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A B S T R AC T

Entire world suffered and faced the outburst of Corona Virus in past two years. The pandemic changed
almost everybody’s life upside down. The scientist, researchers, medical practitioners, health workers,
governing bodies worked day and night to treat and pacify the patients. Invention of vaccine to logistics and
distribution was handled globally by different countries and leading authorities. The vaccination helped to
control the spread of virus. After two vaccinations when the need of additional dosage (booster) is
recommended, then some people come up with their findings and put forth their opinions about the
requirement additional dosage where as some were against it. This paper describes in detail the need of
opinion mining and sentiments of people about COVID-19 booster dose.
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INTR ODUCT ION

Centers for Disease Control and Prevention (CDC)
launched agency wide response in January 2020 to
the COVID-19 epidemic. The outbreak responses of
diseases are witnessed by CDC. The largest responses
to any diseases in the history are recorded. To lower
the spread of COVID-19, to shield people’s lives and
health; CDC is actively involved.

In September 2021 CDC recommended COVID-19
vaccine additional dose for elderly and those at high
risk in United States.  After few months CDC recommended
booster shot for all adults. The reactions of people were
identified, some scientist said there is absolutely no
need of extra dose where as some said extra layer of
protection should be availed. Sentiment analysis is a
Natural Language Processing (NLP) technique, which
is used to mine the data and extract information from
it. The outcome of mining determines whether data
can be categorised as negative, positive or neutral.
Usually the sentiment analysis is performed on textual
data, where the mined data can help in business
monitoring, growth, brand management, understanding
feedback of users, needs and expectations.

In recent years, the tremendous growth in number
of users of micro blogging site such as Twitter has been
witnessed. To get the insights about what people feel
and think about the products, most of the companies
prefer to mine the Twitter data.

The figure 1 shows the daily share of the population
receiving COVID-19 vaccine dose worldwide. Looking
at the trends in graph it is identified that the booster
dose percentage is less. Figure 2 represents COVID-19
vaccine dose in India, which also leads to similar
conclusion. Hence to understand what people think and
feel about COVID-19 booster dose become mandatory.
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Artificial Intelligence (AI) services and sentiment analysis
facilitate data analysts to extract public opinions, market
research in depth, brand reputation evaluation, and
improve customer experiences. Customer insights are
extracted by business using an intermediary sentiment
analysis APIs for various platforms into their database
management systems. [2]

R E L AT E D  W O R K

At various levels of granularity, sentiment analysis
has been addressed as an NLP task. Document-level
classification task (Turney, 2002; Pang and Lee, 2004),
sentence-level classification job (Hu and Liu, 2004;
Kim and Hovy, 2004), and phrase-level classification
task (Wilson et al., 2005; Agarwal et al., 2009) [3,10-15].

The collection of corpora automatically and the
linguistic analysis of the corpora collected are explained
by (Alexander Pak and Patrick Paroubek, 2010). A
sentiment classifier has been built using the corpus.
A classifier is developed that can distinguish between
positive, negative, and neutral attitudes in a document.
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The proposed technique can be used to any language
[4].

Twitter opinion retrieval, sentiment tracking across
time, irony recognition, emotion detection, and tweet
sentiment quantification are just a few of the tasks that
have recently gotten a lot of attention. The resources
utilised for sentiment analysis and the survey conducted
(Giachanou, Crestani, 2017) are discussed [5].

The word level granularity complements Twitter’s
context because it allows users to exchange brief
pieces of information known as “tweets” (limited to
140 characters). According to a review of the literature,
the methods for automatically interpreting sentiment
at the word level are divided into two categories: There
are two types of techniques: (1) dictionary-based and (2)
corpus- based approach. Furthermore, several
methodologies have been used to anticipate the
sentiments of words, expressions, or documents in order
to automate sentiment analysis. Natural Language
Processing (NLP) and Machine Learning (ML) algorithms
are used widely[6]. Multimodal sentiment analyses find
out the polarity of sentiment and score for the tweets
[7]. The method used to organize tweets into ordinal
classes about a topic (Shihab, Yang 2018). The tweets
examined were about the 2016 presidential election in
the United States. Node.xl was used to collect the
tweets. The Valence Aware Dictionary for Sentiment
Reasoner (VADER) [8] was used to propose the classification.

SemEval-2016 Task 4 is divided into five subtasks.
The first option uses a five-point scale, which gives the
classification task an ordinal feel. The second option
seeks to accurately estimate the prevalence of each of
the classes of interest, a task known as quantification
[9].

D ATA  C O L L EC T I O N

To identify the sentiments of people on Twitter there
is no such dataset of sentiments on COVID-19 booster
dose was available. Manual data collection is a prolonged
process; hence the required data for the research is
collected using API. For the training data, the data is
collected using Twitter API.

The reactions of people are identified from tweeter
posts. Tweeter API is used to pull out the tweets. To
determine the sentiments of people around the globe
about the third dose aka booster dose the tweets by
people are collected and such recent 1603 tweets have
been selected for data analysis. The sample collection
of tweets is shown in figure 3.

Figure 1: Daily share of (7 days rolling avg.) the population
receiving a COVID-19 vaccine dose World-wide [1]

Figure 2: Daily share of (7 days rolling avg.) the population
receiving a COVID-19 vaccine dose in India [1]
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The outcomes of data collection process give some tweets along with some of their related attributes and
store them in a structured format. Collected data contains tweet text and details. The attributes are as follows
Tweets: The truncated Tweet text (for Tweets more than 140 characters). To extract full tweet the tweet_mode
property should be set to ‘extended’.
User: represents the username.
User statuses count: Provide the tweet counts. User followers: represents number of followers.
User location: Users’ location information to track the tweet
User verified: the blue colour verification badge Favourite count: the number of tweets that user has marked
as favourite
Re-tweet count: users re-tweet count Create-at: represents tweet date.
The libraries used in the research paper for sentiment analysis are tweepy and Txtblob.
tweepy. Cursor(api.search, q=data, count=100, lang=’en’) indicates that we are searching for data, it’s a piece of
text. In this case the text searched is “booster dose for covid”. The language English indicates that the required
tweets are in English language.

F I N D I N G S

The Textblob library is utilised, and it has a sentiment feature built in. Sentiment property with polarity,
subjectivity is returned by a named tuple. The polarity score is a float value that ranges from -1.0 to 1.0.
Subjectivity is a float value between 0.0 and 1.0, with 0.0 indicating “extremely objective” and 1.0 indicating
“highly subjective. The following Figure 4, shows the snapshot of tweets with sentiment analysis.

The code snippets for the tweet analysis is shown in Figure 5

Figure 3: Sample tweets

Figure 4: Tweets with sentiment identification
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Figure 8: Statistics of Sentiments

The following Figure 6 indicates the histogram of
polarity of tweets/sentiments analysis.

The code snippets in Figure 7 indicate random tweets
analysis. The original tweet, cleaned tweet and
sentiment analysed are shown.

The data analysis of 1603 tweets results in 793
“Neutral”, 690 “Positive” and 120 “Negative” tweets.
The following Figure 8 represents sentiments statistics.

Figure 5: Sentiment Analyser

Figure 6: Polarity Histogram

Figure 7: Sentiment analysis of random tweet sample

The booster dose tweets world cloud is shown in
Figure 9.

Figure 9: Booster dose tweets word cloud

Figure 10: Keywords in positive sentiment tweets

Figure 11: Keywords in negative sentiment tweets
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Figure 13: The compound value (polarity score) of tweets

Figure 14: Sentiment Analysis - vadar Sentiment

After analysing the tweets using vaderSentiment
library and considering two sentiments as positive and
negative on the basis of compound values (polarity
score). The result obtained is as shown in following
Figure 13.

On the basis of polarity score the sentiment classification
is done. If the score is more than 0 then the tweet is
classified as positive otherwise it’s been considered
as negative. The sentiment analyser using VADER
Sentiment library is shown in following Figure 14.

C O N C L U S I O N

The paper describes the sentiment analysis using
Textblob and VADAR Sentiment library. The tweepy
library is used for extracting tweets. The sentiment
analyser in Textblob provides Negative, Positive and
Neutral sentiments for booster dose of COVID-19.
Using VADAR Sentiment library the polarity scores are
used to find the tweets sentiments. To convert scores
into positive and negative sentiments threshold value
is been used. The research finding identifies that most
of the population is neutral about the booster dose.

In general analysis of two methods indicates that
people are positive about booster dose.
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