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Abstract

This paper uses Python, R language, Gephi and other software to crawl and
classify the comment content of Weibo hot search events. Using word cloud,
co-occurrence social network graphs, LDA topic classification visualization
methods, this paper regularizes and integrates public opinions of hot events.
Through this research, we can get the influence of public opinion mediators,
public opinion objects, and government forces on the network public opin-
ion and put forward corresponding improvement suggestions. We hope to
contribute to the government’s governance and prevention of online public
opinion during the spread of COVID-19 and other public hot events.

Keywords: Online public opinion, LDA, co-occurrence knowledge graphs,
visualization.

Introduction

The popularization of the Internet has not only expanded people’s access to
information, but also expanded the impact of the Internet public opinions
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based on the Internet information dissemination. This situation has aroused
great attention from the Party Central Committee. The Fourth Plenary Session
of the Seventeenth Central Committee of the Communist Party of China
clearly put forward the proposal-“pay attention to the analysis of the impact
of online public opinion on society” [1]. Zeng Runxi [2] (2009) defined
Internet public opinion as a collection of all cognitive behaviors, attitudes,
emotions, and behavioral tendencies of people generated by the stimulation
of various events, which spread through the Internet. With the rapid devel-
opment of information technology, mobile phones and computers are used
as communication medium; information technology using WeChat, Weibo,
QQ, etc. as communication platforms has gradually occupied the lives of
modern people. These platforms are generating massive amounts of data
every moment. After these traffic data are structured, semi-structured and
unstructured, they form a massive and diversified information asset, which is
big data. Based on the rapid development of information technology, big data
has gradually become the focus of the business community, academia and
government management. For network public opinion management, big data
technology is not only a way to effectively manage and supervise network
public opinion, but also an important technical path for the transformation
of public opinion network management methods. In recent years, sudden
and infectious public health problems have frequently occurred in various
regions of China. And the COVID-19 incident that broke out early this year
has become a concentrated outbreak event for netizens to pay attention to.
The occurrence of this incident has great research value for the govern-
ment to explore public opinion management based on the development of
big data.

While the combination of big data and online public opinion has just
started, AnupChakraborty and Sueli Dey [3] (2012) have analyzed the big
data in the public sector of the Indian government, which may have a
huge impact on the model of Indian Public Sector Management. Wendy N.
Whitman Cobb [4] (2015) has discussed a timely and broad issue.:Public
opinion issues and the prosperity of “big data”. Lately, in China, Sun Wenbo
and Yan Wujie in the “Government Supervision Research on Internet Public
Opinion Governance from the Perspective of Big Data” pointed out:The
government can realize the government’s macro-control of public opinion
by establishing an online public opinion big data supervision system. Wang
Ying, Gong Huaping [6] (2017) have used big data crawler tools and text anal-
ysis techniques to analyze the sentiment trend and sentiment dimension state
during the peak period of the public opinion event of “Nanchang University’s
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independent cleaning”, which researched and judged public opinion events in
the network.

As an increasingly active social media platform in China, according to
Sina’s financial report during the fourth quarter of 2018, Weibo has 462
million active users. The number of active users in Weibo has increased by
more than 70 million for three consecutive years, the trend of the use of APP
has continued to increase, for users’ enthusiasm for interaction is high [7].
These above conditions make Weibo one of the important platforms for the
generation and dissemination of public opinion. Therefore, this article have
used Weibo’s hot search data as the main data source for public opinion
analysis in this article, and have used big data technologies, such as crawlers
and statistical analysis methods, to collect and aggregate data on hot search
data that occurred on the Weibo network. This article aims to effectively
monitor public opinion by further grasping the cognition of Weibo users on
hot topics during the epidemic, so as to provide an important reference for
the government to make decisions.

1 The Characteristics of Network Public Opinion Under
Social Emergencies

Zeng Runxi [2] believes that compared with other forms of public opinion,
online public opinion has its own characteristics such as complex contents,
realistic interactions, and overall control labilities. Xu Xiaori believes that
Internet public opinion has the characteristics of extensive sources and
anonymity, the tendency of problem exposure and reality criticism, sudden-
ness, group polarization, and the ability to form greater group pressure. Li
Gang believes that Internet public opinion has the characteristics of sud-
denness, flood of information, amplification of harm, group polarization,
and difficulty of control. According to the regulations of the State Council:
public emergencies are “natural disasters, accidents, public health incidents,
and social security incidents that occur suddenly, have caused or may cause
serious social harm, and require emergency measures to deal with”. Based on
the existing research results, the article can summarize the characteristics of
network public opinion under social emergencies:

(1) Suddenness: social emergencies spread extremely fast, which can erupt
in a short period of time so that people’s attention reaches its peak and
can arouse strong social reactions;

(2) Dissemination: the rapid development of the Internet and social media
promotes the dissemination of information to every class of society, such
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as the development of the COVID-19 epidemic, the invention of the
COVID-19 vaccine, and other events related to vital self-interests;

(3) Extreme tendency: because the information that the public can view is
not really original information, but information that has been edited
twice by editors, which makes the public easy to be misled by the
edited text. After viewing the edited information, whether it is positive
information or negative information, it is easy to form a subjective
emotional public opinion tendency;

(4) Polymeric: online public opinion is closely related to emergencies.
Many emergencies, as long as they include factors such as social sta-
bility and people’s lives, can quickly arouse national enthusiasm, and
may cause regional, local, and occasional issues to become public topics
“onlookers” for the whole people. It requires the intervention of the
central government.

2 To Establish a System for Analyzing Public Opinion on
Weibo Network

The essence of Weibo network is the social network formed by the stable
relationship established by Weibo users. The dissemination of information
and resources in Weibo is carried out on this social network [8]. Based on big
data technology, using existing public opinion analysis system flow chart (as
shown in Figure 1), the article established and analyzed four analysis modules
and determined the corresponding functions of each module, including the
following four aspects:

(1) Data collection: There are a large number of hot searches on Weibo, so
we need to use web crawlers to automatically crawl the specified data
from the specified URL; using Python to crawl the keywords of the hot
search events on Weibo Take, collecting its appearance time, time on the
list, the top ranking volume and search volume;

(2) Preliminary processing of data: Cleaning and preliminary processing
of the collected raw data, including deduplication of the raw data and
word segmentation using Jieba; counting word frequency and charac-
teristic classification and collection of word segmentation, providing
convenience for later public opinion analysis;

(3) Data analysis: Analysis of topic clustering and identification, topic
tracking,gathering hotspots of Weibo search, and text orientation on the
preliminary processed data [9];
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Figure 1 Flow chart of Weibo’s network public opinion analysis system.

(4) Analysis and show of public opinion: Using Gephi, Python’s LDA topic
classification technology to visualize hot topics and analyze their trends.

3 Data Collection and Preliminary Processing

Data Collection

From the occurrence and follow-up of the Weibo hot search event “The
owner of a private car unclaimed for several months in Hubei has passed
away”, until the “rumor that a car mover was detained for 3 days due to the
death of the new crow”, we collected information and analyzed changes and
characteristics of the Internet public opinion.

Using Python to collect data on Weibo hot search comments of a series
of events, we got 8,350 comments on Weibo. After manually deleting invalid
and repeated information in these data, we got 6,153 comments.

The cause of the incident was that Wang saw a car in the community that
had not been removed by the owner for several days. He fabricated a rumor
that the owner of a car was infected by the COVID-19 virus and died as a
volunteer during the COVID-19 epidemic. This incident occurred during the
COVID-19 outbreak, so it caused many media to spread and quickly boarded
the hot search list of Weibo.

The information requirements of public opinion were to track the relevant
public opinion information of this incident, analyze the public’s sentiment on
the incident, and deal with the subsequent development of the incident.

Results of public opinion events were that after a quick investigation and
verification by the public security authorities of Xiaogan City, it was found
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Table 1 The time table of the event
Total Time Highest The Highest Search

Time of First on the Ranking Volume on the
Hot Search Keywords Appearance List (h) List Hot Search List

1 The owner of the unclaimed
private car in Hubei
Province has died

June 21, 18:08 14 2 2873176

2 It is a rumor that car owner
in Hubei Province cannot
move their car due to
COVID-19 death

June 22 at 13:06 8.08 2 3325746

3 The rumors of the death of
the car owner in Hubei
Province meet with the car
owner

June 23 at 08:27 8.4 15 479157

4 The car owner in Hubei
Province who was unable to
move the car due to
COVID-19 was detained for
3 days

June 23 at 19:39 13.52 8 1016571

that the owner was in good health, this incident is a rumor. The rumors were
detained for 3 days.

Sorting out public opinion hotspots: As shown in the timeline combing
diagram of Table 1, this hot search appeared at 18:08 on June 21, 2020.
On June 22, 2020, the public security department of Xiaogan City, Hubei
Province immediately checked that the owner had received the news and the
owner was not dead and dispelled the rumors. In accordance with the law,
the rumors will be detained for 3 days. Figure 2 shows the trend chart of
the search volume of hot searches on Weibo for this event, it can be seen
from Figure 2 that the public opinion attention to this incident soared rapidly
after the incident. After the police on the 22nd dispelled the rumors about
the incident, the attention of Weibo users reached a peak. Since then, the
popularity of the incident has declined slightly, and it has rebounded slightly
when the police issued the punishment result.

3.1 Preliminary Processing of Data

The captured data is processed for deduplication, stop words and word
segmentation. After the repeated data is deleted, stop words are processed
for words that are frequently used in this article but are of no practical use
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Figure 2 The Weibo search volume trends of the event.

Table 2 Word segmentation of Weibo comments (the part of whole table)
Serial Number The Comments

1 Anti-epidemic warrior hero way farewell
2 Media Broke the news come out Rubbish The news Report Prior to Check

Deny Fact No way Car owner Hear Pissed off
3 Suggestion Weibo Hot search Open Refute rumors Column
4 People Unharmed Severe Punishment Rumors
5 Now news Report Both Seeking truth from facts
6 Enthusiastic Citizen Pull out Really Anger

Table 3 High-frequency keywords
Key Words Word Frequency Key Words Word Frequency
Spread rumors 1216 Fabricate 336
Media 672 Fake 258
News 588 Forward 256
Owner of the car 361 Verify 242
Death 337 Rumor 241

to actual data processing. Such words as “where” and “what” have no actual
meaning. Finally, word segmentation is performed on the processed text. Get
Weibo comment segmentation Table 2 and high-frequency topic thesaurus 3.

4 Public Opinion Analysis and Display Based on Topic
Capture and Classification

4.1 Construction of Word Cloud and Co-Occurrence Network
Knowledge Graph

In the traditional public opinion research work, it takes very complicated
calculations to get visualization results of the data. However, the network



2464 M. Zhang et al.

public opinion analysis system in the era of big data has the advantages
of storage space for massive data and processing of unstructured data. And
combined with the technical architecture of the data analysis system [10], this
technology greatly shortens the time to process data, reduces workload and
improves work efficiency. But the public opinion mining and opinion analysis
are still in the exploratory stage. Most of them draw on the technology and
methods of collecting product reviews in the field of e-commerce to capture
and gather topics and tendencies in the text.

According to the collected comment data to summarize the public opin-
ion information of the incident, and based on the public appeals based on
Weibo users as a template, suggestions for governance and prevention are put
forward, in terms of public opinion on public emergencies.

In order to analyze and observe this incident more intuitively, using
Python to perform word segmentation and word frequency statistics on Weibo
comments to construct a common word matrix; Using R to perform word
cloud processing on word frequency. The purpose is to be able to further
discover the relationship between the status of high-frequency keywords
in the entire event and the high-frequency keywords. The article takes the
co-occurrence frequency as the weight, weights the nodes and edges, and
uses Gephi software to realize the visualization of social network analysis
spectrum [11]. Selecting the top 64 high-frequency keywords to get the word
cloud diagram (Figure 3) and social network analysis diagram (Figure 4) of
this event.

From the word cloud (Figure 3) and the social network analysis graph
(Figure 4), high-frequency keywords appearing in Weibo comments, such

Figure 3 Word cloud.
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Figure 4 Social network analysis.

as “Spread rumors”, “Rumor”, “News”, “Media”, “Media”, “Flow”, “Fab-
ricate”, “Owner of the car”, “Fake”, “Verify”, “Forward” and so on, they
also occupy a central position in the social network analysis graph. This phe-
nomenon shows that Weibo users are more concerned about the authenticity
of news in this incident, and Weibo users have doubts about the authenticity
of media reports.

4.2 LDA Topic Model Classification

LDA (Latent Dirichelt Allocation) topic model is a Bayesian topic model
composed of document layer, subject layer and topic word layer. It can be
used for the generation of document topics [12]. Using Python to classify the
words extracted from the file through the LDA topic model. After the file is
tested step by step, the optimal number of topics is 3, and finally the keywords
of each topic are obtained. As shown in Table 4, 10 high-frequency words are
selected for each topic for display.

In Xing Pengfei’s research on online public opinion, the participants of
online public opinion are divided into four elements: The subject of pub-
lic opinion (participants of public opinion), Intermediary of public opinion
(media of communication), The object of public opinion (events that occur),
The power of the government. As can be seen from Table 4, the theme of
public opinion intermediary mainly focuses on the media’s influence on this
incident. Key words such as “Flow”, “Forward”, “Fake news” and “Report”
reflect the attention of Weibo users to the unconfirmed media reporting
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Table 4 Display of high-frequency words in 3 topics
Theme Key words
(1) Public opinion intermediary Media, Forward, Verify, Flow, Fake news, Vedio,

Report, Network, Spread, Sensation
(2) The subject of public opinion News, Owner of the car, Self, Death, Hubei province,

Suggestion, Discrimination, Deem, Reverse, Brain
(3) The power of the government Spread rumors, Good intention, Refute rumors,

Detention, Cost, Tears, Punishment, Severe punishment,
Deal with, Too low

Figure 5 Visualization of LDA subject classification.

and dissemination of this incident. The theme of subject of public opinion
mainly focused on Weibo users’views on other users’ opinions on blindly
following the trend and making comments regardless of whether the matter
is true or not. The theme of power of the government mainly focuses on
the level of handling rumors and spreading rumors. Key words such as
“Punishment”, “Detention”, “Spread rumors” and “Deal with “ reflect the
attitudes of Weibo users towards those who want to spread rumors and the
hope that the government will do something to handle the problems.

The effect of topic classification in this article is interactively visualized
by the pyLDAvis software package in Python, and the results of the topic
classification are shown in Figure 5. It can be seen from Figure 5 that the
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comments are three thematic circles, and there is no overlap between themes,
indicating that the themes have a good cohesion effect. When the mouse
moves to the range of topic 1, the keywords of the topic will be displayed
in red bars, and the length indicates the frequency of the keywords of topic
1 [12]. It can be seen from Figure 5 that the word frequency of the three
keywords “Media”, “Forward” and “Verification” are in the top 3 and their
frequencyis relatively high. In theme 1, Weibo users paid more attention to
the role of the media in the entire incident.

5 Conclusions and Recommendations

5.1 Conclusion

Network public opinion incidents as a social issue in the network society, it
has the relevant attributes of sociology [11]. What happened this time is a
microcosm of the development of online public opinion in modern society.
This article uses Python, R language, Gephi and other tools to crawl data,
display word cloud, analyzes co-occurrence social network, and make LDA
topic classifications to study the Internet public opinion that occurred during
the COVID-19 epidemic, and visualizes the results. Based on the research
of the “The unclaimed owner of a private car in Hubei has passed away due
to COVID-19 for several months”, the article researched the hot search list
on the Weibo platform and the user’s evaluation. We extracted the people’s
attitude towards rumors and their sensitivity to the series of consequences of
the COVID-19 virus during the sudden public hot spot event. Combining the
results of data analysis and the characteristics of online public opinion, we
can draw the following conclusions:

(1) Intermediary of public opinion: Weibo, Tencent, Tik tok and other plat-
forms have become the main channels for people to obtain information
on a daily life, these platforms constitute the main channels for the
spread of online public opinion and have major impact on the develop-
ment of the network of public opinion. However, due to the incomplete
information identification capabilities of the new media represented by
the above-mentioned social media platforms, its users are suspicious of
the published events.

(2) The subject of public opinion: Since the public may be extremely
inclined towards the information they browse, especially when it is unfa-
vorable or rumored, they often render and disseminate information again
under their impulse, thereby intensifying the spread of false statements
and videos.



2468 M. Zhang et al.

(3) The power of the government: The government is the most important
part of online public opinion governance. The efficiency and result of
the government’s handling of online public opinion play an important
role in promoting the transformation of government functions, achieving
democratic decision-making effect and establishing a good image of the
government.

5.2 Recommendation

The Fourth Plenary Session of the 19th Central Committee of the Communist
Party of China put forward the requirement of “improving and adhering to the
correct guidance of public opinion guidance”. It is required to “improve and
innovate positive publicity, improve the public opinion supervision system,
and improve the public opinion guidance mechanism for major public opin-
ions and emergencies”. Based on the above research conclusions, this article
proposes the following three suggestions:

(1) Intermediary of public opinion: Social media platforms increase their
ability to identify false information, and use big data technology to
monitor online public opinion to reduce the formation and spread of
online rumors.

(2) The subject of public opinion: Internet users should reduce or control
their extreme tendency when browsing information in social media.
When browsing information, Internet users should reduce or control the
extreme tendency when browsing information in social media, increase
scientific literacy, and do not believe in rumors or spread rumors without
confirmation, internet users should avoid impulsive actions that promote
the spread of rumors.

(3) The power of the government: The 19th National Congress of the
Chinese Middle Class pointed out:“The government needs to increase
credibility and execution, and build a service-oriented government that
satisfies the people.” The government needs to face up to its position in
the online public opinion and at the same time strengthen cooperation
with public opinion agencies such as social media. The government
should keep abreast of public opinion information on public hot spot
events in a timely manner, strengthen the notification of incidents, the
publicity of event information, transparency, and response to hot spots
on the Internet [13].
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