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Abstract. The arrival of the omnimedia era has formed a new form of information exchange and
public opinion environment. This study proposes the concept of network public opinion field, and
constructs a tripartite evolutionary game model of "network media-opinion leaders-netizens" as the
main body. The simulation analysis of the model results is carried out, and some suggestions are
put forward for the evolution and governance of network public opinion in the omnimedia era from
the perspective of field theory.
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1. Introduction
Bourdieu defines a field as “a network or configuration of objective relations be-tween

objectively defined positions.”[1] .In field theory, economic capital is the resource used to generate
economic value[2]. Cultural capital is a cognitive structure based on knowledge and skills[3][4]
produced personality and behavior[5]. Social capital includes social networks or "relationships of
mutual knowledge and recognition"[6].Symbolic capital is the power acquired by individuals
through the mobilization of other capital, which is manifested as social rank, class status, etc[7].
Habitus is a matrix of plans, judgments and behaviors, and is the organizing principle of practice[8].
All relevant objects in the space will compete with each other in the field, and capital will dominate,
influence, produce and renew the structure within the customary logic of the field.

In the era of omnimedia, the Internet is the main place for new media to be active, which
provides space for the generation and evolution of public opinion. Therefore, the author tries to give
the following definition: the field of network public opinion refers to a set of network professional
activity system and communication channel which has been tested by practice and formed by the
main participants of network public opinion as actors, carrying out activities and capital interaction
according to specific habits.

Due to the openness and virtuality of the network, network public opinion is characterized by
randomness, diversity and deviation[9], and it is bounded rationality. Evolutionary game is an
effective method to analyze the behavior paradigm of bounded rationality under incomplete
information. Askalizadeh et al[10]. constructed an evolutionary game model to analyze rumor
propagation and control in social networks. Yin et al[11]. used evolutionary game theory to study
the dynamic changes of users' opinions and proposed an agent-based network opinion formation
model from the perspectives of sociology and psychology. Dai et al[12]. coupled the SEIR model
with the evolutionary game model to construct a tripartite evolutionary game model involving local
governments, pollutant discharging enterprise and the public. Based on evolutionary game theory,
Zhang et al[13]. constructed an evolutionary model of online public opinion communication with
Internet media, Internet users and government as the main body.

From the current research status, we can find that there is no quantitative study that combines
online public opinion with field theory and there are few researches on the evolutionary game of
network public opinion, and the game system cannot do without government intervention at present.
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In order to overcome the above limitations, this paper studies the relatively independent tripartite
evolutionary game system of "network media -- opinion leaders -- netizens" in the online public
opinion field without considering the government intervention, and puts forward suggestions from
the perspective of field theory. It provides practical reference significance for reducing government
intervention, reducing governance costs and improving the self-coordination ability of the evolution
system of public opinion propagation.

2. Methods
2.1 Division of game players

We divide the main body of the game into network media with high authority of speech, netizens
with high freedom of speech, and opinion leaders who act as loudspeakers between the two.

2.2 Model Setting

We denote the strategy for the network media to select full coverage as �1 , and the required
cost is �11 . Rational participation of netizens will bring benefits �11 . If the opinion leader
forwards it at this time, it will bring additional benefits �12 . If the opinion leader makes
inappropriate remarks, the criticism cost �13will be triggered. We denote the incomplete reporting
strategy as �2 , where the criticism of Internet users incurs a loss of �11 , and in this case, the
criticism of opinion leaders incurs an additional loss of �12 . Criticism from others incurs a
self-correcting cost �12 for online media. The strategy that opinion leaders choose to make
appropriate remarks is denoted as �1 , and the required cost is �21 . At this time, support from
netizens will bring benefits �21 , and it will bring additional revenue �22 if online media
forwarding. When online media coverage is incomplete, there is an additional cost �22 for making
appropriate remarks. The strategy that opinion leaders choose to make inappropriate remarks is
denoted as �2. At this time, netizens' criticism will cause loss �21, and if online media criticism or
outside intervention will bring additional loss �22 . The rational participation strategy chosen by
netizens is denoted as �1 , and the required cost is �31 .At this time, it will bring benefits such as
psychological satisfaction �31 . When the network media does not report comprehensively and the
media makes inappropriate remarks, it will cause the loss of negative emotions �31 , and the
network media will cause the gain of positive emotions �32 when it criticizes opinion leaders in a
timely manner. The strategy that netizens choose to participate blindly is denoted as �2 , being
criticized by others will cause losses �32.

2.3 Strategy selection and stability analysis

Suppose that for network media, the expected revenue of the full reporting strategy is �1 , the
expected revenue of the incomplete reporting strategy is �2 , and the average expected revenue
is �� , then:

�1 = �� �11 + �12 − �11 + � 1 − � �12 − �11 + 1 − � � �11 − �11 − �13
+ 1 − � 1 − � − �11 − �13 . (1)

�2 = �� − �11 − �12 − �12 + � 1 − � − �11 − �12 − �12 + 1 − � � − �11 . (2)

�� = ��1 + 1 − � �2. (3)

The replicator dynamic equation of network media is:
� � = ��

��
= � �1 − �� = � 1 − � ��12 − �13 − �11 + ��13 + ��11 +

��12 + ��11 + ��12 + ��11 − ���11 .
(4)

Suppose that for opinion leaders, the expected gain of speaking appropriately strategy is �1, the
expected gain of making inappropriate statements strategy is �2, and the average expected gain is ��,
then:
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�1 = �� �21 + �22 − �21 + � 1 − � �22 − �21 + 1 − � � �21 − �21 −
�22 + 1 − � 1 − � − �21 − �22 . (5)

�2 = �� − �21 − �22 + � 1 − � − �22 + 1 − � � − �21 . (6)

�� = ��1 + (1 − �)�2 (7)
The replicator dynamic equation of opinion leaders is

� � = dy
dt

= � �1 − �� = � 1 − � ��22 − �22 − �21 + ��22 + ��21 + ��22 +
��21 .

(8)

Suppose that for netizens, the expected gain of rational participation strategy is �1, the expected
gain of blind participation strategy is �2, the replicator dynamic equation of netizens is ��, then:

�1 = �� �31 − �31 + � 1 − � �31 − �31 + �32 + 1 − � � �31 − �32 −
�31 + 1 − � 1 − � �31 − �32 − �31 . (9)

�2 = �� − �31 + � 1 − � −�31 + 1 − � � − �31 + 1 − � 1 − � −
�31 . (10)

�� = ��1 + 1 − � �2 (11)

The replicator dynamic equation of netizens is
� � = dz

dt
= � �1 − �� = � 1 − � �31 − �31− �32 + �31 − ��32 + ��32 +

��32 + ��32 + ���32 − ���32 − ���32 .
(12)

Let � � = 0, � � = 0, � � = 0, then:

�∗ =
�31 + �32 − �31 − �31

�32 + �32 + � �32 − �32 − �32

�∗ =
�13 + �11 − ��11 − ��11

�12 + �13 + �11 + �12 + �12 − ��11

�∗ =
�22 + �21 − ��22 − ��22 − ��22

�21 + �21

(13)

We obtain one mixed strategy equilibrium of the game system is (�∗,�∗,�∗) and eight pure
strategic equilibrium points respectively are(0,0,0),(0,0,1),(0,1,1), (1,0,1), (1,1,0), (1,1,1). Since the
evolutionarily stable equilibrium of the multi-population evolutionary game must be a strict Nash
equilibrium, we substitute the pure strategy equilibrium point into the Jacobian matrix, and the
corresponding three eigenvalues are shown in Table 1.

Table 1. The Jacobian eigenvalues of pure strategy equilibrium points
Equilibrium

Points
Eigenvalue System

Stabilityλ1 λ2 λ3

(0,0,0) − �11 − �13 − �21 − �22 �31 − �31 − �32 + �31
Asymptotic
stability

(0,0,1) �11 − �13 − �11
+ �11

�21 − �22 − �21 + �21 �31 − �31 + �32 − �31
Asymptotic
stability

(0,1,0) �21 + �22 �31 − �32 − �31 + �31
�12 − �11 + �11 + �12

+ �12
Unsteady

(0,1,1) �12 − �11 + �11
+ �12 + �11 + �12

�21 + �22 − �21 − �12 �31 + �32 − �31 − �31
Asymptotic
stability

(1,0,0) �11 + �13 �22 − �21 + �22 −�31 + �31 + �31 + �32 Unsteady

(1,0,1) − �11 − �13 − �11
− �11

�21 − �21 + �22 + �21
+ �22

�31 − �31 − �31 − �32
Asymptotic
stability

(1,1,0) �11 − �12 − �11
− �12 − �12

−�22 + �21 − �22 −�31 + �31 + �31
Asymptotic
stability

(1,1,1) �11 − �12 − �11
− �12 − �11 − �12

−�21 + �21 − �22 − �21
− �22

�31 − �31 − �31
Asymptotic
stability
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When the game is at (0,0,0), the negativity of the three parties will inevitably lead to
deterioration of public opinion. When the game is in states (1,0,1), (0,0,1) and (1,0,1), the parameter
setting is too demanding. Therefore, this paper will analyze the two strategy choices (1,1,0) and
(1,1,1).

3. Simulation and Discussion
3.1 Discussion of evolutionary equilibrium point (1,1,1)

Assume that the initial time is 0 and the end time is 25. The parameters are set to � = 0.6,� =
0.5,� = 0.4,�11 = 0.85,�12 = 0.15,�11 = 0.6,�11 = 0.2,�12 = 0.2, �12 = 0.35, �13 = 0.1, �21 =
0.7, �22 = 0.25, �21 = 0.4, �22 = 0.4, �21 = 0.35, �22 = 0.2, �31 = 0.4, �31 = 0.15, �32 =
0.15, �31 = 0.3, �32 = 0.1, �32 = 0.1 .The simulation result is shown in Fig. 1.When the strategy
selection is(�1, �1, �1),the threeway game system composed of network media, opinion leaders and
Internet users eventually tends to the evolutionary stability point (1,1,1).

Fig. 1 "Network media-opinion Leaders-netizens" social ideal state evolution game trend chart
Adjustment scenario 1: Increase the loss caused by netizens blindly participating in criticism.

The parameter �31is adjusted to 0.35, and the simulation result is shown in Fig. 2.
It can be seen that network media and opinion leaders should pay more attention to netizens,

criticize and supervise bad speech in time, clarify the consequences of bad speech, and weaken their
habit of fluke psychology.

Adjustment scenario 2: Increase the additional income brought by the participation of opinion
leaders in the case of comprehensive media coverage, and increase the additional income brought
by media support when opinion leaders make appropriate remarks. The parameter �12 is adjusted
to 0.35 and �22 to 0.45. The simulation result is shown in Fig. 3.

The results show that the evolution of media and opinion leaders to a steady state is accelerating,
and network media and opinion leaders should take the initiative to strengthen cooperation: network
media make full use of their own economic capital to explore and interact with influential opinion
leaders; Opinion leaders should follow up and comment on quality media coverage. The two jointly
improve the efficiency of public opinion development, and continuously accumulate its influence
and other symbolic capital and social capital.
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Fig. 2 The tripartite evolutionary game chart
of Adjustment scenario 1

Fig. 3 The tripartite evolutionary game chart
of Adjustment scenario 2

3.2 Discussion of evolutionary equilibrium point (1,1,0)
When the cost of netizens' rational participation in public opinion increases to the point that the

total expenditure of satisfying netizens' rational participation in public opinion is greater than the
loss of their blind participation in public opinion, netizens will tend to choose blind participation in
public opinion.Adjust the parameters, �31 from 0.3 to 0.65, �11 from 0.85 to 0.65, �21 from 0.7
to 0.6. The simulation result is shown in Fig. 4,the game system does not reach a steady state.
Adjust the end time from 25 to 95, the simulation result is shown in Fig. 5.

Fig. 4 The tripartite evolutionary game chart
when the cost of netizen rational participation

in public opinion increases

Fig. 5 The tripartite evolutionary game chart 2
when the cost of netizen rational participation

in public opinion increases
It can be seen that the game system will eventually tend to the asymptotically stable point of

(1,1,0), but compared with the evolutionary game system where all the above three parties make
positive choices, it takes more than three times as long for the system to reach stability. Therefore
the media should grasp its symbolic capital and fully report the facts. Opinion leaders should use
their social capital to help netizens understand the facts with rational and objective remarks, and
both sides should jointly guide netizens to correctly participate in public opinion, so as to reduce the
cost of netizens 'rational participation in public opinion. Internet users should fully recognize the
cultural capital and make rational comments with their own semantic style to obtain the satisfaction
of others' recognition.

The three parties supervise and cooperate with each other, so that the four kinds of capital
continue to flow and accumulate in the habits logic of the network public opinion field, and jointly
lead the healthy development of public opinion.
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4. Conclusion
The main contributions of this paper can be summarized as follows:
(1) On the basis of field theory, the concept of network public opinion field is put forward.
(2)A three-party evolutionary game system of "network media-opinion leaders-netizens"

excluding the government is constructed. The research results can provide reference suggestions for
the decentralization and function transfer of the government in the process of public opinion
regulation, which has practical significance.

(3)The asymptotic stability of the two evolutionary games is simulated and analyzed, and the
corresponding strategy suggestions are put forward from the perspective of field theory, which is a
significant innovation in the combined research of field theory and quantification of network public
opinion.

However, this paper also has some limitations. Network public opinion supervision cannot be
completely separated from the governmen, and it is too ideal to only consider the tripartite game
outside the government. Therefore, it is necessary to introduce the government into a more
appropriate game model.At the same time, how to realize the transformation from simulation
experiments to empirical analysis also needs further research.
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