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Abstract—2020 has presented us with a unique problem,
COVID-19- a pandemic reaching almost all over the globe.
People all over the world have been reaching out to social
media to express their views and opinions. Reddit is
discussion-based website and therefore a good source of data
for opinions of people regarding different subjects. This paper
aims to scrape the data from the reddit regarding the latest
information on COVID-19 and run various traditional machine
learning algorithms on them to perform polarity based
sentiment analysis to see what reditters feel about COVID-19.
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Il. INTRODUCTION

Coronavirus disease 2019 (COVID-19) is an infectious dis-ease
caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2). It is said to have originated in Wuhan, the capital
of China’s Hubei province in 2019 and has since spread globally,
leading to a pandemic. The outbreak in 2019-2020 has caused at
least 713,171 infections and 33,597 deaths
[1]. Understandably, people are feeling scared, overwhelmed,
panicked and various other emotions over this. In today’s
generation, the people turn to social media for expressing their
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views. Reddit is one such platform where there is various dis-
cussions amongst people under various subreddits. According
to redditmetrics.com on 30 March 2020, the subreddit about
Corona Virus has been the second most trending for the
month of March 2020. This creates an interesting scope to
perform a sentiment analysis on the opinions gathered from
reddit. Sentiment analysis (also called opinion mining) refers to
the application of natural language processing, computational
linguistics, and text analytics to identify and classify subjective
opinions in source materials (e.g., a document or a sentence)
[11]. Sentiment Analysis is performed basically in two ways,
using statistics only, and on the basis of both statistics and
linguistics. For the former, it includes algorithms such as Bag
of Words (BOW) where the context is ignored [12]. The latter
tries to incorporate linguistic features along with the statistical
ones [13]. Sentiment analysis can also be polarity based [14]
or have degrees of sentiment [15].

This paper first scrapes the reddit for titles within
subreddits that are related to corona virus. Once the data is
collected from reddit, the polarity (whether the sentence is
positive or negative) of the sentence is gathered by using
the built-in sentiment analyzer. The data is then cleaned by
converting all the text to smaller alphabets, removing the
stop works, punctuations, and tokenizing them. This is
done for both positive sentences and negative sentences.
Once the polarity is set, and traditional machine learning
methods are applied to see how well they perform.

Ill. RELATED WORKS

[2] published the first twitter dataset for COVID-19 for
enabling informed solutions and prescribing targeted policy
interventions to fight this global crisis. [3] attempted to find a
solution to quantifying the misinformation that is spreading like
rapid fire on twitter. They identified that healthcare accounts
were least likely to contain misinformation. They also
discovered which keywords and hashtags were most
unreliable. [4] also attempted to do quantify misinformation
along with the panic it causes people. [5] tried to perform
predictive analysis on the outbreak of COVID-19 on the basis
of information from social media. Twitter data has been and is
been exploited by researchers to perform a number of tasks,
such as identifying misinformation, aiding in relieving
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panic, performing predictive analysis on outbreaks, just to
mention a few. However, another equally, if not richer source
of information is available on reddit. [6] is one of the few
research works targeted at COVID-19 that targeted reddit. This
paper identifies the fact that there is no good dataset for reddit
data as well as there is not sufficient work done into exploring
the polarity of sentiments of reddit users (who are some of the
most expressive people on the internet) for COVID-19. This
paper aims to find a method to get data from reddit for COVID-
19 as well as automatically find the polarity of the sentences.
Traditional machine learning techniques are then applied to
the dataset to see how they perform.

IV. METHODOLOGY

The methodology shall first discuss how the data was
collected, then move on to how the data was labelled and what
Natural Language Processing techniques were applied, and
finally, how the traditional machine learning algorithms are
applied in this case. PRAW is a python-based Reddit API
wrapper which allows researchers to scrape data from reddit
legally. This paper has also abided by the guidelines and used
PRAW for scraping the data from reddit. At first, this paper
tries to create a dataset using subreddits. Only the title field is
used in this case because the titles of reddit are usually set in
a manner that expresses the entire sentiment of the post.
Using the subreddit r/covid19 and r/CoronaVirus, a set of
above 1824 titles were collected. The data collected does not
have any polarity labels as of yet. The data is labelled using
the built in sentiment analysis tool in nltk. Employing
SentimentintensityAnalyzer from the nltk package, the titles
are analyzed and tagged as positive, negative or neutral. The
information is then saved into a csv file, with the titles and their
corresponding labelling. Figure 1 demonstrates a plot that
shows the percentage of sentences identified as positive,
negative and neutral.

The positive and negative sentences are separated. The neu-
tral sentences are dropped because they are assumed to have no
impact on the sentiment. Only adjectives from the positive and
negative sentences are extracted to form the feature set on the
assumption that adjectives are highly informative of positive and
negative sentiments — especially given the nature that the dataset
is extremely small [7,8,9,10]. The adjectives are extracted using
part of speech tagging method. Using the re module of python,
and a regular expression of ’[(a-zA-Z)ns]' punctuations are
removed for both positive and negative sentences. Afterwards,
using the stopwords module for English from nltk package, the
stopwords are also filtered out from the positive and negative
sentences. The sentences are then tokenized, the adjectives are
extracted and their frequency distribution is calculated. 5000
features are saved for testing and 20000 features are used for
training. The features are selected randomly. Na“ive Bayes,
Multinomial Naive Bayes, Bernoulli Naive Bayes, Logistic
Regression, Stochastic Gra-dient Descent and Support Vector
Classifier was trained using the training set and validated using
the testing set to classify the polarity of the reddit titles regarding
COVID-19.
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Fig. 1. Percentage of sentence in the dataset that are positive,
negative and neutral

V. RESULTS

On analyzing the six machine learning algorithms, it is
dis-covered that Stochastic Gradient Descent Algorithm
provides the best accuracy for classifying the polarity of
sentiment in titles of reddit regarding COVID-19 and
Support Vector Machine Algorithm comes a close second.
The accuracy of Naive Bayes Algorithm is 82.00%,
Multinomial Naive Bayes Algorithm is 81.45%, Bernoulli
Naive Bayes Algorithm is 78.54%, Logistic Regression
Algorithm is  79.27%, Stochastic Gradient Descent
Algorithm is 85.45% and Support Vector Machine Algorithm
is 83.45%. This is shown in Table 1. Figure 2 demonstrates
this graphically. Figure 3-8 shows the performance metrics,
Accuracy, Precision and F1 Score of each of the 6 different
algorithms demonstrated graphically. Table [I-VII shows the
confusion matrix for the 6 different algorithms.

The results below show the Stochastic Gradient
Descent is the algorithm that performed most
successfully at identifying positive and negative titles
from reddit titles. This is probably because gradient
descent employs a trick that minimises the cost function
and hence this optimization resulted in the best result.

TABLE |
ACCURACY METRICS FOR DIFFERENT ALGORITHMS
Algorithm Accuracy
Naive Bayes 82.00%
Multinomial Naive Bayes 81.45%
Bernoulli Naive Bayes 78.54%
Logistic Regression 79.27%
Stochastic Gradient Descent 85.45%
Support Vector Machine 83.45%
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Fig. 2. Accuracy Metrics of different algorithms
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Fig. 3. Bernoulli Naive Bayes Performance Metrics
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Fig. 4. Logistic Regression Performance Metrics
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Fig. 5. Multinomial Na"ive Bayes Performance Metrics
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Fig. 6. Na“ive Bayes Performance Metrics
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Fig. 7. Stochastic Gradient Descent Performance Metrics
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Support Vector Machine Performance Metrics
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Fig. 8. Support Vector Machine Performance Metrics

TABLE Il
CONFUSION MATRIX FOR MULTINOMIAL NA“IVE BAYES
Actual Class
Positive Negative
Predicted| Positive | TP =85 FP =92
class Negative| FN=10 TN = 363

TABLE 1lI
CONFUSION MATRIX FOR BERNOULLI NA'IVE BAYES
Actual Class
Positive Negative
Predicted | Positive | TP =68 FP =109
class Negative | FN=9 TN = 364
TABLE IV
CONFUSION MATRIX FOR LOGISTIC REGRESSION
Actual Class
Positive Negative
Predicted | Positive | TP =69 FP =108
class Negative | FN=6 TN = 367
TABLE V
CONFUSION MATRIX FOR STOCHASTIC GRADIENT DESCENT
Actual Class
Positive Negative
Predicted | Positive TP =102 FP =75
class Negative FN=6 TN = 367
TABLE VI
CONFUSION MATRIX FOR SUPPORT VECTOR MACHINE
Actual Class
Positive Negative
Predicted | Positive | TP =87 FP =90
class Negative | FN=1 TN =372

TABLE VII
CONFUSION MATRIX FOR NA"IVE BAYES
Actual Class
Positive Negative
Predicted | Positive | TP =92 FP =85
class Negative| FN=14 TN = 359

VI. CONCLUSION

This paper successfully described a way to collect data from
Reddit tittes and label those data as positive sentiment,
negative sentiment or neutral sentiment. It further showed the
performance of six traditional machine learning algorithms for
the purpose of classifying titles from Reddit as positive or
negative where Stochastic Gradient Descent Classifier gave
the best results. However, this paper only intends to set a
rudimentary template for sentiment analysis using reddit data.
Lots of improvement could have been done. For example,
more subreddits could have been used to enrich the dataset.
Because the dataset is very small in size, overfitting could
easily occur. Title of a post along with its comment should
have also been analyzed to get an accurate depiction of the
sentiment of the post. Instead of using the default nltk
sentiment analyzer, humans should have labelled the data as
positive or negative to get an actual representation of the
sentiment of the post. The bag of words methods only
considered adjectives to denote the features whereas it is
better to use adverbs along with adjectives for better results
[16]. Furthermore, no contextual or linguistics methods were
employed in this paper. The authors intend to solve all these
issues soon as well as implement a method where CNN can
be used for automatic feature extraction and LSTM or MHSA
(depending on which gives better results) can be used to
contextual and semantic dependencies [17,18].
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