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Abstract— The pandemic has hit the individuals at both 
personal, social and professional front triggering emotional 
crisis leading to stress, anxiety and other related problems. 
However, some countries are now easing down on restrictions 
by going from lock down to unlocking in a phased manner. As 
life springs back to action the sentiments and emotions of 
people are bound to change. It therefore becomes imperative to 
understand the emotions and sentiments of people after seven 
months of outbreak when the people are more informed about 
the nature of disease, steps for prevention and also have hope 
for a vaccine coming up in near future. The study analyses the 
sentiments of the people from the USA and India by text mining 
using R Studio. The study has various implications for 
academicians as it adds to the existing knowledge pool. The 
findings provide guidance to the policy makers to tailor their 
support policies in response to the emotional state of their 
people and also assists the marketers to tailor the 
communication strategies in the light of the emotional state of 
the target market.  

Keywords— COVID-19, Sentiment Analysis, Twitter, 
Rstudio, USA, India 

I. INTRODUCTION 

COVID-19 outbreak was declared a Public International 
Concern by the WHO on January 30, 2020, spreading in 
almost every country in the world, reaching pandemic 
proportions. This outbreak of virus, follow by government 
imposed restrictions on movement (lockdown), social 
distancing and rising death cases   threatened not only 
people’s physical health, but also affected their mental health, 
especially in terms of emotions [1]. This pandemic resulted 
in an incomparable impact on global economy and human 
health both physical and emotional [2]. Studies conducted on 
emotions with the outbreak of COVID cited a rise in negative 
emotions and pessimism among people [1].  However, after 
7 months of outbreak, the rising corona cases are also 
accompanied  with greater information on how it spreads and 
how it can be prevented. Also the news of vaccines under 
development, with 26 of these in the human trial phase 
(www.who.int) create a certain level of confidence among the 
people. The events of phased opening of market places , 
beaches , schools in some countries, etc are signals of people 
embracing the new normal by developing resilience. 

The paper studies the related work on sentiments during 
COVID and presents the sentiment analysis using twitter data 
after 7 months of pandemic outbreak throwing light on 
community resilience. 

II. RELATED PAST WORK ON EMOTIONS AND COVID-19
Emotions have been central to the COVID-19 related

research among others. Researchers in the context of 
COVID-19 have extensively studied the rise in negative 
emotions [3],[4] and their regulation [2] . Researchers have 
reinforced emotional and behavioural changes among people 

as a response to pandemic and also among others focused on 
resilience [5]. Resilience is the ability of a society or 
geographically defined area to deal with crisis and efficiently 
resume daily life [6].  

Research provides that most people are resilient when 
facing highly aversive life. Disaster research has 
acknowledged that communities regularly work together to 
survive and recover from tragic impacts [7]. The concept of 
community resilience has been drawn by researchers of 
diverse fields such as psychology [8],[9], sociology [10], 
socioecological systems [11], natural disaster research[12] 
and health crisis [13],[14],[15],[16]. Research provides that 
most people are resilient when facing a highly aversive life. 
Several nationwide cross-sectional studies have documented 
depression and anxiety symptoms among people during the 
COVID-19 pandemic [17],[18] and how adopting 
precautionary measures respondents experienced less 
psychological stress. Emotions and sentiments affect stress 
coping abilities. Positive emotions  enhance psychological 
well-being and negative emotions adversely affect the 
wellbeing and stress coping abilities [19],[20],[5]. 
Researchers have extensively studied people’s emotions and 
sentiments during the present pandemic crisis. A recent study 
probed emotions before and after the announcement of 
COVID [1]. Their findings revealed that pandemic showed 
the rise in negative emotions among the weibo users. This 
study concentrated on Chinese weibo users only. The present 
study addresses this limitation and uses big data to analyze 
the emotions and sentiments of the people using twitter data 
extracted from various locations and sources. The study 
builds on the premise that with general tendency of people 
to bounce back in the face of the adversity [6] creates a need 
to study the emotional patterns of the society.  

With seven months on struggling to adjust to the “new 
normal” of pandemic life and the tendency to resile [6] in 
crisis situations this study aims to analyze the emotions and 
sentiments of people after their coping the pandemic. It is 
essential to study the present sentiments of the people as 
nations plan to revive economies and strategize the revival. 
The objective of this paper is to analyze the sentiments of the 
people after coping with pandemic for 7 months with special 
focus on India and USA. The two countries leading in the 
number of reported cases. 

III. RESEARCH METHODOLOGY

This study uses a popular microblog called Twitter to 
study the sentiments of the bloggers regarding COVID -19 
during the unlock period. Our methodology consists of the 
following steps: 
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A. Extraction of tweets  
The template is used to format your paper and style the 

text. All a twitter application was created. Twitter packages 
act as an interface to the Twitter API. rtweet package is used 
for authentication During authentication, redirection to a 
URL is done automatically by clicking on the authorized app, 
and verified using captcha. Raw data was extracted by using 
function search tweets using different queries such as covid-
19, COVID, corona, corona virus, pandemic, and an 
intersection of tweets contain Wuhan and virus. The raw data 
consisted of the union of the tweets extracted using these 
queries. 83716 observations were extract. 

B. Data Pre-processing   
The data was processed by selecting specific attributes 

such as status id, time, screen named, text, source and 
location. The resultant data was further filtered by removing 
unnecessary data in the text such as HTML links, emoticons, 
punctuations ‘@’, stopwords (i.e. is, at the, on), RT, 
numbers, white spaces were removed.  
C. Analyses 

A plot was constructed to identify the top 20 locations 
from where the tweet was posted. The plot revealed the 
origin of tweets where the majority of the tweets were from 
USA (1314 tweets) and India (1212 tweets) the two big 
countries with highest COVID-19 cases. The remaining 
tweets were scattered or did not have a location attached to 
it. The data was categorized into two labels i.e. United States 
and India The words from all the tweets were extracted 
separately for each category and their corresponding 
frequency was tabulated and a wordcloud was created. The 
pre-processed tweets were scored and classified by polarity 
(positive or negative) and categorized into 10 different types 
of emotions using the R package titled “Gutenberger” and 
NRC emotion-based dictionary. Sentiment analysis was 
done by identifying the polarity in the rage of -5  v  5 
(AFINN 2011). Emotions of words in tweets were analyzed 
as expressed in overall corpus review data by using NRC 
Word-Emotion Association Lexicon (NRCLex 
Documentation, 2020) as developed by Mohammad, & 
Turney [21]. Sentiment extracted (positive, or negative) 
from AFINN analysis was categorized and a wordcloud for 
the same were generated for each category. There were 
45,256 positive and 71,644 negative sentiments. 

IV. FINDINGS AND DISCUSSIONS 
After pre- processing of the raw data the total tweets 

studied were 83716. The tweets selected for the study were 
further segregated on the basis of source or location. The two 
major countries which are leading in the number of reported 
cases were selected with 1314 tweets from  USA and 1212 
tweets from India. The number of words extracted from the 
tweets were tabulated on the basis of their frequency.  It was 
observed that the words “COVID”, “CONORA Virus” 
“Pandemic”  and “CORONA”  had exceptionally high 
frequency. This was because the tweets were extracted using 
these keywords. Since this is a known context of the study 
and these exceptionally high frequency words were 
eliminated and treated as outliers for making of the 
wordcloud. The word cloud was prepared excluding them so 
that the meaningful information could be extracted. 
Wordcloud of positive and negative words from the total 
corpus categorised location wise is presented. Figure1 and 2 
represents the wordcloud for positive and negative words for 

India and figure 3 and 4 represent for USA data. A wordcloud 
of total words (both positive and negative) for India and US 
is as given in figure 5 and figure 6 respectively. 

According to the first post.com The United States is the 
world’s worst-affected country, with corona cases exceeding 
6.3 million and India is second in terms of total cases 
recorded. To fulfil the research objective i.e. to understand 
the emotions of two most affected countries, the data was 
segregated region wise and the tweets with origin of US and 
those of India were analyzed. The word frequency and 
consequent wordcloud of the total positive words and 
negative words for India (figure 1 and figure 2) respectively 
was calculated and presented through wordcloud. Similarly, 
frequency of positive words and negative words for USA 
were calculated and presented through wordcloud (figure 3, 
figure 4 and figure 5). 

 

 
 

Fig. 1. Wordcloud India- Positive Words 
 
 

 
 

Fig. 2. Wordcloud India- NegativeWords 
 

 
Fig. 3. Wordcloud USA- Positive Words 

 

 
Fig. 4. Wordcloud USA- Negative Words 
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Fig. 5. Wordcloud India-  
 
 

 
 

Fig. 5. Wordcloud U S  
 

Pandemic has created emotional distress Emotional distress 
during pandemic times plays havoc on the mind of people 
[9]. To further understand the sentiments, sentiment analysis 
for identifying the polarity of sentiments (positive, negative, 
or neutral) in the range of -5  v  5 (AFINN 2011) was 
calculated. Besides analysing the sentiment of reviews, we 
measured emotions of words in tweets The different emotion 
annotations for a target term were by determined by majority 
class of emotion intensities. The NRC emotion lexicon [21] 
was used to calculate the presence of ten basic emotions 
i.e.fear, anticipation, disgust, trust, anger, surprise, sadness, 
joy, surprise, anger, positive and negative. and their 
respective percentage. The result expressed  broad 
sentiments presented in Table 1. In order to examine the 
difference in the emotional state of tweeters of two chosen 
countries independent sample t test was conducted. It is 
observed that out of ten emotions there is a significant 
difference on the four emotions between two groups i.e.  
India and USA (Table 2). These four emotions are fear, 
anger, sadness and negative. The tweet data reveals the 
negative emotions riding the minds of the Indian twitters as 
they feel fear (m=0.25, SD=0.19), anger (m=0.24, SD=0.20), 
sadness (m=0.18; SD=0.14) and negative (m=0.22; 
SD=0.16). Twitter, with 500 million users and 100 million 
tweets per day has become a valuable source of data [22]. By 
extracting and analyzing the sentiments of the tweets 
organizations, policymakers’ marketers can seek insight into 
the pervading emotions and sentiments of the stakeholder in 
a particular context such as product, brand [23], new 
governance policy or the impact of pandemic virus [24]. The 
data collected for two major countries that have reported 
high number of corona cases gives some startling insights. It 
is found that among tweeters whose source or location was 
India have significantly high negative emotions (Table 2) 
and are more fearful, angry and sad. Although there is 
general pervasiveness of negative emotions around the globe 
due to unprecedented nature of pandemic but a closer look 
gives deep insight. Past researches provide evidence of 
perception of pandemic related negative emotions among 

Americans, but it is found to be more acute among those who 
have experienced COVID symptoms and have been 
diagnosed [25]. This can be attributed to American public 
health initiatives that are promoting safety through social 
distancing and minimizing transmission [24]. Better health 
expertise assists in ensuring   effective pandemic response 
that curbs the curve of emotional distress [25]. 

 

Table I. NRC Sentiment Categorization 

Table 1: NRC Sentiment Categorization 
USA India 

Sentiment frequency Percent frequency Percent 
fear 1141 13.08 946 13.34 
anticipation 676 7.75 671 9.46 
disgust 516 5.91 226 3.19 
trust 834 9.56 863 12.17 
anger 662 7.59 423 5.96 
sadness 1006 11.53 759 10.70 
joy 403 4.62 364 5.13 
surprise 489 5.61 252 3.55 
positive 1213 13.90 1314 18.53 
negative 1784 20.45 1275 17.98 

 

 
Figure 12 : USA and India-NRC Sentiments categorization 

 
 

Table 2 : NRC Sentiment t table 
USA India   

Sentiment Mean SD Mean SD 
t 
value 

Sig 

Fear 0.21 0.18 0.25 0.19 4.85 0.00 
anticipation 0.61 0.26 0.63 0.24 1.81 0.07 
disgust 0.15 0.17 0.17 0.19 1.08 0.28 
Trust 0.69 0.16 0.70 0.16 0.65 0.51 
anger 0.20 0.21 0.24 0.20 3.04 0.00 
sadness 0.17 0.15 0.18 0.14 2.11 0.03 
Joy 0.82 0.13 0.83 0.12 1.08 0.27 
surprise 0.52 0.28 0.52 0.31 -0.08 0.93 
positive 0.74 0.14 0.73 0.14 -0.48 0.63 
negative 0.20 0.15 0.22 0.16 4.70 0.00 

 

V. IMPLICATIONS LIMITATIONS AND FUTURE SCOPE 
The study gives a insight on the sentiments of the tweet 

user in two major countries. The pandemic had shaken the 
world and rising cases of infection and death had led people 
to emotional distress. However, this study which captures the 
tweet data in the month of September, that is seven months 
after WHO announced novel corona virus as pandemic. 
Emotions have evolved as the tweet natives in these months 
are empowered with better information on the precautionary 
measures. The study presents the current state of emotions 
using big data sample. The sentiment analysis assists the 
government and organization to gauge the present public 
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emotions and can guide them in taking strategic decisions 
related to business and governance. 

However, this study is not devoid of limitations. The 
study only captures data for two main countries i.e. USA and 
India. A more detailed exploratory analysis of the individual 
tweets will give a better insight. Also, it is suggested that 
topical modelling along with sentiment analysis could be 
conducted for a more comprehensive study, 
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