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In this article we describe a method to estimate the determinants of
news sharing in social media. We model news sharing as a function
of three behavioral parameters that describe the (i) ideological (cog-
nitive) congruence between the users and the news published by
a media organization; the (ii) reputation of the media organization;
and the (iii) user’s attention to issues. The statistical model takes
observational social network data as input and extracts all three pa-
rameters of interest. Extensions of the proposed model evaluate the
users demand for content as well as the level of congruence between
users and their preferred media offerings. We exemplify the substan-
tive contributions of the method with data from #Bolsonaro in Brazil,
#Maldonado in Argentina, and the #TravelBan in the US.
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Why do readers share links to news articles in social media
feeds? How important are ideological considerations, the rep-
utation of a news organizations, and the attention of users to
an issue? In this article, we describe a statistical model that
takes as input a matrix of social media embeds and delivers
estimates of the importance of ideological (cognitive) congru-
ence, media reputation, and issue attention in news sharing.
The proposed model allows researchers to (i) understand news
consumption in different regions of a social network; (ii) de-
compose the demand for content revealed by users; and (iii)
estimate the optimal editorial line if news organizations were
solely interested in maximizing readership. All three contribu-
tions are theoretically informed and of substantive interest to
students of the relationship between news consumption and
social media.

Our research contributes to the growing field of news shar-
ing in social media (Thurman et al., 2019; García-Perdomo
et al., 2018; Arendt et al., 2016; Kümpel et al., 2015; Bright,
2016; Boczkowski et al., 2018), providing a valuable tool to
derive sharing behavior from aggregate level data. The litera-
ture on news sharing is broad, considering subjective, social,
rational, and emotional factors that explain sharing behavior.
As described by Kümpel (2019) and Boehmer and Tandoc Jr
(2015), individual’s sharing behavior can be explained by fac-
tors such as the trustworthiness of the source (Suh et al., 2010;
Wang et al., 2012), the content of the message (Macskassy
and Michelson, 2011), the attention to issues (Boyd et al.,
2010; Rudat et al., 2014), and the linkages between users and
their peer groups. Empirical testing of these models, however,
requires a statistical model to extract informative parameters
from observational data. Results of our study also inform
recent debates on gatekeeping behavior, modeling congruence
between the media organization and users as content is acti-
vated in different regions of a social media network (Shoemaker

and Reese, 2013; Bennett et al., 2008; Aruguete and Calvo,
2018).

The proposed strategy allows researchers to use observa-
tional social media data to extract theoretically informed
parameters of interest. We test the proposed model using
news embeds in Twitter and compare three different events
in the United States (#TravelBan), Brazil (#Bolsonaro),
and Argentina (#Maldonado). The data includes 2,031,518
retweets from 241,271 high activity accounts of the #Trav-
elBan; 2,943,993 retweets published by 162,107 high activity
accounts from the #Bolsonaro election in Brazil; and 5,325,240
million retweets from 196,066 high activity accounts from the
#Maldonado crisis in Argentina.

1. A model of News embedding in Social Media

In a recent article, Kümpel et al. (2015) conduct a meta-
analysis of 461 articles on news sharing published between
2004 and 2014. As shown by the authors, the number of articles
on news sharing published every year in major peer-reviewed
journals increased from 10 in 2004-2005 to over two hundred in
2013-2014. Indeed, with the rise of social media, news sharing
and news sharing behavior have become a central topic in
the communication’s literature, key to our understanding of
news consumption and editorial gatekeeping. In complex and
user centered digital environments, concepts such as novel
or newsworthy are increasingly unable to model the decisions
by editors or the consumption patterns of users (Shoemaker
and Reese, 2013). As Kumpel, Karnowski, and Keyling note,
“online news sites increasingly rely on [news sharing] referrals
from social media to improve their website traffic, article views,
and ultimately their economic success (Kümpel et.al. 2015:1).1

A recent survey of news editors by Hong Tien Vu called
attention to this issue, finding that “editors are willing to
adjust their editorial decisions based on web metrics.” (Vu,
2014) So far, however, we lack a statistical strategy to model
news sharing behavior in observational data. We also lack a
strategy to test whether the editor’s response to demands by
users produces content that is different from what we already
observe.

In this article, we introduce readers to a statistical strategy
to model news sharing behavior from observational data. In

1Journalists have been increasingly encroached by other actors that also produce and deliver news.
The new social media platform allows users to produce, circulate, fact-check, and share information.
The delivery of online content, therefore, is openly challenging journalistic monopoly over the news
gates (Waisbord, 2017).

1Corresponding author Ernesto Calvo. E-mail: ecalvo@umd.edu
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doing so, we contribute to the literatures on news sharing
and gatekeeping. First, we take as input observational data
and estimate three key behavioral parameters that explain
news embedding: ideological congruence, reputation, and issue
attention. We then explain how model parameters can be used
to evaluate the demand for news of a particular ideological
color.

Second, we present a model that estimates the optimal edi-
torial line of a news organization if the editor is solely interested
in maximizing readership. By finding the optimal editorial
line that maximizes readership, we are able to compare it to
the observed behavior of media organizations and assess the
level of congruence with users. Our results not only inform
on the existence of a social media news gap (Boczkowski and
Mitchelstein, 2013; Bright, 2016), but also describe the news
sharing behavior that explaisn this gap in different regions of
a social media network.

Our point of departure is the assumption that readership
matters. This is far from being universally accepted in politi-
cal communication, as editorial choices may also be explained
by professional considerations, media owners’ preferences, ed-
itorial expertise, and/or vendors’ demands. The micro and
macro factors that explain news content are well described
by the hierarchy of influences model (Shoemaker and Reese,
1996). Different from White’s approach (1950), Shoemaker
et al. (2001) describe the effect of work routines on gatekeeping
behavior (Shoemaker et.al, 2001: p. 235). The reader-seeking
orientation of editors, however, has not been formalized in the
existing literature.

The assumption that what readers think should be of im-
portance is also downplayed in journalism and in professional
training, with journalistic integrity and consumer demand of-
ten perceived as being in conflict with each other. In the past,
control over the flow of information was the indisputed pre-
rrogative of traditional news media organizations (Bagdikian,
1983; Galtung, 1971; Hardt, 1979). Prior to the rise of online
journalism, editorial decisions were centralized by journalists
and expected to be insensitive to audience effects (Gans, 2004).

However, the use of news dashboards and media monitoring
tools, ubiquitous in most news rooms, also shows that media
organizations are attentive to the consumption patterns of
readers, reinforcing the findings in Vu (2014). Therefore,
there has to be value in monitoring the users’ demand for
news as well as for the performance of journalists, journal
articles, and all types of media products, from photographs
to cartoons, as soon as they go live on websites. In the
current digital news environment, there are conflicting forces
battling. While editors and journalists hope to defend their
role as gatekeepers and to defend their autonomy to define
news-worthiness (Domingo, 2008; Singer et al., 2011), financial
instability and market uncertainty increasingly drive news
organizations to deflect editorial responsibility onto readers.
Indeed, readership increasingly conditions what is newsworthy,
forcing journalists to both publish and advertise their work
on social media platforms to keep their bosses happy (Usher,
2010 in Lee and Lewis (2012)). In all, the click-culture and
the agenda-audience (Anderson, 2011) have transformed the
journalist’s routines.

Technology allows editors to compare the performance of
competitors, both large and small, and to process data from
consumers, vendors, clients, and donors. Arguably, metrics

are important to decide the topics that deserve most attention,
to monetize consumer data, and to lure new funding for the
organization. A wider readership, therefore, adds value to
media brands and, even if we assume that news organizations
do not tailor their products to the interest of readers, we
now that media organizations are at least paying attention to
readers. In this article, we also pay attention to the preferences
of readers, modeling their social media sharing behavior and
inquiring on the optimal news to be supplied if their preferences
are taken into consideration.

The effect of new technology on the editors’ behavior has
also been a recurrent area of research. In the last twenty years,
scholars have studied how editors adapt their gatekeeping
strategies to social media (Barzilai-Nahon, 2008) and how users
activate content that is congruent with their beliefs (Aruguete
and Calvo, 2018; Entman, 2004).2 As new technologies feature
more prominently in the dissemination of media frames, more
attention is now devoted to the decision of readers to view
and share content they agree with.3

These significant advances, however, are hampered by the
lack of a statistical model to understand the behavioral traits
that underlay consumption in social networks. Without a
model of consumption to inform user’s behavior in observa-
tional data, it is difficult to explain how their preferences are
relayed to journalists and editors. While there is significant
research that describes how journalists frame events by activat-
ing content (Entman and Usher, 2018), there is little research
that distinguishes the determinants of news consumption and
formalizes the optimal editorial strategy that would maximize
readership. In this article, we seek to fill these gaps.

2. Voting with a click

The theoretical and methodological challenges of explaining
editorial decisions in response to social media readership bears
striking similarities to those in existing principal-agent models
of issue voting (Bafumi et al., 2005; Poole, 2005). There is
a long lineage of spatial models in Political Science, where
candidates maximize vote shares by delivering policy appeals
to citizens. In these models, candidates observe the preferences
of voters, anticipate the policy offers of their competitors, and
make decisions about the optimal policy to be advertised. That
is, politicians make decisions about the issues they campaign
on by taking into consideration the ideological preferences of
voters as well as the strategic decisions by opposing candidates.

Different from politicians running for office, however, jour-
nalists are socialized into professional codes to report news
accurately on issues that they deem important, rather than
simply catering to the preferences of their constituencies (Shoe-
maker and Reese, 2013). Consequently, professional reputation
matters, as it adds value to the organization’s brand. News
organizations also need to consider the preferences of media
owners and advertisers with distinct ideological goals. The

2While it is widely acknowledge that journalists monitor media traffic (Domingo, 2008; Lowrey and
Woo, 2010; McKenzie et al., 2011), little research explains how media metrics affects the editors
decisions in digital media and the coverage of news events (Vu, 2014) . However, there is little
doubt that users are becoming increasingly relevant for explaining news creation, publication, and
propagation (Singer et al., 2011).

3Vu notices that the hierarchies of influence’s model (Shoemaker y Reese, 1996) was created when
traditional news organizations where both centralized and hierarchical. At the time, the audience
was just one among many extra-media factors that editors could consider. However, in the current
digital environment, user behavior and media fragmentation have gain considerable relevance for
explaining gatekeeping behavior. Shoemaker y Vos (2009) agree in the need to acknowledge the
behavior of digital media readers and their effect on news salience.
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Table 1. Observational data with
Users ui (row) and Media mj (columns)

cccccc
m1m2m3.mJ

(ccccc)c 0 2 0 4 1 u1
5 8 2 6 4 u2
10 5 0 0 0 u3
0 0 0 5 9 u4
. . . . . .
0 5 0 1 7 uI

decision to advance particular news frames, therefore, needs
to consider the value that journalists derive from a solid repu-
tation, as well as the decision to accommodate the preferences
and ideological biases of the journalist, the media owner, and
the donors. As a result, news organizations often produce con-
tent that is incongruous with the preferences of their readers.
While we acknowledge the micro and macro factors in the hi-
erarchy of influences model, Shoemaker and Reese (2013) still
downplay the effect of social media users on journalistic rou-
tines. In models of social media consumption it is particularly
important to discriminate content preferences, reputation, and
issue salience.

In what follows, we will concentrate on an editorial decision
model where editors maximize total readers, conditional on
the ideological preferences of readers, the reputation of their
organization, and the issues to which readers pay most atten-
tion. Our model extends research on multi-party competition
by Adams et al. (2005), where voters select among multiple
candidates in response to their competing policy offers and
conditional on their distinct reputations for managerial compe-
tence. Different from voting models, however, media markets
include a significantly larger set of media organizations and
users have multiple “votes”, as they click and share a range
of publications. Different from voting models, therefore, the
total “votes” of each user is only limited by the level of in-
terest and the attention span of their online behavior (how
much time they spend interacting with content on their social
media walls) as well as the number of publications covering
an event (how prevalent is an issue on their walls). Our speci-
fication, therefore, uses a Poisson approximation to the choice
set, where counts of “votes” (embeds) are considered, rather
than the decision to select a single party or candidate.

Exemplifying the modeling strategy on observational data.
Let us begin with an example that describes the importance
of our three key parameters of interest: ideology, reputation,
and issue attention. Consider a vector of social media users
(rows) that embed links to media organizations (columns).
Table 1 provides an example with each user ui ∈ I sharing
news published by media organizations, mj ∈ J . For presen-
tation purposes, let us assume that media organizations are
listed from left to right by conservatism, so that m1 is less
conservative than m2, and m1 < m2 < ... < mj .

Fig. 1. Effect of Reputation in a social media embeds. Users on the left, center, and
right of the political spectrum embed content from Media B

Fig. 2. Effect of Attention in a social media embeds. User on the left embeds more
content

Fig. 3. Effect of Ideological Congruence in a social media embeds. Users on the left,
center, and right of the political spectrum embed content to media that is ideologically
closer to them.

In Table 1 we see a higher number of embeds by user u2,
25, and a lower number of embeds for media m3, 2. Readers
may also notice that u3 is embedding more progressive news
while u4 is embedding more conservative news. Everything
else equal, we can think of row means as summary information
of the overall attention that a user gives to news hyperlinks
and column means as an indicator of the overall prevalence
of a media organization in the data. In a statistical model,
random intercepts by row and column will describe the mean
counts of embeds by each user ui and for each media mj . For
each user, however, we also expect that they will share a higher
proportion of media news from organizations that are ideo-
logically closer. In our statistical model, therefore, a random
slope describes the user’s taste for ideological congruence.

While we estimate all quantities of interest simultaneously,
Figures 1, 2, and 3 provide an intuition of the relationship
parsed out by each parameter set. Figure 1 describes a media
outlet that is broadly shared by a larger subset of users on the
left, center, and right of the political spectrum, in this case
Media B. Indeed, we expect that higher reputation outlets
will be more broadly share by users even if they are relatively
distant ideologically. Figure 2 describes a user, "User Left",
who is embedding links to media outlets across the ideological
spectrum, indicating higher interest or attention on the subject
being reported. Figure 3, finally, describes a higher propensity
to share links to media that is located in the same location
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as users "Left", "Center", and "Right". A statistical model of
media sharing needs to parse out from Table 1 the marginal
effects of the different behavioral choices. In what follows,
we use i to index information about the users and j to index
information about the media outlets, droping the "u" and "m"
descriptors.

The Model. Let us now describe in greater detail our modeling
strategy. We consider a utility function where each social
media user i minimizes cognitive dissonance on issue k, given
her preferred ideological position, xk

i , and an editorialized set
of news, Lk

j , that is created or published by actor j. We define
editorialized news as content that is posted by an organization,
with an ideological charge that is observed by both the user
and the editor. Media actor j may be a news organization, a
candidate, a political group, a social media peer, a friend, or
any entity that publishes information in social media that is
accessed by user i. At this time we only assume that media
entities have a separate online page that can be accessed (and
shared) through hyperlinks that may be inserted in social
media publications. The utility that user i derives from the
editorialized news, as we already noted, minimizes cognitive
dissonance between the ideological leaning of the news’ content
and her existing ideological preference.

As important, the utility of user i also increases with the
perceived reputation Rk

j of media actor j. That is, users
want to minimize cognitive dissonance when reading news,
but cognitive congruence is valuable insofar as information is
trustworthy. For example, if the National Enquirer and Fox
News were to be located in the exact same ideological position,
we expect that users will still value the National Enquire lower
than Fox News. Therefore, we expect that users will share the
latter considerably more than the former. By assumption, the
reputation of each media actor j is fixed in the short term,
which means that the reputation of an outlet only changes over
time and it is not affected by the current news the user shares.
Given that news organizations have reputations that are fixed
in the short-term, they maximize readership by altering the
ideological leaning of the content they publish or the issues
they cover.

By assumption, cognitive dissonance is negative while rep-
utations are positive. That is, users are more likely to share
posts that agree with their ideological beliefs and see a de-
clining utility from news that are further removed or openly
challenge their beliefs. While it is possible that users share
"ironically" news that are further removed from them ideolog-
ically, there is no empirical evidence that shows systematic
sharing of dissonant content in social media.

Users also receive a positive utility for information they
agree with if it is published by a reputable news organiza-
tion. The reputation scores and the ideological leaning of
news organizations, as observed by users, may or may not be
correlated. A user may perceive that the reputation of a news
organization is high because it agrees with its beliefs. Readers
of Fox news, for example, may consider that the publications
of this organization are of high reputation precisely because
it minimizes cognitive dissonance. Readers of the New York
Times, on the other hand, may perceive that Fox News is
both biased and of low quality because news published by
this organization fail to align with the individual’s preferences.
Other readers, however, may perceive that ideology and repu-
tation are separate dimensions, orthogonal to each other. For

example, a conservative reader may perceive that the NYT
and Fox News are of high reputation and that the New York
Post, while conservative and congruent with her beliefs, is of
low reputation. The extent to which ideology and reputation
are interrelated is something that we can test for empirically.

Both ideology and reputation are issue-dependent. That
is, users may perceive the New York Times as leftist when
reading world news, but see this same organization as centrist
when reading Real State news. Readers may also perceive that
reputation varies by issue, considering the book reviews of
the New Yorker as being of higher reputation than those of
the New York Times, even if they do not differ in ideological
terms. Therefore, ideological proximity and reputation may
vary by issue as well as by organization.

Issues may also be more or less important to readers, who
may spend more or less time reading about issue k, Ak

i . 4

Therefore, a Reader i will perceive a utility from “voting”
(reading, liking, or sharing news) on issue k by organization j
as described in Equation (1):

Uk
(ij) = −αk

i

(
xk

i − Lk
j

)2 +Ak
i +Rk

j + γk
ij [1]

In Equation (1), the quadratic term αk
i

(
xk

i − Lk
j

)2 de-
scribes the disutility of a publication by media j on issue
k, with ideological leaning L that is further removed from the
reader’s preferred ideological position, xk

i . For every unit of
increase in cognitive dissonance, the utility of reader i declines
by −α. The parameter −α also has a natural interpretation
as the weight that a reader attaches to the ideological leaning
of a media organization on issue k. When browsing for news
about Donald J. Trump, for example, ideology may weigh
more heavily on the user’s decision to activate content than
when browsing news about Justin Bieber, αBieber

i < αT rump
i .

As in Gelman et.al. (2004), α, x, and L can be consider latent
parameters. We will provide a computationally simpler alter-
native in the next section, where we input information about
xi and Lj .

Equation (1) also shows that news published by a more
reputable actor, Rk

j , increase the utility of reader i. The
importance of reputation varies by issue k. For example,
reputation may matter more when reading about Donald
Trump than when reading about Justin Bieber, RBieber

ij <

RT rump
ij . As we will show, reputation will also vary by the

location of users in different regions of a network. Finally,
users may also give different attention to an issue, Ak

i , sharing
a higher than average number of post with social media peers.
Equation (1) also includes an stochastic term that captures
overdispersion, γk

ij , by user and media outlet.
Readers may recognize equation (1) as a multilevel specifi-

cation with a random slope, α, and two random intercepts, A
and R. The random slope captures the weight that readers
attach to ideological congruence, while the random intercepts
describe the importance of reputation and user attention in
regards to issue k.

Voting for news can take many forms, such as reading
(clicking), liking, or sharing content. For simplicity, in the
empirical section we will assume that editors of a news organi-
zation measure success by the number of times users share the
content they publish, S. We could also consider the success of

4This is what other authors have described as the gate-watching effect of social media on news
organizations (Bruns 2005).
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particular news, a journalist, an organizations, or any other
event that we are interested in ranking. We may, for example,
compare the total count of articles on issue k that users read
from media organizations such as the New York Times, Fox
News, and the Washington Post. We could also consider the
counts of clicks of different articles within the New York Times
organization. Let us for know consider as a dependent variable
the number of articles of organization j that are shared by
a user, with the choice function described in Equation (2),
where the total number of shared news, Sk

ij , follows from a
multinomial distribution:

Sk
ij = τi

eUk
ij∑J

j=1 e
Uk

ij

∀ i, j, k [2]

Multilevel estimation of the proposed model proceeds as in
Zheng et al. (2006), with separate parameters by users (row)
and media (column). However, as readers may readily observe,
the computational demands of Equations (1) and (2) are very
high. In what follows, we provide a few shortcuts that both
simplify and enrich the model.

Binning: Reducing computational demands and model noise.
A look at equation (1) shows that the proposed model estimates
a rather large number of parameters. Even if we have measures
of ideological location for each user xi and for media leaning
Lk

j , the total number of parameters still adds to I ∗ 3 + J .
For a social network with 250,000 nodes and 24 media outlets,
therefore, the model estimates a total of 750,024 parameters.

Computational demands can be reduced significantly
through binning, collecting model parameters by groups of
users. Rather than estimating the ideology, reputation, and
attention parameters by row, we bin parameters in equally
sized quantiles by the ideological location of users. We then
estimate a smaller set of parameters, −αk

q(i), Rk
q(i),j , Ak

q(i).

Uk
(ij) = −αk

q(i)
(
xk

i − Lk
j

)2 +Ak
q(i) +Rk

q(i),j + γk
ij [3]

Consider Figure 4, which describes 10 equally sized bins
that collect the ideological preferences of 160 thousands high
activity users from the Bolsonaro network 5. First, we derive
a location in the social media network for each user, collect-
ing the first dimension of the Fruchterman-Reingold layout
estimated in igraph 1.1 (Csardi and Nepusz, 2006). For the
estimation of the user locations, we consider the full set of 2.9
million retweets. We then create a grouping index variable
by equally sized quantiles, which is used to estimate random
intercepts and slopes for each of group.

The new set of random slopes and intercepts, −αk
q(i), Rk

q(i),j ,
Ak

q(i), now describe the differences in ideology, reputation, and
attention that are observed in different regions of the social
media network. Therefore, we simplify estimation of the model
and are still able to describe local differences in the importance
that voters attach to each of the components of their sharing
behavior.

5User preferences were estimated using the full set of retweets from the last week of campaigning
in Brazil. Figure 1 describes the first dimension of the Fructherman-Reingold layout algorithm
estimated via Igraph/R 1.0.

Fig. 4. Binning the variable Ideology in equally sized quantiles

Summarizing the weight of ideology, reputation, and atten-
tion on online media. After we implement the model described
above, we are left with three sets of parameters that describe
the importance that users attach to ideology, reputation, and
attention. We may consider these parameters as exercising a
“pull” on editors to accommodate the preferences of readers.
Of course, some media outlets may give scant attention to
the preferences of readers while other outlets may care deeply
about them. Our model provides information to evaluate the
extent to which the preferences of readers and those of news
organizations truly align with each other.

First, let us reweight the vector of user preferences in social
media by the parameters retrieved from the model. Each
parameter set by quantile q can be interpreted as the weight
that users give to each determinant of their sharing behavior.
Some users may be very attentive to events related to issue k.
Other users may care deeply about the reputation of the media
outlets they embed. Meanwhile, other users may only share
content that is coming from outlets they are closely aligned
with them ideologically. We may re-weight the location of
the median voters by the three sets of parameter estimates to
determine which groups want to talk about the issue k, which
group cares more about reputation, and which group cares
more intensely about ideological congruence:

IdeologyShift =
∑

xiαf(i)∑
αf(i)

[4]

ReputationShift = x̄i −
∑

xiRf(i)∑
Rf(i)

[5]

AttentionShift = x̄i −
∑

xiAf(i)∑
Af(i)

[6]

Equations (4), (5), and (6) summarize the ideological shift
on voters that results from the group specific weights that users
attach to ideological congruence. We use the same strategy to
reputation and attention, respectively. In the following section
we implement our measurement strategy on three data sets
from Argentina, Brazil, and the United States.

3. Three Social Media Events: #Bolsonaro, #Maldon-
ado, and #TravelBan

We provide evidence of the usefulness of the proposed model
considering three different social media events in Brazil, Ar-
gentina, and the United States. All three events took place
in deeply divided political contexts and garnered significant
political attention. In all three cases we have a larger showing
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by users with more progressive leanings, who are protesting
against right-wing shift in the status quo.

First, we consider the Bolsonaro network in Brazil, using
2,943,993 tweets published by 162,107 high activity accounts
on the week prior to the election of Jair Bolsonaro as Presi-
dent of Brazil, from September 26 through October 02, 2018.
Bolsonaro is widely considered as a fringe right-wing candi-
date, who has stacked his administration with military officers,
celebrated the use of torture by the 1964-1985 military regime,
and introduced extreme legislation to reverse social policies
in areas such as LGBT rights and welfare insurance. Jair
Bolsonaro has been an extremely divisive political figure and,
more important for this research, used a vast network of in-
telligence and “fake news mills” to support his presidential
candidacy.

Figure 5 describes the basic layout of Bolsonaro, with pro-
Bolsonaro users in Blue and anti-Bolsonaro users in red. Of the
more than 2.9 million retweets analyzed in the data, 432,591
(14.7%) included hyperlinks. The number declines to 387,841
(13.2%) if we do not consider hyperlinks directed to other
tweets. The most frequent news outlet embedded in the data
is the pro-Bolsonaro Oantagonista, which represents 63,862
links, 14.7% of all hyperlinks.

In the case of the Maldonado in Argentina, we analyze
5,325,240 tweets posted by 196,066 high activity accounts
in the 78 days that followed the disappearance of activist
Santiago Maldonado. The disappearance of Maldonado was
a deeply polarizing event. Different media outlets aligned for
and against the government, which the opposition portrait as
responsible. Of the more than 5 million retweets analyzed in
the data, 816,694 (15.3%) included hyperlinks. The number
declines to 513,659 (9.6%) if we eliminate hyperlinks to other
tweets.

In the case of the TravelBan in the US, we analyze 2,031,518
retweets from 241,271 high activity accounts on January 30
and 31, following the decision of the Trump administration
to restrict travel from seven majority Muslim countries. On
January 30, Trump tweeted “Only 109 people out of 325,000
were detained and held for questioning. Big problems at
airports were caused by Delta computer outage” and criticized
democrats with a second tweet, “protesters and the tears of
Senator Chuck Schumer. Secretary John F. Kelly said that
all is going well with very few problems. MAKE AMERICA
SAFE AGAIN!”.

Figure 7 describes the basic layout of the TravelBan net-
work, with pro-TravelBan users in Blue and anti-TravelBan
users in red. Of the more than 2 million retweets analyzed
in the data, 641,719 (31%) included hyperlinks. The number
declines to, 485,560 (23.9%) if we do not consider hyperlinks
directed to other tweets.

For each of the three networks we retrieve the matrix of
users (rows) and media organizations (rows), keeping only the
24 most frequently embedded news outlets. We also retrieve
the first dimension value for each user (horizontal axes in
Figures 5, 6, and 7), as a proxy for xk

i in equation 3, the
quantile indices q(i), and media locations, Lk

j .
As readers may have noticed, there are significant differ-

ences in the share of retweets that direct users to media outlets,
from a high of 31% in the #TravelBan to a low of 9.6% in
#Maldonado. There are also significant differences in embbeds
within each of these networks, as we discuss next.

Fig. 5. Visualization of all retweets in the #Bolsonaro network. Red color for anti-
Bolsonaro network. Blue color for pro-Bolsonaro network. Fruchterman-Reingold
layout estimated in Igraph/R. Size of nodes proportional to each user’s log(in-degree)

Fig. 6. Visualization of all retweets in the #Maldonado network. Red color for
opposition network. Blue color for pro-Government network. Fruchterman-Reingold
layout estimated in Igraph/R. Size of nodes proportional to each user’s log(in-degree)

Fig. 7. Visualization of all retweets in the #TravelBan network. Red color for anti-
TravelBan network. Blue color for pro-TravelBan network. Fruchterman-Reingold
layout estimated in Igraph/R. Size of nodes proportional to each user’s log(in-degree).
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A visual inspection of Media Embedding. Figures 8, 9, and 10
present 24 plots that describe the areas of the network that
are activated by the top eight media outlets in #Bolsonaro,
#Maldonado, and #TravelBan. The other 48 media outlets
can be found in the online supplemental file. In all three of
our cases, red nodes describe users that are on the left of the
political spectrum while blue nodes describe users on the right
of the political spectrum.

At first sight readers may notice that Oantagonista and
Conexaopolitica are on the right of the political spectrum in
Brazil. The former was recently founded by three conservative
journalists that abandoned the weekly news magazine Veja.
Meanwhile, Folha, Veja, and Globo are more readily embedded
by users on the center and center-left of the political spectrum.
Readers may also note a much larger share of links to Twitter
on the left and more frequent links to youtube on the right
of the political spectrum. Such is the result of the decision
by Twitter to suspend accounts from the conservative group
Movimiento Libre Brazil, who engaged from within youtube
on a very active campaign of missinformation. The decision
by Twitter was mirrored by Facebook, who suspended over
100,000 WhatsApp accounts on what is without a doubt the
largest astroturfing campaign in any election in the region.

In Figure 9, readers can see some Argentine outlets that are
clearly on the left (Página/12) or right (TN) of the political
spectrum. However, other outlets such as La Nacion are
embedded by most of the conservative users but also by a
significant number of moderates on the center of the political
spectrum. Finally, in the case of the #TravelBan, Figure 10,
we see outlets that have a higher than average readership on
the left of the political spectrum (New York Times) as well as
those with a wider right leaning readership (Fox News).

More important for our purpose, all 24 plots provide evi-
dence of significant variation within and across networks, with
some media outlets being more widely shared by all users,
some media outlets more intensely shared by users in a par-
ticular region of the network, as well as other users more
actively sharing links on the #Bolsonaro, #Maldonado, and
the #TravelBan networks.

Ideological congruence, Attention, and Reputation. Figures
11 and 12 provide a visual comparison of the ideology and
attention parameter estimates for our three cases.6 As it is
possible to observe, there is variation within and across cases,
with users in different quantiles having a different taste for ide-
ological congruence and attention. Figure 11 shows that, in all
three cases, ideology matters more for users on the right of the
political spectrum. Because ideological distance is cognitively
costly, larger negative values indicate that ideology matters
more. In the particular case of #Maldonado, for example,
users in the 8th, 9th, and 10th quantile, which corresponds
to the core of the pro-Government sub-network, display large
negative estimates, reflecting a high demand for congruent
news. As it is also the case with survey data, ideological
congruence tends to be more modest for users in the center of
the network and it increases centrifugally as we move to the
extremes. If we compare the results with similar estimates
of ideological congruence in election survey data, we can see
that ideological congruence has a significantly larger weight in
the sampled networks. In effect, most electoral data provides

6We will discuss the media results later in this article, as reputation parameters are estimated for 24
different media outlets in each country.

Fig. 8. #Bolsonaro: size of nodes describe the log-count hyperlinks to each media

Fig. 9. #Maldonado: size of nodes describe the log-count hyperlinks to each media

Fig. 10. #TravelBan: size of nodes describe the log-count hyperlinks to each media

estimates of ideological congruence that fall in the range of
[-.05,-.12], four times smaller than the empirical estimates in
the social media data (Calvo and Hellwig, 2011).

Figure 12 provides estimates of attention by quantiles,
with larger values indicating a higher propensity to embed
links. Consistent with the visual inspection of the data in
the previous section, we see that users on the left and right
of the political spectrum are more likely to pay attention to
#Bolsonaro, #Maldonado, and the #TravelBan. Particularly
interesting is the very high level of attention of users to the
right of the political spectrum in #Maldonado, with activity
that is orders of magnitude above the rest of the network.
Indeed, there were in #Maldonado considerable fewer users
on the right of the political spectrum but, as shown in Figure
12, these user more than compensated their low numbers with
much higher rates of embed.

Who demands what?. In the previous section we showed that
users in different locations of the social network have different
taste for ideological congruence and attention. Considered
jointly with the estimates of reputation, as argued earlier in
this paper, we can evaluate the demands of users on media
outlets. To this end, equations (5), (6), and (7) return weighted
estimates of the median voter that describe the overall shift
in demand when we consider the full set of parameters. We
may also use Adams, Merrill, and Grofman (2005) numerical
estimation algorithm to find the optimal editorial line of a
news organization if it only sought to maximize readership. In
all, therefore, we can see how the preferences of users pressure
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Fig. 11. Ideology by quantile, all three networks

Fig. 12. Attention by quantile, all three networks

Fig. 13. #Bolsonaro: Horizontal arrows describe the difference between the observe
location and the optimal location of each news outlet. Vertical arrows describe
the difference between the median voter and the weighted median voter by each
parameter set, as described in equations (4), (5), and (6)

news organizations to take particular editorial positions and
to what extent these optimal positions diverge from what we
observe in the data.

Figure 14 shows that, if we weigh the preferences of the
voters by the Attention parameters in #Bolsonaro, the location
of the median voter would move from 0 (zero) to -5, that is,
to the left of the political spectrum. In other words, results
from the #Bolsonaro network shows that voters on the left of
the political spectrum are slightly more interested in “talking”
about #Bolsonaro. On the other hand, voters on the right of
the political spectrum are slightly more sensitive to ideological
considerations. In other words, if a news organization publishes
content that deviates from the preferred location of users, the
decline in embeds is marginally larger among more conservative
users. Finally, there is little difference in the demand for
reputation among users, which results in a weighted location
that is very similar to the original one.

Using Adams, Merrill, and Grofman (2005) we can use these
parameters to estimate the optimal ideological placement of the
media if they were only interested in maximizing readership.
In Figure 14, the point of origin of each horizontal arrow
describes the observed location of the media as it was entered
into equation (3). The end point of each arrow, on the other
hand, describes the optimal ideological location of each media
outlet as derived solely from their readership. Shorter arrows,
therefore, describe higher levels of congruence between the
observed and the optimal location of a media outlet. Larger
arrows, on the other hand, describe observed locations that
are further away from the consumers that are more interested
in embeding their news.

In the case of #Bolsonaro, for example, the optimal loca-
tion of most media outlets is to the left of its observed location.
In other words, most media outlets would gain larger shares of
readers if they had cater their news to users that are to the left
of their observed readership. Very high levels of congruence
between readers and news outlets, on the other hand, are
observed on the right of the political spectrum, with Oantag-
onista, Tribunadoceara, and Conexaopolitica placed squarely
at the location where readership is maximized. Interestingly,
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Fig. 14. #Maldonado: Horizontal arrows describe the difference between the observe
location and the optimal location of each news outlet. Vertical arrows describe
the difference between the median voter and the weighted median voter by each
parameter set, as described in equations (4), (5), and (6)

Fig. 15. #TravelBan: Horizontal arrows describe the difference between the observe
location and the optimal location of each news outlet. Vertical arrows describe
the difference between the median voter and the weighted median voter by each
parameter set, as described in equations (4), (5), and (6)

only Oantagonista is led by mainstream journalists. Others,
such as Conexao Politica, can only be defined as “Fake news
mills” that were created for electoral gain. In all, the outlets
that are strictly located at their optimal location are generally
those that cater to fringe voters on the right and left of the
political spectrum.

Figure 15 presents results from the #Maldonado network.
In contrast to the #Bolsonaro case, users on the right of
the political spectrum are more interested in “talking” about
#Maldonado while voters on left of the political spectrum see
a sharper decline in embeds when media outlets are further
away from them. As in the case of #Bolsonaro, voters are
not all that different when we compare how much they care
about reputation. Results for the Argentine case show smaller
differences between the observed and optimal location of media
outlets. Arrows are smallest among news outlets on the left
of the political spectrum, such as TelesurTV, Izquierdadiario,
enoirsai, and Pagina/12. Most news outlets on the center of
the political spectrum would gain readership by shifting mildly
to the right, with the notable exception of La Nacion, which
would benefit from taking on a more centrist position.

Finally, results from the #TravelBan are equally interest-
ing. First, we can see that the overall effect of attention and
ideology is more modest than in the previous two cases. As in
#Bolsonaro, voters on the left are marginally more interested
in talking about the #TravelBan while voters on the right
are slightly more ideologically demanding. As in the case of
#Bolsonaro, results show that most media outlets would do
better by taking an editorial position that is to the left of
where they are currently observed. Rightward shifts in social
media providers such, as YouTube and Twitter, provide ample
evidence of a higher strategic use of the platforms by conserva-
tive users. This explains the lower level of congruence between
the observed and expected placement of intermediaries as well
as the lower lever of congruence between users and media
organizations in the center and left of the political spectrum.
Another interesting finding in Figure 15 is that some fringe
media organizations such as breibart and the gatewaypundit
would gain a wider readership by moving mainstream while,
surprisingly, foxnews is located exactly where it maximizes
readership.

4. Concluding Remarks

In this paper we introduce readers to a modeling strategy that
takes shared embeds in social media data and estimates the im-
portance of ideological congruence, attention, and reputation.
The propose model represents an important contribution to
research on news sharing and gatekeeping, describing a path to
empirically test existing theories on observational data. The
proposed statistical model, we show, allows us to distinguish
the type of pressure that users exert on editors as well as the
level of congruence between users and media organizations.
Finally, we exemplify the proposed methods with data from
three major social media events in Argentina, Brazil, and the
United States.

The proposed research strategy allows researchers to ex-
tract theoretically meaningful results from observational data.
While there have been extraordinary computational advances
in the study of large social networks, considerable less atten-
tion has been given to the development of sound modeling
strategies and theory builduing. Our analyses seeks to fill
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this gap by focusing on the behavioral determinants of news
sharing and gatekeeping in observational data.

On a substantive level, our model allows researchers to
unpack social media “bubbles” and see why some contents
propagate. Observational data shows that news in social
media are activated with different intensity in different regions
of a network. Modeling the user’s behavior using aggregate
level data is a required step to sensible behavioral theories
of social media politics. Our research provides a path to
theory builduing that emphasizes the behavioral determinants
of content propagation.

The cases of #Bolsonaro, #Maldonado, and the #Trav-
elBan show that users on the left and right of the political
spectrum have different tastes for ideology, attention, and
reputation. Ideological congruence is not equally important in
all regions of a political network, nor is the interest of users to
“talk” about each issue. Our results converges with survey data
in showing that progressive and conservative users demand
higher ideological congruence than those located at the center
of the three political networks.

Results from this article have important implications for
the study of gatekeeping in political communication. As an
important contribution to the existing literature, our article
provides a statistical strategy to integrate the users’ demands
into existing models of gatekeeping. Our findings raise the
question of why are some news organizations more ideologically
attuned to the preferences of readers and to what extent is
congruence related to media market shares.

Results from this article also provide a path to discuss
issue specific effects on media congruence, which have been
generally limited in the study of political communications. As
we integrate standard models of voting to understand social
media behavior, our article provides a bridge to connect the
delivery of political content in social media in the context of
political campaigns. The proposed methodological strategy
hopes to move research in that direction, combining observa-
tional user data with voting models to understand why not
all bubbles are created equal.
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