainable brand assets
and provide a decision-making basis for the long-term development of the enterprise.

Keywords: information asymmetry; group behavior; strategy optimization; public
opinion crisis

1. Introduction
In recent years, the deep integration of social media and e-commerce platforms has

enabled enterprise crisis events to spread across the entire Internet in a short period of
time. A single product quality defect, an improper public relations incident pertaining
to a senior executive, or even an unverified short video can quickly evolve into a public
opinion storm sweeping across multiple platforms, directly impacting a brand’s reputation
and cash flow. Moreover, crisis information is often accompanied by the amplification and
distortion of public panic, forcing the government to strike a difficult balance between
information disclosure and local economic stability. How to accurately identify the turning
point of public opinion in the early stage of a crisis, coordinate the relationships among
all participants in the enterprise crisis event, and then transform public opinion risks into
opportunities for brand restoration and sustainable growth, has become a core issue of
common concern in both academic and industrial circles.
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To determine how enterprises can turn danger into safety during crisis events, it is
first necessary to clarify exactly how enterprise public opinion is triggered, magnified
and shifted. In recent years, exploring the mechanism of public opinion dissemination,
analyzing the process of public opinion dissemination, and improving the governance
path of public opinion dissemination have become hot research topics. On the one hand,
in terms of the influencing factors of public opinion dissemination, some scholars have
studied the influencing factors and governance paths of public opinion in university
education from the perspective of new media [1]. On the other hand, scholars have delved
deeply into the influencing factors of online public opinion dissemination by integrating
Internet technology and the subjects involved in communication [2,3]. The research on the
evolution and prediction model of public opinion dissemination is mainly divided into
two aspects: case analysis and theoretical innovation. The research on cases mainly focuses
on constructing the evolution model of public opinion dissemination themes in subdomains,
and conducts empirical studies by taking earthquakes, floods and real emergencies as
examples [4,5]. Theoretical research mainly expands traditional theories or models in the
field of public opinion dissemination [6,7]. Most scholars’ research on the governance path
of public opinion dissemination is based on analyzing the mechanism of public opinion
dissemination. At the micro-level, scholars mostly study the elements involved in the
process of public opinion dissemination, such as digital technology, dissemination network
nodes, and dissemination discourse rights, to build public opinion governance mechanisms
and propose governance strategies for enterprises and governments [8–10].

Looking at the current research on public opinion dissemination reveals that domestic
scholars have mostly focused on case reviews of past emergencies, analyzing the technical
features and dissemination laws. In the current digital age of social networks, platforms
are not only gathering places for public opinions but also venues for the dissemination of
various emotions. Therefore, once an enterprise is embroiled in a public opinion crisis, the
panic of netizens can easily turn into consumer boycotts and regulatory penalties, directly
damaging the enterprise’s foundation of sustainable marketing and long-term development
resilience. Therefore, clarifying the evolution mechanism of public panic during enterprise
public opinion crises, identifying key inflection points, and then proposing guiding strate-
gies that balance brand restoration and sustainable value creation are central to addressing
the fragmented perspectives in the existing research and responding to the urgent need for
the sustainable development of enterprises.

2. Literature Review
2.1. Research on Emotions in Public Opinion Dissemination

The existing research on emotional dissemination in online public opinion can be
broadly categorized into three areas: first, descriptive analyses based on the phenomenon
of emotional dissemination; second, the influence of emotional factors in public opinion
dissemination on the decision-making of relevant subjects; and third, the innovation of
emotional identification models in public opinion dissemination. In terms of the description
and analysis of emotional dissemination phenomena, scholars mainly analyze prior typical
public opinion dissemination cases and explore the characteristics of the public’s emotional
expression and changes during the process of public opinion dissemination [11,12]. In
terms of the research on the influence of emotional factors in public opinion dissemination
on relevant subjects, Razzaq et al. investigated how emotions expressed in public opinion
affect government policy-making [13], and Ke et al. explored the impact of user emotions
on the marketing strategies of platform merchants [14]. In terms of innovation in sentiment
recognition models for public opinion dissemination, Wan et al. proposed an integrated
model of emotional cognitive reasoning for sentiment analysis of public opinions on online
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emergencies [15], and Aslan constructed an innovative sentiment classification model to
classify public sentiments during the Russia–Ukraine conflict [16].

2.2. Research on the Formation and Spread of Panic

Panic is a sharp reaction characterized by the loss of self-control [17]. Quarantelli and
Glass have studied the concept of panic: The former believes that panic is the uncontrollable
emotion produced by individuals in the face of unexpected events, and that individuals
are prone to aggressive behaviors under this emotion [18]. The latter believes that panic
is the uncooperative psychology that occurs when an individual believes that they are in
danger [19]. As a personal feeling with subjective characteristics, the emergence of panic
often stems from the perception of being unable to extricate oneself from the possible
predicament [17]. Therefore, the intensity of panic arousal is influenced by multiple factors
such as changes in the external environment, differences in individual cognitive graphs,
and individual judgments on the controllability of emergencies [20].

Scholars often combine panic sentiment with emergencies, financial bonds and market
economies in their studies. In terms of financial bonds and economic fears in the market,
investors are generally the people who panic because of information about events that can
lead to market economic fluctuations or changes in the value of financial bonds [21,22].
According to the “National Overall Emergency Plan for Public Emergencies” promulgated
by the State Council of China in 2006, this study classifies emergencies into four types:
natural disasters, accident disasters, public health emergencies and social security emergen-
cies. When natural disasters such as floods, earthquakes, wildfires and other emergencies
occur, the people affected often panic due to concerns about their safety, and the spread
of rumors combined with incomplete information disclosure about the incident prevents
security needs from being met, resulting in the further spread of panic [23,24]. When a
public health event such as a large-scale infectious disease occurs, the impact and scope
of the incident are often large, and people (whether they are immediately affected or not)
require their security needs to be met; additionally, the speed and breadth of information
dissemination in the Internet era have been greatly improved [25]. Thus, if government
departments do not take regulatory measures, public panic will be greatly increased. When
accidents, disasters or social security incidents, such as coal mine accidents and crowd
stampede accidents, occur, people who receive the incident information will often have a
substitution mentality, and people who cannot meet their security needs will panic [26–28].
Therefore, the arousal of panic is affected by the government’s disclosure of information,
the supervision of public opinion and the public’s ability to receive information.

2.3. The Application of Tipping Point Theory in the Dissemination of Public Opinion

The tipping point theory was first proposed by sociologist Malcolm Gladwell. He
argues that the popularity of all things does not come out of nowhere and defines the
tipping point as the moment when the tide surges [29]. The three golden rules of tipping
point theory include the law of the individual person, the law of adhesion, and the law of
environmental power. The law of the individual person refers to the key people involved in
the outbreak of the tide, the law of adhesion refers to the characteristics of popular things
in the process of the outbreak of the tide, and the law of environmental power refers to the
external environment, such as time and place, that leads to the outbreak of the tide.

Since the tipping-point theory was proposed, it has been applied to information
dissemination, event epidemic mechanism analysis, urban traffic analysis and many other
aspects. Some scholars have combined the tipping point theory with systems engineering
research to explore the tipping points of complex systems [30], predict the tipping points
of urban traffic congestion with the help of dynamic models [31], or conduct research on



Symmetry 2025, 17, 1694 4 of 39

the application of the tipping point theory at the policy level for crisis event cases [32]. To
sum up, most of the existing research on the dissemination of public opinion information
analyzes the popularity mechanism of specific events from a macro-perspective, lacking an
analysis of each participant at the micro-level.

This paper applies the tipping point theory to the research on the dissemination of
enterprise crisis public opinion in the digital age and constructs a four-party evolutionary
game model involving the central government, local governments, enterprises and netizens
to reveal the triggering mechanism behind turning points in public opinion and sustainable
marketing strategies during crises. Most scholars have focused on two-party or three-party
games among netizens, between the government and netizens, or among the government,
online media and netizens, making it difficult to fully depict the multi-subject interactions
in the context of enterprise crises. To this end, this paper divides the government into
two levels: the central and local, forming a four-party game framework to explore how
public opinion panic drives the co-evolution of enterprise crisis response and sustainable
marketing in the digital age.

Therefore, this paper combines the concept of public panic in public opinion during
enterprise crises under conditions of information asymmetry with tipping point theory; it
analyzes the behavioral factors of the central government, local governments, enterprises
and netizens in the evolution of public opinion from the three perspectives: content, users
and emotions. The specific dimension division is shown in Figure 1.

Figure 1. Graphical representation of strategy interaction between four agents based on public
opinion panic level.

3. Multi-Agent Evolutionary Game Model
Based on the three principles of the tipping point theory, this paper examines the

behavioral strategies of the central government, local government, enterprises and netizens
in public opinion dissemination during emergencies, focusing on the dimensions of content,
emotions and users. This paper explores the role of panic sentiment and constructs an
evolutionary game model to analyze the spread of panic sentiment through multi-subject
public opinion.
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3.1. Analysis of Influencing Factors of Strategies in the Context of Information Asymmetry

In today’s information age, enterprise public opinion crises occur frequently, and
their evolution process has become the focus of attention in various fields. As a key
element in public opinion crises, the distribution and circulation of information play a
crucial role in decision-making and interaction among participating entities. In the complex
context of an enterprise public opinion crisis, information asymmetry has become the core
influencing factor of the strategic interaction among various entities, affecting the overall
direction of the public opinion crisis. This asymmetry is not only reflected in the differences
in the timing and completeness of information acquisition, but also further affects the
cognitive structure, decision-making logic and balance of interests of the subjects. When
choosing strategies, each entity is significantly affected by information asymmetry. This
asymmetry is rooted in the positions of each subject in the information chain and the scope
of their rights and responsibilities, thereby shaping their unique decision-making logic and
behavioral patterns.

As a supervisor and manager, the central government, although authoritative, is
confronted with the problem of lagging information. Therefore, the core decision-making
choice of the central government lies in whether to strengthen supervision at a high cost
to break through information barriers and reshape market order, or to adopt a weak su-
pervision strategy to save costs but bear the systemic risk of public opinion getting out
of control due to insufficient information. Local governments, as intermediate levels, are
not only under supervision pressure from higher authorities but also need to deal with
the management predicaments of enterprises. This enables local governments to have
flexible strategic choices. One option is to fully disclose event information, which can
maximize credibility. However, partial disclosure of event information, although it can
temporarily avoid direct accountability, may result in less trust due to covering up the truth.
Enterprises, as the source of crises, enjoy an information advantage but are under market
pressure. The enterprise’s choice is essentially a game of strategy that involves taking
advantage of information superiority. On the one hand, it can choose genuine marketing to
actively eliminate information asymmetry. On the other hand, it can engage in deceptive
marketing, taking advantage of the public’s information blind spots to blur public opinion
and further cause information asymmetry. As the terminal nodes of information dissemina-
tion, netizens are not only the recipients of public opinion but also the participants in the
development of public sentiment. This multi-dimensional information distribution pattern
results in decision-makers presenting complex game characteristics during the process of
strategy selection.

3.2. Basic Assumptions

Hypothesis 1: In the process of public opinion dissemination, the key participants include the
central government, local governments, enterprises and netizens. Each subject is influenced by the
uncertainty of the external environment, the incompleteness of individual cognition and information
asymmetry. All four subjects are boundedly rational entities.

Public panic refers to the anxiety induced by the spread of public opinion. This paper
assumes that the maximum level of public panic following an enterprise crisis event is
K. The degree of public panic during the decision-making process of the subject is Kni

(0 < ni < 1), where ni represents the public panic coefficient. The variables are detailed
in Table 1. The dynamic process of the quadripartite game is illustrated in Figure 2
below. The figure depicts the dynamic game process of the quadripartite agents and
lists 16 strategy combinations. Assume that the public panic coefficients corresponding to
strategy combinations (1), (2), . . ., (16) are n1, n2, . . ., n16, respectively.
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Table 1. Main variable and declaration.

Variable Variable Declaration

Central government

C1 The supervision cost of central government under the strong supervision strategy

C2
The central government’s supervision cost of public opinion under the strong

supervision strategy

C3
The supervision cost of central government to local government under the weak

supervision strategy

C4
The supervision cost of the central government on public opinion under the weak

supervision strategy
S1 Social gains from the central government’s strong supervision strategy
S2 Social gains from the central government’s weak supervision strategy

a The proportion of public fear translated into loss of social benefits for the central
government

d The proportion of the degree of public panic transformed into the cost of public
opinion supervision by the central government

Local government

C5 Costs incurred when local governments choose a full disclosure strategy
C6 Costs incurred when local governments choose to disclose parts and report them
C7 Costs incurred when local governments choose to disclose parts and report them
S3 Social gains when local governments are fully open
S4 The social benefits of partial disclosure of local governments

S5
Some local governments disclose the social gains lost by the central government’s

strong supervision when they fail to report

S6
Some local governments disclose the social gains lost by the central government’s

weak supervision when they fail to report

b The proportion of public panic translated into loss of social benefits for local
governments

w The probability of local governments choosing to report to the central government
under the partial disclosure strategy

Enterprises

C8 The costs generated by the authentic marketing strategies of enterprises
C9 The costs resulting from deceptive marketing strategies of enterprises
E1 The economic benefits obtained by the authentic marketing strategies of enterprises

E2
The economic benefits obtained by enterprises through deceptive marketing

strategies

E3
The economic gains lost by enterprises under the strict supervision strategy of the

central government due to deceptive marketing by enterprises

E4
The economic gains lost by enterprises under the weak supervision strategy of the

central government due to deceptive marketing by enterprises

A1
The change in economic benefits of enterprises that conduct authentic marketing

when netizens disseminate true information

A2
The change in economic benefits of enterprises that engage in deceptive marketing

when netizens spread false information

F The reward money obtained by the enterprise through its authentic marketing
strategy

r The tax rate at which enterprises pay taxes to local governments
c The proportion of public panic transformed into enterprises economic profit
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Table 1. Cont.

Variable Variable Declaration

Netizens

C10 The cost of netizens choosing to participate in the dissemination strategy

C11
The opportunity cost paid by netizens when they choose not to participate in the

dissemination but the information is true

S7
The social benefits obtained by netizens when they participate in the truthful

dissemination of enterprises

S8
The social benefits obtained by netizens when they participate in spreading false

dissemination of enterprises

S9

The diminished social reputation of netizens who spread deceptive marketing
information from enterprises when under strong supervision by the central

government

S10

The diminished social reputation of netizens who spread deceptive marketing
information from enterprises when under weak supervision by the central

government.
H1 Extra benefits for netizens when the central government tightens supervision

H2
Extra benefits for netizens t users when the central government is weak in

supervision

E5
The economic losses incurred when netizens choose to participate in the

dissemination but encounter false information
K The highest level of public panic after an emergency
ni Coefficient of public panic

Figure 2. Four-agent evolutionary game decision tree with 16 strategy-combination panic coefficients
n1–n16.

Hypothesis 2: The strategic space of the central government is {g1, g2} = {strong supervision,
weak supervision}, where g1 and g2 are chosen with probabilities x and 1-x, respectively. Under
strong supervision, the central government incurs costs C1 and C2 to oversee local governments and
enterprises, enhancing social benefits (S1). Under weak supervision, it opts for a lenient approach
and incurs costs C3 and C4, with lower social benefits (S2). The public panic translates into a
loss of social income and supervision costs for the central government in the proportion of a and d
(0 < a < 1, 0 < d < 1, C1 > C3, C2 > C4, S1 > S2).

Hypothesis 3: The strategic space of the local government is {e1, e2} = {full disclosure, partial
disclosure}, where e1 and e2 are chosen with probabilities y and 1 − y, respectively. When local
governments choose to fully disclose enterprise crisis event information, their commitment to
openness enhances credibility, increasing social benefits S3 at a disclosure cost C5. If the partial
disclosure is well-intentioned (to maintain social order), the local government reports to the central
government and discloses part of the incident information, incurring cost C6 and generating social
benefits S4. If the partial disclosure is malicious (to evade responsibility and punishment), the
local government fails to report to the central government and partially discloses the incident
information to avoid accountability, incurring cost C7 and generating social benefits S4. When
the local government does not report to the central government, strong supervision by the central
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government leads to public condemnation, reducing social benefits by S5, while weak supervision
reduces social benefits by S6. Assume that the local government discloses some information to the
central government with probability w and conceals information with probability 1 − w. The public
panic translates into a loss of social revenue for local governments in proportion b (0 < b < 1, 0 < w
< 1, S3 > S5 > S6 > S4).

Hypothesis 4: The strategic space of enterprises is {l1, l2} = {authentic marketing, deceptive
marketing}, where l1 and l2 are selected with probabilities z and 1 − z, respectively. When enterprises
choose authentic marketing (truthfully disclosing content consistent with the public information of
local governments), they will not be affected by the central government supervision. Moreover, due
to the authenticity of the marketing content, they will receive incentive funds F issued by industry
associations, increasing economic benefits E1 and incurring time costs C8. Deceptive marketing
increases economic benefits E2 at cost C9, but faces future benefit reductions (E3 under strong
supervision, E4 under weak supervision). Enterprises pay income tax to the local government at a
rate of r. The public panic translates into short-term sales premiums for enterprises in proportion c
(0 < c < 1, 0 < r < 1, E1 < E2, C8 < C9, E2 > E3).

Hypothesis 5: The strategic space of netizens is {f 1, f 2} = {participate in dissemination, not
participate in dissemination}, where f 1 and f 2 are chosen with probabilities p and 1 − p, respectively.
Netizens gain benefits H1 (under strong supervision) or H2 (under weak supervision) from a
positive online environment. Participating in dissemination costs C10. Spreading true information
influences consumer behavior, changing enterprise benefits by A1, and grants netizens social benefits
S7. Spreading false information may cause losses E5, change enterprise benefits by A2, and grant
social benefits S8. Under strong supervision, netizens’ reputations suffer a loss S9; under weak
supervision, they face suspicion, reducing social benefits by S10. Non-participation indirectly helps
control information spread; if the unshared information is true, netizens incur opportunity cost C11

(S9 > S10, x, y, z, p ∈ [0, 1]).

3.3. Model Construction and Analysis

Based on the above assumptions, the payoff matrix of the four-agent game between
the central government, local governments, enterprises, and netizens is constructed, as
shown in Table 2.

Table 2. Payoff matrix of the four-agent evolutionary game.

Strategy
Combination

g1 g2

e1 e2 e1 e2

l1 f 1

S1 − (C1 + C2)
−an1K − dn1K,

S3 + r(F + E1 + A1+
cn1K − C8)− C5 − bn1K,
(1 − r)(F + E1 + A1+
cn1K − C8),

H1 − C10 + S7

S1 − (C1 + C2)−
an5K − dn5K,

w(S4 − C6)− bn5K+
(1 − w)(S4 − C7−
S5) + r(F + E1 + A1+
cn5K − C8),
(1 − r)(F + E1 + A1+
cn5K − C8),

H1 − C10 + S7

S2 − (C3 + C4)
−an9K − dn9K,

S3 + r(E1 + F + A1+
cn9K − C8)− C5 − bn9K,
(1 − r)(E1 + F + A1+
cn9K − C8),

H2 − C10 + S7

S2 − (C3 + C4)−
an13K − dn13K,

w(S4 − C6)− bn13K+
(1 − w)(S4 − C7 − S6)+
r(F + E1 + A1 + cn13K−
C8),
(1 − r)(F + E1 + A1+
cn13K − C8),

H2 − C10 + S7
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Table 2. Cont.

Strategy
Combination

g1 g2

e1 e2 e1 e2

l1 f 2

S1 − (C1 + C2)−
an2K − dn2K,

S3 + r(F + E1 + cn2K−
C8)− C5 − bn2K,
(1 − r)(F + E1 + cn2K
−C8),

H1 − C11

S1 − (C1 + C2)−
an6K − dn6K,

w(S4 − C6)− bn6K+
(1 − w)(S4 − C7 − S5)+
r(F + E1 + cn6K − C8),
(1 − r)(F + E1 + cn6K
−C8),

H1 − C11

S2 − (C3 + C4)−
an10K − dn10K,

S3 + r(E1 + F + cn10K−
C8)− C5 − bn10K,
(1 − r)(E1 + F + cn10K
−C8),

H2 − C11

S2 − (C3 + C4)−
an14K − dn14K,

w(S4 − C6)− bn14K+
(1 − w)(S4 − C7 − S6)+
r(F + E1 + cn14K − C8),
(1 − r)(F + E1 + cn14K−
C8),

H2 − C11

l2

f 1

S1 − (C1 + C2)−
an3K − dn3K,

S3 + r(E2 + A2+
cn3K − E3 − C9)−
C5 − bn3K,
(1 − r)(E2 + A2+
cn3K − E3 − C9),

H1 − C10 + S8 − S9 − E5

S1 − (C1 + C2)−
an7K − dn7K,

w(S4 − C6)− bn7K+
(1 − w)(S4 − C7 − S5)+
r(E2 + A2 + cn7K−
C9 − E3),

(1 − r)(E2 + A2+
cn7K − C9 − E3),

H1 − C10 + S8 − S9 − E5

S2 − (C3 + C4)−
an11K − dn11K,

S3 + r(E2 + A2+
cn11K − C9 − E4)−
C5 − bn11K,
(1 − r)(E2 + A2+
cn11K − C9 − E4),

H2 + S8 − C10 − E5 − S10

S2 − (C3 + C4)−
an15K − dn15K,

w(S4 − C6)− bn15K+
(1 − w)(S4 − C7 − S6)+
r(E2 + A2 + cn15K−
C9 − E4),

(1 − r)(E2 + A2+
cn15K − C9 − E4),

H2 + S8 − C10 − S10 − E5

f 2

S1 − (C1 + C2)−
an4K − dn4K,

S3 + r(E2 + cn4K−
E3 − C9)− C5 − bn4K,
(1 − r)(E2 + cn4K−
E3 − C9),

H1

S1 − (C1 + C2)−
an8K − dn8K,

w(S4 − C6)− bn8K+
(1 − w)(S4 − C7 − S5)+
r(E2 + cn8K − C9−
E3),
(1 − r)(E2 + cn8K−
C9 − E3),

H1

S2 − (C3 + C4)−
an12K − dn12K,

S3 + r(E2 + cn12K−
C9 − E4)− C5−
bn12K,
(1 − r)(E2 + cn12K−
C9 − E4),

H2

S2 − (C3 + C4)−
an16K − dn16K,

w(S4 − C6)− bn16K+
(1 − w)(S4 − C7 − S6)+
r(E2 + cn16K − C9−
E4),
(1 − r)(E2 + cn16K−
C9 − E4),

H2

According to Table 2, the replication dynamic equation f for the expected returns and
strategy choices of each party was derived (see Appendix A), and the expected returns
of each entity were calculated (Formulas (A16)–(A19)). The equilibrium point is obtained
by setting the equation f to zero. The Jacobian matrix J was constructed by using the
first method of Lyapunov (see Appendix A). Analyze the eigenvalues corresponding to
each equilibrium point strategy combination to determine the asymptotic stability of the
equilibrium points. The eigenvalues of the equilibrium points of each strategy are shown
in Table A1. It is determined that the 12 equilibrium points may have stability, and the
stability conditions are shown in Table 3.

Table 3. Evolutionary stability condition.

Strategy
Combination Stable Condition

1 (g2, e2, l2, f 2) (S1 − S2)− (C1 + C2)
−(n8 − n16)(a + d)K
+(C3 + C4) < 0

S3 − S4 + S6 − (C5 − C7)
−(n12 − n16)(b − cr)K
+w(C6 − C7 − S6) < 0

(1 − r)[c(n14 − n16)K
−(C8 − C9) + F + E1
−E2 + E4] < 0

2 (g2, e2, l1, f 2) (S1 − S2)− (C1 + C2)
−(n6 − n14)(a + d)K
+(C3 + C4) < 0

S3 − S4 + S6 − (C5 − C7)
−(n10 − n14)(b − cr)K
+w(C6 − C7 − S6) < 0

(1 − r)[c(n14 − n16)K
−(C8 − C9) + F + E1
−E2 + E4] > 0

S7 − (C10
−C11) < 0

3 (g2, e2, l1, f 1) (S1 − S2)− (C1 + C2)
−(n5 − n13)(a + d)K
+(C3 + C4) < 0

S3 − S4 + S6 − (C5 − C7)
−(n9 − n13)(b − cr)K
+w(C6 − C7 − S6) < 0

(1 − r)[c(n13 − n15)K
−(C8 − C9) + F + E1
−E2 + E4 + A1 − A2] > 0

S7 − (C10
−C11) > 0

4 (g2, e1, l2, f 2) (S1 − S2)− (C1 + C2)
−(n4 − n12)(a + d)K
+(C3 + C4) < 0

S3 − S4 + S6 − (C5 − C7)
−(n12 − n16)(b − cr)K
+w(C6 − C7 − S6) > 0

(1 − r)[c(n10 − n12)K
−(C8 − C9) + F + E1
−E2 + E4] < 0
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Table 3. Cont.

Strategy
Combination Stable Condition

5 (g2, e1, l1, f 2) (S1 − S2)− (C1 + C2)
−(n2 − n10)(a + d)K
+(C3 + C4) < 0

S3 − S4 + S6 − (C5 − C7)
−(n10 − n14)(b − cr)K
+w(C6 − C7 − S6) > 0

(1 − r)[c(n10 − n12)K
−(C8 − C9) + F + E1
−E2 + E4] > 0

S7 − (C10
−C11) < 0

6 (g2, e1, l1, f 1) (S1 − S2)− (C1 + C2)
−(n1 − n9)(a + d)K
+(C3 + C4) < 0

S3 − S4 + S6 − (C5 − C7)
−(n9 − n13)(b − cr)K
+w(C6 − C7 − S6) > 0

(1 − r)[c(n9 − n11)K
−(C8 − C9) + A1 − A2
+F + E1 − E2 + E4] > 0

S7 − (C10
−C11) > 0

7 (g1, e2, l2, f 2) (S1 − S2)− (C1 + C2)
−(n8 − n16)(a + d)K
+(C3 + C4) > 0

S3 − S4 + S5 − (C5 − C7)
−(n4 − n8)(b − cr)K
+w(C6 − C7 − S5) < 0

(1 − r)[c(n6 − n8)K
−(C8 − C9) + F + E1
−E2 + E3] < 0

8 (g1, e2, l1, f 2) (S1 − S2)− (C1 + C2)
−(n6 − n14)(a + d)K
+(C3 + C4) > 0

S3 − S4 + S5 − (C5 − C7)
−(n2 − n6)(b − cr)K
+w(C6 − C7 − S5) < 0

(1 − r)[c(n6 − n8)K
−(C8 − C9) + F + E1
−E2 + E3] > 0

S7 − (C10
−C11) < 0

9 (g1, e2, l1, f 1) (S1 − S2)− (C1 + C2)
−(n5 − n13)(a + d)K
+(C3 + C4) > 0

S3 − S4 + S5 − (C5 − C7)
−(n1 − n5)(b − cr)K
+w(C6 − C7 − S5) < 0

(1 − r)[c(n5 − n7)K
−(C8 − C9) + A1 − A2
+F + E1 − E2 + E3] > 0

S7 − (C10
−C11) > 0

10 (g1, e1, l2, f 2) (S1 − S2)− (C1 + C2)
−(n4 − n12)(a + d)K
+(C3 + C4) > 0

S3 − S4 + S5 − (C5 − C7)
−(n4 − n8)(b − cr)K
+w(C6 − C7 − S5) > 0

(1 − r)[c(n2 − n4)K
−(C8 − C9) + F + E1
−E2 + E3] < 0

11 (g1, e1, l1, f 2) (S1 − S2)− (C1 + C2)
−(n2 − n10)(a + d)K
+(C3 + C4) > 0

S3 − S4 + S5 − (C5 − C7)
−(n2 − n6)(b − cr)K
+w(C6 − C7 − S5) > 0

(1 − r)[c(n2 − n4)K
−(C8 − C9) + F + E1
−E2 + E3] > 0

S7 − (C10
−C11) < 0

12 (g1, e1, l1, f 1) (S1 − S2)− (C1 + C2)
−(n1 − n9)(a + d)K
+(C3 + C4) > 0

S3 − S4 + S5 − (C5 − C7)
−(n1 − n5)(b − cr)K
+w(C6 − C7 − S5) > 0

(1 − r)[c(n1 − n3)K
−(C8 − C9) + A1 − A2
+F + E1 − E2 + E3] > 0

S7 − (C10
−C11) > 0

3.4. Analysis of the Stability Conditions for Strategy Combinations

Table 3 can be used to determine the stable achievement conditions of each strategy
portfolio as follows.

Strategy Portfolio 1 is (g2, e2, l2, f 2), representing weak supervision by the central
government, partial disclosure by local governments, deceptive marketing by enterprises,
and non-participation of netizens in dissemination. The stability conditions are as follows:

(S1 − S2)− (C1 + C2)− (n8 − n16)(a + d)K + (C3 + C4) < 0
S3 − S4 + S6 + w(C6 − C7 − S6)− C5 + C7 − (n12 − n16)(b − cr)K < 0
(1 − r)[c(n14 − n16)K − (C8 − C9) + F + E1 − E2 + E4] < 0

(1)

For the central government, the difference in public panic between choosing the
strong supervision strategy and the weak supervision strategy (n8 − n16) is greater than
the critical value P (P = (S1−S2)−(C1+C2)+(C3+C4)

(a+d)K ). When P > 0, weak supervision results
in lower public panic than strong supervision, prompting the central government to reduce
supervision intensity. If the panic difference is positive, the central government opts for
weak supervision. If the panic difference is negative, the profits from strong supervision are
lower than those from weak supervision, leading the central government to choose weak
supervision. When P < 0, the difference in public panic between full and partial disclosure
exceeds a critical value. Partial disclosure results in lower public panic than full disclosure,
leading the local government to withhold some information. If the panic difference is
positive, the local government opts for partial disclosure. If the panic difference is negative,
the profits from full disclosure are lower than those from partial disclosure, prompting the
local government to choose partial disclosure. When b − cr > 0, the difference in public
panic between local governments choosing full disclosure and partial disclosure (n12 − n16)
is less than the critical value Q1 (Q1 = S3−S4+S6−(C5−C7)+w(C6−C7−S6)

(b−cr)K ). When Q1 > 0, the
degree of public panic caused by local governments partially disclosing information on
the enterprise crisis event is lower than that caused by fully disclosing such information.
Therefore, local governments choose to conceal some of the information. When Q1 < 0,
partial disclosure still results in lower public panic than full disclosure, leading the local
government to withhold some information. If the panic difference is positive, the local
government opts for partial disclosure. If the panic difference is negative, the profits from
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full disclosure are lower than those from partial disclosure, prompting the local government
to choose partial disclosure. When b − cr < 0, the difference in the degree of public panic
between the local government’s full disclosure strategy and the partial disclosure strategy
is less than the critical value Q1. When Q1 > 0, the degree of public panic caused by the
local government’s partial disclosure of enterprise crisis event information is lower than
that caused by the full disclosure of event information, and the local government chooses to
conceal part of the information. When Q1 < 0, the difference in panic degree is greater than
zero, and local governments choose to partially disclose. If the difference in panic degree is
less than zero, at this time, the profit of local governments fully disclosing information is
less than that of partially disclosing information, and local governments choose to partially
disclose. The difference in the degree of public panic caused by the authentic marketing
and deceptive marketing strategies of enterprises (n14 − n16) is less than the critical value
V1 (V1 = (C8−C9)−(F+E1−E2+E4)

cK ); that is, the degree of public panic caused by the authentic
marketing of event information by enterprises is lower than that caused by the enterprises
choosing deceptive marketing. In order to pursue economic benefits and high attention,
enterprises choose deceptive marketing.

Strategy Portfolio 2 is (g2, e2, l1, f 2), representing weak supervision by the central
government, partial disclosure by local governments, authentic marketing by enterprises,
and non-participation in dissemination by netizens. The stability conditions are as follows:

(S1 − S2)− (C1 + C2)− (n6 − n14)(a + d)K + (C3 + C4) < 0
S3 − S4 + S6 + w(C6 − C7 − S6)− C5 + C7 − (n10 − n14)(b − cr)K < 0
(1 − r)[c(n14 − n16)K − (C8 − C9) + F + E1 − E2 + E4] > 0
S7 − C10 + C11 < 0

(2)

At this point, the difference in public panic between strong and weak supervision by
the central government (n6 − n14) is greater than the critical value P; that is, the public panic
is low under the weak supervision strategy of the government, and the central government
then adopts the weak supervision strategy. When b − cr > 0, the difference in public panic
between the strategy of local governments choosing to fully disclose event information and
the strategy of partially disclosing event information (n10 − n14) is greater than the critical
value Q1; at this time, local governments choose the strategy of partial disclosure in order
to reduce the losses caused by high public panic. When b − cr < 0, the proportion of public
panic converted into the loss of social benefits for local governments was small enough.
Therefore, even if the public panic caused by partially disclosing event information was
higher than that caused by fully disclosing event information, local governments still chose
to partially disclose event information for their own interests. For enterprises, the difference
in public panic between the enterprises’ authentic marketing of event information and
deceptive marketing of event information (n14 − n16) is greater than the critical value V1.
To avoid a decrease in future economic benefits and attract high attention, enterprises will
choose to truthfully promote event information. For netizens, the difference between the
cost incurred by netizens in choosing to participate in the dissemination strategy and the
social benefits obtained by enterprises when the information is truthfully disseminated
(C10 − S7) is greater than the opportunity cost paid by netizens when they choose not to
participate in the dissemination but the information is true. This indicates that at this
time, the cost paid by netizens in choosing to participate in the communication strategy is
very high and cannot generate benefits. Therefore, netizens chose not to participate in the
dissemination of the event at this time.
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Strategy portfolio 3 is (g2, e2, l1, f 1), representing weak supervision by the central
government, partial disclosure by local governments, authentic marketing by enterprises,
and participation of netizens in dissemination. The stability conditions are as follows:

(S1 − S2)− (C1 + C2)− (n5 − n13)(a + d)K + (C3 + C4) < 0
S3 − S4 + S6 + w(C6 − C7 − S6)− C5 + C7 − (n9 − n13)(b − cr)K < 0
(1 − r)[c(n13 − n15)K − (C8 − C9) + F + E1 − E2 + E4 + A1 − A2] > 0
S7 − (C10 − C11) > 0

(3)

At this time, the difference between the public panic degree of the central govern-
ment’s strong supervision strategy and weak supervision strategy (n5 − n13) is greater
than the critical value P, so the central government chooses the weak supervision strat-
egy. When b − cr > 0, the difference in public panic between the complete disclosure
and partial disclosure strategies of local governments (n9 − n13) is greater than the critical
value Q1, local governments choose the partial disclosure strategy. When b − cr < 0, the
difference between the public panic degree of the local government’s full disclosure and
partial disclosure strategy is less than the critical value Q1. Because the proportion of the
public panic degree converted into the loss of the local government’s social income is small,
the local government chooses the partial disclosure strategy. For enterprises, the differ-
ence in public panic between authentic marketing and deceptive marketing by enterprises
(n13 − n15) is greater than the critical value V2 (V2 = (C8−C9)−(F+E1−E2+E4)−(A1−A2)

cK ). Enter-
prises choose the authentic marketing strategy in pursuit of high attention. For netizens,
the difference between the cost incurred by netizens when choosing to participate in the
dissemination strategy and the social benefits obtained by enterprises when truthfully dis-
seminating (C10 − S7) is smaller than the opportunity cost paid by netizens when choosing
not to participate in the dissemination but the information is true. This indicates that the
opportunity cost paid by netizens when not participating in the dissemination is relatively
large, and there is a possibility of obtaining benefits by participating in the dissemination.
At this point, netizens choose to participate in the dissemination.

Strategy portfolio 4 is (g2, e1, l2, f 2), representing weak supervision by the central
government, full disclosure by local governments, deceptive marketing by enterprises, and
non-participation of netizens in dissemination. The stability conditions are as follows:

(S1 − S2)− (C1 + C2)− (n4 − n12)(a + d)K + (C3 + C4) < 0
S3 − S4 + S6 + w(C6 − C7 − S6)− C5 + C7 − (n12 − n16)(b − cr)K > 0
(1 − r)[c(n10 − n12)K − (C8 − C9) + F + E1 − E2 + E4] < 0

(4)

For the central government, the difference in public panic degree between strong
and weak supervision (n4 − n12) exceeds the critical value P. To reduce public panic, the
central government opts for weak supervision. When b − cr > 0, the difference in public
panic degree between full and partial disclosure by the local government (n12 − n16) is
below the critical value Q1. To minimize public panic, the local government selects full
disclosure. When b − cr < 0, the public panic degree under full disclosure exceeds the
critical value Q1. To avoid central government supervision, the local government adopts
the full disclosure strategy. For enterprises, the difference in public panic degree between
authentic and deceptive marketing (n10 − n12) is below the critical value V1. To maximize
panic-driven attention, enterprises opt for deceptive marketing.
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Strategy portfolio 5 is (g2, e1, l1, f 2), representing weak supervision by the central
government, full disclosure by the local government, authentic marketing by enterprises,
and non-participation of netizens in dissemination. The stability conditions are as follows:

(S1 − S2)− (C1 + C2)− (n2 − n10)(a + d)K + (C3 + C4) < 0
S3 − S4 + S6 + w(C6 − C7 − S6)− C5 + C7 − (n10 − n14)(b − cr)K > 0
(1 − r)[c(n10 − n12)K − (C8 − C9) + F + E1 − E2 + E4] > 0
S7 − C10 + C11 < 0

(5)

For the central government, the difference in public panic degree between strong and
weak supervision (n2 − n10) exceeds the critical value P. To reduce public panic, the central
government opts for weak supervision. When b − cr > 0, the difference in public panic
degree between full and partial disclosure by the local government (n10 − n14) is below the
critical value Q1. To minimize public panic and losses, the local government selects full
disclosure. For enterprises, the difference in public panic degree between authentic and
deceptive marketing (n10 − n12) exceeds the critical value V1. To maximize public attention,
enterprises select the authentic marketing strategy, which yields a higher public panic
degree. For netizens, the sum of the social benefits from participating in dissemination
and the opportunity cost of not participating (when the information is true) is less than
the cost of participation. This implies that participation incurs significant costs without
commensurate benefits. Thus, netizens opt not to participate in dissemination.

Strategy portfolio 6 is (g2, e1, l1, f 1), representing weak supervision by the central
government, full disclosure by local governments, authentic marketing by enterprises, and
participation of netizens in dissemination. The stability conditions are as follows:

(S1 − S2)− (C1 + C2)− (n1 − n9)(a + d)K + (C3 + C4) < 0
S3 − S4 + S6 + w(C6 − C7 − S6)− C5 + C7 − (n9 − n13)(b − cr)K > 0
(1 − r)[c(n9 − n11)K − (C8 − C9) + A1 − A2 + F + E1 − E2 + E4] > 0
S7 − (C10 − C11) > 0

(6)

For the central government, the difference in public panic degree between strong and
weak supervision (n1 − n9) exceeds the critical value P. To reduce public panic, the central
government opts for weak supervision. When b − cr > 0, the difference in public panic
degree between full and partial disclosure by the local government (n9 − n13) is below the
critical value Q1. To minimize public panic, the local government selects full disclosure.
When b − cr < 0, even if the difference in public panic degree between full and partial
disclosure exceeds Q1, the local government is minimally affected by public panic. Thus, it
fully discloses information to avoid central government supervision. For enterprises, the
difference in public panic degree between authentic and deceptive marketing (n9 − n11)
exceeds the critical value V2. To maximize economic benefits, enterprises opt for authentic
marketing. For netizens, the net cost of participating in dissemination (considering costs
and social benefits) is lower than the opportunity cost of non-participation. Since the loss
from non-participation is greater, netizens choose to participate in dissemination.

Strategy portfolio 7 is (g1, e2, l2, f 2), representing strong supervision by the central
government, partial disclosure by the local government, deceptive marketing by enterprises,
and non-participation of netizens in dissemination. The stability conditions are as follows:

(S1 − S2)− (C1 + C2)− (n8 − n16)(a + d)K + (C3 + C4) > 0
S3 − S4 + S5 + w(C6 − C7 − S5)− C5 + C7 − (n4 − n8)(b − cr)K < 0
(1 − r)[c(n6 − n8)K − (C8 − C9) + F + E1 − E2 + E3] < 0

(7)
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For the central government, the difference in public panic degree between strong
and weak supervision (n8 − n16) is below the critical value P, leading the central gov-
ernment to opt for strong supervision. When b − cr > 0, the difference in public
panic degree between full and partial disclosure (n4 − n8) exceeds the critical value Q2

(Q2 = S3−S4+S5−(C5−C7)+w(C6−C7−S5)
(b−cr)K ), prompting the local government to choose partial

disclosure to reduce public panic. When b − cr < 0, the difference in public panic degree
between full and partial disclosure is below the critical value Q2, indicating minimal impact
on the local government. In this case, the local government selects partial disclosure to
conceal information and evade central government accountability. For enterprises, the
difference in public panic degree between authentic and deceptive marketing (n6 − n8)
is below the critical value V3 (V3 = (C8−C9)−(F+E1−E2+E3)

cK ), leading enterprises to choose
deceptive marketing to maximize benefits.

Strategy portfolio 8 is (g1, e2, l1, f 2), representing strong supervision by the central
government, partial disclosure by the local government, authentic marketing by enterprises,
and non-participation of netizens in dissemination. The stability conditions are as follows:

(S1 − S2)− (C1 + C2)− (n6 − n14)(a + d)K + (C3 + C4) > 0
S3 − S4 + S5 + w(C6 − C7 − S5)− C5 + C7 − (n2 − n6)(b − cr)K < 0
(1 − r)[c(n6 − n8)K − (C8 − C9) + F + E1 − E2 + E3] > 0
S7 − C10 + C11 < 0

(8)

For the central government, the difference in public panic degree between strong and
weak supervision (n6 − n14) is below the critical value P, prompting the central government
to opt for strong supervision to reduce public panic. When b − cr > 0, the difference
in public panic degree between full and partial disclosure (n2 − n6) exceeds the critical
value Q2, leading the local government to choose partial disclosure to minimize public
panic. When b − cr < 0, the difference in public panic degree between full and partial
disclosure is below the critical value Q2. Since public panic has minimal impact on the local
government, it is disregarded, and the local government selects partial disclosure to evade
central government accountability. For enterprises, the difference in public panic degree
between truthful and false dissemination (n6 − n8) exceeds the critical value V3, leading
enterprises to choose authentic marketing to maximize public attention. For netizens, the
net cost of participating in dissemination (considering costs and social benefits) exceeds the
opportunity cost of not participating in authentic marketing by enterprises. This indicates
that participating in dissemination results in greater losses, leading netizens to choose
non-participation.

Strategy portfolio 9 is (g1, e2, l1, f 1), representing strong supervision by the central
government, partial disclosure by local governments, authentic marketing by enterprises,
and participation of netizens in dissemination. The stability conditions are as follows:

(S1 − S2)− (C1 + C2)− (n5 − n13)(a + d)K + (C3 + C4) > 0
S3 − S4 + S5 + w(C6 − C7 − S5)− C5 + C7 − (n1 − n5)(b − cr)K < 0
(1 − r)[c(n5 − n7)K − (C8 − C9) + A1 − A2 + F + E1 − E2 + E3] < 0
S7 − (C10 − C11) > 0

(9)

For the central government, the difference in public panic degree between strong and
weak supervision (n5 − n13) is below the critical value P, leading the central government to
adopt strong supervision. When b − cr > 0, the difference in public panic degree between
full and partial disclosure (n1 − n5) exceeds the critical value Q2, prompting the local
government to choose partial disclosure to reduce public panic. When b − cr < 0, the
public panic degree has minimal impact on the local government, which then opts for
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partial disclosure to protect its reputation and evade central government accountability.
For enterprises, the difference in public panic degree between authentic and deceptive
marketing (n5 − n7) exceeds the critical value V4 (V4 = (C8−C9)−(F+E1−E2+E3)−(A1−A2)

cK ),
leading enterprises to choose authentic marketing to maximize public attention. For
netizens, the net benefit of participating in dissemination (considering costs and increased
social benefits) outweighs the opportunity cost of non-participation. Since the loss from
not participating is greater, netizens choose to participate in dissemination.

Strategy portfolio 10 is (g1, e1, l2, f 2), representing strong supervision by the central
government, full disclosure by the local government, deceptive marketing by enterprises,
and non-participation of netizens in dissemination. The stability conditions are as follows:

(S1 − S2)− (C1 + C2)− (n4 − n12)(a + d)K + (C3 + C4) > 0
S3 − S4 + S5 + w(C6 − C7 − S5)− C5 + C7 − (n4 − n8)(b − cr)K > 0
(1 − r)[c(n2 − n4)K − (C8 − C9) + F + E1 − E2 + E3] < 0

(10)

The difference in public panic degree between strong and weak supervision by the
central government (n4 − n12) is below the critical value P, leading the central government
to adopt the strong supervision strategy. When b − cr > 0, the difference in public panic
degree between full and partial disclosure (n4 − n8) is below the critical value Q2, prompting
the local government to choose full disclosure to mitigate the impact of public panic. When
b − cr < 0, the difference in public panic degree between full and partial disclosure exceeds
the critical value Q2, indicating minimal impact on the local government. In this case,
the local government opts for full disclosure to avoid subsequent central government
supervision. For enterprises, the difference in public panic degree between authentic and
deceptive marketing (n2 − n4) is below the critical value V3, leading enterprises to choose
deceptive marketing to maximize economic benefits.

Strategy portfolio 11 is (g1, e1, l1, f 2), representing strong supervision by the central
government, full disclosure by local governments, authentic marketing by enterprises, and
non-participation of netizens in dissemination. The stability conditions are as follows:

(S1 − S2)− (C1 + C2)− (n2 − n10)(a + d)K + (C3 + C4) > 0
S3 − S4 + S5 + w(C6 − C7 − S5)− C5 + C7 − (n2 − n6)(b − cr)K > 0
(1 − r)[c(n2 − n4)K − (C8 − C9) + F + E1 − E2 + E3] > 0
S7 − C10 + C11 < 0

(11)

For the central government, the difference in public panic degree between strong and
weak supervision (n2 − n10) is below the critical value P, leading the central government
to adopt strong supervision to reduce public panic. When b − cr > 0, the difference in
public panic degree between full and partial disclosure (n2 − n6) is below the critical value
Q2, prompting the local government to choose full disclosure to mitigate the impact of
public panic. When b − cr < 0, local governments disregard the impact of public panic
and opt for honest disclosure to avoid central government supervision. For enterprises,
the difference in public panic degree between authentic and deceptive marketing (n2 − n4)
exceeds the critical value V3, leading enterprises to choose authentic marketing to gain
public attention. For netizens, when participating in dissemination alongside truthful
enterprises dissemination, the net cost (cost minus social benefits) exceeds the opportunity
cost of non-participation. Thus, netizens incur greater losses by participating and therefore
choose not to participate in dissemination.
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Strategy Portfolio 12 is (g1, e1, l1, f 1), representing strong supervision by the central
government, full disclosure by the local government, authentic marketing by enterprises
and participation of netizens in dissemination. The stability conditions are as follows:

(S1 − S2)− (C1 + C2)− (n1 − n9)(a + d)K + (C3 + C4) > 0
S3 − S4 + S5 + w(C6 − C7 − S5)− C5 + C7 − (n1 − n5)(b − cr)K > 0
(1 − r)[c(n1 − n3)K − (C8 − C9) + A1 − A2 + F + E1 − E2 + E3] > 0
S7 − (C10 − C11) > 0

(12)

For the central government, the difference in public panic degree between strong and
weak supervision (n1 − n9) is below the critical value P, leading the central government
to adopt strong supervision to reduce public panic. When b − cr > 0, the difference in
public panic degree between full and partial disclosure (n1 − n5) is below the critical value
Q2, prompting the local government to choose full disclosure to mitigate the impact of
public panic. When b − cr < 0, the difference in public panic degree between full and
partial disclosure exceeds the critical value Q2. In this case, the local government disregards
the influence of public panic and opts for full disclosure to avoid subsequent central
government supervision. For enterprises, the difference in public panic degree between
truthful and deceptive marketing (n1 − n3) exceeds the critical value V4, leading enterprises
to choose authentic marketing despite the higher public panic degree. For netizens, the net
cost of participating in dissemination (considering truthful dissemination by enterprises) is
lower than the opportunity cost of not participating. Since the loss from non-participation
is greater, netizens choose to participate in dissemination.

4. Simulation Analysis
By constructing and analyzing the evolutionary game model, we derive the payoff

matrix and equilibrium strategies for the quadripartite agent game. To validate the model’s
accuracy, we further investigate the interplay between strategy selection among all agents.
Then, the numerical examples were simulated using MATLABR2022b software to analyze
the evolutionary game model.

4.1. Initial Assignment for Simulation

To ensure the reality and validity of the model simulation results, the parameter
assignment in this study is mainly estimated based on the “Tesla brake Failure” public
opinion event that occurred in China in 2021. This case completely covers four agents: the
central government (the State Administration for Market Regulation), the local government
(the market supervision department of the place where the incident occurred), the enterprise
(Tesla) and netizens. The assignment of all parameters follows the constraints in the model
assumptions and is obtained through reasonable estimation and standardization processing
of the publicly available information, industry reports and related academic research. The
initial variable assignments are shown in Table 4.

The parameter assignment of the central government is mainly based on its supervi-
sion behavior and actual impact on events. Under the strong supervision strategy, referring
to the actual expenditures of the special investigation team established by the State Admin-
istration for Market Regulation of China for technical appraisal and cross-departmental
coordination, let the central government investigation cost C1 = 100 and the network control
cost C2 = 80. Under the weak supervision strategy, only basic administrative and publicity
costs are incurred (C3 = 40, C4 = 20). Strong supervision can effectively calm public opinion,
restore market confidence and bring high social benefits (S1 = 250). While weak regulation
can maintain basic order, its benefits are limited (S2 = 80). Considering that the indirect
losses caused by public panic may far outweigh the direct losses of the event, K is set at
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1000. Set the loss rate of central social benefits at 10% (a = 0.1), and the intensification of
public panic will force the government to increase the emergency budget (d = 0.2).

Table 4. Variable initial assignment.

Variable Value Variable Value Variable Value Variable Value Variable Value

C1 100 S1 250 A2 4 w 0.4 n11 0.7
C2 80 S2 80 E1 120 n1 0.15 n12 0.45
C3 40 S3 150 E2 200 n2 0.1 n13 0.45
C4 20 S4 40 E3 150 n3 0.6 n14 0.4
C5 60 S5 100 E4 60 n4 0.35 n15 0.9
C6 40 S6 50 E5 80 n5 0.3 n16 0.65
C7 30 S7 15 F 40 n6 0.25 r 0.25
C8 20 S8 10 a 0.1 n7 0.75 K 1000
C9 50 S9 20 b 0.15 n8 0.5 H1 30
C10 5 S10 8 c 0.3 n9 0.25 H2 10
C11 3 A1 12 d 0.2 n10 0.2

Based on the expenses for holding press conferences and organizing third-party ap-
praisals by the market supervision bureaus of first-tier cities in China, the cost of fully dis-
closing information is the highest (C5 = 60), but it can greatly enhance credibility (S3 = 150).
Based on the behavior of the local government avoiding sensitive information in the event,
the partial disclosure cost is relatively low (C6 = 40, C7 = 30), and basic benefits can be
obtained (S4 = 40). If one chooses to conceal and fails to report, they will suffer significant
losses under strong central government supervision (S5 = 100), while the losses will be
relatively minor under weak supervision (S6 = 50). Based on the fact that local governments
were more inclined to handle the situation independently rather than report it in the early
stage of the case, the probability w of reporting to the central government when partially
disclosing is set at 0.4. Local governments are closer to the center of public opinion and are
more affected. The local loss rate is set slightly higher than that of the central government
(b = 0.15).

If Tesla chooses to respond truthfully and cooperatively, it can achieve long-term
stable returns (E1 = 120) and pay a lower cost of explanation (C8 = 20). Referring to
the research and development subsidy funds provided by the Chinese government to
enterprises in emerging industries, such as new energy vehicles that actively fulfill their
social responsibilities, the enterprise incentive fund F is set at 40. If deceptive marketing is
chosen in the early stage of a crisis event, although higher public relations costs (C9 = 50)
need to be paid, it may maintain the brand image in the short term, avoid huge recall costs,
and achieve higher short-term returns (E2 = 200). However, once the central government
implements strict supervision, enterprises will face huge future losses, such as huge fines
and reputation collapse (E3 = 150). Even under weak supervision, long-term losses can
still be suffered due to the persistence of public opinion (E4 = 60). The income tax rate
adopts the Chinese standard rate of 0.25. Based on research in behavioral economics, the
short-term price increase in some commodities during crisis events can reach over 30%
(c = 0.3).

Netizens need to pay a time cost to participate in the dissemination (C10 = 5), while
there is an opportunity cost if they do not disseminate true information (C11 = 3). The
benefits of a clear and clean online environment brought by strong regulation (H1 = 30) are
significantly higher than those of weak regulation (H2 = 10). Spreading true information
brings positive social benefits (S7 = 15), while spreading false information can gain attention
(S8 = 10), but it faces serious losses under strong supervision (S9 = 20) and minor losses
under weak supervision (S10 = 8). According to the data from the China Consumers



Symmetry 2025, 17, 1694 18 of 39

Association, if one makes a wrong consumption decision due to the dissemination of
false information, they may suffer economic losses (E5 = 80). The influence coefficients
of netizens’ dissemination on enterprise profits are set as A1 = 0.1×E1 and A2 = 0.2×E2,
reflecting the long-term promotion effect of rational dissemination and the short-term
amplification effect of extreme dissemination.

4.2. The Influence of Public Panic on Evolutionary Equilibrium

The values of critical values P, Q1, Q2, V1, V2, V3, V4 are calculated according to the
initial assignment, as shown in Table 5 below.

Table 5. Frontage value.

Frontage
Value Value Frontage

Value Value Frontage
Value Value Frontage

Value Value

P 0.167 Q2 1.92 V2 −0.23 V4 −0.59
Q1 1.52 V1 −0.2 V3 −0.56

Via the initial values S7, C10 and C11, the evolution strategy combinations (1, 1, 1, 1),
(1, 1, 0, 0), (0, 1, 1, 1), and (0, 1, 0, 0) can be used; a panic degree is then assigned separately
according to the critical value, and the following evolutionary game process diagram can
be obtained.

Figure 3 shows the evolutionary stabilization strategy (1, 1, 1, 1) simulated according
to the initial assignment. Figure 4 shows the evolutionarily stable strategy (1, 1, 0, 0) after
changing the values of E3, n4 and n12 to 80, 0.7 and 0.65, respectively, on the basis of the
initial assignment. Figure 5 shows the evolutionarily stable strategy (0, 1, 1, 1) with the
values of S2, C3, n1, n9 and n11 changed to 120, 20, 0.5, 0.2 and 0.1. Figure 6 shows the
evolutionarily stable strategy (0, 1, 0, 0) obtained by changing S2, E2, E4, E5, n4 and n12 to
130, 220, 30, 20, 0.9 and 0.6.

Figure 3. Evolution strategy (1, 1, 1, 1).

Figure 4. Evolution strategy (1, 1, 0, 0).
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Figure 5. Evolution strategy (0, 1, 1, 1).

Figure 6. Evolution strategy (0, 1, 0, 0).

As shown by the numerical simulation results, under the initial conditions, the system
evolves toward the ideal strategy (1, 1, 1, 1), characterized by strong central supervision,
full disclosure at the local level, authentic marketing by enterprises and dissemination by
netizens. When E3 decreases from 150 to 80, n4 increases from 0.35 to 0.7, and n12 rises from
0.45 to 0.65, the strategy shifts to (1, 1, 0, 0). This represents strong central supervision, full
disclosure at the local level, deceptive marketing by enterprises and non-participation in
dissemination by netizens. This aligns with the early characteristics of the Tesla incident:
despite regulatory intervention, the company opted for a hardline response due to reduced
punishment severity (E3 decrease) and heightened panic premium (n4 increase), while
netizens shifted toward cautious silence amid increased risks of information confusion.
When S2 increases from 80 to 120, C3 decreases from 40 to 20, n1 rises from 0.15 to 0.5,
n9 falls from 0.25 to 0.2, and n11 drops from 0.7 to 0.1, the strategy combination evolves to
(0, 1, 1, 1). This indicates that even when enterprises maintain integrity and netizens actively
participate, the system deviates from optimal regulatory intensity if the net benefits of
weak central regulation surpass those of strong regulation due to reduced costs and altered
benefit assessments. When S2 increases to 130, E2 rises to 220, E4 drops to 30, E5 falls to 20,
n4 climbs to 0.9, and n12 rises to 0.6, the strategy combination deteriorates to (0, 1, 0, 0). This
fully simulates the vicious cycle observed in the Tesla incident, where regulatory absence
led to uncontrolled enterprises and public silence. It also provides theoretical grounds for
precise intervention: by setting penalty thresholds and panic control critical points, the
system can be effectively guided back to its ideal state.

The parameter evolution simulation reveals that the effectiveness of enterprise public
opinion crisis management highly depends on the dynamic equilibrium of several key
parameters. In the Tesla case, even if the central government maintains strong regulation
and local full disclosure, if the punishment for enterprises’ deceptive marketing lacks suffi-
cient severity or public panic becomes uncontrollable, it will still lead to enterprises taking
desperate risks and netizens choosing silence, causing the system to deviate from the ideal
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state of collaborative governance. This indicates that supervisory deterrence, panic manage-
ment, enterprise incentives and netizen participation costs significantly influence strategy
evolution. Therefore, during the initial stages of Tesla’s brake failure incident, regulators
should intervene swiftly to curb corporate speculation through adequate penalties and
efficient oversight. Simultaneously, enterprises must recognize that the long-term benefits
of integrity far outweigh short-term gains from deception. Furthermore, optimizing the
information environment to reduce public panic and designing incentives to guide rational
public discourse are essential. Only when the strategies of these four major actors form
a positive feedback loop can the system stabilize at an ideal equilibrium: strong central
supervision, full local disclosure, authentic enterprise marketing and dissemination by the
public. This achieves the fundamental resolution of public opinion crises.

4.3. The Influence of x Initial Value on Evolutionary Equilibrium

Figures 7 and 8 show the evolution process diagram and top view of y, z and p when
the initial value of x is 0. It can be seen from the figure that when the initial value of
x is 0, p has no influence on the evolution process of y and z, where the decline rate
of y value is greater than the rise rate of z, indicating that when the initial value of the
central government’s strong supervision is 0, the proportion of netizens participating in
dissemination has no influence on the proportion of local government’s full disclosure and
the proportion of enterprises’ authentic marketing. The proportion of full disclosure by local
governments and the proportion of authentic marketing by enterprises are determined by
local governments and enterprises themselves. The larger the initial value of z, the smaller
the initial value of y, indicating that the larger the proportion of authentic marketing of
the enterprises, the smaller the proportion of complete disclosure of the local government.
When the proportion of authentic marketing of enterprises is 1, the proportion of full
disclosure of local government is close to 0.

Figure 7. Main view of the evolution strategy (x = 0). Colors represent different initial strategy points.

Figure 8. Top view of the evolution strategy (x = 0). Color scheme same as in Figure 7.



Symmetry 2025, 17, 1694 21 of 39

Figures 9 and 10 show the evolution process diagram and top view of y, z and p when
the initial value of x is 1. It can be seen from the figure that when the initial value of x is
1, p has no influence on the evolution process of y and z, and the rising speed of y value
is smaller than the decreasing speed of z, indicating that when the initial value of the
central government’s strong supervision is 1, the proportion of netizens participating in
dissemination has no influence on the proportion of local government’s full disclosure and
the proportion of enterprises’ authentic marketing. The proportion of full disclosure by
local governments and the proportion of authentic marketing by enterprises are determined
by local governments and enterprises themselves. The smaller the initial value of z, the
larger the initial value of y, indicating that the proportion of authentic marketing by the
enterprises is smaller, and the proportion of complete disclosure by the local government is
larger. When the proportion of authentic marketing of enterprises is 0, the proportion of
full disclosure of local government is close to 1.

Figure 9. Main view of the evolution strategy (x = 1). Color scheme same as in Figure 7.

Figure 10. Top view of the evolution strategy (x = 1). Color scheme same as in Figure 7.

Figures 7–10 prove that the smaller the initial proportion of authentic marketing of the
enterprises, the more obvious the promotion effect on the local government to adopt the
strategy of complete disclosure.

4.4. The Influence of y Initial Value on Evolutionary Equilibrium

Figures 11 and 12 show the evolution process diagram and top view of x, z and p
when the initial value of y is 0. It can be seen from the figure that when the initial value of
y is 0, the size of p does not affect the evolution process of x and z, and the rate of decline
of x is greater than the rate of rise in z. In other words, when the initial proportion of
full disclosure by local governments is 0, the participation of netizens in dissemination
has no impact on the proportion of strong supervision by the central government and the
proportion of authentic marketing by the enterprises, indicating that the proportion of
strong supervision by the central government and the proportion of authentic marketing
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by the enterprises are determined by themselves. When z increases, x decreases, indicating
that the greater the proportion of authentic marketing of the enterprises, the smaller the
proportion of strong supervision by the central government. When the proportion of
authentic marketing of the enterprises is 1, the proportion of strong supervision by the
central government is 0. This proves that the greater the proportion of authentic marketing
from the media, the more relaxed the central government will be.

Figure 11. Main view of the evolution strategy (y = 0). Colors represent different initial
strategy points.

Figure 12. Top view of the evolution strategy (y = 0). Color scheme same as in Figure 11.

Figures 13 and 14 show the evolution process diagram and top view of x, z and p when
the initial value of y is 1. As can be seen from the figure, when the initial value of y is 1, the
evolution process of x and z is affected by the size of p. The smaller the value of p, the faster
x increases compared to the rate at which z increases. That is, when the initial proportion of
full disclosure by local governments is 1, the lower the proportion of netizens participating
in dissemination, the faster the proportion of strong supervision by the central government
will rise compared to the rate of decline of authentic marketing by the enterprises. In
addition, when the proportion of netizens participating in the dissemination is greater
than 0.5, the changes in x and z both show a spiral phenomenon; that is, the proportion
of strong supervision by the central government shows a spiral upward trend, while the
proportion of authentic marketing by the enterprises shows a spiral downward trend, and
the overall trend remains unchanged. When the proportion of strict supervision by the
central government is 1, the proportion of authentic marketing by enterprises is 0. That is,
when netizens participate in the dissemination, enterprises always put their own interests
first, use deceptive marketing to deal with the public opinion crisis of the enterprise and
try to confuse consumers. The central government always strengthens supervision and
maintains network order.
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Figure 13. Main view of the evolution strategy (y = 1). Color scheme same as in Figure 11.

Figure 14. Top view of the evolution strategy (y = 1). Color scheme same as in Figure 11.

Figures 11–14 prove that the larger the initial proportion of deceptive marketing by
enterprises, the more obvious the promotion effect of the central government in choosing a
strong supervision strategy.

4.5. The Influence of z Initial Value on Evolutionary Equilibrium

Figures 15 and 16 show the evolution process diagram and top view of x, y and
p when the initial value of z is 0. When the initial value of z is 0, x and y have two
evolution processes at the same time; that is, x and y simultaneously decline and x and y
simultaneously rise, and with the increase in p-value, x and y simultaneously rise less and
less. This indicates that when the initial value of the authentic marketing ratio of enterprises
is 0, the proportion of the central government’s strong supervision changes in the same
direction as the proportion of the local government’s full disclosure. Moreover, the higher
the proportion of netizens participating in dissemination, the more the proportion of the
central government’s strong supervision decreases in the same direction as that of the local
government’s full disclosure. In other words, under strong central government supervision,
local governments are forced to adopt the strategy of full disclosure to avoid punishment.

Figure 15. Main view of the evolution strategy (z = 0). Colors represent different initial
strategy points.
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Figure 16. Top view of the evolution strategy (z = 0). Color scheme same as in Figure 15.

Figures 17 and 18 show the evolution process diagram and top view of x, y and p when
the initial value of z is 1. When the initial value of z is 1, the size of p has no effect on the
evolution of x and y, and x and y fall and rise at the same time, respectively. That is, when
the initial proportion of honest promotion by enterprises is 1, the proportion of netizens
participating in dissemination will not affect the proportion of strong supervision by the
central government or full disclosure by the local government, and the trend of strong
supervision by the central government is the same as that of full disclosure by the local
government. This shows that when enterprises use authentic marketing, local governments
will be forced to choose the strategy of complete disclosure.

Figure 17. Main view of the evolution strategy (z = 1). Color scheme same as in Figure 15.

Figure 18. Top view of the evolution strategy (z = 1). Color scheme same as in Figure 15.

Figures 15–18 prove that when the central government is strongly regulated, a larger
initial proportion results in a more obvious increase in local governments choosing to fully
disclose enterprise crisis event information.
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4.6. The Influence of p Initial Value on Evolutionary Equilibrium

Figures 19 and 20 show the evolution process diagram and top view of x, y and z
when the initial value of p is 0. When the initial value of p is 0, z has an effect on the
evolution process of x and y, but has no effect on the final evolution result, and x and y
rise and fall at the same time. That is, when the initial proportion of netizens participating
in dissemination is 0, the strategy combination of the central government and the local
government evolves in the same direction.

Figure 19. Main view of the evolution strategy (p = 0). Colors represent different initial
strategy points.

Figure 20. Top view of the evolution strategy (p = 0). Color scheme same as in Figure 19.

Figures 21 and 22 show the evolution process diagram and top view of x, y and z when
the initial value of p is 1. When the initial value of p is 1, x and y rise and fall at the same
time. That is, when the initial proportion of netizens participating in dissemination is 0, the
strategy combination of the central government and the local government evolves in the
same direction.

Figure 21. Main view of the evolution strategy (p = 1). Color scheme same as in Figure 19.
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Figure 22. Top view of the evolution strategy (p = 1). Color scheme same as in Figure 19.

Figures 19–22 prove that the greater the initial proportion of strong supervision by the
central government, the more obvious the increase in local governments choosing to fully
disclose enterprise crisis event information.

5. Results and Management Enlightenment
5.1. Results

Based on the tipping point theory and taking public panic as a breakthrough, this
paper establishes a multi-agent evolutionary game model for public opinion dissemination
between the central government, the local government, enterprises and netizens after
an enterprise crisis event, analyzes the stability point of the model, and explores the
evolutionary equilibrium conditions of each agent’s behavior strategy. Through model
construction and evolutionary stability strategy analysis, the following results are drawn.

(1) Public panic plays a two-way moderating role in the evolution of the behavior strategy
of the government and enterprises. The level of public panic can indirectly affect the
behavior strategies of the government and enterprises through public behavior and
online public opinion; that is, the range of public panic corresponds to the strategy
choices of the government and enterprises, as shown in Table A2.

(2) The central government is more likely to influence the strategic choice of local gov-
ernments than enterprises and netizens. When the central government chooses a
strong supervision strategy, it will push local governments to fully disclose enterprise
public opinion crisis event information. When the initial proportion of the central
government’s strong supervision is larger, that is, the punishment imposed on local
governments is greater, the local government will fully disclose the incident informa-
tion because the punishment after being supervised will be greater than the impact of
public panic.

(3) The greater the proportion of enterprises adopting deceptive marketing strategies,
the more likely the central government is to strengthen supervision, and the more
inclined local governments are to fully disclose information related to the public
opinion crisis of enterprises. To attract users’ attention, enhance brand value and
maximize short-term revenue, enterprises will exaggerate or distort the original facts.
This strategy not only expanded network traffic but also injected false information into
public information flow, intensifying panic. As deceptive marketing spreads, public
panic keeps accumulating, and the risk of collective boycotts increases. This forces
the central government to adopt a strong supervision strategy to curb misleading
propaganda and guide public sentiment, thereby reducing the risk of panic. When
enterprises continuously adopt deceptive marketing strategies after public opinion
events occur, the intensity of public panic depends on the completeness of information
disclosure by local governments.
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5.2. Management Enlightenment

Combining the tipping point theory with the evolutionary game model, this study
provides the following management insights for governments and enterprises.

(1) User dimension: Local governments should carry out digital literacy and crisis infor-
mation identification education for netizens to enhance their ability to discriminate
between true and deceptive marketing information. Enterprises should help netizens
quickly verify the facts of the crisis through transparent communication, traceable
labels and interactive popular science, and strengthen their trust and participation in
the brand’s sustainable commitment. This can not only promptly calm the panic dur-
ing the peak period of public opinion, but also accumulate sustainable consumption
preferences after the crisis, forming a long-term value network jointly maintained by
enterprises and consumers.

(2) Emotional dimension: Enterprises should upgrade their response to public opinion
crises to the operation of sustainable emotional accounts. They should release verifi-
able information within the ESG framework at the first moment of a public opinion
crisis and enhance emotional resonance with visual data, such as the progress of social
welfare. First, conduct public relations with netizens through empathy statements.
Second, invite consumers to participate in the co-creation of green solutions. Finally,
share the sustainable achievements, transforming crisis panic into a deep recogni-
tion of the brand’s sustainable commitment, and thereby driving long-term green
consumption and word-of-mouth expansion.

(3) Content dimension: Enterprises can take the officially disclosed information after a
crisis as content assets, transform the crisis information into sustainable and shareable
stories and conduct authenticity marketing. Meanwhile, enterprises have launched
remedial products, opened up consumer co-creation channels on social media and
used UGC content to help optimize green products. Achieve a complete closed loop
of emotional repair, brand co-creation, and repurchase locking, directly transforming
public opinion crises into a sustainable growth flywheel.

6. Discussion and Conclusions
6.1. Discussion

We utilized the four-agent evolutionary game model to predict the panic generated
during the public opinion dissemination process after a crisis event, providing a basis for
creating a favorable marketing environment and helping enterprises achieve sustainable
marketing. However, this study has certain limitations. The future research directions are
as follows.

(1) Empirical research verification: This study mainly relies on theoretical analysis and
numerical simulation. Although it can reveal the evolution mechanism of panic
emotions and the dynamic characteristics of public opinion dissemination, it lacks
specific empirical data to verify the accuracy and validity of the model. In the future,
the model can be empirically verified by combining specific cases and big data analysis
to further improve the theoretical framework.

(2) Extended research on influencing factors: This study mainly focuses on the bidi-
rectional supervision effect of panic emotions, while the role of other emotions
(such as optimism, anger, etc.) in the dissemination of public opinion has not been
deeply analyzed. In the future, it is necessary to study the role of other emotions
(such as optimism, anger, etc.) in public opinion dissemination and their impact on
market behavior.



Symmetry 2025, 17, 1694 28 of 39

(3) Practical application research: This study mainly explores the evolution mechanism
of public panic and the dynamic characteristics of public opinion dissemination in
enterprise public opinion crises from a macro-perspective, lacking targeted research
for specific industries. In the future, the marketing strategies of different industries
in response to public opinion crisis events should be analyzed, providing more
comprehensive practical support for sustainable marketing.

6.2. Conclusions

After the outbreak of an enterprise public opinion crisis, accurately grasping the
moment when consumers’ emotions change is crucial for maintaining revenue and brand
equity. Although the existing research on public opinion diffusion mainly focuses on
the macro level, research on the micro level of the four key subjects, namely, the central
government, local governments, enterprises and netizens, is still insufficient. Therefore,
this study analyzed the behavioral factors that drive the triggering of public panic from
three dimensions (content, users, and emotions) and established a four-agent evolutionary
game model, aiming to reveal the micro-laws that control the evolution of enterprise crisis
public opinion in the digital age. The main contributions of this study are as follows.

(1) Deepening the perspective on micro-subject analysis: We conducted an in-depth
analysis of the behavioral factors of each participating agent in public opinion dis-
semination at the micro level, making up for the deficiency of existing research in the
analysis of micro-agents. It provides new perspectives and entry points for subse-
quent research, promoting the development of public opinion dissemination research
towards a more detailed and in-depth direction.

(2) Constructing a multi-agent evolutionary game model: We constructed an evolutionary
game model involving the central government, local government, enterprises and
netizens, providing a new methodological tool for studying the interaction among
the agents in the process of complex public opinion dissemination. This multi-agent
analytical approach helps us to understand the dynamic characteristics of public
opinion dissemination more comprehensively.

(3) Performing simulation analysis and a simulation: Based on the four-party evolution
game model of crisis public opinion, the behavioral trajectories and panic degree
inflection points of the central government, local governments, enterprises and neti-
zens under different strategy combinations are simulated to provide decision support
for enterprises’ crisis response and sustainable marketing. The simulation results
can be directly transformed into crisis communication scripts, information disclosure
rhythms and green product launch strategies. This can not only quickly reduce public
panic during the peak stage of public opinion dissemination but also accumulate
brand trust and sustainable consumption assets after the crisis, demonstrating the
enterprise’s own social responsibility while maintaining its long-term profits.
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Appendix A

f =



dx
dt = x(1 − x)[yzp(G11 − G‘13 ) + (1 − y)zp(G12 − G14 ) + yz(1 − p)(G21 − G23 ) + (1 − y)z(1 − p)(G22 − G24 ) + y(1 − z)p(G31 − G33 ) + (1 − y)(1 − z)p(G32 − G34 ) + y(1 − z)(1 − p)(G41 − G43 ) + (1 − y)(1 − z)(1 − p)(G42 − G44 )]

dy
dt = y(1 − y)[xzp(E11 − E12 ) + xz(1 − p)(E21 − E22 ) + x(1 − z)p(E31 − E32 ) + x(1 − z)(1 − p)(E41 − E42 ) + (1 − x)zp(E13 − E14 ) + (1 − x)z(1 − p)(E23 − E24 ) + (1 − x)(1 − z)p(E33 − E34 ) + (1 − x)(1 − z)(1 − p)(E43 − E44 )]

dz
dt = z(1 − z)[xyp(L11 − L31 ) + x(1 − y)p(L12 − L32 ) + (1 − x)yp(L13 − L33 ) + (1 − x)(1 − y)p(L14 − L34 ) + xy(1 − p)(L21 − L41 ) + x(1 − y)(1 − p)(L22 − L42 ) + (1 − x)y(1 − p)(L23 − L43 ) + (1 − x)(1 − y)(1 − p)(L24 − L44 )]

dp
dt = p(1 − p)[xyz(F11 − F21 ) + x(1 − y)z(F12 − F22 ) + (1 − x)yz(F13 − F23 ) + (1 − x)(1 − y)z(F14 − F24 ) + xy(1 − z)(F31 − F41 ) + x(1 − y)(1 − z)(F32 − F42 ) + (1 − x)y(1 − z)(F33 − F43 ) + (1 − x)(1 − y)(1 − z)(F34 − F44 )]

(A1)

J =


M11 M12 M13 M14

M21 M22 M23 M24

M31 M32 M33 M34

0 0 0 M44

 (A2)

M11 = (1 − 2x)
[
yzp

(
G11 − G‘13

)
+ (1 − y)zp

(
G12 − G14

)
+ yz(1 − p)

(
G21 − G23

)
+ (1 − y)z(1 − p)

(
G22 − G24

)
+ y(1 − z)p

(
G31 − G33

)
+ (1 − y)(1 − z)p

(
G32 − G34

)
+y(1 − z)(1 − p)

(
G41 − G43

)
+ (1 − y)(1 − z)(1 − p)

(
G42 − G44

)] (A3)

M12 = x(1 − x)(a + d)K
{

zp
[
(n5 − n13)− (n1 − n9)

]
+ z(1 − p)

[
(n6 − n14)− (n2 − n10)

]
+ (1 − z)p

[
(n7 − n15)− (n3 − n11)

]
+(1 − z)(1 − p)

[
(n8 − n16)− (n4 − n12)

]} (A4)

M13 = x(1 − x)(a + d)K
{

yp
[
(n3 − n11)− (n1 − n9)

]
+ (1 − y)p

[
(n7 − n15)− (n5 − n13)

]
+ y(1 − p)

[
(n4 − n12)− (n2 − n10)

]
+ (1 − y)(1 − p)

[
(n8 − n16)− (n6 − n14)

]} (A5)

M14 = x(1 − x)(a + d)K
{

yz
[
(n2 − n10)− (n1 − n9)

]
+ (1 − y)z

[
(n6 − n14)− (n5 − n13)

]
+y(1 − z)

[
(n4 − n12)− (n3 − n11)

]
+ (1 − y)(1 − z)

[
(n8 − n16)− (n7 − n15)

]} (A6)

M21 = y(1 − y)
{

zp
[(

S5 − S6
)
(1 − w) +

[
(n9 − n13)− (n1 − n5)

]
(b − cr)K

]
+ z(1 − p)

[(
S5 − S6

)
(1 − w) +

[
(n10 − n14)− (n2 − n6)

]
(b − cr)K

]
+ (1 − z)p

[(
S5 − S6

)
(1 − w) +

[
(n11 − n15)− (n3 − n7)

]
(b − cr)K

]
+(1 − z)(1 − p)

[(
S5 − S6

)
(1 − w) +

[
(n12 − n16)− (n4 − n8)

]
(b − cr)K

]} (A7)

M22 = (1 − 2y)
[
xzp

(
E11 − E12

)
+ xz(1 − p)

(
E21 − E22

)
+ x(1 − z)p

(
E31 − E32

)
+ x(1 − z)(1 − p)

(
E41 − E42

)
+ (1 − x)zp

(
E13 − E14

)
+ (1 − x)z(1 − p)

(
E23 − E24

)
+(1 − x)(1 − z)p

(
E33 − E34

)
+ (1 − x)(1 − z)(1 − p)

(
E43 − E44

)] (A8)

M23 = y(1 − y)(b − cr)K
{

xp
[
(n3 − n7)− (n1 − n5)

]
+ x(1 − p)

[
(n4 − n8)− (n2 − n6)

]
+(1 − x)p

[
(n11 − n15)− (n9 − n13)

]
+ (1 − x)(1 − p)

[
(n12 − n16)− (n10 − n14)

]} (A9)

M24 = y(1 − y)(b − cr)K
{

xz
[
(n2 − n6)− (n1 − n5)

]
+ x(1 − z)

[
(n4 − n8)− (n3 − n7)

]
+ (1 − x)z

[
(n10 − n14)− (n9 − n13)

]
+(1 − x)(1 − z)

[
(n12 − n16)− (n11 − n15)

]} (A10)

M31 = z(1 − z)(1 − r)
{

yp
[
c(n1 − n3)K − c(n9 − n11)K + E3 − E4

]
+ (1 − y)p

[
c(n5 − n7)K − c(n13 − n15)K + E3 − E4

]
+ y(1 − p)

[
c(n2 − n4)K − c(n10 − n12)K + E3 − E4

]
+(1 − y)(1 − p)

[
c(n6 − n8)K − c(n14 − n16)K + E3 − E4

]} (A11)

M32 = zcK(1 − z)(1 − r)
{

xp
[
(n1 − n3)− (n5 − n7)

]
+ (1 − x)p

[
(n9 − n11)− (n13 − n15)

]
+ x(1 − p)

[
(n2 − n4)− (n6 − n8)

]
+(1 − x)(1 − p)

[
(n10 − n12)− (n14 − n16)

]} (A12)

M33 = (1 − 2z)
[
xyp

(
L11 − L31

)
+ x(1 − y)p

(
L12 − L32

)
+ (1 − x)yp

(
L13 − L33

)
+ (1 − x)(1 − y)p

(
L14 − L34

)
+ xy(1 − p)

(
L21 − L41

)
+ x(1 − y)(1 − p)

(
L22 − L42

)
+(1 − x)y(1 − p)

(
L23 − L43

)
+ (1 − x)(1 − y)(1 − p)

(
L24 − L44

)] (A13)

M34 = z(1 − z)(1 − r)
{

xy
[
c(n1 − n3)K − c(n2 − n4)K + A1 − A2

]
+ x(1 − y)

[
c(n5 − n7)K − c(n6 − n8)K + A1 − A2

]
+ (1 − x)y

[
c(n9 − n11)K − c(n10 − n12)K + A1 − A2

]
+(1 − x)(1 − y)

[
c(n13 − n15)K − c(n14 − n16)K + A1 − A2

]} (A14)

M44 = (1 − 2p)
[
xyz

(
F11 − F21

)
+ x(1 − y)z

(
F12 − F22

)
+ (1 − x)yz

(
F13 − F23

)
+ (1 − x)(1 − y)z

(
F14 − F24

)
+ xy(1 − z)

(
F31 − F41

)
+ x(1 − y)(1 − z)

(
F32 − F42

)
+(1 − x)y(1 − z)

(
F33 − F43

)
+ (1 − x)(1 − y)(1 − z)

(
F34 − F44

)] (A15)

E(x) = x[yzp(G11 − G‘13 ) + (1 − y)zp(G12 − G14 ) + yz(1 − p)(G21 − G23 ) + (1 − y)z(1 − p)(G22 − G24 ) + y(1 − z)p(G31 − G33 ) + (1 − y)(1 − z)p(G32 − G34 ) + y(1 − z)(1 − p)(G41 − G43 ) + (1 − y)(1 − z)(1 − p)(G42 − G44 )]

+y(1 − z)p[S2 − (C3 + C4 )− an11 K − dn11 K] + yzp[S2 − (C3 + C4 )− an9 K − dn9 K] + (1 − y)zp[S2 − (C3 + C4 )− an13 K − dn13 K] + yz(1 − p)[S2 − (C3 + C4 )− an10 K − dn10 K]

+(1 − y)z(1 − p)[S2 − (C3 + C4 )− an14 K − dn14 K] + (1 − y)(1 − z)p[S2 − (C3 + C4 )− an15 K − dn15 K] + y(1 − z)(1 − p)[S2 − (C3 + C4 )− an12 K − dn12 K]

+(1 − y)(1 − z)(1 − p)[S2 − (C3 + C4 )− an16 K − dn16 K]

(A16)

E(y) = y[xzp(E11 − E12 ) + xz(1 − p)(E21 − E22 ) + x(1 − z)p(E31 − E32 ) + x(1 − z)(1 − p)(E41 − E42 ) + (1 − x)zp(E13 − E14 ) + (1 − x)z(1 − p)(E23 − E24 ) + (1 − x)(1 − z)p(E33 − E34 ) + (1 − x)(1 − z)(1 − p)(E43 − E44 )]

+xzp[w(S4 − C6 ) + (1 − w)(S4 − C7 − S5 ) + r(F + E1 + A1 + cn5 K − C8 )− bn5 K] + xz(1 − p)[w(S4 − C6 ) + (1 − w)(S4 − C7 − S5 ) + r(F + E1 + cn6 K − C8 )− bn6 K]

+x(1 − z)p[w(S4 − C6 ) + (1 − w)(S4 − C7 − S5 ) + r(E2 + A2 + cn7 K − C9 − E3 )− bn7 K] + x(1 − z)(1 − p)[w(S4 − C6 ) + (1 − w)(S4 − C7 − S5 ) + r(E2 + cn8 K − C9 − E3 )− bn8 K]

+(1 − x)zp[w(S4 − C6 ) + (1 − w)(S4 − C7 − S6 ) + r(F + E1 + A1 + cn13 K − C8 )− bn13 K] + (1 − x)z(1 − p)[w(S4 − C6 ) + (1 − w)(S4 − C7 − S6 ) + r(F + E1 + cn14 K − C8 )− bn14 K]

+(1 − x)(1 − z)p[w(S4 − C6 ) + (1 − w)(S4 − C7 − S6 ) + r(E2 + A2 + cn15 K − C9 − E4 )− bn15 K] + (1 − x)(1 − z)(1 − p)[w(S4 − C6 ) + (1 − w)(S4 − C7 − S6 ) + r(E2 + cn16 K − C9 − E4 )− bn16 K]

(A17)
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E(z) = z[xyp(L11 − L31 ) + x(1 − y)p(L12 − L32 ) + (1 − x)yp(L13 − L33 ) + (1 − x)(1 − y)p(L14 − L34 ) + xy(1 − p)(L21 − L41 ) + x(1 − y)(1 − p)(L22 − L42 ) + (1 − x)y(1 − p)(L23 − L43 ) + (1 − x)(1 − y)(1 − p)(L24 − L44 )]

+xyp[(1 − r)(E2 + A2 + cn3 K − E3 − C9 )] + x(1 − y)p[(1 − r)(E2 + A2 + cn7 K − C9 − E3 )] + (1 − x)yp[(1 − r)(E2 + A2 + cn11 K − C9 − E4 )] + (1 − x)(1 − y)p[(1 − r)(E2 + A2 + cn15 K − C9 − E4 )]

+xy(1 − p)[(1 − r)(E2 + cn4 K − E3 − C9 )] + x(1 − y)(1 − p)[(1 − r)(E2 + cn8 K − C9 − E3 )] + (1 − x)y(1 − p)[(1 − r)(E2 + cn12 K − C9 − E4 )] + (1 − x)(1 − y)(1 − p)[(1 − r)(E2 + cn16 K − C9 − E4 )]

(A18)

E(p) = p[xyz(F11 − F21 ) + x(1 − y)z(F12 − F22 ) + (1 − x)yz(F13 − F23 ) + (1 − x)(1 − y)z(F14 − F24 ) + xy(1 − z)(F31 − F41 ) + x(1 − y)(1 − z)(F32 − F42 ) + (1 − x)y(1 − z)(F33 − F43 ) + (1 − x)(1 − y)(1 − z)(F34 − F44 )]

+xyz(H1 − C11 ) + x(1 − y)z(H1 − C11 ) + (1 − x)yz(H2 − C11 ) + (1 − x)(1 − y)z(H2 − C11 ) + xy(1 − z)H1 + x(1 − y)(1 − z)H1 + (1 − x)y(1 − z)H2 + (1 − x)(1 − y)(1 − z)H2

(A19)

Table A1. Strategy eigenvalue.

Equilibrium
Point Characteristic Value 1 Characteristic Value 2 Characteristic Value 3 Characteristic Value 4

(0, 0, 0, 0) G42 − G44 E43 − E44 L24 − L44 F34 − F44
(0, 0, 0, 1) G32 − G34 E33 − E34 L14 − L34 (−F34 − F44)
(0, 0, 1, 0) G22 − G24 E23 − E24 −(L24 − L44) F14 − F24
(0, 0, 1, 1) G12 − G14 E13 − E14 −(L14 − L34) −(F14 − F24)
(0, 1, 0, 0) G41 − G43 −(E43 − E44) L23 − L43 F33 − F43
(0, 1, 0, 1) G31 − G33 −(E33 − E34) L13 − L33 −(F33 − F43)
(0, 1, 1, 0) G21 − G23 −(E23 − E24) −(L23 − L43) F13 − F23
(0, 1, 1, 1) G11 − G‘13 −(E13 − E14) −(L13 − L33) −(F13 − F23)
(1, 0, 0, 0) −(G42 − G44) E41 − E42 L22 − L42 F32 − F42
(1, 0, 0, 1) −(G32 − G34) E31 − E32 L12 − L32 −(F32 − F42)
(1, 0, 1, 0) −(G22 − G24) E21 − E22 −(L22 − L42) F12 − F22
(1, 0, 1, 1) −(G12 − G14) E11 − E12 −(L12 − L32) −(F12 − F22)
(1, 1, 0, 0) −(G41 − G43) −(E41 − E42) L21 − L41 F31 − F41
(1, 1, 0, 1) −(G31 − G33) −(E31 − E32) L11 − L31 −(F31 − F41)
(1, 1, 1, 0) −(G21 − G23) −(E21 − E22) −(L21 − L41) F11 − F21
(1, 1, 1, 1) −(G11 − G‘13) −(E11 − E12) −(L11 − L31) −(F11 − F21)

G11 − G‘13 = (S1 − S2)− (C1 + C2)− (n1 − n9)(a + d)K + (C3 + C4) (A20)

G12 − G14 = (S1 − S2)− (C1 + C2)− (n5 − n13)(a + d)K + (C3 + C4) (A21)

G21 − G23 = (S1 − S2)− (C1 + C2)− (n2 − n10)(a + d)K + (C3 + C4) (A22)

G22 − G24 = (S1 − S2)− (C1 + C2)− (n6 − n14)(a + d)K + (C3 + C4) (A23)

G31 − G33 = (S1 − S2)− (C1 + C2)− (n3 − n11)(a + d)K + (C3 + C4) (A24)

G32 − G34 = (S1 − S2)− (C1 + C2)− (n7 − n15)(a + d)K + (C3 + C4) (A25)

G41 − G43 = (S1 − S2)− (C1 + C2)− (n4 − n12)(a + d)K + (C3 + C4) (A26)

G42 − G44 = (S1 − S2)− (C1 + C2)− (n8 − n16)(a + d)K + (C3 + C4) (A27)

L11 − L31 = (1 − r)[c(n1 − n3)K − (C8 − C9) + A1 − A2 + F + E1 − E2 + E3] (A28)

L12 − L32 = (1 − r)[c(n5 − n7)K − (C8 − C9) + A1 − A2 + F + E1 − E2 + E3] (A29)

L13 − L33 = (1 − r)[c(n9 − n11)K − (C8 − C9) + A1 − A2 + F + E1 − E2 + E4] (A30)

L14 − L34 = (1 − r)[c(n13 − n15)K − (C8 − C9) + F + E1 − E2 + E4 + A1 − A2] (A31)

L21 − L41 = (1 − r)[c(n2 − n4)K − (C8 − C9) + F + E1 − E2 + E3] (A32)

L22 − L42 = (1 − r)[c(n6 − n8)K − (C8 − C9) + F + E1 − E2 + E3] (A33)

L23 − L43 = (1 − r)[c(n10 − n12)K − (C8 − C9) + F + E1 − E2 + E4] (A34)
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L24 − L44 = (1 − r)[c(n14 − n16)K − (C8 − C9) + F + E1 − E2 + E4] (A35)

E11 − E12 = S3 − S4 + S5 + w(C6 − C7 − S5)− C5 + C7 − (n1 − n5)(b − cr)K (A36)

E21 − E22 = S3 − S4 + S5 + w(C6 − C7 − S5)− C5 + C7 − (n2 − n6)(b − cr)K (A37)

E31 − E32 = S3 − S4 + S5 − C5 + C7 − (n3 − n7)(b − cr)K + w(C6 − C7 − S5) (A38)

E41 − E42 = S3 − S4 + S5 + w(C6 − C7 − S5)− C5 + C7 − (n4 − n8)(b − cr)K (A39)

E13 − E14 = S3 − S4 + S6 + w(C6 − C7 − S6)− C5 + C7 − (n9 − n13)(b − cr)K (A40)

E23 − E24 = S3 − S4 + S6 + w(C6 − C7 − S6)− C5 + C7 − (n10 − n14)(b − cr)K (A41)

E33 − E34 = S3 − S4 + S6 − C5 + C7 − (n11 − n15)(b − cr)K + w(C6 − C7 − S6) (A42)

E43 − E44 = S3 − S4 + S6 + w(C6 − C7 − S6)− C5 + C7 − (n12 − n16)(b − cr)K (A43)

F11 − F21 = S7 − (C10 − C11) (A44)

F12 − F22 = S7 − (C10 − C11) (A45)

F13 − F23 = S7 − (C10 − C11) (A46)

F14 − F24 = S7 − (C10 − C11) (A47)

F31 − F41 = S8 − C10 − S9 − E5 (A48)

F32 − F42 = S8 − C10 − S9 − E5 (A49)

F33 − F43 = S8 − C10 − S10 − E5 (A50)

F34 − F44 = S8 − C10 − S10 − E5 (A51)
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Table A2. Strategy combination and public panic degree.

Strategy Central Government Local Government Enterprises Netizen

(0, 0, 0, 0)

(Weak supervision,
partial disclosure,

deceptive
marketing,

non-participate in
dissemination)

The difference (n8 − n16)
between the degree of public

panic under the strong
supervision strategy and the
weak supervision strategy is

greater than the critical value P.

The proportion of public panic converted into the loss of
social benefits for local governments is greater than the

product of the tax rate paid by enterprises and the proportion
of public panic converted into the loss of economic benefits

for enterprises, the difference (n12 − n16) in public panic
under the full disclosure and partial disclosure strategies of

local governments is greater than the critical value Q1.
The proportion of public panic converted into social benefit
losses for local governments is less than the product of the
tax rate paid by enterprises and the proportion of public

panic converted into economic benefit losses for enterprises.
The difference (n12 − n16) in public panic under the full

disclosure and partial disclosure strategies of local
governments is less than the critical value Q1.

The difference (n14 − n16) in
the degree of public panic

caused by authentic
marketing and deceptive

marketing strategies is less
than the critical value V1.

/

(0, 0, 1, 0)

(Weak supervision,
partial disclosure,

authentic marketing,
non-participate in

dissemination)

The difference (n6 − n14)
between the degree of public

panic under the strong
supervision strategy and the
weak supervision strategy is

greater than the critical value P.

The proportion of public panic converted into the loss of
social benefits for local governments is greater than the

product of the tax rate paid by enterprises and the proportion
of public panic converted into the loss of economic benefits

for enterprises, the difference (n10 − n14) in public panic
under the full disclosure and partial disclosure strategies of

local governments is greater than the critical value Q1.
The proportion of public panic converted into social benefit
losses for local governments is less than the product of the
tax rate paid by enterprises and the proportion of public

panic converted into economic benefit losses for enterprises.
The difference (n10 − n14) in public panic under the full

disclosure and partial disclosure strategies of local
governments is less than the critical value Q1.

The difference (n14 − n16) in
the degree of public panic

caused by authentic
marketing and deceptive

marketing strategies is
greater than the critical value

V1.

The difference
(C10 − S7) between
the cost incurred by
netizens choosing to

participate in the
dissemination

strategy and the social
benefits obtained by

enterprises when they
truthfully disseminate
information is greater
than the opportunity
cost paid by netizens
when they choose not

to participate in the
dissemination but the

information is true.
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Table A2. Cont.

Strategy Central Government Local Government Enterprises Netizen

(0, 0, 1, 1)

(Weak supervision,
partial disclosure,

authentic marketing,
participate in

dissemination)

The difference (n5 − n13)
between the degree of public

panic under the strong
supervision strategy and the
weak supervision strategy is

greater than the critical value P.

The proportion of public panic converted into the loss of
social benefits for local governments is greater than the

product of the tax rate paid by enterprises and the proportion
of public panic converted into the loss of economic benefits

for enterprises, the difference (n9 − n13) in public panic
under the full disclosure and partial disclosure strategies of

local governments is greater than the critical value Q1.
The proportion of public panic converted into social benefit
losses for local governments is less than the product of the
tax rate paid by enterprises and the proportion of public

panic converted into economic benefit losses for enterprises.
The difference (n9 − n13) in public panic under the full

disclosure and partial disclosure strategies of local
governments is less than the critical value Q1.

The difference (n13 − n15) in
the degree of public panic

caused by authentic
marketing and deceptive

marketing strategies is
greater than the critical value

V2.

The difference
(C10 − S7) between
the cost incurred by
netizens choosing to

participate in the
dissemination

strategy and the social
benefits obtained by

enterprises when they
truthfully disseminate

information is less
than the opportunity
cost paid by netizens
when they choose not

to participate in the
dissemination but the

information is true.

(0, 1, 0, 0)

(Weak supervision,
full disclosure,

deceptive
marketing,

non-participate in
dissemination)

The difference (n4 − n12)
between the degree of public

panic under the strong
supervision strategy and the
weak supervision strategy is

greater than the critical value P.

The proportion of public panic converted into the loss of
social benefits for local governments is greater than the

product of the tax rate paid by enterprises and the proportion
of public panic converted into the loss of economic benefits

for enterprises, the difference (n12 − n16) in public panic
under the full disclosure and partial disclosure strategies of

local governments is less than the critical value Q1.
The proportion of public panic converted into social benefit
losses for local governments is less than the product of the
tax rate paid by enterprises and the proportion of public

panic converted into economic benefit losses for enterprises.
The difference (n12 − n16) in public panic under the full

disclosure and partial disclosure strategies of local
governments is greater than the critical value Q1.

The difference (n10 − n12) in
the degree of public panic

caused by authentic
marketing and deceptive

marketing strategies is less
than the critical value V1.

/
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Table A2. Cont.

Strategy Central Government Local Government Enterprises Netizen

(0, 1, 1, 0)

(Weak supervision,
full disclosure,

authentic marketing,
non-participate in

dissemination)

The difference (n2 − n10)
between the degree of public

panic under the strong
supervision strategy and the
weak supervision strategy is

greater than the critical value P.

The proportion of public panic converted into the loss of
social benefits for local governments is greater than the

product of the tax rate paid by enterprises and the proportion
of public panic converted into the loss of economic benefits

for enterprises, the difference (n10 − n14) in public panic
under the full disclosure and partial disclosure strategies of

local governments is less than the critical value Q1.
The proportion of public panic converted into social benefit
losses for local governments is less than the product of the
tax rate paid by enterprises and the proportion of public

panic converted into economic benefit losses for enterprises.
The difference (n10 − n14) in public panic under the full

disclosure and partial disclosure strategies of local
governments is greater than the critical value Q1.

The difference (n10 − n12) in
the degree of public panic

caused by authentic
marketing and deceptive

marketing strategies is
greater than the critical value

V1.

The difference
(C10 − S7) between
the cost incurred by
netizens choosing to

participate in the
dissemination

strategy and the social
benefits obtained by

enterprises when they
truthfully disseminate

information is less
than the opportunity
cost paid by netizens
when they choose not

to participate in the
dissemination but the

information is true.

(0, 1, 1, 1)

(Weak supervision,
full disclosure,

authentic marketing,
participate in

dissemination)

The difference (n1 − n9)
between the degree of public

panic under the strong
supervision strategy and the
weak supervision strategy is

greater than the critical value P.

The proportion of public panic converted into the loss of
social benefits for local governments is greater than the

product of the tax rate paid by enterprises and the proportion
of public panic converted into the loss of economic benefits

for enterprises, the difference (n9 − n13) in public panic
under the full disclosure and partial disclosure strategies of

local governments is less than the critical value Q1.
The proportion of public panic converted into social benefit
losses for local governments is less than the product of the
tax rate paid by enterprises and the proportion of public

panic converted into economic benefit losses for enterprises.
The difference (n9 − n13) in public panic under the full

disclosure and partial disclosure strategies of local
governments is greater than the critical value Q1.

The difference (n9 − n11) in
the degree of public panic

caused by authentic
marketing and deceptive

marketing strategies is
greater than the critical value

V2.

The difference
(C10 − S7) between
the cost incurred by
netizens choosing to

participate in the
dissemination

strategy and the social
benefits obtained by

enterprises when they
truthfully disseminate

information is less
than the opportunity
cost paid by netizens
when they choose not

to participate in the
dissemination but the

information is true.
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Table A2. Cont.

Strategy Central Government Local Government Enterprises Netizen

(1, 0, 0, 0)

(strong supervision,
partial disclosure,

deceptive
marketing,

non-participate in
dissemination)

The difference (n8 − n16) in
public panic between strong

supervision and weak
supervision is less than the

critical value P.

The proportion of public panic converted into the loss of
social benefits for local governments is greater than the

product of the tax rate paid by enterprises and the proportion
of public panic converted into the loss of economic benefits

for enterprises, the difference (n4 − n8) in public panic under
the full disclosure and partial disclosure strategies of local

governments is greater than the critical value Q2.
The proportion of public panic converted into social benefit
losses for local governments is less than the product of the
tax rate paid by enterprises and the proportion of public

panic converted into economic benefit losses for enterprises.
The difference (n4 − n8) in public panic under the full

disclosure and partial disclosure strategies of local
governments is less than the critical value Q2.

The difference (n6 − n8) in
the degree of public panic

caused by authentic
marketing and deceptive

marketing strategies is less
than the critical value V3.

/

(1, 0, 1, 0)

(strong supervision,
partial disclosure,

authentic marketing,
non-participate in

dissemination)

The difference (n6 − n14) in
public panic between strong

supervision and weak
supervision is less than the

critical value P.

The proportion of public panic converted into the loss of
social benefits for local governments is greater than the

product of the tax rate paid by enterprises and the proportion
of public panic converted into the loss of economic benefits

for enterprises, the difference (n2 − n6) in public panic under
the full disclosure and partial disclosure strategies of local

governments is greater than the critical value Q2.
The proportion of public panic converted into social benefit
losses for local governments is less than the product of the
tax rate paid by enterprises and the proportion of public

panic converted into economic benefit losses for enterprises.
The difference (n2 − n6) in public panic under the full

disclosure and partial disclosure strategies of local
governments is less than the critical value Q2.

The difference (n6 − n8) in the
degree of public panic caused
by authentic marketing and

deceptive marketing
strategies is greater than the

critical value V3.

The difference
(C10 − S7) between
the cost incurred by
netizens choosing to

participate in the
dissemination

strategy and the social
benefits obtained by

enterprises when they
truthfully disseminate
information is greater
than the opportunity
cost paid by netizens
when they choose not

to participate in the
dissemination but the

information is true.
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Table A2. Cont.

Strategy Central Government Local Government Enterprises Netizen

(1, 0, 1, 1)

(strong supervision,
partial disclosure,

authentic marketing,
participate in

dissemination)

The difference (n5 − n13) in
public panic between strong

supervision and weak
supervision is less than the

critical value P.

The proportion of public panic converted into the loss of
social benefits for local governments is greater than the

product of the tax rate paid by enterprises and the proportion
of public panic converted into the loss of economic benefits

for enterprises, the difference (n1 − n5) in public panic under
the full disclosure and partial disclosure strategies of local

governments is greater than the critical value Q2.
The proportion of public panic converted into social benefit
losses for local governments is less than the product of the
tax rate paid by enterprises and the proportion of public

panic converted into economic benefit losses for enterprises.
The difference (n1 − n5) in public panic under the full

disclosure and partial disclosure strategies of local
governments is less than the critical value Q2.

The difference (n5 − n7) in the
degree of public panic caused
by authentic marketing and

deceptive marketing
strategies is greater than the

critical value V4.

The difference
(C10 − S7) between
the cost incurred by
netizens choosing to

participate in the
dissemination

strategy and the social
benefits obtained by

enterprises when they
truthfully disseminate

information is less
than the opportunity
cost paid by netizens
when they choose not

to participate in the
dissemination but the

information is true.

(1, 1, 0, 0)

(strong supervision,
full disclosure,

deceptive
marketing,

non-participate in
dissemination)

The difference (n4 − n12) in
public panic between strong

supervision and weak
supervision is less than the

critical value P.

The proportion of public panic converted into the loss of
social benefits for local governments is greater than the

product of the tax rate paid by enterprises and the proportion
of public panic converted into the loss of economic benefits

for enterprises, the difference (n4 − n8) in public panic under
the full disclosure and partial disclosure strategies of local

governments is less than the critical value Q2.
The proportion of public panic converted into social benefit
losses for local governments is less than the product of the
tax rate paid by enterprises and the proportion of public

panic converted into economic benefit losses for enterprises.
The difference (n4 − n8) in public panic under the full

disclosure and partial disclosure strategies of local
governments is greater than the critical value Q2.

The difference (n2 − n4) in
the degree of public panic

caused by authentic
marketing and deceptive

marketing strategies is less
than the critical value V3.

/
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Table A2. Cont.

Strategy Central Government Local Government Enterprises Netizen

(1, 1, 1, 0)

(strong supervision,
full disclosure,

authentic marketing,
non-participate in

dissemination)

The difference (n2 − n10) in
public panic between strong

supervision and weak
supervision is less than the

critical value P.

The proportion of public panic converted into the loss of
social benefits for local governments is greater than the

product of the tax rate paid by enterprises and the proportion
of public panic converted into the loss of economic benefits

for enterprises, the difference (n2 − n6) in public panic under
the full disclosure and partial disclosure strategies of local

governments is less than the critical value Q2.
The proportion of public panic converted into social benefit
losses for local governments is less than the product of the
tax rate paid by enterprises and the proportion of public

panic converted into economic benefit losses for enterprises.
The difference (n2 − n6) in public panic under the full

disclosure and partial disclosure strategies of local
governments is greater than the critical value Q2.

The difference (n2 − n4) in the
degree of public panic caused
by authentic marketing and

deceptive marketing
strategies is greater than the

critical value V3.

The difference
(C10 − S7) between
the cost incurred by
netizens choosing to

participate in the
dissemination

strategy and the social
benefits obtained by

enterprises when they
truthfully disseminate
information is greater
than the opportunity
cost paid by netizens
when they choose not

to participate in the
dissemination but the

information is true.

(1, 1, 1, 1)

(strong supervision,
full disclosure,

authentic marketing,
participate in

dissemination)

The difference (n1 − n9) in
public panic between strong

supervision and weak
supervision is less than the

critical value P.

The proportion of public panic converted into the loss of
social benefits for local governments is greater than the

product of the tax rate paid by enterprises and the proportion
of public panic converted into the loss of economic benefits

for enterprises, the difference (n1 − n5) in public panic under
the full disclosure and partial disclosure strategies of local

governments is less than the critical value Q2.
The proportion of public panic converted into social benefit
losses for local governments is less than the product of the
tax rate paid by enterprises and the proportion of public

panic converted into economic benefit losses for enterprises.
The difference (n1 − n5) in public panic under the full

disclosure and partial disclosure strategies of local
governments is greater than the critical value Q2.

The difference (n1 − n3) in the
degree of public panic caused
by authentic marketing and

deceptive marketing
strategies is greater than the

critical value V4.

The difference
(C10 − S7) between
the cost incurred by
netizens choosing to

participate in the
dissemination

strategy and the social
benefits obtained by

enterprises when they
truthfully disseminate

information is less
than the opportunity
cost paid by netizens
when they choose not

to participate in the
dissemination but the

information is true.
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