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Abstract

Understanding how online communities discuss and make
sense of complex social issues is a central challenge in social
media research, yet existing tools for large-scale discourse
analysis are often closed-source, difficult to adapt, or lim-
ited to single analytical views. We present SocialPulse, an
open-source subreddit sensemaking toolkit that unifies mul-
tiple complementary analyses – topic modeling, sentiment
analysis, user activity characterization, and bot detection –
within a single interactive system. SocialPulse enables users
to fluidly move between aggregate trends and fine-grained
content, compare highly active and long-tail contributors, and
examine temporal shifts in discourse across subreddits. The
demo showcases end-to-end exploratory workflows that al-
low researchers and practitioners to rapidly surface themes,
participation patterns, and emerging dynamics in large Red-
dit datasets. By offering an extensible and openly available
platform, SocialPulse provides a practical and reusable foun-
dation for transparent, reproducible sensemaking of online
community discourse.

Code — https://github.com/birkelbachs/SocialPulse
Video Demo — https://youtu.be/zRprjXwFwQ0

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 there-
fore critical for accurately characterizing 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
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:
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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 2.

“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 1).

To address these challenges, we present SocialPulse, an
open-source subreddit sensemaking toolkit for interactive,
exploratory analysis of Reddit discussions. We provide (i)
an overview of the analysis pipeline (Figure 1), (ii) imple-
mentation details (Table 2), and (iii) a case study yielding
exploratory insights here.



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.

SocialPulse System Overview
SocialPulse supports exploratory sensemaking of Reddit
communities through an integrated analysis pipeline (Fig-
ure 1; Appendix A) and an interactive dashboard for ex-
ploration and comparison (Figure 2). The architecture com-
prises four sequential stages—data ingestion, optional bot
filtration, analytical modeling, and interactive visualization
– which together enable researchers to move fluidly between
aggregate patterns and fine-grained content while account-
ing for participation dynamics and data quality concerns.

The system ingests Reddit data based on user-specified
subreddits and configurable collection strategies, support-
ing both high-traffic and long-tail communities. An optional
bot filtration stage allows users to identify and filter au-
tomated accounts, enabling analysis of human-driven dis-
course when desired. SocialPulse then applies a suite of
complementary analytical methods to extract thematic, tem-
poral, and behavioral patterns in Reddit discussions. Topic
modeling is performed using BERTopic, which leverages
transformer-based embeddings and clustering to identify la-
tent themes in text, while VADER sentiment analysis is used
to characterize the polarity of posts. The system further al-
lows cross-community comparison, enabling the analysis of
shared themes, overlapping users, and duplicated content.
We provide the full implementation details in Appendix A.

Analysis results are presented via an interactive dash-
board, which enables users to compare discourse across

communities, examine topic structure and sentiment over
time, and move from aggregate summaries to individual
posts and comments.

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 exploratory insights.

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 par-
ticipation where most users post less 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-
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.

▷ Exploratory Insight 1: Topic-Dependent Senti-
ment Patterns 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.

▷ Exploratory Insight 2: Temporal Variation
in Community Engagement Posting activity within
r/conspiracy is unevenly distributed across the week,
with high activity levels on Sunday and lower activity levels
on Monday. The shift in activity suggests that engagement
with conspiracy-related discourse fluctuates over time. This
fluctuation highlights the importance of temporal context
when interpreting engagement, as changes may reflect shifts
in attention or availability rather than stable interest.

▷ Exploratory Insight 3: Cross-Community Con-
tent Duplication 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, indicating that politically relevant posts
circulate rapidly across otherwise distinct subreddits.

Conclusion
SocialPulse provides an interactive, open-source pipeline for
exploratory analysis of Reddit communities, enabling rapid
sensemaking through integrated modeling, filtering, and vi-
sualization. The system empowers researchers to conduct
rapid, exploratory sensemaking of online community dis-
course by providing an integrated pipeline that unifies data
collection, analysis, and interactive visualization.
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Paper Checklist
1. For most authors...

(a) Would answering this research question advance sci-
ence without violating social contracts, such as violat-
ing privacy norms, perpetuating unfair profiling, exac-
erbating the socio-economic divide, or implying disre-
spect to societies or cultures? Yes, this work advances
understanding of online discourse using publicly avail-
able data without violating social contracts.

(b) Do your main claims in the abstract and introduction
accurately reflect the paper’s contributions and scope?
Yes, see Abstract and Introduction.

(c) Do you clarify how the proposed methodological ap-
proach is appropriate for the claims made? Yes, see
System Architecture and Implementation.

(d) Do you clarify what are possible artifacts in the data
used, given population-specific distributions? Yes, see
Introduction and Case Study.

(e) Did you describe the limitations of your work? Yes,
see Future Work.

(f) Did you discuss any potential negative societal im-
pacts of your work? No, we did not explicitly dis-
cuss potential negative societal impacts because So-
cialPulse is an only intended to be an exploratory data
analysis tool that uses public data.

(g) Did you discuss any potential misuse of your work?
No, we did not explicitly discuss potential misuse be-
cause SocialPulse is only intended for transparent re-
search and sensemaking.

(h) Did you describe steps taken to prevent or mitigate po-
tential negative outcomes of the research, such as data
and model documentation, data anonymization, re-
sponsible release, access control, and the reproducibil-
ity of findings? Yes, see Conclusion, Bot Filtration,
and SocialPulse Dashboard.

(i) Have you read the ethics review guidelines and en-
sured that your paper conforms to them? Yes

2. Additionally, if your study involves hypotheses testing...
(a) Did you clearly state the assumptions underlying all

theoretical results? NA
(b) Have you provided justifications for all theoretical re-

sults? NA

(c) Did you discuss competing hypotheses or theories that
might challenge or complement your theoretical re-
sults? NA

(d) Have you considered alternative mechanisms or expla-
nations that might account for the same outcomes ob-
served in your study? NA

(e) Did you address potential biases or limitations in your
theoretical framework? NA

(f) Have you related your theoretical results to the existing
literature in social science? NA

(g) Did you discuss the implications of your theoretical
results for policy, practice, or further research in the
social science domain? NA

3. Additionally, if you are including theoretical proofs...

(a) Did you state the full set of assumptions of all theoret-
ical results? NA

(b) Did you include complete proofs of all theoretical re-
sults? NA

4. Additionally, if you ran machine learning experiments...

(a) Did you include the code, data, and instructions
needed to reproduce the main experimental results (ei-
ther in the supplemental material or as a URL)? NA

(b) Did you specify all the training details (e.g., data splits,
hyperparameters, how they were chosen)? NA

(c) Did you report error bars (e.g., with respect to the ran-
dom seed after running experiments multiple times)?
NA

(d) Did you include the total amount of compute and the
type of resources used (e.g., type of GPUs, internal
cluster, or cloud provider)? NA

(e) Do you justify how the proposed evaluation is suffi-
cient and appropriate to the claims made? NA

(f) Do you discuss what is “the cost“ of misclassification
and fault (in)tolerance? NA

5. Additionally, if you are using existing assets (e.g., code,
data, models) or curating/releasing new assets, without
compromising anonymity...

(a) If your work uses existing assets, did you cite the cre-
ators? Yes, see References and Table 1.

(b) Did you mention the license of the assets? No, the pa-
per does not explicitly list the licenses of external soft-
ware assets used in SocialPulse.

(c) Did you include any new assets in the supplemental
material or as a URL? Yes, see Table 1.

(d) Did you discuss whether and how consent was ob-
tained from people whose data you’re using/curating?
NA

(e) Did you discuss whether the data you are using/curat-
ing contains personally identifiable information or of-
fensive content? No, we do not explicitly discuss the
presence of personally identifiable information or of-
fensive content because SocialPulse retrieves publicly
available data and analyzes content at an aggregate
level.



(f) If you are curating or releasing new datasets, did you
discuss how you intend to make your datasets FAIR
(see ?)? NA

(g) If you are curating or releasing new datasets, did you
create a Datasheet for the Dataset (see ?)? NA

6. Additionally, if you used crowdsourcing or conducted
research with human subjects, without compromising
anonymity...

(a) Did you include the full text of instructions given to
participants and screenshots? NA

(b) Did you describe any potential participant risks, with
mentions of Institutional Review Board (IRB) ap-
provals? NA

(c) Did you include the estimated hourly wage paid to
participants and the total amount spent on participant
compensation? NA

(d) Did you discuss how data is stored, shared, and dei-
dentified? NA

SocialPulse: System Architecture and
Implementation

SocialPulse is designed as a modular, end-to-end pipeline.
The system architecture is divided into four sequential
modules: Data Ingestion, Bot Filtration, Analytical Engine,
and the Interactive Visualization Interface. We provide an
overview of the pipeline in Figure 1, and the detailed links
in Table 2.

(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-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 is necessary to
observe the network structure. Tailoring the data collection
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:
• 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.

Broader Impact
Computational social science research increasingly relies
on large-scale social media data, yet the analytical work-
flows required to interpret this data remain fragmented
across disparate tools and scripts. SocialPulse aims to sup-
port researchers by providing an integrated, interactive en-
vironment that connects data collection, modeling, and ex-
ploratory analysis within a single workflow to improve ex-
ploration and hypothesis generation.



Table 1: 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

Table 2: 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 behavior to estimate bot likelihood
in social media accounts.

https://github.com/quarbby/BotBuster-
Universe

(iii) Run Analysis
BERTopic (Grooten-
dorst 2022)

A transformer-based framework that utilizes Sentence-
BERT embeddings and clustering (HDBSCAN) to dis-
cover latent themes in unstructured Reddit text.

https://maartengr.github.io/BERTopic/
index.html

LLM Tooling LLMs are integrated to refine topic representations, gen-
erate 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 back-

end routing and data exchange of the interactive So-
cialPulse dashboard.

https://flask.palletsprojects.com/en/stable/

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 exploratory social me-
dia analysis. By offering an open-source pipeline with
clearly defined analytical 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 computational social science, rather than replac-
ing or automating interpretation.

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.


