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Abstract—Currently, we are witnessing a major global
crisis caused by the ongoing war in Ukraine. In this paper, we
deepen the insights into people’s opinions about the Russia-
Ukraine war by analyzing the posts on the Reddit subreddit
r/UkrainianConflict. The extracted posts are preprocessed
and the sentiment polarity (neutral, positive or negative) is
determined using the Valence Aware Dictionary and sEnti-
ment Reasoner (VADER). We analyze the frequency of the
most representative keywords in two longer periods in May
and October 2022. The keyword Zelensky appeared more in
positive contexts than in negative ones. Keywords Ukraine,
Russia, and especially Putin appeared more frequently in
negative contexts. Finally, the trend of Google searches on
the war is compared with the number of daily subreddit
posts.
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I. INTRODUCTION

Social media plays an important role in communication
during times of crisis, such as the COVID-19 pandemic
[11, [2], wars, climate change [3], economic [4] or energy
crises, etc. Social media can serve as a key communica-
tion platform [5] and is potentially a source of valuable
information [6]. Over the past two decades, social media
have amplified the spread of information, as well as
misinformation and disinformation, which can lead to an
infodemic as a negative side effect [7]. Understanding how
people post comments in online communication can shed
light on the fundamental mechanisms by which collective
thinking emerges in a social group [8].

In this light, natural language processing (NLP) [9]
offers methods that contribute to better understanding and
monitoring the content of crisis communication on social
media. Namely, automatic keyword extraction [10], [11],
topic modelling [12], [13], named entity recognition [14],
text classification [15], sentiment analysis [16], fake news
detection, text summarization [17], etc. are all NLP tasks
employed for the social media content analysis.

Reddit is a popular social media website with about
one million daily active users (as of 2015) [18]. Reddit
has many subreddits — communities or user groups that
focus communication on a specific topic.

The goal of the conducted research is to discover the
polarity of people’s sentiments regarding the war between
Russia and Ukraine and how this polarity changes over
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time. Hence, this paper analyses the content of commu-
nication, related to the topic of the war crisis in Ukraine
on the subreddit r/UkrainianConflict. We collect data from
this subreddit and employ NLP techniques for sentiment
analysis.

The analysis is performed on posts from the subreddit
r/UkrainianConflict during the period from January 1 to
October 30, 2022. The extracted posts are preprocessed
and the sentiment polarity (neutral, positive or negative)
is determined using the Valence Aware Dictionary and
sEntiment Reasoner (VADER) dictionary [19]. Finally, the
trend of Google searches on the war is compared to the
number of daily subreddit posts.

Section II contains a short overview of the sentiment
research based on Reddit. In Section III, we describe the
collected dataset In Section IV, we present and discuss the
results of sentiment analysis and statistics of representative
keywords over different time periods along with Google
Trends. In the last section, we give some concluding
remarks and plans for future work.

II. RELATED WORK

Reddit has evolved in one of the most prominent social
platforms on the Internet over the past decade, with 52
million daily active users, over 430 million active monthly
users [20] and over 100,000 active topical communities
called subreddits. Reddit is ranked as the 20™-most-visited
website in the world and the 5™ in the US [20], [21].
The authors of [22] performed a systematic analysis of
727 manuscripts that analyzed Reddit data. They show
that the scope of Reddit research broadly spans many
scientific fields, from computer science, medicine and
health, natural sciences to humanities and social sciences,
indicating that Reddit has gained important status as a
source of information for the research and has an impact
on the community [18].

Sentiment analysis (or opinion mining) is a field of
research that analyzes people’s opinions, sentiments, eval-
uations, appraisals, attitudes, and emotions toward enti-
ties such as products, services, organizations, individuals,
issues, events, topics, and their attributes [23]. Reddit
has been the source for the sentiment analysis of user
communities in a wide spectrum of domains spanning
from COVID-19 vaccination [1], [2], video games stock
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prices [4], advancement of robotic technologies [24], the
education of gifted children [25], public perception of
electric vehicles [3], and so on.

Melton et al. in [1] studied COVID-19 vaccine-related
discussions on 13 subreddits performing sentiment analy-
sis and topic modelling. Polarity analysis suggested that
Reddit communities expressed more positive sentiment
than negative sentiment, and this remained consistent over
time.

In [2], Yan et al. examined location-based subreddits to
identify city-level variations in sentiment toward vaccine-
related topics. The random forest regression model was
trained to assign sentiment scores for joy, sadness, fear,
and anger to comments. The authors confirm that Reddit
comments can be used to better understand concerns and
sentiments around COVID-19 vaccines at the local level.

The authors in [4] investigated the impact of sentiment
in discussions on the r/WallStreetBets subreddit on the
price dynamics of the American online retailer GameStop
in 2021. They extend the VADER [19] sentiment analysis
package to perform textual analysis of 10.8 million com-
ments and confirm that sentiment has an impact on stock
prices.

Savela et al. in [24] investigated sentiment in social
media discussions about robotic technologies. Comments
were processed using VADER and LIWC (Linguistic
Inquiry and Word Count) [26] dictionaries, and logistic
regression models were used to infer polarity. The results
indicate that the terms "robot" and "artificial intelligence"
were used less frequently in a positive context.

Ruan and Lv in [3] studied the public perception of
electric vehicles from the lenses of ecology and energy
to mitigate climate change and global warming. They
utilized VADER dictionary for sentiment inference and
concluded that issues that impact the environment (e.g.,
climate change) have lower sentiment scores.

The study in [27] detected emotions, specifically "hate"
and "fear" in Reddit posts during the period from May to
July 2022. The authors used the NRC Emotion Lexicon
[28] and topic modelling and concluded that the "spikes
in hope/fear, both positives and negatives, are present after
important battles, but also some non-military events, such
as Eurovision and football games".

With this paper, we aim to fill the gap in the analysis of
the Reddit discussion on the Russia-Ukraine war in May
and October 2022.

III. METHODOLOGY AND EXPERIMENTS
A. Dataset

According to Zhu et al. in [29], r/UkrainianConflict is
one of the twelve most prominent subreddits that focuses
on the Russia-Ukraine war. It has one of the highest
numbers of active users, posts and comments. Posts from
the said subreddit were collected using the PSAW (Python
Pushshift.io APT Wrapper) library [30] implemented in the
Python 3 language. We defined a function that accepts
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three parameters: start date, end date and the name of the
subreddit from which we want to retrieve posts. Along
with the text, the date of the post was also collected
in Python datetime format. Our function then stores the
collected data in a pandas DataFrame format [31] and
also extracts it to a comma-separated values (CSV) file.
The CSV file was then separated into two parts, one for
May 2022 and one for October 2022, to allow for a deeper
analysis of these two time periods. These two time periods
hopefully provide a stable reflection of the war-related
communication, since they are not the beginning, which
is characterized by excessive posting, reflecting the initial
impulses of reaction (please see the frequency for February
in Fig. 1). From January to October 2022, we collected a
total of 101,977 posts.

B. Dataset preprocessing

In order to apply NLP techniques, the text must first be
converted to lowercase. Then the text must be tokenized,
that is, it must be broken down into words. Tokenization
is performed using the NLTK (Natural Language Toolkit)
tokenizer from the NLTK library [32]. The NLTK tok-
enizer uses regular expressions to determine the words in
each sentence (fokens) and stores them in lists for each
post. These lists are then stored in the new column of our
DataFrame.

C. Dataset analysis

For each day of the period January 2022 — October 2022
we counted the posts and created a key-value dictionary.
The keys are dates, while the values represent the number
of posts for the corresponding date. Fig. 1 shows the
created dictionary as a graph, with the dates on the x-
axis and the number of daily posts on the y-axis. A peak
in the number of posts can be seen in the graph, which
correlates with the start of the Russian invasion of Ukraine.
The invasion began on February 24 [33], while the peak
was reached three days later.

One of the most informative analyses is based on the
frequency of words in users’ posts. To measure frequency,
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we need to further preprocess the texts by removing
stop words. Stop words are words that do not carry any
meaning, e.g., the, a, an, is, are, in, on, but have a
syntactical function in a text. To this end, we use a list
of English stop words from the NLTK library. We create
a function for comparison of the tokens in the text with a
list of stop words and remove the stop words from further
analysis. Then we calculate the frequency of each word in
the dataset.

The top ten most frequent words (in descending order)
are: ukraine (39,252), russian (32,016), russia (22,614),
ukrainian (14,876), war (11,812), putin (9,470), forces
(6,063), military (5,506), says (4,489) and russians
(4,178). Fig. 2 shows the histogram of the top ten most
frequent words.

IV. RESULTS
A. Sentiment analysis

In order to detect the polarity of Reddit posts, we use
the NLTK Sentiment Intensity Analyzer [32]. The analyzer
is implemented with the VADER lexicon. The VADER
lexicon is a parsimonious rule-based model with over
7500 words labelled with sentiment intensity, where -4
denotes extremely negative sentiment and +4 denotes ex-
tremely positive sentiment [19]. Labelling was performed
using Amazon Mechanical Turk (AMT). These words
were obtained from Twitter and also include emojis and
abbreviations. For this reason, the VADER lexicon is well
suited for sentiment analysis in social networks.

Next, the polarity scores for each of the posts in the
dataset are calculated, resulting in the positive, negative,
neutral and compound scores. Positive, negative, and
neutral indicate the proportion of the text that falls into
each category, while the compound score is the sum of
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the valence scores of the individual words in the lexicon.
The score is then normalized to a range of -1 to 1. The
following formula is used to calculate the compound score:

s
V52 + o

where s is the sum of the valence scores while « is a
constant set to 15.

As proposed by the authors of VADER lexicon [19], we
retain the thresholds for the compound score as follows:

o Negative sentiment: < —0.05,
e Neutral sentiment: > —0.05 and < 0.05,
o Positive sentiment: > 0.05.

The initial hypothesis that the majority of posts would
show negative sentiment proved to be correct, as can be
seen in Fig. 3. Negative sentiment predominated with
47.2%, followed by 31.3% neutral posts and 21.5% posts
with positive sentiment.

The average negative sentiment score is -0.5177, the
average positive sentiment score is 0.4012, and the average
neutral sentiment score is 0.0001. The average overall sen-
timent score is -0.1582, again confirming the hypothesis
about the majority of negative posts.

It is important to examine how sentiment has changed
over time. For this purpose, we need to calculate the
mean sentiment for each day. If we plot these daily
sentiment means, we will get a very impractical chart
since there are over 300 values. Instead, we can use the
rolling window calculation with a window size of 30,
which is implemented in the pandas library. The rolling
window function creates a rolling mean of the sentiment
values, and the mean value is updated each day. The
resulting graph is smoothed and plotted in Fig. 4. The most
interesting part is from the end of February, when we see
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Fig. 3: Distribution of positive, negative and neutral
sentiment
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Fig. 4: Sentiment through the time with a window size
of 30 days

a steep decline in the sentiment. This decline correlates
strongly with the start of the Russian invasion of Ukraine.

B. Representative keywords comparison

Representative keywords used in this paper are Zelen-
sky, Putin, Ukraine, and Russia. We divided the dataset
into two parts: a positive and a negative part. In order to
find out which of these representative keywords are more
likely to occur in the positive context and which in the
negative context, we need to calculate their percentage.
By percentage we mean the ratio between the number of
occurrences of the keyword (token) and the total number
of tokens. The reason for this normalization is that there
are many more negative posts, and the absolute numbers
would be meaningless. The keyword Zelensky accounts
for 0.25% of all tokens in positive posts. In negative posts,
this percentage is 0.15%. The keyword Putin occurs in
0.49% of positive posts and 0.61% of negative posts. The
keyword Russia appears in 2.63% of positive posts and
3.83% of negative posts. Finally, the keyword Ukraine
appears almost equally in both sentiments, 2.26% in the
positive and 2.33% in the negative (Tab. 1).

In addition, two longer periods are compared in terms
of the most representative words. The first period is May
2022 (April 15 to June 15), and the second is October
2022 (September 15 to November 15) (Tab. 2).

As for the sentiment in these two periods, the average
negative value for the month of May is -0.5268, the
average positive value is 0.3965, and the average neutral
value is 0. The overall average sentiment value is -0.1739,

TABLE I: Share of the most representative keywords in
positive and negative sentiment

TABLE II: Share of the most representative keywords in
May and October 2022

Keyword | % in May | % in October

Zelensky 0.0029 0.0009
Putin 0.0132 0.0113
Russia 0.234 0.2226
Ukraine 0.0218 0.0179

Keyword | % in positive | % in negative

Zelensky 0.25 0.15
Putin 0.49 0.61
Russia 2.63 3.83

Ukraine 2.26 2.33
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slightly more negative than the overall value for 2022,
which is -0.1582.

For the month of October, the average negative sen-
timent value is -0.525, the average positive sentiment
value is 0.3938, and the average neutral sentiment value
is 0.0001. The average overall sentiment value is -0.1687,
which is again slightly more negative than the overall
sentiment value for the year 2022. The reason for these
negative-leaned sentiment values in May and October is
that for the year 2022, the part up to February 24, when
sentiment had higher total values around zero (i.e. was
more positive in general), was also included.

C. Subreddit posts vs. Google Trends

Comparison of subreddit posts with Google Trends
is performed for the same two time periods (May and
October 2022). Google Trends measures the popularity
of a particular term in Google searches [34]. A term can
be a single word such as Ukraine or Russia or a phrase
such as the Russia-Ukraine war. Google normalizes the
number of searches to a range from 0 to 100, where 100
represents the day when the term was searched for the
most. Additionally, we can specify a range where we want
to see the popularity of the term, a region in the world,
etc. The obtained data can be easily exported to a CSV
file with two columns (popularity and date).

In order to compare the number of daily posts from
our dataset and the popularity on Google Search, we
need to normalize the values since the daily number of
posts is in the range of a few hundred per day, while
the popularity is at most 100. In Fig. 5 and Fig. 6, we
see two graphs for May and October 2022, respectively.
These graphs show the comparison, where the orange line
represents the trend of Google Search for the term Russia-
Ukraine war and the blue line represents the number of
daily posts. In May 2022, users were more engaged on
Reddit until May 9, after which activity on Reddit and
Google was roughly equal. May 9 is known in Europe
as Victory Day — a holiday commemorating the Soviet
victory over Nazi Germany in 1945, and in Russia it is a
national holiday. It was expected that the Russian president
would announce an escalation of military action but that
did not happen. Nevertheless, the activity on Google was
very high on that day. In October 2022, activity remained
the same, except for a slightly higher activity on Google
in the middle of the month. The jump in activity on
September 21 correlates with the day the Russian president
announced a partial mobilization of military reservists
[35]. The highest activity was on October 10, when Russia
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launched a massive missile strike across the entire territory
of Ukraine, including the capital, Kyiv [36]. The activity
on Reddit follows the activity on Google, suggesting that
Reddit is a legitimate source for studying war-related
communication through sentiment quantification.
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Fig. 5: Number of subreddit posts vs. Google Search
trend (term Russia-Ukraine war) for May 2022
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Fig. 6: Number of subreddit posts vs. Google Search
trend (term Russia-Ukraine war) for October 2022

V. CONCLUSION

In this paper, we deepen the insights into people’s opin-
ions about the Russia-Ukraine war by analyzing the posts
on the Reddit subreddit r/UkrainianConflict. The extracted
posts are preprocessed and the sentiment polarity (neutral,
positive or negative) is determined using VADER. We
analyze the frequency of the most representative keywords
in two longer periods in May and October 2022 and
compared them with Google Trends.

The subreddit r/UkrainianConflict was created on 20
February 2014 [29] during Russia’s occupation of the
Ukrainian peninsula of Crimea [37]. A month later, Russia
annexed Crimea, and to this day there are ongoing tensions
between the two countries. Activity in the subreddit was
low until late February 2022, which strongly correlates
with the escalation of tensions and the date the Russian
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president ordered the invasion of Ukraine. Sentiment re-
mained negative throughout the observed period (January
1 to October 30, 2022), dropping sharply after the invasion.
Thereafter, it remained relatively stable in the range of -
0.15 and -0.2.

The keyword Zelensky appeared much more frequently
in positive posts than in negative ones. Keywords such
as Ukraine, Russia, and especially Putin appeared more
frequently in negative posts. Moreover, the keywords
Zelensky and Ukraine appeared more frequently in May
than in October. For keywords like Putin and Russia, the
occurrence is almost the same in both months.

This research has several limitations. The first is a
shorter period of the observation narrowed to May and
October of 2022. In the future, we plan to expand this
preliminary analysis to the whole period since February
2022. The second one is methodological. We narrowed
the detection of the sentiment to the VADER dictionary.
The used method showed adequate performance for the
task, but for the more granular analysis of sentiments, we
plan to train a multi-class classification model.
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