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ABSTRACT

The entire world is affected because of the global pandemic
Covid-19 due to the virus belongs to the family of
Coronavirus. As the spread of infection and mortality rate is
rapid people have started developing assorted emotions about
the crisis. It is more significant to administer the mental
health and Psychological wellbeing of public during a crisis
like this. As many of the people broadly use the social media
like twitter for sharing their opinions and thoughts, our work
utilizes the Covid specific Tweets posted by the Tweeple and
analyse them to understand the sentiments exhibited
regarding the situation. After the tweets are collected and the
real sentiments behind them are discovered using the
classifier model developed using the Machine Learning
methods. The experimental results may be used by the
respective authorities to take necessary initiatives for
addressing the concerns that affect the wellbeing of the
society and the economic wellbeing as well. As our word uses
Lexical based sentiment analysis, it is important to remove
the ambiguities of a word which is a main challenge of this
technique on sentiment analysis. To improve the performance
of the Sentiment Analysis we have used the lexical
dictionaries Wordnet and SentiWordNet along with Word
Sense Disambiguation (WSD) to detect and remove the
ambiguities understanding the context of the term used in the
tweets.

Key words: Sentiment Analysis, Word Sense
Disambiguation (WSD), Opinion Mining, Twitter, Covid-19
and Coronavirus.

1. INTRODUCTION

Sentiment Analysis has drawn attention from researchers and
has transformed the way in which the data are collected and
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opinions (that are conveyed directly / indirectly are extracted
in social media) are analysed [1]. With the vast amount of
data that is being produced every day, the data analysts have
started mining the social media for useful information from
the pool of data which will be used for interpreting the various
opinions of users of social media platforms [2]. In this Era of
Social Media, Twitter has become one among the widespread
micro-blogging platforms and is used as the pool of
information for performing Sentiment Analysis.

Sentiment Analysis focuses on finding the attitude of the
writer on a specific topic under discussion or the content of a
document as a whole. It is the application of Natural
Language Processing (NLP) and computational linguistics to
discover and extract the opinions or sentiments from the
source information. The important task of Sentiment Analysis
is to classify the texts n the given document, sentence or
feature as positive, negative or neutral considering the
polarity of the opinion of texts [3].

The techniques for Sentiment Classification are
categorized as Machine Learning, Lexicon Based and Hybrid
Approaches [4]. The Machine Learning technique uses
linguistic features and Machine Learning Algorithms. The
Lexicon approach depends on the sentiment lexicon, a set of
sentiment terms that are already known. It has two methods
further, dictionary based and corpus based that uses the
semantic method to know the sentiment polarity. The
combination of ML and Lexicon based approaches is the
Hybrid approach. The measures of accuracy for Sentiment
Analysis are Precision and Recall [5].In this work we have
used lexicon-based approach that has the ambiguity issue as a
major challenge that influences the accuracy of the Sentiment
Analysis. The research on handling the ambiguity problems
that affects the Sentiment Analysis accuracy is limited and
still going on.
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There are many words that refer to different senses in
different context in all the major regional languages. Word
Sense Disambiguation is the NLP process of extracting the
appropriate sense of the ambiguous word in a given context
using the predefined word senses set. In this work, we have
introduced a Sentiment Classifier with Word Sense
Disambiguation that uses the lexical sources WordNet and
SentiWordNet for discovering sentiments from tweets on
Covid-19. We have chosen the Twitter Platform as it has
limited lengthen texts and relevance to content [6]. The
tweets posted by the people can be further used by the
respective authorities to gain insights on the mindset of public
and to decide on the assistance policies needed [7].

Section 2 describes the Literature Review, Section 3 is
about the methodology used and Section 4 discusses the
details on Implementation and results. The work is concluded
in Section 5.

2. LITERATURE REVIEW

To mine insights Dong et al [8] apply sentiment analysis in
user reviews to suggest products and show the benefits of the
work in Amazon products domain. Farhan Hassan Khan et al
[9] proposed a Classification algorithm that incorporates
improved form of emotion analysis using SentiWordNet
analysis and an improvised classifier based on polarity. The
result indicates that the algorithm overrides the earlier
limitations and achieves greater accuracy. To understand the
behaviour people and the societal culture during a crisis Hyo
Jin Do et al [10] proposed an opinion analysis during the
pandemic outbreak in Korea. To monitor the transmission of
epidemic in people twitter data was used by Vasileios Lampos
et al [11] . Felipe Taliar [12] collected posts from facebook
and classified the reactions into positive, negative and
neutral.

3. METHODOLOGY

The work mainly focuses on Extracting Tweets and
Sentiment Analysis. To extract the true sense of words,
semantics is incorporated in Sentiment Analysis using a
dictionary of sentiments SentiWordNet with Word Sense
Disambiguation. The System is then used for measuring the
sentiments in Covid-19 related tweets. The system has three
parts.

1. Acquiring Data
2. Pre-processing
3. Classifying Sentiments
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Figure 1: Block Diagram of Proposed Work
The block diagram for the work to classify sentiments is
shown in Figure 1.The classifier is developed to discover

sentiments of people during a pandemic from extracted tweets
related to Covid-19.
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1. Acquiring Data

We have used Twitter streaming API, which allows the
access to freely accessible data on Twitter to obtain the tweets
continuously [13].The next part, Pre-processing takes these
tweets as input. Dataset that includes COVID-19 related
tweets during First four months (JAN — APRIL) of 2020 is
taken from TweetBinder, for experimentation.

2. Pre-Processing

In this step, the URLs present in the Tweets, private
usernames start with @, all the hash tags start with # and all
the special characters, if any are removed. The pre-processed
tweets are the input for the next phase which is the Sentiment
Classification.

3. Classifying Sentiments
We have adapted the lexicon based approach for

classifying sentiments with the concept of Word Sense
Disambiguation using WordNet and SentiWordNet lexical
sources [14,15]. The words of English Language are grouped
into set of synonyms called synset, in the lexical resource
WordNet. It also differentiates between nouns, verbs,
adjectives, adverbs. The extension of WordNet is
SentiWordNet, which assigns three numerical scores to each
synset based on sentiments. They are,

o Positive Measure  : PosScore [0,1]

o Negative Measure : NegSocre [0,1]

¢ ObjSocre  : ObjMeasure [0,1]
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For better polarity detection we may not dependent only
on WordNet lexical relation. Depends on the “part of speech”
of the term in a tweet, meanings may have different polarity.
Here,we have introduced the Sentiment Classifier that
employs Word Sense Disambiguation that uses both WordNet
and SentiWordNet lexical dictionaries. Tagging part of
speech and tokenization was done on pre-processed tweets.
Further, classification is performed applying Word Sense
Disambiguation. The goal of WSD approaches is that the true
sense of words needs to be identified. The disambiguation
process selects the synset (that has maximum similarity score)
which finely represents that term in its context, from the
WordNet. This is done for each and every word in the selected
tweets. The words in tweets are assigned with the sentiment
weights by the classifier. Each word is assigned with different
weight based on the sense in which the word is used in the
tweet. The score on sentiments is calculated for each term in
the sentence using the SentiWordNet and the calculation on
sentiment score for the sentence is done by summing up the
Sentiment sores of each word of the sentence.

4. IMPLEMENTATION AND RESULTS

We have retrieved the tweets about Covid-19 posted during
January — June and we have performed Sentiment Analysis on
those tweets based on the lexical sources WordNet and
SentiWordNet. The Twitter API is used to access the tweets
related to a query (Covid-19, Coronavirus in our case) in to a
.CSV file. Also we have downloaded the COVID-19 data
from TwitterBinder website in to a .CSV file. For using the
Twitter APl we have got the login credentials such as
consumer key, access token. We have extracted around 10000
tweets, and then classified the tweets by calculating the
positive / negative sentiment score for these tweets using the
lexical sources. The tweets are categorized in to basic
sentiment categories positive and negative. Also few samples
of tweets classified into positive considering the information
on Vaccine, increase in number of samples tested and
government policies to address the public concern. Few
tweets have been categorized in to negative considering the
fear, sadness expressed due to increase in positivity of
infection at a fast pace, rise in death rate and decrease in
global economy etc. The results are illustrated in the figures
2-5 given below.
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Figure 2: Classification of Tweets in to Emotion — Trust

Figure 3: Classification of Tweets in to Sentiment — Negative

The performance of our system is evaluated by considering
the accurate classification of emotions that are correctly
classified. The accuracy obtained for our work is 83 % which
is better than the accuracy obtained in the previous work on
emotion analysis during a pandemic. Also we have
considered the tweets posted by people across the globe, thus
the dataset size considered for classification is very large as
well.
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Figure 4: Classification of Tweets in to Sentiment — Positive
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Figure 5: Classification of Tweets in to Emotion — Fear

5. CONCLUSION

The main goal of this work is to develop a classification model
which could categorizes the opinions expressed both
implicitly and explicitly in social media platform, Twitter
during a pandemic like Covid-19.The tweets extracted in real
time using the Twitter APl and the raw data got from
Twitterminder website were analysed to extract the
sentiments to help data analysts to classify into categories of
sentiments and emotions as well. Using the experimental
results it is clear that when we employ the Word Sense
Disambiguation in Sentiment Analysis we could improve the
classification accuracy at a reasonable rate than that of
Sentiment Analysis without WSD. The findings could be used
by the authorities of Government and organization to
administer the psychological wellbeing of the people in the
society and to initiate the essential measures to address the
needs of the people in the community.
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