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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, LLM-
powered summarization and multi-modal content analysis,
sentiment analysis, user activity characterization, and bot de-
tection — 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://github.com/birkelbachs/SocialPulse
Video Demo — https://youtu.be/zZRprjXwFwQO

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
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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.

(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:

“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)

Recent work has extended this framing to Al-assisted
contexts, with LLMs emerging as a promising mechanism
for supporting sensemaking of large, unstructured conversa-
tional datasets (Schroeder et al. 2026). Yet how users en-
gage with Al during sensemaking remains an open ques-
tion. Research suggests the relationship is reciprocal, with
users leveraging Al for high-level overviews while relying
on raw data to validate and contextualize Al outputs (Luo,
Gkouskos, and L. Russo 2026). This dynamic illustrates the
importance of tools that keep humans in the loop, supporting
transparent and exploratory workflows rather than automa-
tion alone.

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

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,
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 or multi-
modal analysis, analytical modeling, and interactive visual-
ization — which together enable researchers to move fluidly
between aggregate patterns and fine-grained content while
accounting for participation dynamics and data quality con-
cerns. Figure 1 provides an overview of the pipeline, Fig-
ure 2 illustrates the interactive dashboard interface, and Ta-
ble 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.



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 APT Used to collect publicly available posts, comments, and metadata from user- https://www.reddit.com/dev/api/

specified subreddits for analysis.

(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  https://platform.openai.com/docs/api-
provide higher-level summaries of complex threads. We use gpt—4.1-mini. reference/introduction

VADER Sentiment Analysis A lexicon-based sentiment analysis tool that computes the polarity of posts and  https://pypi.org/project/vaderSentiment/

(Hutto and Gilbert 2014) comments.

(iv) SocialPulse Dashboard

Flask A lightweight web framework used to manage the backend routing and data ex-  https://flask.palletsprojects.com/en/stable/

change of the interactive SocialPulse dashboard.
2018). * VADER Sentiment Analysis (Hutto and Gilbert 2014): A

(ii) Bot Filtration and Multi-Modal Analysis

Beyond core discourse analysis, SocialPulse provides two
optional preprocessing stages that allow users to tailor the
integrity and depth of their analysis to their specific needs.
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.

SocialPulse additionally offers an optional multi-modal
analysis mode, allowing LLMs to analyze images embed-
ded within Reddit posts alongside their text. This provides
a more comprehensive view of the community content, par-
ticularly in subreddits where images play a significant role
in discourse. Because this requires processing both text and
image content, multi-modal analysis incurs additional API
token costs relative to the other options. Users can select
from three configurations at the start of their analysis: stan-
dard analysis, bot filtration, or multi-modal analysis.

(iii) Analytical Engine

Once the data is processed, 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.

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

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-centered 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,
selecting between a fixed-size or time-based data collec-
tion, and optionally enabling bot filtration or multi-modal
image analysis.

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. A complete description of default parameter settings,



BotBuster configuration, and data collection specifications
is provided in the Appendix.

Case Study: Sensemaking in r/conspiracy

Online discussions of conspiracies present a challenging set-
ting for sensemaking, as they often involve a heterogeneous
mix of genuine belief, skepticism, and play (Samory and Mi-
tra 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 topics (e.g., aliens, intel-
ligence agencies, war, and consciousness) to discussions
about current events. Topic frequencies are relatively evenly
distributed, and most topics are well-separated with little
overlap, suggesting clear thematic boundaries. Figure 2b
shows posting activity is highest on Saturdays and lowest
on Mondays, with the highest volume occurring from 15:00-
16:00 UTC. Sentiment polarity across collected posts skews
slightly negative (421 negative posts, 140 neutral posts, 336
positive posts). Finally, user activity over the week is dom-
inated by long-tail participation where most users post less
than once a week. As shown in Figure 2¢, specifically ex-
amining Topic O reveals that topic-level sentiment polarity
is largely neutral (score = 0.47) within this topic. Look-
ing individually at each topic (unpictured), we see that
topics centered on current events exhibit a more negative
sentiment, while those associated with long-standing top-
ics within r/conspiracy such as consciousness, reli-
gion and cults, and historical theories (e.g. the Illuminati
or the moon landing) tend to be more neutral or positive.
Adjusting the data collection window to include posts from
earlier weeks further reveals differences in topic sentiment
over time: current event topics become more generalized
and overlapping, while long-standing topics remain rela-
tively semantically stable. Extending this analysis to a cross-
subreddit comparison with r/politics in Figure 2d re-
veals measurable overlap in both users and content, includ-
ing two shared users, two identical external links posted
in both subreddits, and multiple duplicated posts; all of
the duplicated posts discussed current events. Furthermore,
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 topics within r/conspiracy
remain relatively stable and are often more neutral or pos-
itive in tone. This pattern is consistent with the overall sen-
timent distribution across the collected posts, but becomes
more pronounced when analyzed at the topic level, where
certain topics deviate 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 addresses this gap by
providing researchers an integrated, interactive environment
that connects data collection, modeling, and analysis within
a single workflow to improve exploration and hypothesis
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-representation of highly
active voices and encourages more nuanced interpretations
of online discourse. This is particularly valuable for stud-
ies concerned with community norms and the dynamics of
attention and engagement.

Alongside these contributions, we recognize that any tool
capable of monitoring participation patterns and analyzing
community content at scale carries the potential for mis-
use. Although SocialPulse is designed for transparent and
research-oriented sensemaking, it could conceivably be ap-
plied in ways that raise ethical concerns, including profil-
ing online communities or surveillance of individual users.
We therefore emphasize that SocialPulse is not intended for
any use that could harm community members. Researchers
should adhere to the ethical guidelines of their institutions
and the terms of service of the platforms from which data is
collected. Furthermore, we note that the bot filtration com-
ponent, while useful for isolating human-driven discourse,
should be interpreted with care, as the misclassification of



Table 2: Comparison With Related Tools: v indicates yes,

indicates partial, and xindicates no.

Tool Open-Source Reddit Bots Topic Modeling Summarization Sentiment Link

Hootsuite X X X v v https://www.hootsuite.com/

SproutSocial ~ x v X X v v https://sproutsocial.com/

Meltwater X v v v v v https://www.meltwater.com/en

Sanjaya v X X X X v https://github.com/Sanjaya-OSSMM/Sanjaya

legitimate users as bots carries its own risk of exclusion and
misrepresentation.

In support of these principles, SocialPulse is intended
to improve transparency and reproducibility in social me-
dia analysis. While the LLM-powered summarization and
multi-modal analysis features are optional enhancements
that require an OpenAl API key, all core analytical func-
tionality, including topic modeling, sentiment analysis, and
bot filtration, remains fully accessible without any API keys.
By offering an open-source pipeline with clearly defined an-
alytical components, the system allows researchers to in-
spect, adjust, and replicate exploratory workflows across
datasets and communities. In doing so, SocialPulse supports
more replicable sensemaking practices in computational so-
cial science, rather than replacing or automating interpreta-
tion.

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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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 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.

(1) 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 FORCEI11 (2020))? NA

(g) If you are curating or releasing new datasets, did you

create a Datasheet for the Dataset (see Gebru et al.
(2021))? 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

Implementation Details and Default
Parameters
Comparison Table Criteria
Table 2 evaluates SocialPulse against existing tools across
six features. Below we clarify the criteria used for each:
* Open-Source: Whether the tool’s source code is publicly
available and modifiable.

¢ Reddit: Whether the tool natively supports Reddit as a
data source. A partial mark (/) indicates limited or indi-
rect support.

* Bots: Whether the tool includes built-in bot or spam de-
tection functionality.

* Topic Modeling: Whether the tool supports unsuper-
vised discovery of latent themes.

* Summarization: Whether the tool provides automated
summarization of content or threads.

* Sentiment: Whether the tool computes sentiment polar-
ity scores at the post or comment level.

Bot Filtration: BotBuster Configuration and
Accuracy

SocialPulse integrates BotBuster (Ng and Carley 2023) as
an optional bot-detection component. When enabled, Bot-
Buster is run on the retrieved Reddit posts, and accounts
with bot probability greater than or equal to a user-specified
threshold are flagged and can be excluded from downstream
analysis.

The current default bot probability threshold in SocialPulse
is 0.50. This threshold is configurable through the dashboard
settings interface.

BotBuster reports an F1 score of 60.04 on Reddit data and
60.92 on an external validation set, outperforming baseline
bot detection algorithms. However, the authors note that
bot detection performance is inherently dataset- and time-
dependent, as bot account features have been shown to shift
across years. We therefore recommend treating bot filtration
as an interpretive aid rather than ground-truth classification.

LLM Configuration and Prompts

SocialPulse uses gpt—-4.1-mini for three purposes: (i)
generating topic-level summaries from BERTopic keywords
and representative posts, (ii) generating subreddit-level sum-
maries from discovered topics and high-scoring posts, and
(iii) generating short image descriptions in multi-modal
mode.

Shared API Configuration. For text summarization calls,
SocialPulse uses a temperature of 0.7 and a maximum output
length of 400 tokens. For image-description calls, the imple-
mentation uses a maximum output length of 120 tokens. At
current OpenAl pricing, gpt-4.1-mini costs $0.40 per
IM input tokens and $1.60 per 1M output tokens. Multi-
modal runs incur additional costs proportional to the number
and resolution of images processed.

Topic Summarization. For each topic, SocialPulse pro-
vides the model with a derived topic name, the top keywords,
and up to three representative posts. The system prompt used
in the implementation is:

“You summarize Reddit topics for a research dash-
board. Be concise, neutral, and informative.”

The user prompt follows this template:
“Topic name: {topic_name}
Top keywords: {keyword_list}
Representative posts:
{posts_block}

Write a short paragraph (35 sentences) explaining
what this topic is about, what kinds of posts ap-
pear here, and what the general tone or sentiment is.



Avoid bullet points. Do not mention that this is from
BERTopic or a model.”

Subreddit-Level Summarization. For each analyzed
subreddit, SocialPulse provides a list of discovered topics
and a small set of high-scoring posts. The system prompt
used in the implementation is:

“You write high-level summaries of subreddits based
on topics and posts. Be neutral, concise, and readable
to non-experts.”

The user prompt follows this template:

“You are analyzing subreddit r/{subreddit}.

Here are the discovered topics:

{topics_block}

Here are some highly upvoted or representative posts:
{posts_block}

Task: Write a single cohesive summary (about 2—4
paragraphs) describing: - The main themes people
talk about - The typical tone (e.g., supportive, sarcas-
tic, anxious, etc.) - Any recurring conflicts, debates,
or questions - What someone new to r/{subreddit}
should expect to see

Do NOT list the topics as bullets. Write flowing prose.
Avoid mentioning that this came from topic modeling
or any model.”

Image Description. When image augmentation is en-
abled, SocialPulse uses the same model to describe images
associated with posts before topic modeling. The prompt
used in the implementation is:

“You are helping with Reddit topic analysis. Describe
this image in 2-3 sentences. Focus on the main ob-
Jects, people, visible text, and overall setting. Be con-
cise and neutral.”

Data Collection and Preprocessing

¢ Sorting: In count-based mode, posts are retrieved from
Reddit’s Hot, New, and Top listings and deduplicated
by post ID. In time-window mode, SocialPulse pages
through New and retains posts whose timestamps fall
within the specified interval.

* Default collection size: The default count-based collec-
tion size is 300 posts per subreddit. This is configurable
through the SocialPulse dashboard interface.

* Document construction: Each BERTopic document is
formed by concatenating a post’s title and self-text. The
analysis pipeline models posts rather than full comment
threads, although comment counts are retained as meta-
data.

* Preprocessing: SocialPulse applies standard English
stopwords together with a small custom stopword list
during vectorization. It does not perform a separate
general-purpose text-cleaning stage that strips all URLs,
punctuation, or removed/deleted content before topic
modeling.

Topic Model Configuration
BERTopic is run with the following default settings:
* Embedding model: a11-MinilM-L6-v2
* Minimum topic size: min_topic_size=2
* Vectorizer: CountVectorizer with English
stopwords plus a small custom stopword set, de-

fault min_df=5, default max_df=0.9, and default
ngram.range= (1, 2)

» Topic representation: BERTopic uses
KeyBERTInspired together with
MaximalMarginalRelevance and default

diversity=0.3
* Top words per topic: 10

These hyperparameters are configurable through the So-
cialPulse dashboard interface. Topic labels shown in the cur-
rent implementation come directly from BERTopic’s gener-
ated topic names.

Cross-Subreddit Matching
Cross-subreddit overlap is assessed along three dimensions:

* Shared users: Accounts appearing as authors in both or
all selected subreddits within the collected sample.

* Shared external links: URLs appearing across subreddit
collections after normalization that removes surrounding
whitespace and URL fragments.

* Topic similarity: Topics are compared across subreddits
using Jaccard overlap over their top keyword sets, and
best matches are retained.

* Duplicate content: SocialPulse identifies both exact du-
plicate clusters and near-duplicate clusters across subred-
dits. Exact duplicates are based on normalized post text
(title plus self-text), while near-duplicates are detected
using character n-gram overlap.



