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It is of great signiﬁcance to comprehensively and reasonably identify the key nodes in the WeChat epidemic information
dissemination system. First, the recognition results can be used to guide the spread of epidemic-related information in WeChat,
such as accelerating the spread of valuable information or monitoring the spread of rumors. Secondly, the analysis of key nodes
helps us understand the evolution of the epidemic information dissemination network in WeChat, and the analysis of key nodes
also helps us understand the modes and methods of epidemic-related information dissemination in WeChat. Finally, the results of
these studies may be generalized to other ﬁelds of social life. This paper analyzes the composition of and relationship between
epidemic-related information dissemination systems in WeChat and proposes a Supernetwork model for WeChat epidemic
information dissemination on this basis. In this study, a comprehensive identiﬁcation method of key nodes of the WeChat
epidemic information dissemination system under the Supernetwork vision was constructed, and the method is analyzed and
veriﬁed through examples in this paper.

1. Introduction
With the rapid development of information technology and
the increasingly complex social system, the current information dissemination related to the epidemic situation is
also becoming more and more rapid. If the spread of relevant
public opinion or rumors in a network cannot be promptly
understood and eﬀectively guided and managed, the spread
of its outbreak will have catastrophic consequences.
Therefore, it is necessary to conduct research and analysis on
the spread of information related to the epidemic situation
[1].
Tencent released the “2019 WeChat Annual Data Report” in January 2020. The report stated that in 2019, the
number of WeChat monthly active accounts exceeded 11
billion [2]. With such a huge monthly active user scale,
WeChat’s role in the spread of epidemic information cannot
be underestimated.

After the outbreak, WeChat, as a highly active and highly
connected medium, has become an important channel for
the public to understand and participate in the epidemic.
Scholar Liu [3] used the framework analysis theory to
systematically analyze the top 200 WeChat posts using the
Qingbo Index over a period of time and found that the top
posts on WeChat during the epidemic mainly showed the
following characteristics. In terms of media report types,
both self-media and traditional media commonly guide the
network public opinion pattern. In terms of the evolution of
public opinion, online public opinion events frequently
occur and advance in waves. In the news framework, the
response framework and the emotional framework have the
highest public acceptance and recognition. Through the
above research, Liu proposed that the guidance of public
opinion on the epidemic should strengthen the “strength” of
rational dissemination, pay attention to the “temperature” of
humanistic care, and improve the “validity” of public
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opinion guidance. Based on a full-sample empirical analysis
of 2966 oﬃcial WeChat public account articles from 42
“double ﬁrst-class” universities, Deng et al. [4] found that
article topics, information sources, and emotional tendencies have a signiﬁcant impact on communication eﬀects.
Public opinion propaganda with a richer connotation is
more popular. The original works of universities’ WeChat
public accounts are more inﬂuential. Public opinion propaganda with obvious “positive” or “negative” sentimental
tendencies has a signiﬁcant impact on the communication
eﬀect but in diﬀerent ways. Readers who read short and
concise articles are more likely to keep reading until the end
of the article and like the article. Chen [5] found that rumors
showed a rapid growth trend in the early stages of the
outbreak. The formation and spread of rumors mainly occurs on WeChat and Weibo, and the spread of rumors is
directly related to the degree of government information
disclosure. Due to the strong relationship and semienclosed
space feature of WeChat, WeChat rumors are mainly spread
through public accounts, group chats, private chats, and
circles of friends. They have both interpersonal and group
transmission characteristics and are extremely infectious. As
the number of conﬁrmed diagnoses across the country began
to decline, and some cities began to resume work, the
government continued to disclose information about the
epidemic in an open and transparent manner, and related
rumors began to decline. During this period, the government responded quickly to rumors, and there gradually
became fewer “unveriﬁed” rumors. At the same time, the
spread of strong relationships in WeChat groups allowed the
public to receive a large amount of factual splicing from
relatives and friends in diﬀerent spaces, which eliminated
rumors to a great extent. The ambiguity in the communication model improved the public’s judgment, and the
rumors lost their foundation for spreading. Wan et al. [6]
used the case study method to establish the status quo of the
“ﬁtness antiepidemic tweets” pushed by the 117 WeChat
subscription accounts they followed and found that their
main features are the time and frequency of article posting,
which are consistent with the changes in the number of
conﬁrmed cases, and the overall national prevention and
control deployment. The online dissemination of content is
comprehensive, and the amount of information is gradually
decreasing with the eﬀective relief of the epidemic. By analyzing popular words in WeChat, Lu and Zhang [7] found
that the development of the epidemic had a certain pattern.
First of all, people paid attention to which pathogen the
disease comes from, the location of the outbreak, and what
symptoms appear. Then, the public began to pay attention to
the source of pathogens, the behavior and self-protection of
medical staﬀ, and the needs of daily life. On the other hand,
people paid more attention to the epidemic situation in
other places and the results of local control. Through the
analysis of public concern, we reviewed the development
trend of the epidemic, which will set an example for future
epidemics. It is believed that public health authorities will
rely more on these social media to monitor the development
of epidemics or pandemics in the future. Judging from the
existing related results, there are few studies in this ﬁeld, and
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the use of Supernetwork theory to study the spread of epidemic information in WeChat is still rare.
This article studies and analyzes the composition and
relationship between the epidemic-related information
dissemination systems in WeChat. On this basis, three types
of active and representative elements are established,
namely, ordinary WeChat users, WeChat groups, and
WeChat public accounts. The three epidemic information
dissemination network relationships are combined and
integrated into a Supernetwork.

2. Supernetwork Theory and WeChat
Supernetwork Model Construction
Scholars previously used the term “Supernetwork” in the
ﬁelds of computer systems, genetics, and transportation
systems to generally refer to complex systems with complicated nodes, complicated relationships, and networks
within them. In the American scholar Nagurney’s work on
interwoven networks, the network that is higher than and
surpasses the existing network is referred to as the
“Supernetwork,” which helps to clearly deﬁne this term
[8, 9]. Chinese scholars, Academician Wang Zhongtuo and
Professor Wang Zhiping, further proposed the relevant
characteristics of the Supernetwork. They believe that the
Supernetwork has one or more of the following characteristics: (1) The network contains the network, or it can be
said that the network is nested in the network. (2) It has the
characteristics of multiple layers, and there are connections
within and between layers. For example, the protocol of the
information network is multilayered, and the transportation
network has a management layer, a business layer, and a
physical layer, which are also multilayered. (3) It has the
characteristics of multiple levels, and there is a connection
between these levels. For example, the information network
of an enterprise has multiple levels such as headquarters,
companies, and departments. (4) Its ﬂow can have multidimensional characteristics. For example, aviation, roads,
water transportation, and railways all have both freight and
passenger transportation. (5) It has the characteristics of
multiple attributes or multiple criteria. For example, the
transportation network needs to consider factors such as
cost, safety, time, and comfort at the same time, and when
traveling in a city, there are not only travel modes (such as
self-driving, public transportation, or walking) but also
route options. (6) It has the characteristics of congestion. For
example, the transportation network has the problem of
congestion, as does the information network. (7) Sometimes,
there is a conﬂict between individual optimization and
global optimization, which requires coordination [9].
Recent research on Supernetworks can be divided into
three directions: based on variational inequalities [10–12],
the work mainly intends to transform the multilayered,
multistandard Supernetwork balance model into an optimization problem and then use evolutionary variation inequality to solve the problem [9]. The system science [13–16]
research studies the Supernetwork as a whole as well as
individual aspects, including the study of the relationship
between the network and the network in the Supernetwork,
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the study of the network using the relationship between the
outside and the network, and the study of overall performance. The modeling work of this article is mainly inspired
and helped by some research results in this area. Research
based on hypergraphs [17] is considered to be another more
important research direction. It is mostly used to solve the
problem of diﬀerent textures between edges and nodes in
network research. Hypergraphs are used to describe the
system and study the statistical characteristics of the network. The research on Supernetworks has developed rapidly,
and its application ﬁelds are also relatively wide, such as
knowledge management, supply chains, transportation, ﬁnancial management, advertising, e-commerce, biology, and
organization and cooperation [18]. However, Supernetwork
theory and methods are rarely applied to the ﬁeld of WeChat
epidemic information dissemination.
WeChat public accounts, common WeChat users, and
WeChat groups are the main outlets through which epidemic information is spread in WeChat. The public account
mainly disseminates information through the weak relationship between the public account and the fans. The public
account and the fans form a star network. Relatively
speaking, the communication speed is fast and the spread is
wide, but the audience trusts the public account to release
information, though this is not the most trusted source of
information.
The ordinary users of WeChat mainly spread information through the strong relationship between ordinary users’
friends. The information publisher and information receiver
in the circle of friends also form a star network. Because of
the relationships between acquaintances, the information
posted in the circle of friends is related to the circle of
friends. Members tend to believe this information more, but
the information in the circle of friends is limited by the
border barriers of the circle of friends. On the whole, there is
a large gap between the speed of propagation and the range
of communication compared with the public account.
The WeChat group has special properties. The WeChat
group can take into account both strong and weak relationships for propagation; that is, members in the WeChat
group may not be known or trusted, and members of the
WeChat group may or may not be inﬂuential. This can break
the barriers of the circle of friends based on strong relationships, so that the spread of epidemic-related information
is wider and faster. The degree to which the recipient of the
information believes the information is based on these
factors.
In summary, this article integrates these three elements
into a “Supernetwork” of WeChat epidemic information
dissemination systems based on the association between the
public accounts, common WeChat users and WeChat
groups, referred to as the WeChat epidemic information
dissemination Supernetwork.
2.1. Supernetwork Modeling of WeChat Epidemic Information
Dissemination. From the previous analysis, we can see that
there are three types of epidemic information dissemination
networks in Figure 1:
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(1) The P-P common WeChat user relationship network’s nodes are common WeChat users. The network can be expressed as Gp � (P, EP−P ), where
P � p1 , p2 , . . . , pb  is a set of common WeChat user
relationship network members; EP−P � (pi , pj ) | pi ,
pj ∈ P} is a set of edges; and (pi , pj ) is a common
WeChat user. There is an association between pi and
pj .
(2) The M-M WeChat group network is the network
constructed by the WeChat group. The nodes are
WeChat groups, and the edges represent the association between WeChat groups. Its model is
Gm � (M, EM−M ); M � m1 , m2 , . . . , ma  is a collection of WeChat groups; EM−M � (mi , mj ) | mi ,
mj ∈ M} is a collection of association relationships
between WeChat groups; and edge (mi , mj ) indicates that there is an association between WeChat
groups mi and mj .
(3) The I-I WeChat public account network is formed
between public accounts. The node is a WeChat
public account. The network can be described as
Gi � (I, EI−I ); I � i1 , i2 , . . . , ic  is a collection of public
accounts; and EI−I � (ii , ij ) | ii , ij ∈ I is a collection of
associations between public accounts. (ii , ij ) indicates
that there is an association between ii and ij .
The following mapping relationships exist between the
three networks:
(1) The mapping between WeChat general users and
WeChat public accounts refers to which ordinary
WeChat users pay attention to which public accounts
and which common WeChat users follow which
public accounts.
(2) The mapping between WeChat groups and public
accounts refers to which public accounts are associated with which WeChat groups.
(3) The mapping between ordinary WeChat users and
WeChat groups refers to which ordinary WeChat
users join or are added to which WeChat groups,
which WeChat groups are associated, and which
WeChat groups include which ordinary WeChat
users.
According to the mapping relationship described above,
a mapping relationship can be established between
Gi , Gp , Gm nodes so that they are integrated together to
construct a Supernetwork with three types of nodes. The
speciﬁc approach is based on the three networks that already
exist, and the mapping relationship between diﬀerent types
of nodes is also added as an edge, thereby integrating three
diﬀerent types of networks together. This process can be
expressed as follows.
Let pi ∈ P, ij ∈ I, and ml ∈ M, respectively, represent
any node of the WeChat general user association network,
WeChat public account network, and WeChat group association network. The Boolean variables ϕ(pi , ij ), φ(pi , ml ),
and c(ij , ml ) indicate whether the diﬀerent types of nodes
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Figure 1: WeChat epidemic information dissemination Supernetwork.

are related, where the value 1 is time-dependent, and 0 is not
relevant. Thus,
WEIDSN � fGi , Gp , Gm 
� Gi + Gp + Gm + Ep−i + Ep−m + Em−i
� I, P, M, EI−I , EP−P , EM−M , Ep−i , Ep−m , Em−i ,
(1)
here, Ep−i � (pi , ij ) | ϕ(pi , ij ) � 1 represents a set of association relationships between P and I nodes; Ep−m �
(pi , ml ) | φ(pi , ml ) � 1} represents a collection of association relationships between P and M nodes; and Em−i �
(ij , ml ) | c(ij , ml ) � 1} represents a collection of associations between I and M nodes.
It can be seen that the WeChat Supernetwork model is an
integration of three epidemic information dissemination
networks, which reveals the complex composition and
structural form of epidemic information dissemination in
WeChat.
2.2. Construction of Adjacency Matrix and Network Intuitive
Graph of WeChat Epidemic Information Supernetwork Model.
At this stage, we can use network analysis tools to measure
various parameters of network analysis, and network relationship characterization software can draw network graphs
for intuitive comparison.
Figure 1 is a schematic diagram of a three-network
integration Supernetwork of a WeChat epidemic information dissemination system. The ﬁgure is divided into three
layers. The top layer is the WeChat group network. The
network members are WeChat groups. There may be associations between the network members, and the network
members may also be associated with the members of the
other two layers. mi represents the nodes in this layer
network. The middle layer of the network is the ordinary
WeChat user relationship network. The network members
are ordinary WeChat users. There may be associations between the network members, and the network members may
also be associated with members of the other two layers. pi
represents nodes in this layer of the network. The bottom
layer is the WeChat oﬃcial account network. The network

members are WeChat oﬃcial accounts. There may be associations between the network members, and the network
members may also be associated with members of the other
two layers of networks. ii represents nodes in this layer
network. Figure 1 is a schematic diagram of a WeChat
epidemic information dissemination Supernetwork, in
which ordinary WeChat user p2 joins WeChat group m1 and
ordinary WeChat users p3 and p4 join WeChat groups m4
and m5. After joining the WeChat groups m3 and m4, the
ordinary WeChat user p1 is added to the three WeChat
groups m2, m4, and m5 at the same time, and the ordinary
WeChat user p5 is temporarily not added to any WeChat
group. WeChat groups m1, m2, and m5 are associated with
the public account network; ordinary WeChat user p2 pays
attention to the public accounts i2 and i3, ordinary user p3
pays attention to the public accounts i1, i2, and i5 at the same
time, and ordinary user p4 pays attention to the public
account i4, along with ordinary user p5. After paying attention to the public accounts i2, i4, and i5, the ordinary
WeChat user p1 does not follow any WeChat public account
for the time being. Taking the WeChat epidemic information
dissemination Supernetwork as an example, the boundary of
the epidemic information dissemination subnetwork of the
WeChat epidemic information dissemination system is
determined, and its many network nodes and their associations are established. The rules for constructing the association relationship of network nodes are as follows. If the
two nodes in the schematic diagram of the WeChat epidemic
information dissemination Supernetwork are connected,
they are marked as 1; otherwise, they are marked as 0. Using
network analysis software, the adjacency matrix of the
WeChat epidemic information dissemination Supernetwork
can be constructed as shown in Figure 2.
At the same time, the corresponding network analysis
standard ﬁle can be generated and imported into the
speciﬁed network relationship characterization software,
which can be processed according to speciﬁc needs or
purposes and used to then construct a network intuitive map
of the WeChat epidemic information dissemination
Supernetwork, as shown in Figure 3.
The representative WeChat epidemic information dissemination Supernetwork model outlined in this paper is a
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network of three diﬀerent types of epidemic information
dissemination networks, including the public account network, WeChat group network, and common WeChat user
relationship network. The Supernetwork model contains
three relatively active and representative information carrier
elements in the WeChat epidemic information dissemination system, such as WeChat public accounts, WeChat
groups, common WeChat users, and their complex associations. Compared with the epidemic information dissemination network composed of similar nodes and their
associations, the Supernetwork model can better reﬂect the
complex composition and structural form of the WeChat
epidemic information dissemination network system, so it
can be more accurate, comprehensive and provide more indepth WeChat epidemic information. The communication
network system conducts research and analysis, lays a
foundation, and provides help for the management and
guidance of subsequent WeChat epidemic information
dissemination.

3. Identification of Key Nodes in WeChat
Epidemic Information
Dissemination Supernetwork
An important part of guiding the spread of epidemic-related
information in WeChat is to ﬁrst identify the key nodes in
the spread of WeChat epidemic information. These

important related nodes largely aﬀect the spread of epidemic-related information in WeChat.
3.1. Traditional Key Node Identiﬁcation Method. The degree
centricity method in network analysis theory is the main
method for identifying key nodes in a network. The formula
is as follows:
CD ni  � d ni  �  Xij �  Xji ,
j

d ni 
.
CD′ ni  �
g−1

j

(2)

The value of Xji is 1 or 0, indicating whether node j is
associated with node i, and g is the number of nodes in the
network. In the network, because the number of nodes in
each network is diﬀerent, and the number of large network
nodes is large, the standardization process must be divided
by the maximum possible number of relationships of a node
in the network, that is, g − 1 relationships [19, 20]. Of course,
in addition to the degree centrality method, there are many
methods for identifying network central nodes, but the
degree centrality method is relatively simple and straightforward, and the application scenarios of this method are
also broader, with fewer restrictions on implementation [21].
The network analysis tool was used to calculate the degree
centrality of all nodes in the Supernetwork, as shown in
Figure 3, and the system calculation results are as follows.
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From the results in the above ﬁgure, we can see that the
degree of centrality of node p3 is 9, the degree of centrality of
p4 is 7, and the standardization of the two nodes is 0.64286
and 0.5, respectively. It can be seen that the p3 node and the
p4 node are relatively important. During the spread of
WeChat epidemic-related information, monitoring and
guiding these two nodes has a great impact on the overall
information spread.
3.2. Key Node Recognition Method Based on WeChat
Supernetwork. Degree centrality is currently one of the most
commonly used key node identiﬁcation methods, but its
application in a Supernetwork has deﬁciencies. The degree
centrality calculation here does not distinguish which subnet
each node belongs to in the Supernetwork, there is no
distinction between the relationships between nodes, and
there is no diﬀerence between the relationships between
subnets. Accordingly, this method cannot reﬂect the connection status of a node in the subnet to which it belongs,
nor can it reﬂect the propagation ability of the node in the
subnet to which it belongs; similarly, in the current situation,
this method also fails to reﬂect the connection status of a
node between subnetworks, and it fails to measure the
propagation ability of the node between subnetworks. Referring to Figures 3 and 4, for example, the i1 node has a
degree of centrality of
CD (i1) � d(i1) �  Xij �  Xji � 3.
j

j

(3)

And the m3 node has a degree of centrality of
CD (m3) � d(m3) �  Xij �  Xji � 4.
j

j

(4)

According to the formula,
C′D ni  �

d ni 
.
g−1

(5)

The standardized degree of centrality of i1 can be obtained as
C′D (i1) �

d(i1)
� 0.21429.
g−1

(6)

And the standardized degree of centrality of node m3 is
C′D (m3) �

d(m3)
� 0.28571.
g−1

(7)

Thus, node i1 is not as important as m3, but in the
process of epidemic information propagation in WeChat, in
the Supernetwork i1 is associated with three unary subnets,
while m3 is only associated with the M-M network and P-P
network and is not directly connected to the I-I network.
From this perspective, i1 is more important than m3. The
spread of epidemic information in WeChat has unique
features. For example, the ability of ordinary WeChat users
to spread information in the circle of friends is related to the
number of their friends, the ability of the public account to
spread information in WeChat is related to the number of

fans, and the ability to spread information in WeChat groups
and the number of WeChat group members is related. The
nodes with strong propagation ability are more important,
and the identiﬁcation methods of these key nodes in WeChat
need to be rebuilt.
In order to avoid the above deﬁciencies, this paper
proposes a new comprehensive method for identifying key
nodes in WeChat epidemic information dissemination
based on a Supernetwork, part of which is based on an
improvement of the decision method proposed previously
[13], and the other part is mainly constructed based on the
characteristics of the spread of epidemic information in
WeChat. The new method is brieﬂy described as follows.
Let ni be any node in the Supernetwork; QCD (ni )
represents the degree of centrality of ni in the entire
Supernetwork, and ZCD (ni ) is the degree of centrality of ni
in the unary subnet to which it belongs:
(1) Step 1. Calculate and compare the degree of centrality of each node in the entire Supernetwork.
(2) Step 2. Calculate and compare the degree centrality
of all nodes in the M-P binary subnetwork and the
I-P binary subnetwork in the M-P binary subnetwork and I-P binary subnetwork to which they
belong.
(3) Step 3. Calculate and compare the degree centrality
of all the individuals in the entire Supernetwork
system in the subunit networks to which they belong.
(4) Step 4. Calculate and compare the internetwork
propagation capabilities of each node in the subnet of
a unitary network in the Supernetwork. Let LZS(ni )
be the number of unitary subnetworks connected by
node ni and ZJBS(ni ) the edges of node ni between
the unitary subnetworks. The number can be obtained
from
the
above
analysis.
ZJBS(ni ) � QCD (ni ) − ZCD (ni ), the network propagation ability of the node ni in the Supernetwork is
expressed by ZJCN(ni ), and the calculation and
comparison methods are as follows:
Select Case LZS(A)
Case IS > LZS(B)
ZJCN(A) > ZJCN(B)
Case IS < LZS(B)
ZJCN(A) < ZJCN(B)
Case IS � LZS(B)
Select Case ZJBS(A)
Case IS > ZJBS(B)
ZJCN(A) > ZJCN(B)
Case IS < ZJBS(B)
ZJCN(A) < ZJCN(B)
Case IS � ZJBS(B)
ZJCN(A) � ZJCN(B)
End Select
End Select
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Figure 4: The degree of centrality of all nodes in the WeChat epidemic information Supernetwork.

(5) Step 5. Calculate and compare the internetwork
propagation capability ZJCNJ (ni ) between the
M-type nodes in the M-P binary subnetwork and the
I-type nodes in the I-P binary subnetwork under the
corresponding binary subnetwork view. Let
JM−P CD (ni ) represent the degree of centrality of ni in
the M-P binary subnetwork to which it belongs and
let JI−P CD (ni ) represent the degree of centrality of ni
in the I-P binary subnetwork to which it belongs, and
the calculation method of ZJCNJ (ni ) is as follows:
Select Case ni
Case IS ∈ M
ZJCNJ (ni ) � JM−P CD (ni ) − ZCD (ni )
Case IS ∈ I
ZJCNJ (ni ) � JI−P CD (ni ) − ZCD (ni )
End Select
(6) Combining the results of the above steps, key nodes
are identiﬁed.
In the above steps, Step 2 prepares for the calculation and
comparison of the number of fans of the public account, and
the number of members in the WeChat group is determined
in Step 5. Step 3, the calculation result, can also obtain the
number of friends of ordinary WeChat users in the circle of
friends. The circle of friends is one of the main channels for
ordinary users to disseminate information in WeChat. The
number of friends in the circle of friends is an important
criterion for identifying the ability of ordinary WeChat users
to disseminate information. Step 4 compares the unary
subnet internetwork propagation capabilities of each node in
the Supernetwork view by the number of unary subnetworks
connected by the nodes and the number of nodes connected
between the unary subnetworks. A ranking table was created
showing the strengths and weaknesses of the unary subnet’s
internetwork spreading ability under the Supernetwork
vision. Among them, QCD (ni ) can be obtained by Step 1,
ZCD (ni ) can be obtained by Step 3, and the individual’s
ZJBS(ni ) can be obtained by the diﬀerence between QCD (ni )
and ZCD (ni ) of an individual. Firstly, it is judged based on
the number of unary subnetworks connected to the node.

The number of unary subnetworks connected to node A is
greater than the number of unary subnetworks connected to
node B, which indicates that the internetwork communication capability of node A is stronger than that of node B. If
the number of unary subnetworks connected to node A is
less than the number of unary subnetworks connected to
node B, it indicates that the internetwork propagation capability of node A between unary subnetworks is weaker
than that of node B. If the number of unary subnetworks
connected to node A is the same as the number of unary
subnetworks connected to node B, further judgments need
to be made based on the number of edges between the unary
subnetworks of nodes. Step 5 is mainly based on the calculation results of Step 2 and Step 3 and calculates and
compares the number of fans of the public account and the
number of members of the WeChat group in the WeChat
Supernetwork. The information dissemination ability of
nodes is measured to provide a reference for the identiﬁcation of key nodes. This step calculates the internetwork
propagation capability between the M-type nodes in the M-P
binary subnetwork and the I-type nodes in the I-P binary
subnetwork from the binary subnetwork perspective.
Taking the example shown in Figure 3 for veriﬁcation
and analysis:
(1) Step 1. The calculation result is shown in Figure 4.
(2) Step 2. The screenshots of the system calculation
results are shown in Figures 5 and 6.
(3) Step 3. The result is shown in Figure 7.
(4) Step 4. The results are shown in Table 1.
(5) Combining the comparison and calculation results
of Step 2 and Figures 5 and 6 with the comparison
and calculation results of Step 3 and Figure 7, the
calculation and comparison results of this step are
shown in Tables 2 and 3.
(6) From the perspective of intranetwork propagation,
Figure 7 shows that the degree of centrality of i3, i4,
and i5 in the I-I network is the same and the highest,
and the propagation ability of i3, i4, and i5 in the
network is also the strongest. Nodes m1, m2, m3, and
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Figure 5: The degree of centrality of all nodes in the I-P network.
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Figure 6: The degree of centrality of all nodes in the M-P network.
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Figure 7: The degree of centrality of each node in the unary subnet to which it belongs.

m4 have strong propagation capabilities in the M-M
network. In the P-P network, p3 and p4 are the
strongest nodes in the network. From the perspective
of internetwork propagation, Table 1 shows that the
number of subnetworks connected by nodes p3 and
i2 is larger, and the number of interconnected edges
between networks is also larger, so their internetwork propagation capabilities are stronger. The
degree centrality value of such nodes may not be

large, but its inﬂuence on the propagation eﬀect is
often large, which is worthy of attention. It can also
be seen from Table 1 that although m3 has the
strongest propagation capability in the M-M network, and i1 has the weakest propagation capability
in the I-I network in Figure 7, from the perspective of
internetwork propagation, i1 connects three subnets,
there are 2 internetwork edges, m3 only connects 2
subnets, and there is only 1 internetwork edge, so i1
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Table 1: Sequence table of node’s internetwork epidemic information dissemination ability.
Node
p3
i2
p2
p4
i5
m1
i1
m2
m5
p1
m4
p5
i4
m3
i3

Number of unary subnets associated
3
3
3
3
3
3
3
3
2
2
2
2
2
2
2

Number of relationships
5
4
3
3
3
2
2
2
3
3
3
3
2
1
1

Table 2: Sorting table of M-type nodes’ epidemic information dissemination capability in WeChat.
Node
m4
m5
m1
m2
m3

Degree of centrality
within the M-P network
6
2
4
4
4

Degree centrality within
the M-M network
3
0
3
3
3

Important indicators of WeChat
epidemic information dissemination capability
3
2
1
1
1

Table 3: Sorting table of the spreading capacity of epidemic information in WeChat for Class I nodes.
Node
i2
i4
i5
i3
i1

Degree of centrality
within the I-P network
4
4
4
3
2

Degree of centrality within
the I-I network
1
2
2
2
1

is slightly better than m3 in terms of internetwork
communication capability. From the perspective of
the spread of epidemic-related information in
WeChat, Figure 7 shows that p3 and p4 have a strong
ability to spread epidemic-related information in the
WeChat circle of friends. Under the same conditions,
the spread of epidemic-related information of these
two ordinary user nodes is faster. The spreading
range is wide; Table 2 shows that m4 has a strong
spreading capability in WeChat group nodes. Under
the same conditions, the information spreading
speed of this WeChat group node is faster, and the
spreading range is wider. Table 3 shows i2 in the
public account category. The dissemination capability of the node is strong. Under the same conditions, the public information node’s epidemicrelated information spreads faster more widely. To
guide the dissemination of epidemic-related information in WeChat, it is best to guide the

Important indicators of WeChat
epidemic information dissemination capability
3
2
2
1
1

abovementioned WeChat nodes with a strong ability
to disseminate epidemic-related information.
The new method also identiﬁes the importance of ordinary WeChat users, WeChat groups, and oﬃcial accounts
from the perspective of information diﬀusion based on the
particularity of the spread of WeChat epidemic-related
information, in order to be more comprehensive and
reasonable.

4. Conclusions
This article mainly concerns the model construction and key
node identiﬁcation of the WeChat epidemic-related information dissemination Supernetwork. The identiﬁcation
method can be roughly divided into two parts. One part is
based on the improvement of the decision method proposed
previously [13], and the other part of it is mainly based on
the characteristics of the spread of information related to the
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epidemic in WeChat. The Supernetwork model of WeChat
epidemic information dissemination and the corresponding
key node identiﬁcation method constructed in this study are
the initial attempts to research the information dissemination of epidemic-related information in WeChat.
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