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Abstract –Several researchers have presented several studies on the CoViD-19 outbreak like on the
epidemiological aspects of the disease, diagnostics method of the novel coronavirus, clinical characteristics,
transmission, and vaccines. However, the sentiments and behaviour of the people online particularly in
twitter remain unexplored. In this paper we focused on exploring peoples’ tweets to uncover their attitudes,
sentiments, and find out the network effects of peoples’ tweets and the heated topics.Text mining approach
was utilized using sentiment and social network analysis. Term document matrix, word cloud, nrc_sentiment
dictionary, histogram, community edge betweenness algorithm, and network graph were used in the study.
An API account was created wherein15000 tweets were extracted from March 22, 2020 to March 31, 2020
containing the keyword #COVID-19 to make a working data for analysis. Results from the social network
analysis showed a close relationship between tweets where people are globally talking part by sharing
information about the CoViD-19. The peoples’ attitude showed the willingness to follow government
precautionary measures to lessen the impact of the virus. Despite of the fear and sadness felt by the people
over twitter, sentiment analysis revealed positive emotion towards the crisis. Such insights are significant
when guiding people to respond appropriately and helping them to learn to cope with the sudden infectious
disease as it promotes social stability. This will also help the authorities understand the sentiments and
anxieties of the people, giving a strong direction to enact policies beneficial to the people. Moreover, social
network analysis can be used as a method of understanding the behaviour of the people online and how these
people are talking towards an issue.
Keywords –Social Network, Sentiment Analysis, Text Mining, covid-19, coronavirus
INTRODUCTION
As the new coronavirus outbreak hits the world and
people need to stay at home to avoid of being infected
with the virus and lessen the spreading of the contagion,
thus where most of the conversations are taking place
online. People take the opportunity of using internet to
share information, raise their concerns, and consume
most of their time in the internet while in quarantine.
The time when those online discussions light up also
tell us a lot about how their feelings around the
pandemic are growing. With the advent and the rapid
growth of technology, there has been a considerable
change on the information landscape and informationconsumption of the people [1]. Discussion of the
CoViD-19 has been flooded across various social media
platforms as reported by media analytics [2].
At the early stage, literatures emphasized that we
still have limited data about the outbreak, this can be
found in the study of Fong where they only have a

handful of datasets to develop a model. This is also
because we still have few studies about the disease [24].
It is important to know the peoples’ sentiments to
CoViD-19 during the current situation. Such insights
are significant when guiding people to respond
appropriately and helping them to learn to cope with the
sudden infectious disease as it will also promote social
stability. Furthermore, this study will also help
authorities to know peoples’ worries and anxieties,
having them a strong direction and ratify new policies
helpful to the people. This study used various text
mining techniques and algorithms mainly, sentiment
analysis using the nrc_sentiment dictionary in R and
network analysis using community edge betweenness.
The rise of the discussions of the corona virus online
has been followed as the pandemic has been infecting
more and more people around the world. Sprinklr, a
media analytics noted that several emotions were also
been expressed online based on the emojis that most
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commonly associated with the corona virus. Peoples extracted data in a microblog hot search list [5]. But the
concern on the corona virus is evidently seen in the study focused only on a microblog wherein more people
search history of Google. An exponential increase of are accessing other social media platform like twitter. In
search terms relating to corona virus has been recorded. this paper we focused on peoples’ tweets around the
With the different analytics presented by Sprinklr and world from March 22, 2020 to March 31, 2020 wherein
google trends, twitter has been also widely used by people express more of their opinions in the site.
many people and as basis also for understanding the
The rest of the paper is structured as follows:
most talked issue around the world. Twitter has Section II presents the objectives of the study, section
developed rapidly in recent years, increasing number of III elucidates the methodology of the study, including
public individuals are already using this social media the research approach used, the data collection, the
platform to communicate, share information, and raise research process and the data analysis, section IV
their concerns and opinions towards a specific issue. illustrates the results of the study, it also includes the
Twitter has become an important channel for promoting data exploration, sentiment analysis, and network
risk communication during crisis [3-4]. The use of analysis, section V provides the summary of findings
social media particularly twitter to measure public and the discussions, section VI summarizes the
attention has also been gradually applied in research on conclusions, and finally section VII presents the
infectious diseases [3]-[7], [9].
limitations of the study and future works..
Currently, the world is experiencing a Corona virus
(CoViD-19) outbreak and has now spread to more than OBJECTIVES OF THE STUDY
50 countries [10]. It was already declared by WHO as a
The propagation of social media usage for
pandemic and a Public Health Emergency of discussion of opinions and feelings by the public has
International Concern (PHEIC). With the onset of created possibilities of analyzing such sentiments about
CoViD-19, many people are turning to twitter to assess any prevalent discourse. This study analyzed the
the severity of the situation, raise concerns to the sentiments and attitudes about the CoViD-19 pandemic
current condition, and to the government policies and expressed globally over twitter. Specifically, this study
actions. Presently, various text mining techniques explored the data towards peoples’ attitude on the
particularly sentiment and social network analysis has CoViD-19 pandemic, analyzed and presented the
become an important tool for understanding people’s sentiments of people towards the pandemic, and
behaviour online and come up with meaningful insights identified how people’s tweets are closely connected to
from them [3]-[4]-[5]. Various researchers made efforts each other using community detection algorithm,
in different aspects to fight against CoViD-19 and identified the most influential words inside the graph
promote the prevention and mitigation of the pandemic using the measures of betweenness centrality and
like on the epidemiological aspects of the disease, degree, and find out the heated topics.
diagnostics method of the novel corona virus, clinical
characteristics of the disease, disease transmission, and MATERIALS AND METHODS
virus vaccines [11]-[13]. A study on the CoViD-19 Research Approach
outbreak submitted to the bulletin of World Health
To achieve the objectives of the study, the
Organization used the predictive modelling approach to researchers used the text mining techniques such as
forecast CoViD-19 outbreak within and outside China sentiment analysis (SA) and network analysis. The text
based on daily observation [14]. They also analysed the mining area has been widely used in computer science
sentiments from news articles and classify these articles which adopts the concepts of natural language
based on the polarity, this is also to understand the processing, knowledge management, data mining, and
influence of the news to the behaviour of the people, machine learning [16]. It explores interesting patterns
politically and economically.
from the useful unstructured data that has been
Pastor [15] also studied on the sentiments to the extracted [17].
CoViD-19 pandemic. Both qualitative and quantitative
method was used in the study with the application of Data Collection
sentiment analysis. However, the study was just limited
The tweets were extracted into a working data for
to only a specific group of people, similar to the analysis using R programming. Also, an API account on
research who also studied in the CoViD-19 outbreak tweeter was created first to allow us to harvest tweets.
where they analysed the sentiments of Chinese from the We extracted 15000 tweets from different tweeter users
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globally from March 22, 2020 to March 31, 2020 referring to allowing the words on equal footing and
containing the keyword #COVID-19for the website. allows the processing to continue uniformly. Two tasks
Replies and retweets were not included. The data were used to normalize the text such as text stemming
consists of 16 columns and 15000 rows where it and lemmatization. In the stemming process, words like
contains the tweet, followed by information such as the need, needed, and needing were stemmed to the word
like engagement, time, user id, and etc.
“need”. In the lemmatization part, words like corona
virus, ncov and virus were transformed into its citation
form to “covid”. This idea is used to reduce the distinct
Research Process and Data Analysis
The research process includes of extracting first the number of words in the corpus that will improve the
tweets, after, the data will undergo on the pre- analysis.
processing and data cleaning stage, then will go on the
process of analysing the sentiments and network Sentiment Analysis
analysis together with data visualization.
After the pre-processing stage, sentiment analysis
was done to reveal the emotions behind people’s tweets.
Extracting
Sentiment analysis (SA) is a natural language process
Tweets
that creates meaningful information out of the textual
data [18]. The technique was used to identify the
emotions expressed by the people from the tweets.
These emotions focused on eight emotions such as trust,
Data pre-processing
joy, sadness, fear, anger, surprise, disgust and
and Cleaning
anticipation[18]. To obtain the sentiment scores of the
tweets, “nrc_sentiment” dictionary was used to
calculate the presence of eight emotions and their
corresponding valence. The sentiment analysis helped
to learn individual’s emotion and attitudes to the
Sentiment
Network
CoViD-19 outbreak.
Analysis
Analysis

Data Visualization

Fig. 2. Research process
Data Pre-processing and Cleaning
The data set is transformed into a corpus, a corpus
is a group of text known in R. Then, the corpus, was
pre-processed
using
tokenization
and
text
normalization. This stage is very important when
dealing with large amount of data.
Tokenization–In this stage of pre-processing, all
the characters were transformed into lowercase,
punctuations and numbers were removed, English stop
words and white spaces were also removed. Moreover,
uniform resource locator, emojis, and unnecessary
words were also removed such as names mentioned in
tweets.
Text normalization – before further processing of
the text, it needs to be normalized. It is generally

Network Analysis
In text network analysis, a text is represented as
graph. It helps identifies relationships of text in social
media platforms. The words are the nodes and cooccurrences of the words are the connections between
them [19]. Then, the community detection algorithm
was used on the constructed graph to identify the groups
of nodes that are more densely connected to one another
than to the rest of the network as well as the most
influential words inside the graph using the measures of
betweenness centrality and degree.
To avoid the messy display of the data, we only
cover terms that appeared more than 30 times in the
text. The connected terms are those that appear together
on Twitter. Then edge betweenness was utilized to
cluster all the words. Betweenness signifies how
recurrently a node is between other nodes’ paths. Edge
betweenness is the number of shortest paths that go
through an edge in a network graph [20].
Data Visualization
Different data visualization techniques were used
to obtain the objectives of the study. First, to know the
attitude of the people to the CoViD-19 pandemic, the
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term document matrix (TDM) was used and presented government
by
following
the
government’s
in a word cloud. Second, to identify the sentiment of the precautionary measures. As seen in figure 3, the most
people based on their tweets, the sentiment analysis frequent terms in the corpus are “cases”, “positive”, and
technique was used in R environment. The “test”. Sample tweets showed discussions on people
“nrc_sentiment” dictionary was used to obtain the who were tested positive of the virus.
sentiment scores and their valence. Lastly, to visualize
the network of tweets, histogram and tweet vertices
were used to illustrate how tweets are closely connected
to each other. Finally, term visualization, community
edge betweenness and network graph was used to
identify heated topics within the extracted tweets.
Ethical Considerations
As twitter becomes a popular social networking
site where it offers free advanced programming
interface that allows access to millions of tweets,
including the metadata on the user’s exact physical
location, a careful data handling practices have been
applied. The objectives and methodologies were
discussed clearly, the anonymity of tweet authors
remain protected, and personal and private twitter data
were omitted.
RESULTS
Data Exploration
In the following section, the researchers presented
the results obtained from the 15000 extracted tweets
using R programming analysed in R Studio
environment.

Fig. 4. Word cloud of terms
The word cloud displays the frequent terms
mentioned in the tweets. The terms shown in the word
cloud was based on the generated TDM using R
programming. Cases as the most mentioned, followed
by positive and test, need, cough and as also indicated
in figure 3.
Sentiment Analysis of People’s Tweets
To obtain the sentiment scores and the valence,
“nrc_sentiment” dictionary in R was used. It helps
captured the people’s emotion in the corpus.

Fig. 3. Frequency of terms
Peoples’ tweets focused on the cases of the CoViD19.They talked about new positive cases of CoVid-19
and the exponential increase in just a short period. They
also talked of being prepared for a higher number of
CoViD-19 infected cases. Figure 3 shows the words like
“tested”, “help”, “need”, “best”, and “said”, where it
gives us an indication of their attitude towards the
disease. From the extracted tweets, people are taking
part by sharing information about the virus. They call to
help each other, give some prayers and help the

Fig. 5. Sentiment score of CoViD-19 tweets
Figure 5 are the emotions expressed by the public
in tweets. As shown in the figure, trust has the highest
sentiment score, followed by anticipation, fear, sadness,
joy, and anger, while disgust and surprise have the least
sentiment scores. However, the valence of emotions
expressed by the people from the tweets remained
positive as shown in the figure.
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Figure 8 indicates the clustered networked terms
Network Analysis of Tweets
based on edge betweenness. The four clusters talk about
the various measures to lessen the impact of the
coronavirus, CoViD-19 cases across countries, the need
to be tested and understand the disease, the need of
protective equipment, and the common symptoms of the
disease.

Fig. 6. Histogram of degree nodes
The histogram in figure 6 shows the degree values
of the tweets. It indicates that the histogram is skewed
on the right for most degree of values of the tweets.
Few extreme values are seen in the other side of the
histogram. This implies that terms in the tweets have
close connection with others.

Fig. 9. Tweets vertices
The plot in figure 9 shows the network impact of
tweets and its distribution. The points that are already
far from the dense area of the plot shows no connection
among others while points near and at the centre are
tweets that are related. It shows that only few from the
extracted tweets do not have connection to each other.

Fig. 7. Term visualization
The network graph in figure 7 provides the cleaner
look of the terms using only the terms with the
frequency of more than 30. The connected terms above
are those terms appeared together on the tweets. The
term health is probably at the centre of the network
graph and closely connected to other terms such as
home, patient, months, case, and number.

Fig. 10. Network of tweets

Fig. 8. Nodes clustering based on edge betweenness

The network graoh in figure 10 shows the
detailed network of tweets. The numbers in each of the
points show the twitter ID of tweets in raw data. Tweets
in the dense area are most recurrently liked, retweeted,
and commented. Below are the tweets randomly picked
in every dense area to see what people are commonly
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talking about the CoViD-19 outbreak. Based on the become more knowledgeable about the disease [23].
most talked tweets online, we now understand how This is also in support of the attitudes revealed by the
people react to the current situation the world is facing.
people, this is because of constantly sharing of
People are talking what are the best way to tell information about the contagion. Nevertheless, subject
if someone has been infected by the disease. People are to this is a confirmatory study about the emotions of
taking part on sharing information about CoViD-19 people expressed based on analysis of tweets. This
confirmation tests. Giving awareness to others by study revealed an interesting result where despite of the
sharing information of the current number of CoViD-19 crisis, an optimistic emotion was more expressed from
cases. They believe that the measures and actions made the outcome of the analysis. This is similar to a study in
by the government will help lessen the impact of the India where the results of the sentiment analysis
disease. Reminding people to be prepared as the cases revealed a positive emotion toward the covid19
of infected people are increasing rapidly. Lastly, they outbreak [25][27]. They also trust their government
are talking about the effects of the community that the measures implemented will be successful and
quarantine.
people will not struggle [25].
DISCUSSIONS
People’s Attitudes to the CoViD-19 Pandemic
People are taking part on this crisis by sharing
information on twitter, however, subject to this is the
proliferation of false news. With the spread of the
disease is also the spread of false news. Several social
media platforms are making their moves to live up their
responsibilities as they have the medium of what
information should appear on their sites. Twitters are
doing their ways to lessen the spread of false news [21].
Moreover, people should be mindful of sharing
information in social media particularly twitter, as the
study on the sentiment of tweets on covid-19 confirms
that there are misleading stories tend to misinform
readers [22]. They are also actively talking about how
different private individuals, businesses
and
governments are doing to help lessen the impact of the
disease. Lastly, they call everyone the need for prayers,
help each other and follow the precautionary measures
imposed by the authorities because of the rapid spread
of the disease.
People’s Sentiments towards CoViD-19 Pandemic
They trust on the measures imposed by the
government that it will make us free from the disease.
They also express fear of being infected especially
those who are more vulnerable like the children and old
ones. Moreover, fear was also expressed by the people
for the front-liners of being infected by the disease
especially the doctors and nurses. Fear was also an
expressed emotion because of the rapid spread of the
disease and their still no clear treatment and vaccine for
the corona virus [26]. However, this is on contrary to an
article, which she claims that people are becoming less
fearful. Based on the analysis of tweets, people are not
anymore expressing fear about the corona virus, they

Heated Topics based on the Network of Tweets
Based on the results of the histogram and tweet
vertices, it showed that most of the tweets have close
connection with each other. The tweets were clustered
into four; it revolves on the discussions about
precautionary measures to lessen the impact of the
corona virus, cases who are infected by the disease, the
need to be tested and understand the disease, and the
need to have enough protective equipment.
CONCLUSION AND RECOMMENDATION
Text mining has been widely used across fields,
from business, education, and in health issues. This
study used the approach particularly sentiment and
social network analysis to uncover the attitudes and
sentiments of the people towards the CoViD-19
pandemic. This study also looked into how the tweets
are connected to each other and find out the popular
topics. Results of the study showed how people are
taking part on the crisis, by sharing reliable information
for the awareness of everyone, calling to help each
other and follow the precautionary measures imposed
by the authorities. Interestingly, despite the fear felt by
the people, the sentiment scores revealed positive
emotion towards the crisis. As twitter has been widely
used by researchers in various fields, knowing the
sentiments and what people are talking online will help
authorities understand what is happening and how is
people reacting to the current situation, this will also
help enact policies that would be valuable to the
everyone.
LIMITATIONS AND FUTURE WORKS
Based on the results of the study, the different text
mining approach used successfully revealed the
attitudes and sentiments of the people toward the
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CoViD-19 pandemic. It was also successfully identified [10] WHO, "Advice for Public," WHO Int., 2020. [Online].
Available:https://www.ibit.ly/08HM [Accessed 27
the network of tweets and the popular topics. However,
February 2020].
there are improving points of the study. First, the data
[11] World Health Organization, "Report of the WHO-China
are limited only to the number of tweets. Second, the
Joint Mission on Coronavirus Disease 2019 (COVIDcluster analysis used only one algorithm to group the
19)," World Health Organization, 2020. Available
terms. Future works could extract a larger number of
athttps://www.is.gd/nFMe79
tweets to gain more interesting results of the study. [12] Lai, C. C., Shih, T. P., Ko, W. C., Tang, H. J., & Hsueh,
They can also consider comparing other algorithms for
P. R. (2020). Severe acute respiratory syndrome
cluster analysis.
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