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The paper focuses on the persistent conflict between Israel and Palestine. of
world discussion, with such sites as Reddit containing a great deal medium
for public expression. This study uses natural language processing (NLP)
including valence aware dictionary and sentiment reasoner (VADER) for
sentimental analysis and latent Dirichlet allocation (LDA) for topic
modelling of geopolitical positions in comments of 400,000 posts belonging
to the topics subreddits. A sentiment analysis using VADER shows that
negative sentiments observed and indicate that such sentiments prevail
throughout fear of aggression, human suffering, and threat. media biases.
LDA analysis for topic modelling. The process of LDA reveals such
important topics as humanitarian ones. media discourses, polemizing and
appeals for calm. Furthermore, the study which divides comments into
geopolitical attitudes — support for or yet, Israelis, supporters of Palestine,
opponents of both, and neutrals, offering a contingency comprehensive
conception of public perspectives. The results emphasize the effectiveness of

Public opinion analysis large-scale. Of the big data pre-processing techniques, NLP can be used to
Reddit understand geopolitics and its intricate dynamics. educate policy makers,

: : researchers, and media planners.
Sentiment analysis esearchers, and media planners
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1. INTRODUCTION

Israel/Palestine remains one of the most intractable political issues and some of the oldest roots are
explored here. The existing conflict between the Israelis and Palestinians have spurred an extensive
discursive practice on social networks particularly on Reddit [1]. As the amount of content being shared
increases on the web, the relevance of understanding people’s mood and topics being discussed in those posts
rises as well [2], [3]. Using sentiment analysis, topic modeling, and geopolitical stance detection, the research
aims at identifying the prevailing emotions, topics and international political leaning. The first research
question of this study is also centered on evaluating the sentiment present in comments of Reddit. Sentiment
analysis enables one to determine if the comments they contain are positive, negative or rather neutral [4],
[5], thereby giving insight on how different users feel about the ongoing conflict. Furthermore, in the
comments section the study identifies what topics of discussion these comments contain through topic
modeling which relevant issues like humanitarian issues, media coverage, military tactics, and appeals for
peace [6]. Last, according to the position of comments in the geopolitical conflict—either pro-Israel or pro-
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Palestine, against both parties, or having no preference, the study provides a better perception of the
comments’ diversity present in such online discussions [7], [8]. But this study also has following difficulties.
Adaptive work environment is challenging in part due to the fact that comments on social networks are often
filled with sarcasm and irony or other forms of statements that are to certain extent ambiguous [4]. Moreover,
the fact that the text of discussion in different subreddits could be entirely different, reflecting the
peculiarities of the corresponding communities, while acknowledging this or that or a number of topics,
could introduce biases into sentiment and/or stance analysis [9], [10]. However, this research aspires to
contribute valuable insight with regard the emotion and political aspects involved in the Reddit discourse on
the Israel-Palestine issue [11]. Compared to previous research, this study makes four contributions which are
as follows: integrated framework- unlike prior studies that focused on sentiment or topics, this work
combines sentiment analysis, topic modeling, and stance classification into a unified pipeline. Coherence-
optimized topic modeling- instead of arbitrarily choosing topic numbers, the study validates latent Dirichlet
allocation (LDA) results using coherence and perplexity scores, improving reliability. Explicit Stance Logic-
Stances are divided into four clear categories (pro-Israel, pro-Palestine, opposition to both, and neutral), with
heuristict+supervised methods ensuring reproducibility. Dataset Scale-Over 400,000 Reddit comments make
this one of the largest datasets used in conflict-related natural language processing (NLP) research.

2. LITERATURE REVIEW

Hutto and Gilbert [1] introduced valence aware dictionary and sentiment reasoner (VADER), a
lexicon model that efficiently analyzes sentiment in social media contexts. Al-Sarraj and Lubbad (2018) [8]
explored the concept of sentiment analysis in identifying bias within discussion, utilizing classifiers such as
support vector machine (SVM), while Liyih ef al. [12] achieved strong results with a CNN—-BiLSTM, though
sarcasm remained difficult. K et al. (2023) [13] used machine learning applications to analyze customer
reviews. The most common methods of feature extraction continue to be term frequency-inverse document
frequency (TF-IDF) features, bag of words (BoW), and N-Grams. Wadhwani et al. (2023) [14] compared
various machine learning models with their vitalization of tree based models extra trees classifier (ETC)
outperforming the alternative models in circumstance. Hofmann et al. (2024) [15] utilized a machine learning
model to analyze the informatic process of hate speech to sentiment analysis discourse on YouTube.
Sentiment analysis is widely used to study public reactions during conflicts [16]. VADER, introduced by
Hutto and Gilbert [1], remains a common tool for short social media texts. Al-Sarraj and Lubbad [8] revealed
pro-Israel bias in Western media using sentiment classification. Wadhwani et al. [14] demonstrated that
ensemble classifiers outperformed simpler methods on Russia—Ukraine tweets. On YouTube, Hofmann ef al.
[15] found spikes of hate speech in Israel-Palestine discussions. Other studies, Carina et al. [9] and K et al.
[13] highlight similar challenges, especially with neutral and ambiguous comments. Sentiment shows how
people feel, but topic modeling reveals what they discuss. LDA [2] is the most common approach and has
been applied in political contexts [3], [4], [7]. Chen et al. [10] contributed the Isamas-Red Reddit dataset,
enabling detailed study of the Isracl-Hamas conflict. A recurring issue is that many works choose the number
of topics arbitrarily, without coherence or perplexity validation, which makes results harder to trust. Stance
detection identifies whether text supports or opposes a target, adding a layer beyond sentiment. Recent
transformer-based approaches such as BERT and TweetEval have significantly improved stance and
sentiment classification performance in social media contexts [17], while comprehensive surveys highlight
their importance in political and misinformation detection tasks [18].

3. METHOD
The methodology employs several techniques from NLP and machine learning to process and
analyze the data effectively.

3.1. Preprocessing

This dataset was comprised of nearly 400,000 Reddit comments collected from May 1, 2024 until
June 1, 2024. The comments were drawn from subreddits that were actively discussing the Israel-Palestine
conflict and using the Reddit API [19]. Text was cleaned to improve quality. The main steps included:
Removing URLs, HTML tags, and special characters, converting all text to lowercase for consistency,
Stripping extra spaces, tabs, and line breaks. The cleaned comments were then split into training and
validation sets for later modelling. Each comment was tokenized (broken down) into words using natural
language tool kit (NLTK). Words were lemmatized to their root forms (e.g., ‘running’-->‘run’) so different
forms of the same word could be treated uniformly. Common filler words like “the,” “and,” and “or” were
removed using the NLTK stopword list. This ensured the models focused on words that carried meaning.
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3.2. Sentiment analysis

Sentiment analysis was performed using the VADER tool. VADER is a rule and lexicon-based
sentiment analysis tool that is effective for analyzing social media text. It assigns a sentiment score to each
comment based on the following metrics:

- Compound score: the polarity of overall sentiment analysis based on the average value knowing that it is
-1 at most and +1 minimum.

- Positive, negative, and neutral scores: the proportion of post and negative and middle sentiments
expressed in a comment. VADER was chosen because it is one of the best tools for working with
informal register, emoticons and specific referential terms inherent in the speech of social networks.

The classification logic is as follows:

- Positive sentiment: compound score > 0.5

- Neutral sentiment: compound score (—0.5,0.5)

- Negative sentiment: compound score < —0.5

Each comment was classified into one of these categories based on its compound sentiment score. Figure 1

showing positive, negative, bias values, and their corresponding bias direction.
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Figure 1. Sentiment analysis scores for various subreddits

3.3. Exploratory data analysis

Sentiment distribution: out of all the data preparation steps in the current work, some of the
important graphics discovered included; to illustrate the proportion of positive, negative and neutral
comments, pie chart and density plots were used. Separate word clouds were generated for each sentiment
group to highlight frequent words and give a quick sense of the main themes.

3.4. Topic modeling with latent Dirichlet allocation

Text was converted into numerical form using TF-IDF [20]. This gave more weight to rare but
important words. To determine the optimal number of topics for LDA, the study compared models with topic
numbers ranging from 3 to 10. Both coherence scores and perplexity were calculated. The model with five
topics achieved the highest coherence score (0.54) while maintaining a reasonable perplexity value,
balancing interpretability and statistical fit. This approach avoids the common issue of arbitrarily selecting
topic numbers and ensures the discovered themes are meaningful and reproducible. These was interpreted as:
humanitarian issues, media framing, military action, peace negotiations, and international responses.

3.5. Geopolitical stance classification

Classification logic guided by prior work as follows; stances were grouped into four categories:
support for Israel, support for Palestine, opposition to both, and neutral/unclear [21], [22]. Heuristic rules
combined sentiment scores and topic keywords (e.g., positivetpeace—neutral; negative+conflict
terms—aligned with one side). For stance classification, this study employed a SVM classifier. The choice of
SVM was motivated by its robustness in handling high-dimensional text data and its prior success in social
media sentimental detection tasks [23]. Features for training included sentiment scores (from VADER), topic
weights (from LDA), and selected lexical indicators. Alternative classifiers such as logistic regression were
initially tested, but SVM achieved higher accuracy (82%) along with balanced precision and recall across
stance categories.
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3.6. Visualization and reporting

Bar charts: stance distribution, word clouds: frequent words per stance, topic plots: topic proportions
across stances are the visualizations gave a clearer picture of how sentiments and themes connected to
specific positions.

3.7. Model evaluation metrics

The SVM classifier was tested using accuracy, precision, recall, and F1-score. Overall accuracy
reached about 82%. A detailed classification report is shown in Figure 2. For topic models, coherence and
perplexity scores were used to confirm topic quality.

Class Label Precision Recall F1-Score Support (Samples)
0 (Rare Class - Ignored) 0.00 0.00 0.00 3

1 (Megative Sentiment) 085 0.80 0.82 24,610

2 [Meutral Sentiment) 0.82 0 0.86 49,505

3 (Positive Sentiment) 0.76 Q.55 Q.64 13,227

Overall Accuracy 0.822 (82.2%) - - 87,345

Figure 2. Detailed classification reports for proposed model

3.8. Algorithm

Compared to the earlier version, redundant steps such as repeating text normalization in multiple
phases were consolidated into a single preprocessing stage. The streamlined pipeline is: data collection
(Reddit API), preprocessing (cleaning, lemmatization, and stopword removal), sentiment analysis (VADER),
topic modeling (LDA with coherence validation), stance classification (SVM), evaluation, and visualization.

4. RESULTS

This part brings together the outcomes from the sentiment analysis, topic modeling, and stance
classification. The goal here is not just to report numbers but also to show what they mean in the context of
public discussions on Reddit. Sentiment distribution is carried as: when the comments were run through
VADER, most of them leaned neutral, while smaller chunks were clearly positive or negative. Density plot
visualizing the distribution of sentiment scores shows that about half of the posts were neutral, nearly a third
were negative, and around one-fifth positive, a pattern consistent with prior study based on NLP [24]. The
large neutral share is not surprising since many users were posting updates or factual remarks. Still, the
amount of polarized content is enough to show how emotionally charged the conflict is online. In addition,
sentiment trends over time were further analyzed response with distinct spikes in positive and negative
sentiments especially to international peace talks and military escalations [25].

Take, for example, during a great peace a notable increase in positive sentiment was negative. We
were able to successfully identify 5 prominent topics in the comments by using LDA. These topics were
related to various aspects of the Israel-Palestine conflict and were labeled based on the most frequent
keywords associated with each topic; Topic 1: I was right, and Palestinians, people don't like Hamas is right
isn’t Israel, Topic 2: called, civilian, like Hamas, Israel, Gaza, people, hospital, rocket, bomb, IDF, Topic 3:
war, don’t, want, war, Israel, Hamas, Palestinian, Gaza, people, and think, Iran, Topic 4: lol news said like
post thank know that's, and Topic 5: Jewish, Israel, land, Palestinian and Arab, people, country, Muslim, Jew,
and Palestine. The Reddit comments are just the tip of the iceberg when it comes to this topic; the topics
covered range from humanitarian issues to military action, diplomatic efforts to media portrayals and
international responses. The sentiment distribution across the identified topics revealed the following trends:
Humanitarian Concerns- Predominantly negative sentiment, with a significant portion of comments
discussing civilian casualties and refugee crises. Military strategies and conflicts- predominantly negative,
reflecting anger and frustration regarding ongoing violence and military actions. Peace initiatives and
diplomacy-predominantly neutral sentiment, as many comments expressed cautious optimism or uncertainty
about the success of peace talks. Media and bias: negative+neutral comments; many commenting on the bias
or misinformation of media coverage. Global reactions- a combination of the positive and negative
sentiments expressing two sides on international backing for either Israel or Palestine.

The classification of geopolitical stances, based on sentiment and topic modeling, resulted in the
following distribution: support for Israel: 4.7% of comments, support for Palestine: 2.60% of comments,
opposition to both: 28.17% of comments, and neutral/unclear: 64.51% of comments. Among all comments
(64.51%), the highest proportion (28.17%) declared opposition to both Israel and Palestine, which suggests

A new approach for sentiment and geopolitical stance analysis of Reddit comments ... (Gopal D. Upadhye)



1204 O3 ISSN: 2302-9285

itself that a significant part of the Reddit users do not approve on both sides or try advocating a neutral
position. Most of the remaining comments were roughly in line, with a healthy number supporting Israel and
a healthy number supporting Palestine.

Figure 3 represents the image presents a distribution of geopolitical stances, categorizing text
samples into neutral, against Israel/Palestine, supports Israel, and supports Palestine, with corresponding
counts. Support for Israel: packed with positive sentiment and comments commending Israel’s right to
defend itself. Support for Palestine: loaded with mostly negative sentiment that supports Palestinian civilians
and deplores Israeli military activities. Opposition to both: neutral plus the negative, indicating frustration
with the acts of both sides. Neutral/unclear: neutral sentiment with comments offering information about, or
being unsure about, the conflict. The sentiment distribution was shown in a pie chart where the comments
represented 56.7% neutral, 15.1% positive and 28.2% negative.

Geopolitical Stance Distribution:
geopolitical stance

Neutral/Stance Not Clear 281753
Against Israel/Palestine 123051

Supports Israel 28549
Supports Palestine 11372
Name: count, dtype: int64

Figure 3. Image distribution

Figure 4 shows the pie chart explains the distribution of sentiment categories in the collected Reddit
comments. The analysis, conducted using the VADER sentiment analysis tool. Figure 5 shows the density
plot visualizes the distribution of sentiment scores, highlighting peaks in negative, positive, and neutral
sentiments.

m Neutral
m Positive

= Negative

Figure 4. Pie chart explains the distribution of sentiment categories
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Figure 5. Density plot visualizes the distribution of sentiment scores

Bulletin of Electr Eng & Inf, Vol. 15, No. 2, April 2026: 1200-1210



Bulletin of Electr Eng & Inf ISSN: 2302-9285 O 1205

Figure 6 represents the density plot represents the distribution of sentiment scores (compound
values) derived from the VADER sentiment analysis. Word clouds for each of the five identified topics
provided a visual representation of the most frequently mentioned terms associated with each topic. For
example, the word cloud for Humanitarian Concerns prominently featured words like "Palestinian,”" "people"
and "jew," while the military strategies topic highlighted words such as "Israel,” "Hama," and "Gaza",
represented in Figure 7.

1.51

Density

0.5 1

0.0 T T T T T
-1.0 -0.5 0.0 0.5 1.0
Compound

Figure 6. Plot represents the distribution of sentiment scores (compound values)

Figure 7. Overall word cloud: displays the most frequently occurring words from the entire dataset

Positive word cloud: represents words commonly associated with positive sentiment. Negative word
cloud: showcases words linked to negative sentiment. Neutral word cloud: highlights words from neutral or
stance-unclear discussions. A bar chart representing the geopolitical stance distribution indicated that 28.17%
of comments opposed both sides, and 2.60% supported Palestine, with 4.7% supporting Israel shown in
Figure 8.

4.1. Sentiment distribution and comparison with prior studies

Table 1 shows how our sentiment dispersion compares with previous surveys is a crucial aspect of
our study. Our model detects a significantly higher proportion of impersonal sentiment (56.7%) and proposes
another balanced dataset. In contrast, the anterior analysis shows a higher percentage of negative sentiment
(30%), possibly due to dataset bias or otherwise differences in platform interaction.

4.2. Performance metrics comparison

We compare models in Table 2 with our model and previous studies to show how well it performs
sentiment distribution. Comparison focuses on accuracy, precision, and recall to evaluate overall reliability
and the ability to identify sentiments. The results indicate that our model performs better for sentiment
analysis.
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Geopolitical Stance Distribution

250000
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100000 A
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Geopelitical Stance

Figure 8. Bar chart: represents the distribution of geopolitical stances

Table 1. Metrics comparison and sentiment distribution

Study +ve Sentimet (%)  NeutralSentiment (%)  -ve Sentiment (%)
Existing reddit sentiment study ~20 ~50 ~30
Twitter sentimental analysis ~25 ~45 ~30
Our approach ~15.1 ~56.7 ~28.2

Table 2. Metrics comparison (performance)
Accuracy Precision Recall

Study (%) (negative/positive)  (negative/positive) Challenges
Reddit sentiment study (GitHub) ~78 ~0.75/0.70 ~0.72/0.65 Class imbalance, weak recall for
negative sentiment
Twitter sentiment analysis (GitHub) ~80 ~0.77/0.72 ~0.74/0.68 Struggles with negative
sentiment
Our study 82.2 0.85/0.76 0.80/0.55 High accuracy, but low recall for

positive sentiment

5. CONCLUSION

The results show that Reddit users are divided when talking about the Isracl-Palestine conflict. A
large part of the discussion stayed neutral, but there were still clear groups speaking in favor of Israel or
Palestine. Humanitarian issues, political arguments, and media coverage came up again and again. This
suggests that people’s opinions are influenced not only by what happens in the conflict itself but also by how
those events are presented in the news and online.

Sentiment analysis: just 48% of the comments expressed indicating the complexity and diversity of
opinions on the conflict. 15.1% of which was positive sentiment. Negative sentiment made up only
28.2%trends fluctuated over time, with noticeable spikes following significant geopolitical events, suggesting
that major developments in the conflict strongly influence public sentiment on social media. Topic modeling:
through topic modeling, five key themes emerged: humanitarian concerns, military strategies, peace
initiatives, media bias, and global reactions. These topics reveal the multifaceted nature of the discussions,
with particular emphasis on the impact of civilian casualties, the role of international diplomacy, and the
portrayal of the conflict in media. Geopolitical stance: analysis of geopolitical alignment indicated that 4.7%
of users expressed pro-Israel support, 22% expressed support for Palestine and 30% expressed opposition or
neutrality toward both sides. 30% of comments were considered neutral or ambiguous — not definitively
pro- or anti-Israel in nature — and may therefore indicate an aversion to taking a strong position, few
comments for which another side exists, or a (legitimate) for peace or disgust with both parties.
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These patterns can be useful outside of research. Policymakers and aid groups can use shifts in
sentiment as warning signs when online anger or support for one side starts to rise. Media organizations
could also take note, since their framing of events may push discussions in certain directions. For teachers
and NGOs, this kind of analysis can help in media literacy programs, giving real examples of how debates
and biases spread online, to identify growing division online before it spreads offline, sentiment spikes could
be included into dashboards for governments, international organizations (like the UN), and non-
governmental organizations.

This study has some clear limits. It only looks at English comments on Reddit, so it leaves out many
voices and perspectives. Sarcasm and irony were hard to detect, which is a problem since these are common
online and can flip the meaning of a comment. The stance classification also depended on sentiment scores
and topic keywords, which cannot always capture more complex or mixed opinions. Future work may
enhance this by utilizing multilingual datasets, refining the detection of sarcasm, and comparing results
across multiple platforms.

Although this analysis yielded a detailed insight into public opinion on Reddit, there are several
paths for future research to take. By extracting comments from other popular social media platforms such as
X and Meta, the dataset would allow for a fuller picture of public sentiment in an assortment of online
communities. More sophisticated machine learning techniques, like deep learning, could help better both the
accuracy and depth of results in the classification of sentiment and stance.
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