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Political Polarization, Misinformation, and Sentiments: A Social
Media Analysis About ‘Capitol Hill 2021 Attack’ by Tweets

ABSTRACT

January 6, 2021, was a noteworthy incident in the history of the United States of America.
Dissidents attacked the Capitol building over the results of the 2020 presidential election. The
purpose of this research is to understand how greater social media partisanship can create a greater
division among many Americans leading to misinformation, political polarization, and mayhem in
the society. The research analyzes queries generated through retrieved Twitter data on that specific
data. In order to meet the study objective, a keyword analysis by using Python language
programming and sentiment analysis was applied by using the Natural Language Processing
method in the current study. According to the findings, the words such ‘jobs’, ‘vaccine’, ‘president’,
‘spread’ and ‘pandemic’ were the most dominant words in “retweets” and “likes” showing the
concern of the society regarding the riot. Results also indicate words like ‘love’, ‘stock’, and
‘market” were used in a positive manner to express the concerns while the words like ‘president’,
‘unemployment’, ‘arrest’, ‘covid’, and ‘mask’ were related to negative emotions. The research
concludes that it is important to understand how social media could contribute to an attack on the
Capitol building, the meeting place of the United States of America Congress and in order to better
control this type of events, social media analysis outcomes can guide the society's main areas of
concerns.
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INTRODUCTION

Different examples of polarization appear to have been raised in both, Western and Eastern democracies. It is
appropriate to hold social media platforms like Twitter and Facebook accountable for creating divisions within
society. The primary reason is easy access to new information and content propounded by platforms such as Twitter
or Facebook by manifesting users to like-minded people and by benefacting them with information customized to
their interests, prejudices, and concerns. While social media dispense users with unlimited access to information from
around the globe, the principles of diversity, discourse and debate are called into question by the rise of biased news
and polarized discussion on digital platforms.

The specific objective of this study is understanding how social media can be used to understand the society’s
perception for specific events like the Capitol Hill attack and how their justification on social media being led. The
reason for the study is to find the answer to the question of whether social media communications could have an
impact on other incidents such as local presidential elections. It demonstrates the significance of the study because
events like presidential elections play a vital role in the future of a country, and their implications on societal issues
may lead people into polarized directions. The theory point of view can be found with same concept in the past
several research as well. In research from Guerra et al. (2013) polarization may be a key information for tasks such
as opinion analysis. A biased opinion holder is likely to keep the same, extreme opinion over time, and the knowledge
of the side in a discussion an opinion holder is (in favor or against an issue) can help predict the polarity of his/her
opinions.

Literature Review

Social media has become a very important source for news consumption during the last decades as it becomes very
easy to access due to fast development of internet. According to Matsa and Shearer (2018), as of August 2018, two-
thirds of Americans report that they consume some news on social media — with two in ten doing so often. Among
different social media, Facebook remains the most relevant: 45% of Americans consume news on Facebook (Abreu
& Jeon, 2019). There is similar research of Campbell et al. (2019) mentions that social media (such as Twitter or
Facebook) encompasses a much larger network than just direct friends, so that individuals are exposed to alternative
political views through their weak ties and are thus less likely to hold extreme political opinions. Another example
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from the recent past would be the ‘Black Lives Matter’ movement which continues to be especially prominent on
Twitter and has intensified after the deaths of unarmed blacks resulting from police violence (Haffner, 2018).

2020 presidential elections outcome was on favor of Joe Biden against Donald Trump who was using actively Twitter
and he tweeted a series of false allegations regarding the election and continues to do so even after the election and
eventually communicating 'Save America Rally" to his supporters to march towards the Congress (Muhammad &
Nirwandy, 2021) couple of hours before the attack. So, the attack to the Capitol was triggered by the continuous
Twitter tweets with the history leading before the presidential elections.

The purpose of this research is to provide an analysis of a notable attack on Capitol Hill on January 6, 2021, during
the presidential election, in the United States of America, and the connection to social media platforms and
disinformation. The Capitol attack was a signature event in the history of the United States and a testament to the
power of misinformation (Walsh, 2021). Immediately after the start of the event, posts related to the riots started to
trend on social media (Prabhu et al., 2021).

The research intends to analyze Twitter data to understand if increased Twitter following leads to greater spread of
misinformation in society. Answering these questions is critical in understanding whether social media platforms
like Facebook, Twitter, and Parler are contributing to increased political polarization of individuals. Social media
platforms evolve and create a divided society with highly polarized individuals. Political polarization is spiraling
both in the United States, and across the world. Aggregators and “content farms” have sprung up to produce low-
quality, sensational, and often misleading news stories framed to maximize clicks (Hindman, et.al. October,2018).
Polarization began growing in the U.S. decades before Facebook, Twitter, and YouTube appeared. Some polarization
is inexorable and leads to some consequences such as conspiracy theories. Highly biased individuals use social media
platforms as a stage to heave their hatred and falsify facts to portray an image of disgust to drive unrest in communal
sensitive places. Social media microblogging site Twitter has become beneficial as a news resource for some and is
changing the way news is obtained. The fact is that information fabrication is not new, misinformation has been
featured in human communication throughout history, and with new technology it has never been easier to spread it
(Walsh, 2021). Disinformation differs from misinformation because it is information that is false, and it is
intentionally created to harm a person, social group, organization, or country (Journalism, “Fake News” and
Disinformation: A Handbook for Journalism Education and Training, 2020)

Polarization takes place in every economy, political systems, and among communities. However, social media
companies fuel it. With new technology, anyone can produce and broadcast content that can reach millions of people.
The study is important because it will help to understand how Facebook and Twitter try to manipulate their algorithm
to make certain news stories or sources of disinformation. Polarization caused by social media also can be seen as an
important societal problem.

Social media platforms have faced scrutiny from various organizations. In defense, they have often implemented
various ways to claim social media itself has a scrutiny system. Twitter has claimed repeatedly that it blocked
accounts that spread fake news. The persistence of so many easily identified abusive accounts is difficult to square
with any effective crackdown (Hindman, et.al. October, 2018). Tweets that received a soft intervention spread further,
longer, and received more engagement than unflagged tweets (Sanderson et al., 2021).

With the guidance of literature review, this research will focus on analyzing the tweets data set of Twitter, extracted
from Kaggle of January 6, 2021, during the presidential campaign. The study will analyze the queries and conduct a
sentimental analysis using the Natural Language Toolkit (NLTK). The study will further create visualizations using
Microsoft Excel and Google data studio. The research study also intends to analyze the data to form four-word clouds;
positive, negative, neutral, and overall, through sentimental analysis.

METHODOLOGY

The micro-blogging social media platform Twitter began as an SMS-based platform on a mobile phone. The quality
of information and debate is damaged as certain voices are impairing in nature, and the escalation of divisive
“outrage” culture leads to angry and aggressive expressions (Gorrell, et.al.,10 June 2020) as also similarly observed
in the Capitol Hill riots during the 2021 presidential election.

Twitter has been using a structured dataset of 82,036 tweets from its platform with respect to the Capitol Hill attack,
extracted from Kaggle. The data was extracted in “comma separated values” or .csv format and converted into
Microsoft Excel format. Keyword analysis and sentiment analyses have been applied for the dataset to find out the
outcomes. Both keyword analysis and sentiment model have been applied to similar work in the literature. According
to recent research done for understanding public health surveillance opinions keyword selection for Twitter data
method has been used (Edo-Osagie et al., 2020). In research from Budiharto and Meiliana (2018) sentiment analysis
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has been applied for analysis of Indonesia potential election from Twitter. To better visualize and understand the
contents of the dataset, the tweets’ text is preprocessed, from which word clouds are constructed according to the
research of Zervopoulos et al. (2020) where similar method has noticed for Hong Kong protests analysis. That's why
it has been adapted the methodology in order to build results in a synthetic way for analyzing big data of Twitter.

Keyword Analysis
The methodology flow of keyword analysis is explained in detail below.

v The study conducted keyword analysis on data generated through Twitter by using Microsoft Excel, Google Data
Studio, Lexicon, and Python Programming language.

v’ The study categorized all queries, calculated the overall query count, and tracked the percentage of tweets, likes
and retweets of each query and created visualization.

v The study was categorized queries with respect to the follower count greater than or equal to 100,000 follower
count (applying filter with a condition greater than or equal to) and track the percentage of user tweet count,
retweets and likes of each query and created visualization.

v It was compared the effect of Twitter dataset queries with respect to follower count greater than or equal to
100,000 and less than 100,000 follower count.

v It was divided into two sections, unfiltered data for overall readings and filtered data with follower count
>=100,000 to understand the effectiveness of queries which are present in the form of keywords.

Sentiment Analysis

Sentiment analysis was performed by using the Natural Language Toolkit (NLTK) through Valence Aware
Dictionary for Sentiment Reasoning (VADER) analyzer for a dataset of 82,036 unique tweet IDs comprising 3.6
billion user tweet count. Natural Language Processing can be run by several different stages for text and keyword
analysis. Text is taken as an input for lexical analysis, and it generates tokens for the next phase (Bachate, R. P., &
Sharma, A, 2020).

Figure 1 represents some of the NLP capabilities such as text clustering, information extraction, named entity
resolution, text categorization, relationship extraction, topic modeling, and sentiment analysis. NLP is a branch of
artificial intelligence within computer science aiding in understanding the way humans express themselves in the
form of words and texts. In this study sentiment analysis was used for research methodology.

Figure 1: NLP applications (Key NLP Capabilities, 2019)

Sentiment analysis of Twitter data was done using Python Programming language to quantitatively analyze user
tweets. The sentiment analysis was performed on Twitter dataset by using the NLTK 3.6.1 text classification process.
NLTK's VADER analyzer categorizes text into three sentiments: positive, negative, or neutral where they are given
a polarity score. The VADER lexicon correlates extraordinarily well in the social media domain. Sentiment analysis
is a technique to measure users’ emotion on social media. Figure 2 below shows the various steps of sentiment
analysis using VADER.
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Figure 2: Process of sentiment analysis using VADER

Figure 2 shows the process of sentiment analysis using VADER which is a simple rule-based model used in general
sentiment analysis with seven steps. It determines the emotions of users who tweeted during the Capitol Hill attack.
As the name suggests, sentiment analysis is used to identify people’s sentiment. To better understand the mindsets
of users on social media, sentiment analysis is a proven method. Natural language processing is used to understand
the views of users and then sentiments of users are identified (Bachate, R. P., & Sharma, A, 2020). If the sentimental
analysis is applied to the text analytics, then transmuted properly into a specified structured text data format (Solanki,
2019). Lemmatization is established on its usage; and the machine looks for the relevant dictionary form of the word.
In inflected languages search the problem of ambiguous words is common. The same word can have contrasting
connotations depending on the context. In such a situation, lemmatization is crucial. To regulate the lemma of the
word it considers its deliberate meaning. Depending on the context, the tool will axiomatically determine which is
the right lemma for the word and therefore the results fetched for a query will be more accurate. There are numerous
techniques to classify sentiments such as the machine learning approach and lexicon-based approach. (“Stemming
and Lemmatization of Tweets for Sentiment Analysis Using R,” 2019). In the lexicon approach, each of the words is
grouped as positive, negative, or neutral and is given a polarity score. After obtaining the score of each letter in a
sentence, a compounded score of the sentence is calculated. The lexicon-based approach involves calculating
orientation for a document from the semantic orientation of words or phrases in the document (Turney 2002)
(Taboada et al., 2011).

Word Cloud is an image composed of many words that implies the contents of the analyzed document. A word or
tag cloud is a “method to visualize textual data, where the importance of each word in the text is highlighted by its
font size, and/or color.” (Hassler & Flinchbaugh, 2012).

RESULTS

The tweet data was analyzed in several ways to show sentiment on the Capitol Hill attack. Visualizations were created
through keyword analysis of the queries in Google Data Studio, word cloud analysis, and sentimental analysis. The
purpose of visualization is to show how these incidents affect thinking (in the form of queries, likes and retweets)
and provide additional insights into the public view. The following observations have been made according to the
analysis done.

Retweet Analysis

It has been formed retweet analysis for each query in total tweet count. Figure 3 represents the percentage of retweets
in each query keyword for overall tweet data and the top five queries are: ‘jobs’, ‘vaccine’, ‘president’, ‘spread’, and
‘pandemic’ contributing to 69.9% of overall retweets.

Jobs |, 20.3%
Vaccine I 14.9%
President I 13.5%

Spread (I 10.6%
Pandemic I 10.5%
Quarantine I 5.9%
Mask I 6.9%
Covid I 4.6%
Lockdown [ 3.1%
Testing [ 1.5%
Travel I 1.4%
Unemployment B 1.3%
Economy [ 1.0%
Stock Market W 0.7%
Coronavirus W 0.4%

Death Rates B 0.3%
0.0% 5.0% 10.0% 15.0% 20.0% 25.0%

Retweets in percentage
Figure 3: Keyword analysis in terms of percentage of retweets in total tweet count for each query for January 6th, 2021

Figure 4 represents the percentage of retweets on each query (on a scale of >=100,000 follower count) and the top
three queries which are: “president”, “jobs”, “spread” contributing to 73.5% of total retweets.
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Jobs 18.8%
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Lockdown [ 6.1%
Mask I 6.1%
Covid N 4.9%
Pandemic I 2.3%
Economy B 1.9%
Vaccine Bl 1.4%
Testing B 1.3%
Quarantine @ 0.7%
Travel B0.6%
Coronavirus B 0.5%
Stock Market B 0.5%
Unemployment 10.2%
Death Rates  10.0%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0%
Retweets in percentage

Figure 4: Retweets analysis on each query (on a scale of >=100,000 follower count)
‘Likes’ Analysis

In order to analyze ‘likes’ queries in >= 100,000 follower count have been analyzed. The Figure 5 pie chart indicates
the majority like of the highest query to the other queries in the overall Tweet count. Likes on the ‘president’ query
is 69.14% and the “others” is 30.86%. ‘Others’ query values with their percentage in descending order are: ‘covid’
represents 9.4 % followed by ‘lockdown’ 5.1%, ‘mask’ 4.4%, ‘vaccine’ 2.7%, ‘pandemic’ 2.0%, ‘economy’ 2.0%,
‘spread’ 1.20%, ‘testing’ 1.0%, ‘stock market’ 0.7%, ‘jobs’ 0.7%, ‘coronavirus’ 0.6% ‘travel’ 0.5%’, quarantine’
0.4%, ‘unemployment’ 0.1% and ‘death rates’ is 0.04%.

Likes

O President,
69.14%

® President ® Others
Figure 5: “Likes” analysis for queries in >= 100,000 follower count

Comparison Analysis of User Tweet Count Likes and Retweets

The likes and tweets analysis has brought the research to the point where it may be thought interesting to look for
comparisons. Figure 6 represents the comparison between greater than or equal to 100,000 follower count and less
than 100,000 follower count, taking in consideration parameters like user tweet count, like, and retweets. Figure 8
shows greater than or equal to 100,000 follower count has 5.4% user tweet count, 92.2% likes and 0.4% retweets.
On the other hand, less than 100,000 follower count has 94.6% user tweet count, 7.8% likes, and 99.6% retweets.
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Follower count >=100,000 and <100,000

5.4%
User tweet count 94.6%

. 92.2%
Likes 7.8%

0.4%
R 1.
]

0.0% 20.0% 40.0% 60.0% 80.0% 100.0% 120.0%

m>=100,000 m<100,000
Figure 6: Comparison of user engagement of tweet count, likes, and retweets in >=100,000 follower count and in <100,000 follower count
Sentiment Analysis

Sentiment analysis was run through the dataset and the keyword dictionary created for three different clusters
accordingly. Below Figure 7 illustrates the various categories of sentiment analysis with example keywords.

e POsitive

*» Words like Love, Stock market, Travel, Mask, Spread, Hopes
are used to show concern for the country.

.

* Words like President, Unemployment, Arrest, Covid, Mask are
used to show negative emotions.

Neutral

* Words like Covid, Covid Vaccine, Covid case, Covid testing,
new health, Lockdown are irrelevant in the riot.

Figure 7: Three categories of sentiment analysis with example keywords

Figure 7 shows the overall sentiments for positive, negative, and neutral categories. Words such as 'love’, ‘stock
market’, ‘travel’, ‘spread’, and ‘hope’ are used in a positive manner to express concern for the country. On the
contrary, words like ‘president’, ‘unemployment’, ‘arrest’, ‘covid’, and ‘mask’ are related to negative emotions.
Words like ‘covid’, ‘covid vaccine’, ‘covid case’, ‘covid testing’, ‘new health’, and ‘lockdown’ have no connection
with the January 6, 2021, incident. They are irrelevant and considered neutral words in the overall sentiment analysis.

Figure 8 represents the overall sentiment analysis and according to the analysis, the positive word count is 38,407,
negative word count is 28,175, and neutral word count is 15,727. It is concluded that the nature of the queries has
maximum positive word count, representing users' concern for the country during the Capitol Hill attack.

Journal Of Social, Humanities And Administrative Sciences 2023 9 (61) FEBRUARY @ 0]E[6)
2262



mailto:journalofsocial.com

@ OO pefereed & Index & Open Access Journal journalofsocial.com 2023

45000
40000 + 38407
35000 A
30000 A
25000 A
20000 A
15000 A
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10000 A
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POSITIVE(+1) NEGATIVE(-1) NEUTRAL(Q)
Sentiments

Figure 8: Overall sentiment analysis
Word Clouds

After completing the sentiment analysis, it was decided that showing the keywords by using word clouds was
necessary. According to Figure 9, the overall word cloud analyzed by sentiment analysis using the NLTK important
words was visualized. The most prominent words were ‘people’, ‘stock market’, ‘pandemic’, ‘economy’, ‘lockdown’
‘covid’, ‘quarantine’, ‘need’, ‘better’, ‘spread’, ‘country’ and 'mask’. It is observed that ‘people’ has the maximum
significance in the Capitol Hill attack.

Figure 9: Overall word cloud

Figure 9a represents the results of the word cloud for best sentiment words. Words like ‘love’, ‘travel’, and ‘stock
market’ are used to show concern for the country.

stock market

Love,

Figure 9a: Positive Sentiment word cloud

When the world cloud has been analyzed for negative words, the outcomes are different. Figure 9b represents the
worst sentiment words. Words like ‘president’, ‘unemployment’ and ‘arrest’ show the negative emotions of the users.
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Figure 9b: Negative Sentiment word cloud

Figure 9c represents the neutral sentiment words like ‘covid’, ‘covid vaccine’, and ‘testing’. These words are
irrelevant with respect to the incident of the Capitol Hill attack.

zi“ N

ggy}g_vaccine

testing

Figure 9c: Neutral Sentiment word cloud

DISCUSSION OF FINDINGS

Research findings reveal that the words like ‘jobs’, ‘vaccine’, ‘president’, ‘spread’, and ‘pandemic’ represent 69.9%
of the total retweets posted during the day of the attack. When retweets analysis was run for >=100,000 follower
count, the ratio became even higher and is 73.5% indicating the words where the society focused on that day. Likes
analysis shows that ‘president” query portion is 69.14% for >=100,000 in the follower count. The common word for
both analysis; ‘president’ is evidence that the incident has been attached to the presidential elections.

Overall, it is important to note a second conclusion that likes are greater with 92.2% for Twitter accounts that
has >=100,000 follower count, while retweets are 96.6% for Twitter accounts <100,000 follower count. That's why
it is vital to check both retweets and likes while analyzing the Twitter dataset.

Society's emotions that has been revealed on social media are a mix of positive and negative sentiments: 'love’, ‘stock
market’, ‘travel’, ‘spread’, and ‘hope’ are used in a positive manner to express concern for the country
while ‘president’, ‘unemployment’, ‘arrest’, ‘covid’, and ‘mask’ are related to negative emotions. Overall sentiments
have been expressed positively as the positive word count is 38,407, negative word count is 28,175, and neutral word
count is 15,727. Words like ‘covid’, ‘covid vaccine’, ‘covid case’, ‘covid testing’, ‘new health’, and ‘lockdown’ have
no connection with the attack. They are irrelevant and considered as neutral words in the overall sentiment analysis.

CONCLUSION

This research has studied user engagement and sentiments of users in relation to the Capitol Hill attack of January 6,
2021, during the presidential election with respect to the tweets by users on Twitter in the United States. Obtaining
news through social media is increasing, but the effect of social media on public judgment remains contended. The
study shows that social media is very powerful because consumers are exposed to different news on social media,
and they fortuitously consume news when it becomes accessible in their feed, and so exposure to news on social
media affects attitudes. The results show how higher follower count leads to a higher engagement rate among users.
It has been also conducted sentiment analysis which is a computational study that analyzes mankind feelings,
reaction, response, or emotions for specific concepts. In order to increase the potency of the analysis, the classification
of the text based on natural language processing was deployed. Lastly, even though social media platforms like
Twitter are associated with pro-attitudinal content, they can expose individuals to varied perspectives which often
leads to political polarization as observed in the Capitol Hill attack.
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Literature of polarization on different schools of thoughts in social networks has devoted attention to domains
previously known to influence polarization. There is a growing body of work demonstrating how people’s lives are
getting affected by social media. Similarly, this research also exhibits the effect of social media users with a particular
incident, the Capitol Hill attack. Therefore, the study will be significantly useful to various stakeholders such as
policymakers, government communication teams and governmental organizations for understanding the sentiments
of the society during a specific incident such as an attack. Theoretically, this research will be adding an extension to
scholarship for how to create outcomes from social media channels by using methods like keyword analysis, word
cloud analysis, and sentiment analysis especially for communication organizations, marketing agencies and such.

LIMITATIONS AND DIRECTIONS FOR FUTURE RESEARCH

The study can procure data from only one day (i.e., January 6, 2021) which is the day the Capitol Hill attack took
place. If more data points were available in the data set, of the entire week or month from the day the Capitol Hill
attacks, the study could have affirmed a more detailed result on people’s opinion.

The research study has a limitless scope in the form of lasting effects of the incident on other matters concerning
politics and economy. Future research could study the effects of political unrest created through social media and its
effects on various other economic factors like wages, governmental activities, laws, policies, tax rates, interest rates
and unemployment. This research could be a potential future research approach when possible similar incidents has
happened. This research could also guide to how it can be adapted to other social media channels by using the same
approach.
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