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Abstract

Understanding how online communities discuss and make
sense of complex social issues is a central challenge in so-
cial media research, yet existing tools for large-scale dis-
course analysis are often closed-source, difficult to adapt, or
limited to single analytical views. We present SocialPulse,
an open-source subreddit sensemaking toolkit that unifies
multiple complementary analyses – topic modeling, senti-
ment analysis, user activity characterization, and bot detec-
tion – within a single interactive system. SocialPulse en-
ables users to fluidly move between aggregate trends and
fine-grained content, compare highly active and long-tail con-
tributors, and examine temporal shifts in discourse across
subreddits. This work presents end-to-end exploratory work-
flows that allow researchers and practitioners to rapidly sur-
face themes, participation patterns, and emerging dynam-
ics in large Reddit datasets. A case study using SocialPulse
highlights how exploratory analysis of the r/conspiracy
subreddit can reveal findings on topic-dependent sentiment
patterns, temporal variation in community engagement, and
cross-community content duplication with other subreddits
such as r/politics. By offering an extensible and openly
available platform, SocialPulse provides a practical and
reusable foundation for transparent, reproducible sensemak-
ing of online community discourse.

Code —
https://anonymous.4open.science/r/SocialPulse-7D28

Introduction
Understanding how online communities discuss and make
sense of complex social issues is a central challenge in social
media research. Despite the scale of user-generated content
online, prior work shows that analyses of this content often
over-represent highly active users, obscuring the perspec-
tives of long-tail contributors (Oswald et al. 2025). Tools
that support analysis across participation levels are therefore
critical for accurate characterization of online discourse. At
the same time, there is growing demand for fine-grained
analysis of web discourse across domains, including pub-
lic opinion monitoring, policy-making, and crisis response
(Zhu et al. 2024; Yin et al. 2025). Researchers and practi-
tioners increasingly seek to identify latent themes, shifts in
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Figure 1: The SocialPulse pipeline supports rapid ex-
ploratory data analysis and sensemaking of Reddit com-
munities; implementation details are provided in Table 1.

discussion, and patterns of participation in online conversa-
tions (Islam and Goldwasser 2025). Exploratory data analy-
sis (EDA) tools that support rapid sensemaking are particu-
larly valuable in these settings:

“Sensemaking is a motivated, continuous effort to un-
derstand connections (which can be among people,
places, and events) in order to anticipate their trajec-
tories and act effectively.” - Klein, Moon, and Hoff-
man (2006)

Reddit is a widely studied platform for social science re-
search, offering large-scale, community-structured discus-
sions across diverse topics (De Choudhury and De 2014;
Kumar et al. 2018; Dong, Li, and Choi 2020; Guo et al.
2020; Davidson 2023). Topic modeling has been central
to analyzing such discourse, enabling the identification of
latent themes and their temporal dynamics, with applica-
tions to gender norms (Teleki et al. 2025), sociopolitical
conflict (Steffen 2025), and more. These works highlight
that in online discourse, meaning emerges not only from
topical content but also from participation structures, com-
munity norms, and interaction patterns. However, practi-
cal analysis remains challenging due to social bots, spam,
and fragmented analytical systems (Ng and Carley 2023;
Mendoza et al. 2024), motivating the need for open-source,
adaptable sensemaking tools that integrate topical, user-, and
community-level perspectives (Table 2).

To address these challenges, we present SocialPulse, an
open-source subreddit sensemaking toolkit for interactive,



Figure 2: The SocialPulse analytics interface supports rapid, multi-level sensemaking of Reddit discourse. The interface
enables (a, top left) interactive topic exploration, (b, top right) temporal and sentiment analysis, (c, bottom left) topic-specific
analysis, and (d, bottom right) cross-subreddit comparison, illustrated here for r/conspiracy and r/politics.

exploratory analysis of Reddit discussions. We provide (i)
an overview of the analysis pipeline (Figure 1), (ii) imple-
mentation details (Table 1), and (iii) a case study yielding
three findings.

SocialPulse: System Architecture and
Implementation

SocialPulse supports exploratory sensemaking of Reddit
communities through an integrated analysis pipeline and an
interactive dashboard for discovery and comparison (Fig-
ures 1-2; Table 2). The architecture comprises four sequen-
tial stages—data ingestion, optional bot filtration, analytical
modeling, and interactive visualization – which together en-
able researchers to move fluidly between aggregate patterns
and fine-grained content while accounting for participation
dynamics and data quality concerns. Figure 1 provides an
overview of the pipeline, Figure 2 illustrates the interactive
dashboard interface, and Table 1 lists the detailed resource
links associated with each stage.

(i) Data Collection and Statistics
SocialPulse leverages the Reddit API to fetch public data
based on user input. Users may analyze one or multiple sub-
reddits and configure data collection by either specifying a
fixed number of posts retrieved via the Reddit API using the
Best, Hot and Recent sorting categories or by constraining

the data to a particular time interval. This enables a flexible
exploration of both “high-traffic” and “long-tail” commu-
nity dynamics. Consider r/AskHistorians, for exam-
ple. Although posts to this subreddit often receive only a few
responses, the responses are more in-depth and higher-effort
compared with other subreddits. As is typical in niche com-
munities, interactions between community members may be
less frequent, and so a longer time interval may be needed
to capture sufficient network activity. Tailoring the data col-
lection method towards the community of interest based on
group sizes and time intervals is important (Panek et al.
2018).

(ii) Bot Filtration
To ensure the integrity of social media analysis, the system
includes an optional bot detection stage. We utilize the Bot-
Buster tool (Ng and Carley 2023), a mixture-of-experts neu-
ral network architecture designed for multi-platform bot de-
tection. BotBuster analyzes information pillars such as user
metadata and posts to estimate the probability of an account
being a bot. This allows researchers to isolate human-driven
discourse from automated amplification.

(iii) Analytical Engine
Once the data is cleaned, SocialPulse runs a suite of com-
plementary analyses to extract thematic and behavioral pat-
terns:



Table 1: Implementation details for SocialPulse processing pipeline shown in Figure 1, detailing the tools and stages
used for collecting Reddit data, filtering bot activity, extracting topics and sentiment, and presenting results via an interactive
dashboard.

Tool Purpose Link
(i) Input & Data Sources

Reddit API Used to collect publicly available posts, comments, and metadata from user-
specified subreddits for analysis.

https://www.reddit.com/dev/api/

(ii) Bot Filtration
BotBuster (Ng and Carley 2023) A neural network-based framework that leverages user metadata and posting be-

havior to estimate bot likelihood in social media accounts.
https://github.com/quarbby/BotBuster-
Universe

(iii) Run Analysis
BERTopic (Grootendorst 2022) A transformer-based framework that utilizes Sentence-BERT embeddings and

clustering (HDBSCAN) to discover latent themes in unstructured Reddit text.
https://maartengr.github.io/BERTopic/
index.html

LLM Tooling LLMs are integrated to refine topic representations, generate concise labels, and
provide higher-level summaries of complex threads. We use gpt-4.1-mini.

https://platform.openai.com/docs/api-
reference/introduction

VADER Sentiment Analysis
(Hutto and Gilbert 2014)

A lexicon-based sentiment analysis tool that computes the polarity of posts and
comments.

https://pypi.org/project/vaderSentiment/

(iv) SocialPulse Dashboard
Flask A lightweight web framework used to manage the backend routing and data ex-

change of the interactive SocialPulse dashboard.
https://flask.palletsprojects.com/en/stable/

• BERTopic Analysis (Grootendorst 2022): A transformer-
based framework that utilizes Sentence-BERT embed-
dings and clustering (HDBSCAN) to discover latent
themes in unstructured Reddit text.

• LLM Tooling: Large Language Models are integrated to
refine topic representations, generate concise labels, and
provide higher-level summaries of complex threads.

• VADER Sentiment Analysis (Hutto and Gilbert 2014): A
lexicon-based sentiment analysis that computes the po-
larity of posts and comments.

• Cross-Community Comparison: The system supports
comparative analysis across multiple user-specified sub-
reddits that examines shared themes, duplicate posts, and
overlapping users.

(iv) SocialPulse Dashboard
The final output is a user-centralized interactive dashboard.
It provides a suite of features for rapid sensemaking:

• Exploratory Topic Analysis: Interactive visualizations of
the BERTopic clusters present topic labels, representa-
tive keywords, and example posts, allowing users to drill
down from aggregate trends to individual posts and raw
comments for contextual analysis.

• Discourse Comparison: Side-by-side comparisons of
sentiment polarity distributions, user activity levels, and
topic frequencies across subreddits support analysis of
differences in discourse tone and thematic emphasis
among communities.

• Bot Transparency: Visual indicators of bot probability
and flagged content, enabling users to evaluate the ex-
tent to which automated users contribute to observed dis-
course patterns.

• Configurable Analysis: The interface allows users to cus-
tomize the analysis by adjusting BERTopic hyperparam-
eters, specifying one or multiple subreddits, setting the
minimum threshold required to flag an account as a bot,

and selecting between a fixed-size or time-based data col-
lection.

SocialPulse bridges the gap between raw data collection
and deep qualitative understanding. By open-sourcing the
toolkit, we aim to provide the ICWSM community with a
reproducible foundation for studying social media dynam-
ics.

Case Study: Sensemaking in r/conspiracy
Online discussions of conspiracy theories present a chal-
lenging setting for sensemaking, as they often involve a
heterogeneous mix of genuine belief, skepticism, and play
(Samory and Mitra 2018). In this section, we demonstrate
how SocialPulse supports sensemaking within and across
r/conspiracy, yielding three findings.

Applying SocialPulse to r/conspiracy over the week
of 1/4/26, BERTopic identifies 20 distinct topics with a
high degree of thematic diversity as seen in Figure 2a:
the topic labels range from long-standing conspiracy top-
ics (e.g., aliens, intelligence agencies, war, and conscious-
ness) to discussions about current events. Topic frequen-
cies are relatively evenly distributed, and most topics are
well-separated with little overlap, suggesting clear thematic
boundaries. Figure 2b shows posting activity is at a high
on Saturdays and at a low on Mondays, with the highest
volume occurring from 15:00-16:00 UTC. Sentiment polar-
ity across collected posts skews slightly negative (421 neg-
ative posts, 140 neutral posts, 336 positive posts). Finally,
user activity over the week is dominated by long-tail partic-
ipation where most users post fewer than once a week. As
shown in Figure 2c, specifically examining Topic 0 reveals
that topic-level sentiment polarity is largely neutral (score =
0.47) within this topic. Looking individually at each topic
(unpictured), we see that topics centered on current events
exhibit a more negative sentiment, while topics associated
with long-standing conspiracy theories such as conscious-
ness, religion and cults, and historical theories (e.g. the Illu-



Table 2: Comparison With Related Tools: ✓indicates yes, △indicates partial, and ×indicates no.

Tool Open-Source Reddit Bots Topic Modeling Summarization Sentiment Link

Hootsuite × △ × × ✓ ✓ https://www.hootsuite.com/
SproutSocial × ✓ × × ✓ ✓ https://sproutsocial.com/
Meltwater × ✓ ✓ ✓ ✓ ✓ https://www.meltwater.com/en
Sanjaya ✓ × × × × ✓ https://github.com/Sanjaya-OSSMM/Sanjaya

minati or the moon landing) tend to be more neutral or pos-
itive. Adjusting the data collection window to include posts
from earlier weeks further reveals differences in topic senti-
ment over time: current event topics become more general-
ized and overlapping, while long-standing conspiracy topics
remain relatively semantically stable. Extending this anal-
ysis to a cross-subreddit comparison with r/politics in
Figure 2d reveals measurable overlap in both users and con-
tent, including two shared users, two identical external links
posted in both subreddits, and multiple duplicated posts; all
of the duplicated posts discussed current events. Further-
more, there are more social spammers in r/conspiracy
than in r/politics, and the sentiment scores for both
subreddits are predominantly negative.

▷ Finding 1: Topic-level analysis reveals systematic dif-
ferences in sentiment between discussion types within
r/conspiracy. Topics centered on current events tend to
exhibit more negative sentiment and greater instability over
time, while long-standing conspiracies remain relatively sta-
ble and are often more neutral or positive in tone. This
pattern is consistent with the overall sentiment distribution
across the collected posts, but becomes more pronounced
when analyzed at the topic level, where certain topics de-
viate from the aggregate trend. Together, these differences
indicate that distinct topics of discussion are associated with
various emotional dynamics within the community.

▷ Finding 2: Posting activity within r/conspiracy is
unevenly distributed across the week, with high activity
levels on Saturday and lower activity levels on Monday.
This temporal pattern is further highlighted in hourly trends,
where posting peaks between 15:00-16:00 UTC, suggesting
habitual engagement periods and fluctuations in conspiracy-
related discourse over time. This fluctuation highlights the
importance of temporal context when interpreting engage-
ment, as changes may reflect shifts in attention or availabil-
ity rather than stable interest. Furthermore, analyses based
on a more narrow collection window may miss or misrepre-
sent broader participation patterns.

▷ Finding 3: A cross-subreddit comparison between
r/conspiracy and r/politics reveals instances of
content duplication. The identical content appears in both
communities within a short window of time and corresponds
to current events. Additionally, overlapping users and a
higher percentage of social spammers suggests that some of
this cross-posting behavior may be driven by coordinated
diffusion. These observations indicate that politically rele-
vant posts circulate rapidly across otherwise distinct subred-
dits, highlighting how analyzing subreddits in isolation may
overlook important pathways of information dissemination.

Broader Impact
Computational social science research increasingly relies on
large-scale social media data, yet the analytical workflows
required to interpret this data remain fragmented across dis-
parate tools and scripts. SocialPulse aims to support re-
searchers by providing an integrated, interactive environ-
ment that connects data collection, modeling, and analysis
within a single workflow to improve exploration and hypoth-
esis generation.

A key contribution of SocialPulse is its support for
examining participation structure alongside topical and
sentiment-based analyses. By explicitly distinguishing be-
tween highly active users and long-tail contributors, the
toolkit helps researchers avoid over-reliance on highly active
users and encourages more nuanced interpretations of online
discourse. This is particularly valuable for studies concerned
with community norms and the dynamics of attention and
engagement.

More broadly, SocialPulse is intended to improve trans-
parency and reproducibility in social media analysis. By of-
fering an open-source pipeline with clearly defined analyt-
ical components, the system allows researchers to inspect
and adjust parameters, and replicate exploratory workflows
across datasets and communities. In doing so, SocialPulse
supports more replicable sensemaking practices in compu-
tational social science, rather than replacing or automating
interpretation.

Conclusion
SocialPulse provides an interactive, open-source pipeline for
analyzing Reddit communities, enabling rapid sensemak-
ing through integrated modeling, filtering, and visualiza-
tion. The system empowers researchers to conduct rapid,
exploratory sensemaking of online community discourse by
providing an integrated pipeline that unifies data collection,
analysis, and interactive visualization.

Future Work
Currently, SocialPulse is optimized for Reddit’s nested com-
ment structure. Future iterations will include:

• Cross-Platform Support: Extending the pipeline to sup-
port other social media platforms.

• LLM-in-the-Loop: Integrating LLMs to provide auto-
mated “Sensemaking Summaries” of complex thread hi-
erarchies.

• Real-time Notifications: Enabling practitioners to set
thresholds for “sentiment spikes” or “bot activity” in
monitored communities.
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