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Abstract
As people increasingly use social media as a primary news source, it
becomes critical to understand how online platforms affect peoples’
experience of the news. Through themedia effects of agenda-setting
and framing, different news sources can vary in their influence on
public opinion regarding which issues people consider important
and how particular aspects of these issues should be interpreted.
However, little is known about how issues and frames shift and
segregate across partisan lines as traditional news on social media
gets filtered by the selective exposure effects of social media. In this
study, we investigate the issues and frames invoked in news article
shares across Reddit over 16 years and measure their traditional me-
dia and social media partisanship. We measure the change between
production (news articles posted on Reddit) and consumption (news
articles posted on Reddit, weighted by their score). We find that
issues are shared in a co-partisan manner across traditional media
and social media lines. Issues are also more polarized in social media
than traditional media and more polarized in consumption than pro-
duction. We find that frames across several issues are also subject
to co-partisan sharing behavior. In contrast to the significant polar-
ization of news outlets on Reddit in 2016, issues and frames do not
polarize more over time. Finally, looking at case studies of frames
within specific issues, we disaggregate the shift from production to
consumption by distinguishing between issues where the frames
polarize and issues that simply receive less exposure on one side of
the political spectrum. Our results give insight into broader phe-
nomena like political polarization by highlighting the dimensions
of precisely what polarizes and how polarization occurs. Overall,
our study showcases the importance of understanding how social
media distorts the perception of the news via its agenda-setting
and framing functions.

CCS Concepts
• Applied computing→ Law, social and behavioral sciences.

Keywords
agenda-setting, framing, news on social media, political polarization

ACM Reference Format:
Rachel M. Kim and Ashton Anderson. 2025. The Agenda-Setting Function
of Social Media. In Proceedings of the ACMWeb Conference 2025 (WWW ’25),
April 28-May 2, 2025, Sydney, NSW, Australia. ACM, New York, NY, USA,
13 pages. https://doi.org/10.1145/3696410.3714750

This work is licensed under a Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 International License.
WWW ’25, April 28-May 2, 2025, Sydney, NSW, Australia
© 2025 Copyright held by the owner/author(s).
ACM ISBN 979-8-4007-1274-6/25/04
https://doi.org/10.1145/3696410.3714750

1 Introduction
In 1972, McCombs and Shaw published their seminal article “The
Agenda-Setting Function of Mass Media”, in which they demon-
strated that mass media, through its selective news coverage, shapes
the national political agenda [27]. They observed that “the informa-
tion in the mass media becomes the only contact many have with
politics.”

In our day, a similar sentiment could be expressed for social me-
dia, which has been a rapidly growing part of people’s information
ecosystems. Indeed, in 2024, approximately 72% of Americans used
social media at least to some extent as a news source [46]. While
social media platforms can encourage exposure to a wider diversity
of news sources [15, 31], there is also widespread concern surround-
ing the potential for social media to cause and exacerbate societal
issues like political polarization [10, 16] and echo chambers [3, 14].
Consequently, there is an ever-increasing body of work studying
how self-selection and algorithmic curation on online platforms
impacts the content that people are exposed to [2, 17, 35, 42].

Media sources employ both agenda-setting, placing emphasis
on certain issues over others through increased coverage or other
means, [27, 45], and framing, “selecting some aspects of a perceived
reality and making them more salient in a communicating text, in
such a way as to promote a particular problem definition, causal
interpretation, moral evaluation, and/or treatment recommenda-
tion” [11]. For example, the issue of immigration can be discussed
using an economic frame (by discussing immigration’s effect on the
number of jobs) or a cultural identity frame (by discussing how im-
migration changes a country’s cultural make-up). Agenda-setting
and framing influence public opinion by prescribing what issues
people should think about and how they should think about them,
respectively [26, 43]. Shifts in public opinion can have downstream
impacts on policy.

However, comprehensive analyses of agenda-setting and framing
in the context of social media news remain scarce. Previous studies
on agenda-setting and framing have been limited in scope to a
single issue [10, 13, 29], subset of issues [29, 43], or a single news
source [24]. Meanwhile, past research about potential exposure,
actual exposure, and user engagement with news articles on social
media platforms has primarily analyzed news articles at the domain-
level [2, 17] or the news story-level using article URLs [17]. Thus,
we ask: How does the online social media environment influence
user perception of news via agenda-setting and framing effects?

In our work, we aim to answer this question by studying the
different issues (corresponding to agenda-setting) and frames (corre-
sponding to framing) present in news articles shared on Reddit. We
choose Reddit since it is a major social media platform, ranking as
the 6th most visited website globally [28]. We study production—the
news articles that are shared on Reddit—as well as consumption—a
score-weighted measure of user engagement with these articles
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(the difference between the number of upvotes and downvotes). A
higher score means that more users have signalled support for the
article, and the article appears higher on a Reddit user’s feed [28].
We analyze the partisan nature of agenda-setting and framing by
looking at traditional media partisanship (the partisan bias of the
news outlet an article was published in) as measured by Allsides
ratings1 and social media partisanship (the partisan bias of the com-
munity that the news article was posted in) as measured through
community embeddings [50]. We address the following research
questions:

• RQ1. How do issues shift from production to consumption
along traditional and social partisanship lines?

• RQ2. How do frames across issues shift from production to
consumption on traditional and social partisanship lines?

• RQ3. How have issue polarization and frame polarization
evolved over time?

• RQ4. How do frames within specific issues change from
production to consumption on traditional and social parti-
sanship lines?

The Present Work.We analyze 3.82M hard news articles (news
discussing issues like economics, international affairs, and politics
as opposed to arts, entertainment, and sports) shared over a 16-year
time period as a submission—that is, a top-level post—on Reddit. For
each article, we extract the main issue discussed and the primary
frame invoked.

With regards to agenda-setting, we find that issues are shared in a
co-partisan manner across traditional and social media lines. When
comparing production to consumption, we find that first, issues
are more polarized along social media lines than traditional media
lines, and second, issues polarize from production to consumption.

With regards to framing patterns across several issues, we find
that frames are also subject to co-partisan sharing behaviour. Con-
sidering the shift from production to consumption, we find that
frame polarization does not change much.

Over time, the level of polarization in issues along traditional
and social media lines and in production and consumption does not
change. For frames across issues, the level of polarization changes
even less than issues. These observations are in stark contrast
to the level of social media polarization of news sources, which
experienced a large polarization event in 2016. Put together, these
results indicate that while the news sources that left- and right-
wing communities consume polarizes, the actual issues discussed
and the frames invoked in the text of the news articles stays more
similar across partisan lines.

Finally, we disaggregate the overall shift in issues from produc-
tion to consumption by looking at frames within specific issues.
We distinguish between issues where the frames polarize from
production to consumption from issues that simply receive less
engagement on one side of the political spectrum.

Overall, our results give insight into how user selection be-
haviours on social media platforms can affect news articles’ shift
from production to consumption. Our study adds a media effects
dimension to the growing body of work on selective exposure, po-
litical polarization, and echo chambers. More broadly, our work

1https://www.allsides.com/media-bias

illustrates the importance of studying the textual content of news
on social media, and how these analyses can complement existing
knowledge on the news shared and read on social media.

2 Related Work
Ourwork builds on a growing body of research studying discussions
about political issues and news sharing on social media. This section
highlights previous research on agenda-setting, framing, and news
sharing on social media.

Agenda-Setting. Past work has looked at agenda-setting in issues
like the Persian Gulf Crisis [21], coverage of disasters [23], and
coverage of the US in Russianmedia [13]. The advent of social media
has ushered work studying how social media affects agenda-setting.
Russell Neuman et al. [43] compared the agenda-setting functions
of social media content and traditional media content and found
that social media places greater emphasis on social issues and less
on economic policy. Similar to our work, Feezell studied the effect
of social media in mainstream media dissemination [12]. Using
an experimental design, they found that news exposure through
Facebook increased people’s perceived importance of certain policy
issues [12].

Related to our work looking at the partisan leanings of differ-
ent issues, issue ownership theory states that different political
parties are perceived to be better at handling different issues [37].
Puglisi [39] found that the New York Times, which leans left-wing,
gives more coverage to issues that Democrats “own” during pres-
idential campaign periods. Larcinese et al. [25] also find partisan
differences in coverage of economic issues. Across different news
outlets, topics like healthcare tend to receive more left-wing cover-
age, while topics like troops and veterans receive more right-wing
coverage [34]. Agenda-setting is also closely related to selection
and coverage bias: which issues are covered by the news and how
much space is given to each issue [44]. Previous research has found
that coverage bias in news articles shared on Twitter depends more
on geography than political leaning [44].

Framing. Computational approaches to frame detection have been
used to study many different forms of media, including congres-
sional speeches [6], news articles [13], and tweets [10, 29, 30, 36].
Much of past work has analyzed the use of framing within a specific
political issue such as gun control and shootings [1, 10], immigra-
tion [6, 29], policing [52], and the Russia-Ukraine war [36]. These
studies have found that framing differs along partisan lines [10, 29]
and that the use of frames has polarized over time [6]. Demszky et
al. [10] find that in gun control discussions, how topics are discussed
(that is, framing) polarizes more than what topics are discussed.
Many of these studies on framing [13, 19, 22, 24, 29] use the Policy
Frames Codebook [4], which contains 15 issue-general frames that
can be applied to any policy issue.

Some work has also grouped frames in various issues together
to explore framing more broadly as a communicative device. Kwak
et al. [24] perform a systemic analysis of frames in the New York
Times over 17 years. Mendelsohn et al. [30] analyze how frames in
immigration, gun control, and LGBTQ rights-related tweets vary
depending on the role of the author (for example, whether they
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are a journalist) and the type of tweet (for example, original tweets
versus retweets).

News Sharing on Social Media. People prefer news sources that
align with their pre-existing views [20], and social media platforms
can exacerbate these partisan differences in news consumption [9].
Accordingly, there has been a growing body of literature on the
effects of news sharing and consumption on online platforms. On
Reddit, one study found that news articles are shared in co-partisan
contexts, but right-leaning news is shared disproportionately more
in right-wing communities [32]. On Facebook, ideological segre-
gation increases when considering news articles’ potential expo-
sure, actual exposure, and engagement [17]. This segregation was
observed at the news source and news story levels. Moreover, like-
minded sources on Facebook constitute most of what users are
exposed to [35]. Despite this evidence that social media encourages
out-sized exposure to co-partisan content, other work [2, 42] has
found that exposure to partisan news is driven more by user choice
rather than algorithmic curation. Additionally, different social me-
dia platforms vary in their influence on the spread of informa-
tion. For example, news consumption is less segregated on Reddit
than Facebook [8], and Reddit users’ curation and amplification
behaviours can reduce exposure to highly biased content [51].

3 Data and Methodology
We begin with a dataset of all Reddit submissions from June 2005
until June 2021. To identify news sharing from these submissions,
we retrieve a list of news sources from Allsides, an organization that
promotes balanced news consumption by estimating the perceived
political bias of news outlets2. Similar to prior work, we match the
Allsides news sources’ web domains to Reddit submissions that link
directly to external websites [32].

We filter the data in several steps. First, we discard submissions
with fewer than two comments or a vote score below two to focus
on higher-quality content. Second, to leverage Reddit community
embeddings (see Section 3.1), we filter out news article shares that
do not occur in the largest 10,006 subreddits. Third, we remove
articles with an empty title or body. Fourth, we look at the top 25
most commonly occurring titles. We find many titles, such as “Are
you a robot?,” that appear to be paywalled. For these titles, we check
the body to see whether the article is indeed paywalled; if it is, we
remove the article from the dataset. We include general statistics
about our dataset in Appendix A.

Hard News Filtering. For this study, we follow previous work
by restricting our attention to “hard news” (such as economics,
international affairs, and politics) rather than “soft news” (such as
arts, entertainment, and sports). Although the distinction between
hard and soft news is debated [41], we adopt the definitions used
by Bakshy et al. [2]; for instance, we consider sports to be soft news
since Bakshy et al. [2] filter for the regular expression “sports”.
Following their methodology, we identify sets of hard and soft news
articles using URL regular expressions and train a linear Support
Vector Machine (SVM) on the title and body of these articles. The
10-fold accuracy, precision, and recall are 93.5%, 95.3% , and 91.6%,
respectively. Filtering out soft news articles by applying the SVM

2https://www.allsides.com/about

on the entire dataset, we obtain our final dataset of 4.57M news
articles. More details on the hard news filtering can be found in
Appendix B.1.

3.1 Traditional and Social Media Partisanship

Traditional Media Partisanship. Each news source on Allsides
(and our dataset) is rated with one of five political leanings: −2, −1,
0, 1, 2, corresponding to left-wing, center-left, center, center-right,
and right-wing, respectively. Following previous work, we use these
ratings as a measure of traditional media partisan skew [32, 40, 47].

Social Media Partisanship. To gain a behavioural understanding
of where the news article shares occur on Reddit, we use the social
partisanship scores of every subreddit from previous work (more
details can be found in Appendix B.2) [50].

3.2 Issue Identification
To study agenda-setting on Reddit, we follow previous compu-
tational work [10, 13] and use topic modelling to identify issues.
Specifically, we apply a method similar to BERTopic [18], and that of
Movva et al. [33]: using INSTRUCTOR-LARGE [48] semantic text em-
beddings, performing dimensionality reduction on the embeddings,
then clustering them. For the clustering algorithm, we perform soft
HDBSCAN clustering, which assigns to each document a vector of
probabilities, where each component represents the probability that
the document belongs to a cluster. We tune the hyperparameters
through manual inspection of the articles in the clusters so that
each cluster contains articles about one issue rather than multiple
clusters on the same issue (which would result in smaller but more
clusters) or one cluster containing multiple issues (which would
result in larger but fewer clusters). We perform the clustering on
25% of the dataset and use these clusters to assign the remaining
75% of articles to a cluster. We used this method because HDBSCAN
did not scale to the entirety of our dataset, and alternative cluster-
ing methods that did (such as 𝑘-means) produced less interpretable
clusters. HDBSCAN is a conservative clustering algorithm that does
not necessarily assign all points to a cluster. In our topic model, 16%
of documents are classified as outliers. Our topic model contains 35
topics; we remove one of topics, Sports, from our analyses because
we are only interested in hard news articles.

We manually validate the quality of our topic model by first ex-
amining a random sample of 25 documents per cluster and counting
the number of documents that belong to each cluster. On average,
87.7% of the documents belong to their corresponding clusters. Ad-
ditionally, we take a sample of 25 documents from the entire dataset
that are not classified as outliers. We manually assigned each of
these documents to the cluster that we felt the article should belong
to and compared them with the assignments our topic model pro-
duced. The topic model’s top-1 accuracy was 64.0%. More details
on the issue identification and manual validation can be found in
Appendix B.3. Table 1 in Appendix C.1 also contains an example of
an article headline for each topic.

3.3 Frame Detection
Following previous computational research on framing [13, 19,
22, 24, 29], we use the 15 frames outlined in the Policy Frames



WWW ’25, April 28-May 2, 2025, Sydney, NSW, Australia Rachel M. Kim and Ashton Anderson

1.00 0.75 0.50 0.25 0.00
 left-wing     right-wing 

Allsides Rating

0.5

0.0

0.5

1.0

1.5

So
cia

l P
ar

tis
an

sh
ip

 le
ft-

wi
ng

   
  r

ig
ht

-w
in

g 

Issue Production

1.00 0.75 0.50 0.25 0.00
 left-wing     right-wing 

Allsides Rating

0.5

0.0

0.5

1.0

1.5

Issue Production to 
Consumption

NSA, Surveillance, Wikileaks
Drug Policy
Healthcare
Economic Growth and Policy
Government Spending and Taxes
Cryptocurrency, Finance, Investing
Abortion
Climate Change
Economic Inequality Issues

US Politicians and Elections
Trump Administration Controversies
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Immigration, Migrants, and 
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Figure 1: Distribution of issues by traditional and social media. The left plot shows where the issues are produced across this
distribution, and the right plot shows how the issues have shifted from production to consumption. The size of the dots is
proportional to the number of news articles belonging to the issue. The black dashed line represents the mean Allsides rating
and social partisanship score for production; the grey dashed line represents these values for consumption. The legend is
ordered by the appearance of issues from left to right along Allsides Rating in the left plot.

Handbook [4] to label each news article. We label each article
with its primary frame. We use a subset of Media Frames Corpus
(MFC) [5] containing 5,347 articles to train, validate, and test a
classification model. We used a subset of the MFC rather than
the entire set because some articles are no longer accessible in
Nexis Uni, the database from which the MFC pulls article bodies;
for example, the Washington Post is no longer available. We also
restrict the MFC to articles that are labelled with a primary frame
that is agreed upon by both annotators. Using this subset of the
MFC, we finetune a roberta-largemodel, and achieve an accuracy
of 72.3% and a macro-F1 of 64.2% on a test set of 535 articles. To
our knowledge, the highest accuracy achieved in primary frame
classification using the MFC was 71.3% by Kwak et al. [24], trained
on 11K articles from the MFC; our accuracy surpasses this number.
We discard articles labelled with Other frames, and consider the
remaining 14 frames. Table 2 in Appendix C.1 contains an example
of an article headline for each frame. After removing outlier articles
from our topic model, articles belonging to the Sports topic, and
articles labelled with Other frames, we are left with a final dataset
of 3.82M news articles for our analyses. See the repository3 for code
for filtering, issue identification, and frame detection.

3https://github.com/CSSLab/reddit-agenda-setting

4 Results
We outline our results from analyzing agenda-setting, framing
across issues, and case studies of issues and frames on social media,
presenting three key takeaways. First, issues are more polarized in
social media than traditional media. This finding implies that the act
of sharing news on social media contributes to issue polarization.
Second, issues are more polarized in consumption than production.
This finding implies that along with the act of sharing news, the
selective exposure effects of Reddit further contribute to issue po-
larization. Third, in contrast to the significant polarization of news
outlets on Reddit in 2016, issues do not polarize more over time.
This finding implies that while left- and right-wing communities
have become increasingly segregated in the news article sources
that are produced and consumed, the news articles are not becom-
ing as segregated in the issues that they discuss. We delve into each
of our findings in the subsequent subsections.

4.1 Agenda-Setting
We first analyze the issues present in news articles shared on Reddit.
Then, we explore how the consumption of issues differs from their
production in traditional media and social partisanship leaning,
volume, and time.

Agenda Production. We begin by examining the issues discussed
in news articles posted on Reddit, which we refer to as produc-
tion. Each news article shared in our dataset is labelled with the
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Allsides rating of the news outlet publishing the article, the social
partisanship score of the subreddit it was posted in, and the issue it
discusses. For each issue, we compute two averages over the articles
within it: the Allsides rating (capturing traditional media partisan-
ship) and the social partisanship score of the subreddit (capturing
social media partisanship). In Figure 1, the plot to the left shows
a positive correlation between the average Allsides rating of each
issue and the social partisanship score. Issues that are left-wing on
both Allsides rating and social partisanship score tend to center
around US politics, the economy, and healthcare. Issues that are
right-wing on both Allsides rating and social partisanship tend to
center around immigration, extremism, and terrorism. Our findings
on the political leanings of issues roughly correlate with previous
studies on the political leanings of issues in news articles containing
at least one quote from a presidential speech [34].

Agenda Consumption: Volume. Not all the news articles shared
on Reddit are seen by many users. We approximate exposure to
news articles by using the score of the news article, which is the
difference between the number of upvotes and the number of down-
votes a post receives. While this is a proxy for actual exposure, we
use the score since the score is used as a component in ranking
the submissions on a user’s Reddit feed [7, 28]: submissions with
a higher score appear higher on a user’s feed. Furthermore, other
studies [51] using Reddit data have used imperfect proxies to mea-
sure exposure to content since submission view counts are not
publicly available. We weigh each post by its score and call this the
consumption of a news article.

We begin our analyses on consumption by comparing issues that
are disproportionately consumed more than they are produced and
the ones that are disproportionately produced more than they are
consumed. We measure disproportionate consumption and produc-
tion for each issue by taking the fraction of total consumption that
belongs to the issue, and dividing it by the fraction of total produc-
tion that belongs to the issue. Thus, a ratio greater than 1 means
that an issue makes up a larger part of total consumption than
production, meaning that it is consumed more than it is produced.
In Figure 2, we find that overall, issues that pertain primarily to US
politics are disproportionately consumed, while global issues are
disproportionately produced. This result indicates that the Reddit
ecosystem brings US news to the forefront while suppressing world
news. Reddit users are thus likely to see a disproportionate amount
of US news relative to what exists on the platform.

Agenda Consumption: Traditional and Social Media Parti-
sanship. How do issues move from production to consumption?
This shift enables us to understand how behaviour on Reddit skews
issues in news articles, both along traditional partisan lines and so-
cial media partisan lines. For each issue, we measure the traditional
and social media partisanship of the consumption of each issue by
taking the weighted average Allsides rating and social partisanship
score, weighted by the score (the difference between the number
of upvotes and downvotes) of each article share. From the plot to
the right in Figure 1, we find that most issues shift leftward on
both Allsides rating and social partisanship or rightward on social
partisanship. Issues in the former group include US Politicians and
Elections, Trump Administration Controversies, and Healthcare,
which are all centred around US politics. Issues in the latter group

0.0 0.5 1.0 1.5 2.0
Prop. of Consumption 
/ Prop. of Production

UK Politics
Middle East: Iraq, Syria, Turkey

Migrants in Europe
Global Human Rights Violations

Afghanistan & Pakistan
Economic Growth & Policy
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NSA, Surveillance, Wikileaks

Extremism & Terrorism
Economic Inequality Issues

Middle East: Iran, Israel, Palestine
Central & South America

Sensational & Social Issues
LGBTQ Rights & Religion

Crypto., Finance, Investing
North Korea
Healthcare

Abortion
Gun Control & Shootings

Space
Climate Change

Russia & Ukraine
China & Hong Kong

Foreign Affairs & Trade Policy
Crime & Law Enforcement

Government Spending & Taxes
Tech Companies

Immigration in the US
Drug Policy

US Politicians & Elections
Trump Admin. Controversies

US Supreme Court
COVID-19

Trump Collusion & Impeachment

Figure 2: Ratio between the consumption and the production
for each issue. The consumption and production of each issue
are measured as a proportion of the total consumption and
production, respectively.

include China and Hong Kong, Middle East: Iraq, Syria, Turkey, and
North Korea, which are all centred around global issues.

Following previous work [32], we measure the polarization of
a given set of issues by taking the interquartile range (IQR) of the
issues’ Allsides ratings (for traditional media polarization) or so-
cial partisanship scores (for social media polarization). To compare
polarization in Allsides ratings to polarization in social partisan-
ship scores, we convert the Allsides ratings into z-scores taken
across the entire dataset. In news article production, we find that
the IQR of the issues’ Allsides ratings is 0.162, and the IQR of the
social partisanship scores is 0.380. When considering consump-
tion, these values become 0.227 and 0.533, respectively. This result
has two key implications: first, issues are more polarized along
social partisanship lines than in traditional media, and second, is-
sues in news articles on Reddit are more polarized in consumption
than production. These results are consistent with previous work
on domain-level and news story-level shifts from production to
consumption on social media [17].

Agenda Consumption: Temporal Shifts. Previously, we found
that issue polarization increases from traditional to social media
and from production to consumption. How does issue polariza-
tion change over time in news article production and consumption
across traditional and social media?We find that issues are almost al-
ways more polarized along social partisanship lines than traditional
media and in consumption than production (Figure 3). The level
of polarization across the four measures remains relatively static
over time. In contrast, news source production and consumption
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Figure 3: Issue and news outlet polarization from 2008 to
mid-2021, by three-month periods.

experience a large polarization event in 2016 along social partisan-
ship lines, a phenomenon also observed by Mok et al. [32]. These
observations indicate that even though left- and right-wing com-
munities have become increasingly segregated in the news article
sources that are produced and consumed, the news articles are not
becoming as segregated in the issues that they discuss.

4.2 Framing Across Issues
In the previous section, we explored the production and consump-
tion of the various issues present in news articles on Reddit. Now,
we turn to framing, which occurs when specific aspects of an issue
are highlighted to promote particular interpretations of the issue
at hand [11]. In other words, while Section 4.1 is about what is be-
ing discussed, framing is more about how the issues in Section 4.1
are discussed. Issue frames experience regularities across different
policy debates [4], which enables us to examine the same frame
across all the different issues explored in the previous section. Sim-
ilar to the issues, we begin by examining the production of frames.
Then, we explore how the consumption of frames differs from their
production in traditional media and social partisanship leaning,
volume, and temporally.

Frame Production. How are frames divided across different parti-
sanship contexts? Figure 4 highlights the frames that are produced
on Reddit along Allsides ratings and average social partisanship
scores. Security and defense frames, Capacity and resources frames,
and Law and order, crime and justice frames are more frequently
used by right-wing traditional media and shared in right-wing
social media communities, whereas Quality of life frames and Eco-
nomic frames are more frequently used by left-wing traditional and
social media contexts. Our analysis shows partisanship trends exist
in the production of frames across a wide variety of issues, adding
to the body of literature surrounding the relationship between
partisanship leaning and framing in specific policy debates.

Frame Consumption: Volume. Which frames are disproportion-
ately consumed and which are disproportionately produced? We
find that the three most disproportionately consumed frames are
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Figure 4: Distribution of frame production by traditional
and social media. The black dashed line represents the mean
Allsides rating and social partisanship score for production.
The legend is ordered by the appearance of frames from left
to right along Allsides Rating.

Public opinion frames, Political frames, and Constitutionality and
jurisprudence frames. The three most disproportionately produced
frames are Capacity and resources frames, External regulation and
reputation frames, and Cultural identity frames. Overall, frames
like Public opinion frames and Political frames, which are more
relevant to societal attitudes, seem to receive a disproportionate
amount of exposure. In contrast, frames like Capacity and resources
frames and External regulation and reputation frames, which are
more focused on the structural factors of a nation than the general
public, receive less exposure on Reddit.

Frame Consumption: Traditional and Social Media Partisan-
ship. How do frames move from production to consumption? To
capture the movement from production to consumption at an ag-
gregate level, we again measure the IQR of the frames in traditional
and social media and in production and consumption. We find that
the IQR of the issues’ Allsides ratings is 0.090, and the IQR of the
social partisanship scores is 0.305. When considering consump-
tion, these values become 0.118 and 0.280, respectively. Like issues,
frames are more polarized along social partisanship lines than in
traditional media. Unlike issues, frames in news articles on Reddit
do not change much in terms of polarization from production to
consumption along both traditional and social media lines. These
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Figure 5: Frame and news outlet polarization from 2008 to
mid-2021, by three-month periods.

results indicate that while frames invoked by left-wing sources
become more left-wing and frames invoked by right-wing sources
become more right-wing, the frames are shared on aggregate in a
more cross-cutting manner across Reddit communities.

Frame Consumption: Temporal Shifts. How does frame polar-
ization change over time in news article production and consump-
tion across traditional and social media? Similar to issue polariza-
tion, for a given three-month time period in Figure 5, we measure
the polarization of a given set of news sources by taking the IQR of
the news sources’ mean social partisanship scores during that time
period. We find that, like issues, frames are almost always more
polarized along social partisanship lines than traditional media and
in consumption than production. The level of polarization increases
less than the topics (Figure 3). These observations indicate that even
though left- and right-wing communities have become increasingly
segregated in the news article sources that are produced and con-
sumed, the news articles are not becoming as segregated in the
frames that they invoke.

4.3 Case Studies Involving Issues and Frames
Previously, we looked at the production and consumption of issues
and frames on in aggregate. While these analyses allowed us to see
the broad picture of where issues and frames are on traditional and
social media partisanship lines and how they shift from production
to consumption, it does not allow us to see the details regarding
frames within issues. In this section, we choose two issues, Immi-
gration, Migrants, and Refugees in Europe and LGBTQ Rights and
Religion, as case studies and conduct a fine-grained analysis by
looking at frames within each of these issues.

Immigration, Migrants, and Refugees in Europe. In Section 4.1,
we saw that Immigration, Migrants, and Refugees in Europe as a
whole shifts right along both traditional and social media lines.
How do the individual frames within this issue shift? We inspect
the frames within the issue that have been shared over 100 times,
and we find polarization of the frames along traditional media lines
(Figure 6). Security and defense frames, Quality of life frames, and

Cultural identity frames move left. Qualitatively examining the top
consumed articles for these topics, these articles discuss shootings
and other violent events and their connection with immigrants
(Security and defense frames), immigrants adjusting to European
society (Quality of life frames), and demographics of immigrants,
including age, gender, and race (Cultural identity frames).

In contrast, Economic frames, Policy prescription and evaluation
frames, and External regulation and reputation frames move right
along both traditional and social media lines. Examining the top
consumed articles that invoke these frames, they concern immigra-
tion’s effect on jobs and government spending (Economic frames),
discussions on integration v.s. repatriation of migrants (Policy pre-
scription and evaluation), and comparisons between immigration
policies in Europe and the US, especially with regards to border
security (External regulation and reputation). These insights tell
us that while news on Immigration, Migrants, and Refugees in
Europe as a whole is consumed more in right-wing contexts, arti-
cles from left-wing outlets that frame immigration to highlight the
immigrants’ quality of life and culture appeal more to Redditors.

LGBTQ Rights and Religion. LGBTQ Rights and Religion as a
whole shifts slightly along traditional media lines and right along
social media lines. Inspecting the frames within this issue that have
appeared in 100 or more news articles (Figure 6), we see that all
frames surrounding LGBTQ Rights and Religion move rightward
along social partisanship lines. This observation indicates that on
Reddit, most aspects surrounding the issue of LGBTQ Rights and
Religion receive more attention from right-wing contexts.

These observations can also be compared to the previous case
study surrounding Immigration, Migrants, and Refugees in Europe,
where the frames polarized along traditional media lines. Overall,
these two case studies show that issues can shift from production
to consumption in many ways: for instance, both sides may differ
in the aspects of the issue they consume (in the case of Immigra-
tion, Migrants, and Refugees in Europe) or one side of the political
spectrum may consume all aspects of the issue more (in the case of
LGBTQ Rights and Religion).

5 Discussion
In this paper, we expand upon the growing body of work on social
media’s role in shaping public discourse by analyzing the agenda-
setting and framing effects of the Reddit ecosystem. Our analysis
shows that while both issues and frames are shared in a co-partisan
manner on social media, the polarization dynamics differ: issues
become more polarized from production to consumption, whereas
frames exhibit a more moderate shift.

A key contribution of our work lies in bridging a significant gap
in the literature. Prior studies have either compared production
and consumption of news at the domain-level, which ignores topics
and therefore agenda-setting and framing effects, or they examine
agenda-setting and framing of traditional media as opposed to
social media. Our work studies the agenda-setting and framing
functions of social media, complementing theories of these media
effects in mass media [11, 27] in a world where social media is
playing an ever-increasing role in people’s daily lives. Additionally,
our analysis of all 3.82M hard news articles shared over 16 years of
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Figure 6: Distribution of frame production and consumption by traditional and social media for Immigration, Migrants, and
Refugees in Europe (left) and LGBTQ Rights and Religion (right). The black dashed line represents the mean Allsides rating
and social partisanship score for production; the grey dashed line represents these values for consumption.

Reddit history provides an unprecedented comprehensive scale for
understanding these shifts across partisan lines.

In terms of agenda-setting, we find that issues are shared in a
co-partisan manner when comparing traditional and social media
partisanship. Furthermore, issues are more polarized in social me-
dia than in traditional media, with polarization increasing from
production to consumption. This result underscores the significant
role that social media platforms play in amplifying certain issues
over others, reinforcing existing partisan divides. However, frames
also exhibit similar co-partisan sharing behaviours, but their polar-
ization on social media decreases from production to consumption.

For both issues and frames, the described polarization patterns
change little over time. This finding forms a stark contrast with
news outlets, which experienced a significant polarization event
along social media partisanship lines in 2016. This result suggests
that although Reddit communities polarize in the sources that they
consume, the actual issues discussed and frames invoked in the
news articles consumed on Reddit remain similar between the left-
and right-wing. Finally, through case studies of frames within two
different issues, we demonstrate that an issue’s shift from produc-
tion to consumption could either result in its frames polarizing or
moving in the same direction along partisan lines. Our case studies
highlight the importance of understanding the fine-grained nature
of how issues shift from potential to actual exposure.

An alternative interpretation of consumption is as a measure
of success. That is, a shift towards the right means that an issue
or frame is more “successful” or “appreciated” in right-leaning
new outlets or subreddits. While we explain our results mainly by
thinking of production and consumption as proxies for potential

and actual exposure, analyzing our findings through this new lens
can also provide interesting insights into news on social media.

This work opens future avenues for studying the textual content
of news articles and its relation to production and consumption
on social media platforms. For example, future work could explore
why news sources polarize in 2016, but issues and frames do not.
One possibility is that linguistic properties of news articles—for
example, stance or tone—differ between different news sources.
Another possibility is that other aspects of the news article, such
as the photos or videos it includes, vary between news sources.
Alternatively, users might simply have biases regarding different
news sources. For example, regardless of the content of a news
article, a user may choose not to post it on a specific subreddit or
upvote it solely based on the article’s source.

Limitations. Our study has several limitations. First, using a sub-
mission’s score as a measure proportional to its actual exposure
is an imperfect proxy. The actual algorithm also depends on how
much time has passed since the submission was posted [28] and
is closed-source [7]. Second, our analyses on framing focus exclu-
sively on the issue-general frames outlined in the Policy Frames
Handbook [4]. Many other types of issue-general frames, such as
diagnostic, prognostic, and motivational frames [30], have not been
explored in this study. Furthermore, incorporating issue-specific
frames would allow for richer analyses in our case studies.
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A Supplementary Information on Data
Figure 7 shows that the number of news articles shared increases
until around 2016, and then plateaus, with a decline around 2021.
Most of the articles in our dataset have a low score. Approximately
20% of articles have a score above 100. There are four articles with
a score greater than 200K. In our general filtering process, 65,438
paywalled articles were discarded. The paywalled articles were
discarded before the hard news filtering and discarding articles that
were labelled with Other frames; at this stage of the preprocessing,
the set of 5.85M news articles was reduced to 5.79M.

B Supplementary Methodology
B.1 Hard News Filtering
For this study, we follow previous work by restricting our attention
to “hard news” (such as economics, international affairs, and poli-
tics) rather than “soft news” (such as arts, entertainment, and sports).
While the definitions of hard and soft news are contentious [41],
we decide to follow the definitions used by Bakshy et al. [2]; for
instance, we consider sports to be soft news since Bakshy et al. [2]
filter for the regular expression “sports” in their paper. Following
the methodology from Bakshy et al. [2], we perform the following
steps. First, we count vectorize all the titles and the bodies of the
articles. Second, we identify hard and soft news articles using the
same URL regular expressions as Bakshy et al. [2]. We remove the
13.1K articles that match the hard news regex and the soft news
regex. There are 9.56 times as many hard news articles as soft news
articles. We randomly sample the hard news articles to have an
equal number of hard and soft news articles. Third, we train a linear
Support Vector Machine (SVM) using the balanced sample of news
articles. The 10-fold accuracy, precision, and recall are 93.5%, 95.3%,

and 91.6%, respectively. Fourth, we use this SVM to classify the
entire dataset. This process results in our final dataset of 4.57M
news articles.

B.2 Social Media Partisanship
To gain a behavioural understanding of where the news article
shares occur on Reddit, we use community embeddings, an es-
tablished technique used to study online social media through a
behavioural lens [49]. Community embeddings have three advan-
tages for our purposes: first, they are behavioral, being calculated
purely from the collective actions of millions of users, instead of re-
lying on text, annotators, or survey that may be used; second, they
are granular, allowing us to classify not just whether a subreddit is
left- or right-wing but how left- or right-wing it is; and third, they
allow us to determine the partisan leaning of every subreddit, not
just explicitly political ones.

The community embeddings are created using word2vec, taking
subreddits as “words” and commenters as “contexts.” Thus, two
subreddits are closer together in the community embeddings if
they share more users. The top 10,006 subreddits (which account
for 95.4% of the comments on Reddit) are embedded into a 150-
dimensional space. Hyperparameters are then tuned with commu-
nity analogies, such as sports teams to cities and universities to
cities.

The social partisanship scores are obtained from community
embeddings as follows. Waller and Anderson begin with a pair
of communities, r/democrats and r/Conservative, which differ in
political partisanship but are similar in other regards. The initial
partisanship dimension is created by taking the vector difference
between r/democrats and r/Conservative. Additional steps, such
as the augmentation of seed pairs using nine other similar pairs of
communities, are performed to make the partisanship dimension
more robust. Then, each subreddit’s 150-dimensional representation
in the community embeddings is projected onto the partisanship
vector. Finally, we take the z-scores across the projected subreddits
to get a social partisanship score for each subreddit, and use these
scores as a measure of social media partisan bias.

B.3 Issue Identification
To identify the issues in our dataset, we apply a method similar
to BERTopic [18], and that of Movva et al. [33]: using semantic
text embeddings, performing dimensionality reduction on the em-
beddings, then clustering them. In particular, first, we use the
INSTRUCTOR-LARGE [48] model to embed the headline and the first
three sentences of each news article in a 768-dimensional space.
We opt to use the first three sentences rather than the entire text
of the news articles because of their “inverted pyramid” structure:
most of the important information related to a news article is con-
tained in its beginning [38]. Second, we reduce the dimensionality
of these embeddings by applying PCA to reduce the embeddings
to 274 dimensions (which explain 90% of the variance present in
the original embeddings) and then UMAP to 5 dimensions. Third,
we take a random sample of 25% of the dataset and cluster them
using the HDBSCAN algorithm. Using these clusters, we assign
the remaining 75% to a cluster. We used this method because HDB-
SCAN did not scale to the entirety of our dataset, and alternative
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clustering methods that did (such as 𝑘-means) produced less inter-
pretable clusters. We tune the hyperparameter min_cluster_size
to achieve our desired granularity. We opt for min_cluster_size
= 7000 because setting this number to 6500 produces two Climate
Change clusters while setting this number to 7500 produces a broad
cluster, including both articles that mention plant extinction and
repatriation in Australia. This process creates 35 clusters and clas-
sifies 25.7% of documents as outliers. We assigned an initial name
to each cluster by looking at a random sample of five articles per
cluster.

We wanted to check if we could reduce the number of outlier
documents while potentially expanding the To reduce the number
of outliers, we use the soft clustering version of HDBSCAN, which
assigns each document a vector of probabilities, where each com-
ponent represents the probability that the document belongs to a
cluster. We then experiment with various probability thresholds,
classifying documents as outliers if none of the probabilities exceed
the threshold. We manually examined five documents per cluster
with different thresholds and chose the lowest threshold where the
sample of documents in each cluster was coherent and thematically
related. After this process, 15.7% of documents were classified as
outliers. Our topic model contains 35 topics; we remove one of
topics, Sports, from our analyses because we are only interested

in hard news articles. Table 1 contains an example of an article
headline for each topic.

Manual Validation.We manually validate the quality of our topic
model in three ways. First, we examine a random sample of 25
documents per cluster (using a different seed from the seed used
to label the documents) and count the number of documents that
belong to each cluster. On average, 87.7% of the documents belong
to their corresponding clusters.

Second, we took a sample of 25 documents from the entire dataset
that are not classified as outliers. We manually assigned each of
these documents to the cluster that we felt the article should be-
long to and compared them with the assignments our topic model
produced. The topic model’s top-1 accuracy was 64.0%.

Third, since many of our results involve analyzing the rela-
tionship between news article production and consumption, we
look at the news article with the highest score for each topic and
check whether it belongs to that topic. We find that 80% of the
top-consumed articles belong to their corresponding cluster.

C Supplementary Results
C.1 Example Issues and Frames
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Table 1: Topic names and example headlines.

Topic Name Example Article Headline

Abortion Alabama governor signs near-total abortion ban into law
Space 30 Years After Explosion, Challenger Engineer Still Blames Himself

Central and South America Fidel Castro, Cuba’s leader of revolution, dies at 90
Trump Collusion and Impeachment Impeachment Results: How Democrats and Republicans Voted
Trump Administration Controversies Churchill’s grandson slams Trump for skipping cemetery visit because of weather

Drug Policy NYPD officers can no longer search a vehicle due to the smell of marijuana alone, new
memo says

Aviation Incidents Man filmed being dragged off United flight causes outrage in China
Climate Change Corbyn ballot challenge ruling & Boris Johnson in Paris talks

Crime and Law Enforcement Protests about police brutality are met with wave of police brutality across US
Gun Control and Shootings Court documents ask Parkland parents to prove mental anguish

Global Human Rights Violations, Violence, War Crimes Sudan scraps apostasy law and alcohol ban for non-Muslims
COVID-19 President Trump, first lady Melania test positive for coronavirus

Technology Companies F.C.C. Repeals Net Neutrality Rules
NSA, Surveillance, Wikileaks Julian Assange: Wikileaks co-founder arrested in London
LGBTQ Rights and Religion Supreme Court rules workers can’t be fired for being gay or transgender

China and Hong Kong The Hong Kong migrants fleeing to start new lives in the UK
Foreign Affairs and Trade Policy Trump signs order withdrawing U.S. from Trans-Pacific trade deal

Afghanistan and Pakistan Pakistani troops killed by Indian shelling in Kashmir, says military
Middle East: Iraq, Syria, Turkey Distressing footage emerges of children with ‘chemical burns’ in Syria
Middle East: Iran, Israel, Palestine Trump: We must all work together to make a deal with Iran

Russia and Ukraine Doctor in charge of treating Alexei Navalny in Russia after Novichok poisoning dies
suddenly

Cryptocurrency, Finance, Investing Chinese tech billionaire Jack Ma has not been seen in public for TWO MONTHS
North Korea Koreas to march under single ‘united’ flag in Olympic Games

Extremism and Terrorism Auschwitz museum: Important to remember Holocaust ‘did not start from gas chambers’
Immigration, Migrants, and Refugees in Europe Merkel rules out migrant policy reversal after attacks

UK Politics Jeremy Corbyn tables no-confidence motion after May defeat – as it happened
Economic Inequality Issues World’s witnessing a new Gilded Age as billionaires’ wealth swells to $6tn
Sensational and Social Issues Millennials earn 20% less than Boomers did at same stage of life
US Senate and Supreme Court Democrats prepare bill limiting U.S. Supreme Court justice terms to 18 years
Economic Growth and Policy Losses on short positions in U.S. firms top $70 billion - Ortex data
US Politicians and Elections Bernie Sanders drops out of the presidential race

Immigration in the US Trump orders wall to be built on Mexico border
Government Spending and Taxes 50 years of tax cuts for the rich failed to trickle down, economics study says

Healthcare Hospitals Sued to Keep Prices Secret. They Lost.
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Table 2: Primary frames and example headlines. The topic is also included to illustrate how frames are invoked across different
issues.

Primary Frame Topic Example Article Headline

Economic frames US Politicians and Elections NY Times: Trump paid $750 in US income taxes in
2016, 2017

Capacity and resources frames Healthcare ObamaCare signups surge in early days to set new
record

Morality frames COVID-19 Russia’s top doctor quits over ’gross violations’ of
ethics that rushed through Covid-19 ‘vaccine’

Fairness and equality frames Technology Companies Facebook Fired An Employee Who Collected Evidence
Of Right-Wing Pages Getting Preferential Treatment

Constitutionality and jurisprudence frames LGBTQ Rights and Religion Supreme Court rules workers can’t be fired for being
gay or transgender

Policy prescription and evaluation Technology Companies F.C.C. Repeals Net Neutrality Rules
Law and order, crime and justice frames Technology Companies Facebook failed to remove sexualised images of

children
Security and defense frames Trump Collusion and Impeachment Trump revealed highly classified information to

Russian foreign minister and ambassador
Health and safety frames COVID-19 Coronavirus declared global health emergency by

WHO
Quality of life frames China and Hong Kong The Hong Kong migrants fleeing to start new lives in

the UK
Cultural identity frames Immigration, Migrants, and Refugees in Europe Muslim Representative: It’s Up to White British to

Integrate More
Public Opinion frames Crime and Law Enforcement Protests about police brutality are met with wave of

police brutality across US
Political frames Healthcare US healthcare: Senate ‘skinny repeal’ bill fails

External regulation and reputation frames Climate Change 19 of 20 World Leaders Just Pledged to Fight Climate
Change. Trump Was the Lone Holdout.
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