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Public health emergencies occurred frequently, which usually result in the negative Internet public opinion events. In the complex
network information ecological environment, multiple public opinion events may be aggregated to generate public opinion
resonance due to the topic category, the mutual correlation of the subject involved, and the compound accumulation of specific
emotions. In order to reveal the phenomenon and regulations of the public opinion resonance, we firstly analyze the influence
factors of the Internet public opinion events in the public health emergencies.+en, based on Langevin’s equation, we propose the
Internet public opinion stochastic resonance model considering the topic relevance. Furthermore, three exact public health
emergencies in China are provided to reveal the regulations of evoked events “revival” caused by original events. We observe that
the Langevin stochastic resonance model considering topic relevance can effectively reveal the resonance phenomenon of Internet
public opinion caused by public health emergencies. For the original model without considering the topic relevance, the new
model is more sensitive. Meanwhile, it is found that the degree of topic relevance between public health emergencies has a
significant positive correlation with the intensity of Internet public opinion resonance.

1. Introduction
In recent years, public health emergencies occur frequently
and bring various kinds of Internet public opinion events.
Due to the complex network information ecological envi-
ronment interweaving with amounts of fake news, the
resulting negative Internet public opinion arose and spread
rapidly, which had caused great obstacles for public health
departments to effectively identify, judge, and formulate
effective response strategies. +e Internet public opinion
events of public health emergencies are especially prominent
in the social media environment. Since social network at-
tracts more and more netizens to participate by virtue of its
universality, interactivity, group, autonomy, and other
characteristics, these events are increasingly tending to the
complex situation of correlation and serialization [1].+at is,
the single Internet public opinion event may be aggregated
with the historical public opinion events due to the topic
category, the mutual correlation of the subject involved, and

the compound accumulation of specific emotions. Ac-
cordingly, the public opinion cluster will be formed and the
phenomenon of public opinion co-vibration (i.e., public
opinion resonance) is generated.

Internet public opinion resonance between emergencies
refers to the “resurgence” of public opinion of historical
events (called evoked events) caused by public opinions of
recent events (called original events). In general, the time
interval between events is relatively long, and the degree of
public opinion deviation is low due to the “long-term
memory” left by history. Take example for COVID-19, the
Internet public opinion has been rapidly polarized when
Wuhan was sealed in January 23, 2020. COVID-19 is a new
unknown virus and belongs to the same cluster with SARS
coronavirus (SARS) virus. Furthermore, COVID-19 de-
velops the similar serious diseases as SARS and Middle East
respiratory syndrome coronavirus (MERS COV). So, the
SARS epidemic event and the MERS COV epidemic event
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were reactivated and have triggered the public initial
memory about COVID-19. +ese related public health
emergencies continuously interact, derive, and aggregate to
produce public opinion resonance event clusters, which have
caused huge social impact in a short period of time. +e
public opinion resonance event clusters can be revealed by
the Baidu index, as shown Figure 1.+e Baidu index of SARS
quickly arose from 760 in January 19, 2020, to 923683 in
January 25, 2020. During this period, the Baidu index of
MERS COV quickly arose from 1196 to 11900. Since the
World Health Organization named COVID-19 as new
coronavirus pneumonia (NCP) in February 11, 2020, the
Baidu index of the “novel coronavirus” keyword quickly
reached the first peak of 22336 in February 13, 2020, and also
triggered the MERS COV keyword Baidu index of the other
high peak of 9261, which generated the resonance of the two
Internet public opinion events.

In the social media environment, the negative effects
caused by the public opinion superposition resonance of
the topic-related events in public health emergencies are
more significant than a single event. Furthermore, small
changes may trigger the long-term and colossal chain
reaction of the public opinion events cluster. Hence, in the
frequent topic-related and serial public health emergen-
cies, the characteristics and the regulations of the public
opinion resonance should be studied, which assists the
public health department to accurately identify the public
health information and build a public opinion monitoring
and early warning mechanism for public health
emergencies.

With these motivations, we address the following
questions: (1) what factors influence the public opinion
resonance in public health emergencies? (2) How do we
accurately describe the regulations of the Internet public
opinion resonance? We first extend the existing influence
factors, including the topic factors, the regional factors, the
theme similarity, and the external emotional intensity of
public opinion events. Based on Langevin’s equation, we
next develop an Internet public opinion stochastic resonance
model considering the topic relevance of the multiple public
health emergencies. Finally, three exact cases are provided to
reveal the regulations of evoked events “revival” caused by
original events.

+e rest of this paper is organized as follows. Section 2
briefly reviews literature from three aspects. In Section 3, we
firstly analyze the influence factors of the public opinion
resonance. +en, we develop an Internet public opinion
stochastic resonance model based on Langevin’s equation.
Section 4 discuses three exact cases from the public health
emergencies in China. Finally, Section 5 concludes the paper
with future research directions.

2. Literature Review

Public opinion resonance mainly reveals the correlation or
the interaction of multiple public opinion events. In this
section, we review the literature from the following aspects:
influence factors, the model, and empirical research.

Due to the compound accumulation of specific public
opinion and netizens’ emotions, there exist kinds of influ-
ence factors, which result in different public opinion events
and the according public opinion resonances. In the present
literature, the influence factors of public opinion resonance
mainly focus on three following types: in practices, Internet
public opinion events on longer occur in isolation. +e
events usually are interrupted or persist with the same label,
the same subject, the same category, or the same segment
sequence events. Media agenda-setting, general preferences
of netizens, and other factors promote public opinion events
to “mass production” and “similar reproduction” in the
short term [2, 3]. +e association superposition will serialize
and centralize issues and then generate new hotspots. +e
superposition mainly focuses on the dimensions of “time,”
“space,” and “symbol,” including not only the information
superposition of intelligent links but also the form of
crisscross association superposition of human operation [4].
Derived events are inseparable from public opinion guiding
subject, original events, and social environment [5]. Envi-
ronment, information, or subject alienation, especially false,
breaking news, and misleading information, are the main
factors that cause the original public opinion to deviate from
the law of evolution and generate new public opinion [6].
+e deep-seated elements (i.e., group inertia cognition and
judgment and collective memory), interest demand, event
extension, information asymmetry, and other practical el-
ements are the main factors leading to the emergence of a
large number of derived public opinions [4]. Furthermore,
the fuzziness, relevance, and irritation of the event are the
direct causes of the generation of derivative public opinion,
and the event participants, especially their respective in-
terests, are the ultimate causes [7].

+ere are two types of models: the public opinion de-
rivative effect model and the derivative public opinion
transmission structure model. +e public opinion derivative
effect model is based on the logistic model. +e propagation
characteristics of positive and negative derivative public
opinion by calculating the stable equilibrium point of the
model under different information dissimilation conditions
[8]. On this basis, Lian et al. [9] constructed the derivative
public opinion early warning model by combining the
Logistic model, exponential smoothing method, and grey
prediction. Zhang et al. [10] introduced social function and
individual memory into the topic-derived SEIRS public
opinion transmission model. +rough numerical simula-
tion, the influence of derivative effect and related factors on
the law of public opinion dissemination is revealed. In terms
of the derived public opinion communication structure
model, three types of derived public opinion communication
structure models (i.e., direct connection, Bayesian, and ra-
diation convergence) are discussed and the corresponding
calculation methods of the derived probability are provided
[11, 12]. Gao and Wang [13] proposed five derivative public
opinion propagation structures and derived probability
calculation methods, such as one-way linear, composite
fission, and focus convergence.

Some scholars constructed the public opinion resonance
models based on Langevin’s equation, in which public
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opinion event topic factors, regional factors, public opinion
heat, public opinion subject attitude, and original public
opinion index as moderators and validate the model through
specific case simulations [14]. Li [15] further verified the
model using two cases on the front and back. However, the
analysis found that (1) the topic factors and regional factors
in the original model were mainly the external environment
factors of public opinion events, without considering the
topic-related factors between public opinion events; (2) the
subject attitude factor only considers the internal emotional
intensity (the real emotion reflected by the self-published
text). It ignores the external emotional intensity (the
emotional preferences and attention of external people); (3)
the corresponding regulating variable parameters are dif-
ferent according to the public opinion resonance phe-
nomenon, but the original model does not consider the time
series of the two resonance events; (4) the calculation of
other factors as moderators is also lacking in science.

According to the review of the relevant literature
above, it can be found that, although the current research
on the Internet public opinion resonance has attracted
the attention of scholars, the results are rare and mainly
focus on the simple correlation problem of Internet
public opinion in two events. However, the research on
the issue of single event public opinion correlation can no
longer meet the research needs of the complex, related,
serialized phenomenon revealing, and rule mining of
network public opinion among multiple topics related
emergencies in the real world. +erefore, it is necessary to
comprehensively study the topic-relevant network public
opinion resonance problem with multiple specific
emergencies as the object and propose new ideas and
feasible solutions for the research of complex network
public opinion in the current social media environment.

3. Methodology

Section 3.1 analyzes the influence factors of the public
opinion resonance. Section 3.2 develops the Internet public
opinion stochastic resonance model based on Langevin’s
equation.

3.1. Influence Factors of Internet Public Opinion Resonance.
+e influencing factors of Internet public opinion resonance
in the public health emergencies come from many aspects,
including the topic relevance of events, the field environ-
ment, the heat of original events, the emotional intensity of
subjects, and the influence of evoked events.

3.1.1. Topic-Related Factors (a). During the occurrence of
significant original public opinion events, netizens who are
still in the excitement cycle of public opinion will contin-
uously dig out the event materials of similar topics or similar
subjects in the same period. Moreover, the historical ma-
terial and collective memory of similar events in the past will
be activated and new public opinion hotspots will be found
from these materials [4]. +erefore, the higher the similarity
between the original public opinion events and the topics

and subjects of public opinion events in history, the greater
the possibility that these “class topic,” “class subject,” and
“class problem” events will be mined or rekindled.

3.1.2. Field Environmental Factors (b). +e region and lo-
cation are the central links of the network society, and the
location of the event will directly affect the concerning extent
of netizens [14]. Due to the different levels of economic,
political, cultural, and Internet technology development in
different regions, there are different degrees of attention and
participation in the same issue. Furthermore, the netizens in
the same region have different sensitivities to different issues
of public opinion. +erefore, netizens in the same area have
different influences and effects on different issues.

+e calculation methods of the field environmental
factors of issues, the field environmental factors of regions
and the field environmental factors are as follows:

idh �
Ndh


n
h�1 Ndh

,

rh d �
Nh d


m
d�1 Nh d

,

bdh �
idh + rh d

2
.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(1)

where idh is defined as the field environmental factors of the
area (d) about the issue (h), rh d is defined as the field en-
vironmental factors of the issue (h) in the region (d), bdh is
defined as the field environmental factor of the region (d)
and the issue (h), Ndh is defined as the number of the public
opinion events of the region (d) about the issue (h), and Nh d

is defined as the number of the public opinion events of the
issue (h) in the region (d).

3.1.3. Heat of Original Events (A). Because the heat of
original events is directly proportional to the attention of
netizens, the heat of original events directly affects the oc-
currence of Internet public opinion resonance. +e higher
the degree of attention and discussion on this event by
netizens, the longer the evolution cycle of public opinion will
be. Also, it is easier for more netizens to participate in the
team of digging and activating similar events, which in-
creases the possibility of public opinion resonance.

+e event heat index can objectively reflect the attention
degree of events on the Internet. +e larger the value of the
heat index, the higher the network attention of the event.
+is paper mainly refers to the network propagation heat
index algorithm jointly launched by the News Media Center
of the School of Journalism and Communication of
Tsinghua University and Sina MicroBlog to calculate the
heat of original events. Firstly, we search for the data of this
event under each data source through the public opinion
retrieval platform. However, due to the limitation of the
retrieval platform, the number of government data sources
cannot be obtained. +erefore, its weights are evenly
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distributed to news, electronic newspapers, clients, WeChat
public accounts, and foreign media platforms. +e

calculation formulas for each type of composite coefficients
are as follows:

X1 � 0.223∗Nnews + 0.208∗Nnewspapers + 0.221∗Nclient + 0.215∗Nwechat + 0.133∗Nforeignmedia,

X2 � 0.319∗Nweibo + 0.355∗Nforum + 0.326∗Nabundantguest,

X3 � Nvideo,

X4 � Nother.

⎧⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎩

(2)

+en, each type of composite coefficient is made heat
standardization so that the heat value of each type is between
0 to 1. +e normalized formula is as follows:

Yi �
2

1 + c
−xi

i

− 1,

c1 � 1.050,

c2 � 1.001,

c3 � 1.100,

c4 � 1.005.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(3)

Finally, the total propagation heat index (A) is synthe-
sized by adding weights.+e formula for calculating the total
propagation heat index is as follows:

A � λ1
∗
Y1 + λ2

∗
Y2 + λ3

∗
Y3 + λ4

∗
Y4,

λ1 � 40%,

λ2 � 45%,

λ3 � 5%,

λ4 � 10%.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎩

(4)

3.1.4. Emotional Intensity of the Participants (f). From the
perspective of ontology, netizens are the subject of the
generation of network public opinion and the main recipient
of public opinion information, whose reaction and partic-
ipation to information directly affect the development trend
of network public opinion.+e government is themain body
controlling and governing the network public opinion and
plays the role of a regulator in the development of public
opinion. +e media is the carrier of network public opinion
and promotes the fermentation of network public opinion.
Opinion leaders who are the key nodes in the formation of
evoked public opinion, the decoder of the source, and the
encoder of the sink influence the development of public
opinion events [16, 17]. +e sentiment or emotional ele-
ments of these participants are the catalysts for the gener-
ation and development of network public opinions. Under
the environment of “we media,” the spatial circle of public
opinion is prominent. Stakeholders of all circles express

mutual support, infection, and cohesion through their
viewpoints to promote the unity of emotions in the whole
circle and form a community of public opinion with the
resonance at the same frequency. When emotional energy
accumulates to a certain threshold, it promotes resonance of
the emotional disclosure and collective action [7, 18, 19].

+e emotional intensity of the participants includes
internal and external emotions. +e calculation of the in-
ternal emotion intensity (fin) is mainly performed by the
model API interface, which belongs to the Boson NLP
sentiment analysis and is trained by the MicroBlog corpus. It
can calculate the emotion value of every MicroBlog text for
each participant. +e external emotion intensity (fout) is
calculated for each MicroBlog text by WeberFechner Law
and the first law of emotional intensity. Because emotion is a
personal subjective reflection, it is the physiological process
that human brain motive and feel the value characteristics of
things. In the value characteristics of things, “value rate” and
“value rate difference” are the most important, which fun-
damentally determine the development direction of things
and the human’s attitude toward it. And, the relationship
between emotional intensity and relative value intensity (the
contrast in value rate of things) follows WeberFechner Law
that emotional intensity is proportional to the logarithm of
the difference in the rate of value of things. +e calculation
process is shown as follows:

fout � Kmlog(1 + Δψ),

Δψ �
2NzfNdz

Nzf + Ndz

,

⎧⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎩

(5)

where fout is the external emotion intensity; Km is the
emotional intensity coefficient;Δψ is the contrast of value
rate; Nzf is the number of Microblog forwarding; and Ndz is
the number of Microblog praise.

+en, the emotional intensity of each MicroBlog is
obtained by weighted summation. After that, the average
emotion intensity of each subject’s MicroBlog is extracted as
the emotional intensity of its subject. +en, the emotional
intensity of the participants (f) is obtained by weighting and
summing the emotional intensity of each participant. +e
weight of the emotional intensity of each subject for the
influence on the resonance of public sentiment refers to the
paper of Li [20] who calculated weights by inviting expert
scores and AHP, which is“βgov � 0.40, βmedia � 0.25,
βleader � 0.20, βnetizens � 0.15.” +e calculation method of the
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emotional intensity of each subject and the event are as
follows:

fzt �
finzt

+ foutzt

2
,

f � 
m

zt�1
βzt ∗fzt,

⎧⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎩

(6)

where fzt is the emotional intensity of each subject and βzt is
the weight of the emotional intensity of each subject.

3.1.5. Influence of Evoked Events (D). +e first cause effect in
psychology is “preconceived.” It is believed that the infor-
mation first entered or received will form the first im-
pression memory schema in the human brain, and
subsequent judgments will be integrated into this memory
schema and have the traces of previous information attri-
butes [21]. Moreover, some factors, such as the collective
memory of netizens, can contribute to the generation of
related events.+e greater the influence of evoked events, the
deeper memory in the netizens, and when similar events
occur, it will easily emerge in the minds of the netizens and
activate to revive.

3.2. 6e Model. In this section, we propose the Internet
public opinion stochastic resonance model based on Lan-
gevin’s equation.

Stochastic resonance (SR) was first discovered and
proposed by Benzi (1981). Some scholars applied SR model
in social finance, group behavior, and other social science
disciplines. For example, Liu [22] proposed theory of Fi-
nancial Brownian Particle (FBP) to simulate limit order
market is developed. Schenck et al. [23] proposed a gen-
eralized Langevin process with asymmetric double-well
potential function, to model the information flow and price
discovery process. In this paper, the Internet public opinion

stochastic resonance model of the bistable system is
established based on the aforementioned influence factors of
the public opinion resonance. In the model, the topic-related
events are considered. In addition, the bistable system
subjecting to noise Γ(t)and external periodic driving forces
(A cosω0t) is described by the Langevin equation (LE), as
shown in

_x � ax − bx
3

+ A cosω0t + Γ(t). (7)

In equation (7), a is the topic-related factor between
events; b is the field environment factor, and
(f(x) � ax − bx3) is the nonlinear external force field with a
double-well. a and b are the shape parameters of the po-
tential well, which have a great influence on the model
characteristics and directly affect the effect of stochastic
resonance; and A is set as the heat of the original events,
which is affected by the emotional intensity of the partici-
pants in public opinion events f (ω0 � 2πf). +e partici-
pants mainly include government departments, media,
opinion leaders, and netizens, whose emotional intensity
directly affects the trend of events. Γ(t) �

���
2D

√
ω(t) is the

added Gaussian white noise, which noise intensity (D)
corresponds to the influence of evoked events. X represents
the displacement of moving particles in the bistable system,
and t represents time.

+e fourth-order RungeKutta algorithm is a high-pre-
cision single-step method and can reach the fourth-order
accuracy. In addition, only the first derivative is needed to be
known, and no other high-order derivatives need be defined
or calculated. It also has the advantages of good numerical
stability, self-starting, and easy programming. So, we use the
fourth-order RungeKutta algorithm to solve equation (7).

4. Case Study

4.1.EventReviewof the InternetPublicOpinion. In this study,
this article follows the screening criteria of public health
emergencies with certain influence and similar topic or
subjects that can be retrieved in the event database of the
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Figure 1: COVID-19 public opinion resonance event clusters.
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“knowledge of micromatters” platform and the “Baidu In-
dex.” In order to avoid the contingency of experimental
results due to the use of only two events, we finally selected
three cases of vaccine public health emergencies in China as
an example. +ree cases of public health emergencies in
China are taken as examples, the Shandong illegal vaccine
event was selected as an evoked event; the Chongqing
switched vaccine event was selected as the original event I;
the Changsheng faked vaccine event was selected as the
original event II. +e phenomenon of Internet public
opinion resonance caused by these three events will be
studied.

4.1.1. Shandong Illegal Vaccine Event. On March 18, 2016, a
woman and her daughter in Jinan, Shandong province, were
suspected of illegally selling vaccines. Once exposed, it attracted
the attention and discussion of netizens all over the country.
+e number of reposts and searches continued to increase, and
the event began to ferment. On March 22, Premier Li Keqiang
made important instructions on a series of cases of illegally
operating vaccines and demanded a thorough investigation of
the flow and use of “problem vaccines,” at which time public
opinion entered a climax. On April 13, Premier Li Keqiang
presided over a meeting to hear a report on the investigation
and handling of the case. According to the investigation results,
he punished that relevant responsible person and those relevant
responsible people following the law. At this point, the event
entered a period of receding. On July 15, 2018, following the
Changsheng faked vaccine event, the Shandong illegal vaccine
event once again aroused the attention and discussion of
netizens. With relevant enterprises ordered to halt production
and file a case for investigation, the State Food and Drug
Administration identified the flow of substandard vaccines. On
July 22, Internet public opinion reached a peak.

4.1.2. Chongqing Switched Vaccine Event. On May 13, 2016,
when the Shandong illegal vaccine event just happened less
than two months ago, it caused concern on the Internet that
some parents in Chongqing suspected that the community
clinics have “switched” vaccines. Surrounding residents gath-
ered at the service center that night to demand to know the fact.
After that, the Chongqing Municipal Party Committee and
other departments immediately launched an investigation
overnight. On May 14, the joint investigation team announced
the latest progress of the investigation through the official
MicroBlog. At this time, the attention and searching value of
the event reached a peak. On May 16th, the joint investigation
team announced that four involved had been detained for
profit-seeking. Since then, the attention and discussion of this
event have entered a recession. On July 15, 2018, with the
Changsheng faked vaccine event, this event also attracted the
attention of netizens, but in comparison, it was relatively
smaller and did not cause large fluctuations.

4.1.3. Changsheng Faked Vaccine Event. On July 15th, 2018,
Changchun Changsheng Biochemical Co., Ltd. was inves-
tigated for producing rabies vaccine illegally. Once the event

was disclosed, it quickly aroused online discussion and
continued to ferment. On July 16, Changsheng Biological
Company apologized and recalled all rabies vaccines, which
was within the validity period.Meanwhile, PrimeMinister Li
Keqiang has issued instructions on the vaccine event and
demanded a thorough investigation. Internet searches for
the event have soared. On July 23, with the CCTV news
broadcast about this case, the Disease Control Departments
in 20 provinces and cities collectively stopped using the
Changchun Changsheng rabies vaccines. +e Internet’s at-
tention and search for the event were into the climax. From
July 24 to 26, with the arrest of the chairman of this company
and the other 14 people involved in the case, the fact that the
company has illegally produced rabies vaccines has been
found out, and the event has temporarily entered a recession.

4.2. Parameter Calculation of Internet Public Opinion
Resonance Model

4.2.1. Topic-Related Factors (a). In order to calculate the
topic-related degree between the original events and the
evoked event, “Shandong AND Vaccine,” “Chongqing AND
Vaccine,” and “Changsheng AND Vaccine” were used as
keywords to search through MicroBlog. +e Shandong il-
legal vaccine event (March 18, 2016, from May 12, 2016,
2933 articles; March 18, 2016, from July 14, 2018, 3799
articles), Chongqing switched vaccine event (May13, 2016,
from June 30, 2016, 604 articles) and Changsheng faked
vaccine event (July 15, 2018, from July 30, 2018, 6581 ar-
ticles) were taken to use as sample data. Among them, the
Shandong illegal vaccine event was divided into two sample
data sets, which are from the time when the Shandong illegal
vaccine event started to one day before to the time when the
two original events started. Because the development process
of each public opinion event will generate multiple dis-
cussion topics, the two events which have any two similar
discussion topics and subjects will most likely be mined
suggestively. +erefore, this study calculates the similarity
between topics of the two public opinion events and extracts
the group with the highest similarity as the topic-related
factors (a) of the public opinion resonance model.

Firstly, preprocessing operations such as separating
words, adding a custom vocabulary, and removing stop
words are performed on the MicroBlog sample data of each
public opinion event. +en, the LDA (Latent Dirichlet Al-
location) model is used to extract the topic of each public
opinion event. To ensure the independence of the topics, the
number of topics for the event should be the number of
topics when the event topics do not cross. Next, the top 10
topic tokens of each topic of events are extracted as corpora
and transformed into a vector (bow), shown in Table 1.

Further, the vector (bow) is transformed into the TF-IDF
topic model vector, and cosine similarity is used to calculate
the similarity between one event topic vector and another.
+e maximum value of the similarity between the two topics
is selected as the topic relevance of these two events. +e
results are shown in Table 2. By calculation, the topic-related
degree between original event I (Chongqing switched
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vaccine event) and evoked event (Shandong illegal vaccine
event I) is 0.40, and the topic-related degree between the
original event II (Changsheng faked vaccine event) and
evoked event (Shandong illegal vaccine event II) is 0.58.
+erefore, the topic correlation degree between the
Chongqing switched vaccine event and the Shandong illegal
vaccine event is less than that between the Changsheng faked
vaccine event and the Shandong illegal vaccine event.

4.2.2. Field Environmental Factors (b). Relying on the hot
events recorded in the public opinion events data base of the
official website of “knowledge of micromatters,” which can
reach a high transmission volume in a short time and
maintain a certain amount of transmission for a long time,
this study counts all public opinion events recorded in the
event database from evoked events to original events I and
original events II, that is, data fromMarch 2016, to July 2018.
Still, the data do not include Hong Kong, Macau, Taiwan,
and international events and those events for which the
source of the incident is not known through other channels.
First of all, according to the location of the incident (the
seven administrative regions of Northeast, North China,
East China, Central China, South China, Northwest, and
Southwest) and combined with Liao et al.’s concept of

dividing five types of public opinion events and the event
type tag of the public opinion events database of the official
website, the event was divided into five event types
(emergencies, social livelihood, sports and entertainment,
enterprise finance, and current affairs politics) and the
public opinion information in this period is classified. +en,
the study calculated the proportion of different topics in the
same area (the field environmental factors of issues) and the
proportion of different areas in the same issue (the field
environmental factors of regions). +e results are shown in
Table 3. +e contents in brackets are the value of the field
environmental factors of issues and the field environmental
factors of regions. Finally, the field environmental factors (b)
of each original event and evoked event are calculated by
weighted summation.

Original event I and original event II are both the social
livelihood events. +e original event I occurred in
Chongqing (southwest) in May 2016, where the field en-
vironmental factors of issue and region are (0.60/0.05), while
the original event II occurred in Changchun (northeast) in
July 2018, where the field environmental factors of topic and
region are (0.54/0.04). After weighted summation, the values
of field environmental factors (b) for original event I and
original event II are, respectively, 0.33 and 0.29.

Table 1: +e top 10 topic tokens of each topic events.

Event Number Topic token (top 10)

Shandong illegal vaccine event I
(2016.03.18∼2016.05.12)

A1 [“Vaccine,” “Shandong,” “Illegal Operation,” “Inflow,” “Vaccination,” “Cold
Chain,” “Cold Storage,” “Children,” “Type II,” “Jinan”]

A2 [“Vaccine,” “Shandong,” “Illegal Operation,” “Handle,” “Food and Drug,”
“Suspects,” “Problematic vaccine,” “Jinan,” “Shandong Province,” “Flow”]

A3 [“Vaccine,” “Shandong,” “Enterprise,” “Drug,” “FDA,” “Illegal Operation,”
“Biological product,” “Shandong province,” “Operate,” “Sell”]

A4 [“Vaccine,” “Shandong,” “Illegal Operation,” “Bilk,” “Compensation,” “Sichuan,”
“Problematic Vaccine,” “Problem,” “Inject,” “Fabricate”]

Shandong illegal vaccine event II
(2016.03.18∼2018.07.14)

B1 [“Vaccine,” “Shandong,” “Illegal Operation,” “Illegal,” “Enterprise,” “FDA,”
“Drug,” “Shandong province,” “Food and Drug,” “Operate”]

B2 [“Vaccine,” “Shandong,” “Illegal Operation,” “Illegal,” “Trickster,” “Problematic
Vaccine,” “Bilk,” “Vaccination,” “Inflow,” “Cold Chain”]

B3 [“Vaccine,” “Shandong,” “Illegal Operation,” “Illegal,” “Pang Hongwei,” “Crime,”
“Approve Arrest,” “Sentence,” “Supervise,” “Arrest”]

Chongqing switched vaccine event
(2016.05.13∼2016.06.30)

C1 [“Vaccine,” “Injection,” “Package,” “Chongqing,” “Nurse,” “Vaccination,”
“Original,” “Targeted,” “Doubt,” “Health Service Center”]

C2 [“Vaccine,” “Chongqing,” “Package,” “Investigation Team,” “Suspect,” “Hospital,”
“Chongqing,” “Investigation,” “Health Service,” “Doubt”]

C3 [“Vaccine,” “Chongqing,” “Package,” “Nurse,” “Contaminated Syringe,” “Crime,”
“Medical Service,” “Doctors,” “Regular,” “Problem”]

Changsheng faked vaccine event
(2018.07.15∼2018.07.30)

D1
[“Vaccine,” “Rabies,” “Diphtheria Pertussis Tetanus,” “Fake,” “Vaccination,”
“Problem,” “Disqualified,” “Fraudulent Production Records,” “company,”

“problematic Vaccine”]

D2
[“Vaccine,” “Rabies,” “Company,” “Freeze-dried,” “Crime,” “Changchun

Changsheng Biological Technology Limited Company,” “FDA,” “Enterprise,”
“Fake,” “Records”]

D3
[“Vaccine,” “Company,” “Rabies,” “Freeze-dried,” “Fake,” “Changchun

Changsheng Biological Technology Limited Company,” “Jilin Province,” “Food
and Drug,” “Sell,” “Biology”]

D4 [“Vaccine,” “Rabies,” “Violation,” “Company,” “Security,” “Keqiang Li,” “Fake,”
“Fraudulent Production Records,” “Enterprise,” “Medicate”]

D5 [“Vaccine,” “Rabies,” “Violation,” “Enterprise,” “company,” “original,”
“Investigation Team,” “Product,” “Investigate Clearly,” “Preparation”]
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4.2.3. Heat of Original Events (A). Using the specialized
public opinion retrieval platform of “Digudata” and
“MeiyaPICO,” “Chongqing AND Vaccine” and “Chang-
sheng AND Vaccine” were used as keywords, and the time
limit wasMay 13, 2016, to June 30, 2016, and July 15, 2018, to
July 30, 2018; we retrieved and counted the number of data
under each data source of the two original events within
their respective time limits. +e results are shown in Table 4.
Finally, the event as mentioned above, heat index algorithm
was used to calculate the heat value (A) of the original event I
and original event II, which are 0.26 and 0.92.

4.2.4. Emotional Intensity of the Participants (f ). With
reference to the above calculation method of emotional
intensity, the internal and external emotional intensity of the
public opinion information of the original event is calcu-
lated, respectively, for the four types of the MicroBlog
participants: government, media, opinion leaders, and In-
ternet users. +e classification of the main categories is
mainly based on Sina MicroBlog V certification system.+is
paper classifies the relevant government departments among
“Blue V” users as government subject, “Gold V” users are
self-media users. +e “Gold V” self-media users are com-
bined with the traditional media in “Blue V,” which are both
classified as media subject. Due to a large number of fans and
readings of the “Yellow V” users, it is classified as the
opinion leader subject. And, the remaining “MicroBlog
experts,” “MicroBlog members” and “ordinary users” are
uniformly classified as Internet users. In the end, the internal

and external emotional intensities of each participant and
the overall emotional intensity of the participants in the
original event I and original event II are shown in Table 5:

4.2.5. Influence of Evoked Events (D). According to the
calculating method of event influence index on the
platform of “knowledge of micromatters” the Event In-
fluence Index (EII) is a reliable indicator for describing
the propagation effect of a single event. Firstly, calculate
the channel influence of each data release in each social
media and network media platform, sum up and nor-
malize the data to the [0, 100] range, and get the influence
index of its subplatform events; then, according to the
comprehensive evaluation of the communication effect of
the event on the three platforms of online media,
MicroBlog, and Wechat, the influence index of the event
is finally obtained by weighted calculation and normal-
ization. Because of the evoked events in this paper for
original event I and original event II are the same
Shandong illegal vaccine events, the event influence index
is extracted from the event database and normalized to
[0, 1] as the influence of evoked events (D). Among them,
the MicroBlog influence index of the Shandong illegal
vaccine event was 81.5, the WeChat influence index was
86.8, the Internet media influence index was 78.4, and the
comprehensive evaluation of propagation effects in the
three platforms is weighted to calculate the normalized
influence index of the entire event to be 81.4, that is, the
value of evoked event influence (D) is 0.81.

Table 2: Topic correlation degree between original events and evoked event.

Topic correlation degree Number Similarity

0.40

C1-A1 0.40
C1-A2 0.00
C1-A3 0.00
C1-A4 0.00
C2-A1 0.00
C2-A2 0.00
C2-A3 0.00
C2-A4 0.00
C3-A1 0.40
C3-A2 0.00
C3-A3 0.00
C3-A4 0.00

0.58

D1-B1 0.58
D2-B1 0.47
D3-B1 0.41
D4-B1 0.41
D5-B1 0.41
D1-B2 0.00
D2-B2 0.24
D3-B2 0.00
D4-B2 0.00
D5-B2 0.00
D1-B3 0.00
D2-B3 0.00
D3-B3 0.00
D4-B3 0.00
D5-B3 0.00
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4.3. Simulation of Internet Public Opinion Resonance. +e
parameter values of the above models are substituted into
the topic-related event public opinion resonance model, that
is, Chongqing switched vaccine event (original event I) and
Shandong illegal vaccine event (evoked event)
(a � 0.40, b � 0.33, A � 0.26, f � 0.34, D � 0.81) and
Changsheng faked vaccine event (original event II) and
Shandong illegal vaccine event (evoked event)
(a � 0.58, b � 0.29, A � 0.92, f � 0.47, D � 0.81). +e
fourth-order RungeKutta algorithm is implemented in
MATLAB. Finally, we get the chart that can reflect the public
opinion resonance effect in pair-theme related events. +e
results are shown in Figures 2 and 3.

It can be seen from Figure 2 that there is no visible
resonance peak in the public opinion resonance spectrum
of Chongqing switched vaccine event (original event I)
and Shandong illegal vaccine event (evoked event), and
the spectrum amplitude is smaller, which indicates that
there is an under-resonance between the two public
health emergencies. +e Chongqing switched vaccine
event did not trigger a renewed discussion among neti-
zens on the subject of Shandong illegal vaccine even.

It can be seen from Figure 3 that there is a clear peak in
the public opinion resonance spectrum for Changsheng
faked vaccine event (original event II) and Shandong illegal
vaccine event (evoked event). When the frequency is
0.007813 f/Hz, the spectrum amplitude reaches a maximum
of 641.5, indicating that between these two public health
emergencies emerge the phenomenon of stochastic reso-
nance. In other words, the Changsheng faked vaccine even
raised again heated discussion among netizens about the
related topic of Shandong illegal vaccine event, and the
resonance and superposition of the two events will make
netizens’ discussion of the topic enter a high level again. +e
level of attention and influence goes far beyond the primary
single public health emergency.

5. Validation Experiment and Discussion

5.1. Model Effect Validation. In order to verify the effec-
tiveness of the public opinion resonance model in the above
three public health emergencies, this study obtained the
Baidu Index Trend of three public health emergencies in the
period from January 1, 2016, to December 31, 2018. +e data

Table 3: Numbers and proportions of different topics by each area.

Time Area Emergencies Social
livelihood

Sports and
entertainment

Enterprise
finance

Current affairs
(politics) Sum

2016.03–2016.05

Northeast 1 (0.17/0.05) 3 (0.50/0.03) 1 (0.17/0.02) 0 (0.00/0.00) 1 (0.17/0.04) 6
North China 5 (0.06/0.26) 25 (0.297/0.23) 29 (0.33/0.57) 8 (0.09/0.53) 20 (0.23/0.87) 87
East China 8 (0.12/0.42) 44 (0.64/0.40) 11 (0.16/0.22) 6 (0.09/0.40) 0 (0.00/0.00) 69
Central
China 1 (0.06/0.05) 12 (0.71/0.11) 3 (0.18/0.06) 0 (0.00/0.00) 1 (0.06/0.04) 17

South China 1 (0.05/0.05) 14 (0.70/0.13) 3 (0.15/0.06) 1 (0.05/0.07) 1 (0.05/0.04) 20
Northwest 1 (0.10/0.05) 7 (0.70/0.06) 2 (0.20/0.04) 0 (0.00/0.00) 0 (0.00/0.00) 10
Southwest 2 (0.20/0.11) 6 (0.60/0.05) 20.20/0.04) 0 (0.00/0.00) 0 (0.00/0.00) 10

Sum 19 111 51 15 23 219

2016.03–2018.07

Northeast 9 (0.13/0.09) 36 (0.54/0.04) 7 (0.10/0.02) 12 (0.18/0.03) 3 (0.04/0.02) 67
North China 18 (0.02/0.17) 277 (0.32/0.30) 235 (0.28/.64) 181 (0.21/0.40) 142 (0.17/0.78) 853
East China 32 (0.06/0.30) 294 (0.52/0.32) 72 (0.13/020) 150 (0.26/0.33) 21 (0.04/0.11) 569
Central
China 8 (0.07/0.08) 80 (0.72/0.09) 17 (0.15/0.05) 5 (0.05/0.01) 1 (0.01/0.01) 111

South China 11 (0.04/0.10) 121 (0.47/0.13) 23 (0.09/0.06) 88 (0.35/0.20) 12 (0.05/0.07) 255
Northwest 8 (0.13/0.08) 46 (0.74/0.05) 4 (0.06/0.01) 2 (0.03/0.00) 2 (0.03/0.01) 62
Southwest 19 (0.17/0.18) 70 (0.63/0.08) 8 (0.07/0.02) 12 (0.11/0.03) 2 (0.02/0.01) 111

Sum 105 924 366 450 183 2028

Table 4: Number of retrieved data for each data source of the original events.

News Newspapers Client WeChat Foreign media MicroBlog Forum Blog Video Others
Original event I 48 1 0 18 0 776 3 0 0 4
Original event II 9415 941 4627 8182 291 579834 4875 134 3 318

Table 5: +e emotional intensity of participants for each original event.

fgov(fin/fout) fmedia(fin/fout) fleader(fin/fout) fnetizens(fin/fout) f

Original event I 0.32 (0.52/0.13) 0.52 (0.58/0.46) 0.28 (0.45/0.10) 0.19 (0.37/0.02) 0.34
Original event II 0.46 (0.56/0.37) 0.59 (0.59/0.60) 0.43 (0.64/0.22) 0.32 (0.59/0.04) 0.47
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were collected through Baidu Index platform with the
keywords of “Shandong vaccine event,” “Chongqing vaccine
event,” and “Changsheng vaccine event,” respectively. +e
results are shown in Figure 4, which is compared with the
above simulation results.

By comparing the simulation results of the Langevin model
considering the topical relevance of public health emergencies
(Figures 2 and 3) with the Baidu public opinion index trend
chart of the two groups of events (Figure 4), it can be found that
the resonance effect between Chongqing transfer vaccine event
(original event I) and Shandong illegal vaccine event (evoked
event) is very weak, while the resonance effect between the
Changsheng fake vaccine event (original event II) and Shan-
dong illegal vaccine event (evoked event) is very significant.+e
reason is that the Shandong illegal vaccine incident did not
completely subside at the time of Chongqing transfer vaccine
incident. At the same time, Chongqingmunicipal government’s
rapid and accurate response to the incident has little social
impact, so there is no obvious resonance between the two. On
the contrary, the Changsheng fake vaccine event and the
Shandong illegal vaccine event have caused great social impact.
Both events received high attention from the national gov-
ernment, especially from July 22, 2018, to July 23, 2018.With the
identification of the Shandong illegal vaccine event, the “long-
term memory” of Internet users was aroused, which caused a
strong resonance between the public opinion of the two events.

By comparing the simulation results with the Baidu
index trend chart, we find that the effect of the public
opinion resonance model considering topical relevance has a

high degree of agreement with the real event development
trend of the Baidu index. In addition, by comparing the
results of the two groups of events, it can be found that the
shorter the time interval between the emergency events is,
the less conducive it is to stimulate the resonance of public
opinion between the original event and the evoked event.

5.2.Validation ofModel Sensitivity andSignificance. In order
to verify the sensitivity and significance of the public health
emergency Internet public opinion resonance model con-
sidering the topic relevance degree compared with the
original public opinion resonance model proposed by Liao
and Li, the simulation results of the two models were
compared by using the Internet public opinion data of these
three public health emergencies. +e original model and its
parameter definition and solution are as follows:

_x � ix − rx
3

+ H cos g · p1 + h · p2 + k · p3 + z · p4( t  + s,

(8)

where I and r are the factors of the issue and the regions,
respectively. +e values are the proportion of the number of
public opinion events in different issues in the same region
and different regions of the same issue. (g, h, k, and z) are
the weights of law enforcement agencies, online media,
opinion leaders, and attitude of other netizens
(g + h + k + z � 1), pi is the attitude value of each subjeFct,
that is, the sentiment value of the public opinion event
content issued by each subject. H and s are the index of the
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Figure 2: Chongqing switched vaccine event-Shandong illegal vaccine event resonance diagram.
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heat of evoked events and the original event public opinion.
+e public opinion index evaluates the intensity of public
opinion events from the number, energy, and quality of
public opinion.

In this study, the values ofH and s correspond to the values
ofA andD of each event without regard to the timing of events.
At the same time, the issue factors I and regional factors r in the
original model correspond to the values of the issue field en-
vironmental factors and the regional field environmental factors
in the field environmental factors b in the research model,
respectively. +e value of the subject attitude pin the original
model is consistent with the value of internal emotion intensity
(fin) in the emotional intensity of the participants (f) in this
research model.+erefore, after conversion and calculation, the
parameter values corresponding to the original models of the
two sets of case events are as follows: (1) Chongqing packaged
vaccine incident-Shandong illegal vaccine event
(i � 0.60, r � 0.05, H � 0.26, p � 0.50, s � 0.81). (2)
Changsheng faked vaccine event-Shandong illegal vaccine event
(i � 0.54, r � 0.04, H � 0.92, p � 0.59, s � 0.81). +e two
groups of events are separately simulated and the results are
shown in Figure 5.

It can be seen that in the simulation results of the original
model, two groups of events all show the phenomenon of
over resonance, that is, in the public opinion resonance
spectrum, the frequency spectrum amplitude is relatively
high in the initial state, then plummets and approaches to
zero. +e phenomenon of public resonance between events

is difficult to describe clearly. Comparatively, from the
perspective of simulation results, the public health emer-
gency Internet public opinion resonance model considering
topical relevance is more sensitive and significant than the
original public opinion resonance model.

5.3. Impact of Topic-Related Factors on Internet Public
Opinion Resonance. Compared with the original model, the
most important improvement of this study is that it considers
the topical relevance between public opinion events to make
further explorations in the law of the influence of the topic-
related factors on Internet public opinion resonance. While
maintaining the values of the other factors of the two groups of
events unchanged, we only adjusted the value of the topical
relevance factor in the range [0, 1] for comparative simulation
analysis, with a step size of 0.20. +e initial parameters of the
two groups of events are as follows: ① Chongqing packaged
vaccine incident-Shandong illegal vaccine event
(a � 0.00, b � 0.33, A � 0.26, f � 0.34, D � 0.81). ②
Changsheng faked vaccine event-Shandong illegal vaccine event
(a � 0.00, b � 0.29, A � 0.92, f � 0.47, D � 0.81). +e re-
sults are shown in Figure 6.

It can be seen from Figure 6 that with the value of the
topic-related factor (a) continues to increase, the amplitudes
of the resonance spectrum of the two groups of events also
become increasingly prominent. It shows that the topical
relevance degree between two groups of public health
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Figure 3: Changsheng faked vaccine event-Shandong illegal vaccine even resonance diagram.
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emergencies directly affects the generation of public opinion
resonance phenomenon. +e higher the topical relevance
degree, the more obvious the phenomenon of public opinion
resonance between events. So, there is a positive correlation
between them.

+erefore, according to the above verification results, in
future public health emergencies or other subject areas of
network public opinion monitoring and early warning tasks,
the relevant storage data in the historical public opinion

event database can be calculated, and the simulation can be
performed through the model. Predict and judge the pos-
sibility that historical public opinion events will be “re-
surgence” or resonate with recent events before the incident
and rely on the possibility to eliminate hidden dangers in
advance and make timely response strategies. At the same
time, it is necessary to pay special attention to checking and
excluding events with high thematic similarity, because these
events are more likely to be induced.
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Figure 5: Resonance results of the original public opinion resonance mode. (a) Original model (Chongqing vaccine event-Shandong
vaccine event). (b) Original model (Changsheng vaccine event-Shandong vaccine event).
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6. Conclusions

+is paper studies the resonance phenomenon and regu-
lations of Internet public opinion caused by the frequent
public health emergencies; at the same time, the influencing

factors of the topic relevance of Internet public opinion
resonance are experimentally verified. For this reason, we
analyze the influence factors of the Internet public opinion
events in the public health emergencies and propose the
Internet public opinion stochastic resonance model
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Figure 6: +e influence of the topic-related factors on public opinion resonance. (a) Chongqing vaccine event-Shandong vaccine event. (b)
Changsheng vaccine event-Shandong vaccine event.
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considering the topic relevance based on Langevin’s equa-
tion, meanwhile, providing three exact public health
emergencies in China to reveal the regulations of evoked
events “revival” caused by original events. +rough the
above research and simulation experiments, we obtain the
following results:

(1) +e Internet public opinion resonance model con-
sidering the topic relevance has significantly im-
proved in terms of sensitivity, significance,
resonance effect, and the degree of influence of
topical relevance on resonance.

(2) +e model has more significant advantages in the
resonance phenomenon and regulation disclosure of
public opinion between multiple public health
emergencies due to the theme relevance, interaction,
and interactivity.

(3) +ere is a significant positive correlation between the
resonance degree of public opinion in public health
emergencies and the time interval between events
and the topic relevance degree.

+ese results not only provides a feasible idea for the
study of multidimensional prediction of Internet public
opinion in public health emergencies but also plays an
important role in supporting the public health management
departments in the aspects of topic division, classification
management, identification of response information needs,
and making management decisions. +is study still has its
limitations; a single source of data (Sina MicroBlog) leads to
lack of comprehensiveness; the selection of study cases
makes the results of resonance simulation have randomness.
In future research, it is proposed to use multiplatform and
multievent relatively comprehensive data to analyze the
phenomenon and regulation of Internet public opinion
resonance between multidomain topic-related emergencies.
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