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ABSTRACT

NEWS ORGANIZATIONS” NEWS LINK SHARING STRATEGIES ON TWITTER:
ECONOMIC THEORY AND COMPUTATIONAL TEXT ANALYSIS

By
Chankyung Pak

This dissertation explores news organizations’ social media strategies to disseminate their
news stories as emergent quasi-editorial decisions. As in traditional editorial decisions, how
news organizations share their news links on social media determines the visibility of certain
stories and makes certain aspects of news stand out or be unobtrusive. By illustrating how
these practices on Twitter resemble and deviate from traditional ones, I argue that social
media open up a new path by which news organizations mediate news information, rela-
tively free from journalistic norms and routines embedded in the older media and traditional
editorial processes.

To answer a fundamental question, “Is there a reason for a news organization to be
strategic on social media?” I presented an economic model based on competition for limited
attention of social media users. In this model, the scarcity of users’ attention capacity relative
to the volume of information propagated via social media creates competition between news
organizations. The model illustrates that one news organization’s attempt to capture users’
attention undermines the chance for other organizations to do so. Thus, a news organization
should strategically decide how many news links it is going to share considering how many
others would share. A simple empirical test confirms the model’s prediction that news
organizations will reduce the proportion of news links they share on social media as more
news is published by all organizations.

Computational text analyses shed light on the more qualitative aspects of news dis-
semination strategies on social media. First, using a recently developed machine learning
technique, Structural Topic Model (STM), I investigate news organizations’ selective news

link sharing as a new layer of gatekeeping. The result indicates that the common concern



that commercialized media drives news toward human interest rather than newsworthiness
is crystallized more visibly on Twitter than on news websites. Further, a comparison of
the selective link sharing across different media types shows that topic selection differs de-
pending on a given topic’s popularity on Twitter and a news organization’s specialty in the
topic. Even though a news organization may consider a certain topic to be important in its
editorial decision, so that the organization has become specialized in that topic throughout
its history, it would not share much about the topic on Twitter because popularity in the
short term dominates link sharing strategies.

I found that regional media convey less negative sentiment through news stories than
other types of news organizations. This seems to be associated with the less controversial
news topics they frequently cover compared to national and online media. However, news
paraphrasing for Twitter homogenizes emotional framing across different types of organiza-
tions. In particular, regional media catch up to other types by adding even more negativity
on news paraphrases for Twitter. This finding provides another significant indication that
social media strategies are governed by different logic than that which governs traditional
editorial practices.

Major empirical findings provide evidence that the social media strategies of news orga-
nizations are already functioning as a separate information-mediating process. I argue that
the distinctiveness of social media strategies as quasi-editorial decisions raises a practical
need to publicly monitor news organizations’ behaviors on social media to learn whether
they will provide news that is informative and diverse enough for news readers’ informed
decisions. The automated data collection schemes and computational text analysis tech-
niques I adopted in this dissertation will inform the design of infrastructure for such public

monitoring.
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CHAPTER 1

INTRODUCTION

1.1 News Organizations’ Adaptation to Social Media

Technological changes on a platform create platform users’ new economic incentives.
As a recent report about Facebook’s algorithm change in 2018 pointed out, Facebook’s
longstanding, thoughtful design effort to make its platform a new public sphere unexpectedly
discovered a niche for rampant misinformation about political issues (Ingram, 2018, January
22). As in many cases involved with technological uncertainty, this unexpected discovery
even appears to have caused the platform owners to give up on their vision for their business,
establishing their platform as an online public square (Warzel, 2018, January 12). However,
despite the indispensable role of media organizations for journalism, the academic community
and industry still lack an understanding of the economy behind the organizations’ adaptation
and survival to social media, compared to human users’ reactions. This dissertation aims to
illustrate how new economic incentives spurred by social media as the new news distribution
platform for news organizations led to an additional layer of information mediating processes,
in addition to the traditional editorial decisions, potentially with different logic.

Journalism is a socio-technical network in that human actors — typically journalists and
their audience — and a variety of technologies related to information generation and dissem-
ination collaborate to define and re-define information mediating practices (Turner, 2005).
The multiplicity of the human actors and technologies and their interdependence makes it
hard to evaluate the impact of a technological advance on journalism. When a new technol-
ogy emerges, both information generators and audiences adapt their cultures, routines and
norms, which in turn gives feedback to the technological design.

To understand this complexity, scholars have focused on specific aspects of journalism

as an ever-changing, socio-technical network. Some focus on how audiences’ cultures co-



evolve with technologies, mutating the social role of journalism (Singer, 2005; Deuze, 2008;
Hermida, 2010). Some scholars zoom in on journalists’ relationships within an organization
and focus on changes in their explicit and implicit rules and news-making processes (Cottle,
2007; Domingo & Paterson, 2011). Other scholars pay attention to determining the power of
new, information-curating technologies, such as recommendation algorithms (Pariser, 2011;
Bakshy et al., 2015) and social networking features, rather than human actors (Hermida
et al., 2012).

In this discussion, which tends to focus on the novel aspects of transforming the media
environment, news organizations as a business are often portrayed merely as victims losing
their jurisdiction. However, news organizations are still powerful actors retaining scarce
resources, compared to other emergent actors, such as participatory users and platform
companies. Although their privilege is being undermined, news organizations have reporting
infrastructure, longstanding institutional and personal relationships with news sources with
power, and editorial processes, which give them authority for factual information. Indeed,
news readers still put more weight on “official” reporting from news organizations than on
individual journalists or participatory audiences, especially when information the readers
seek is more personally relevant (Schmierbach & Oeldorf-Hirsch, 2012; Thomson et al., 2012).
Thus, how news organizations react to new technologies, such as social media, still has
significant implications for users’ news consumption in the transforming media environment.

A focus on news organizations’ adaptation to new online technologies presnet a need
to consider their economic goals. The traditionally conceived goal was to provide objective
information that was newsworthy enough to inform citizens’ decisions (Hermida, 2010). Hier-
archical editorial decisions and a fact checking process by the professional desk have been an
outcome of the social and organizational evolution of objectivism based on cheaper printing
and delivery cost that reach back to the late 19th century (Gentzkow et al., 2006). However,
there has always been a tension between journalistic norms and the pursuit of profitability

in journalism (Gentzkow & Shapiro, 2010). By offering a new news dissemination platform



that is relatively free from the traditional editorial decisions, social media are likely to add
weight to the profitability motivation.

As more readers find news from social media rather than traditional sources (Newman
et al., 2016; Shearer & Gottfried, 2017), news organizations have recognized the importance
of social media strategies (Newman, 2011). Because the distribution of news is under the
influence of the unique socio-technical traits of social media, news organizations strive to
understand what happens to their news as it is disseminated via social media (Diakopoulos,
2017). These traits include information overload by pushing technology (Weltevrede et al.,
2014), information cascade (Lerman & Ghosh, 2010), selective exposure based on social
networks (Bakshy et al., 2015), and filter bubble by recommendation algorithms (Pariser,
2011; Bozdag & van den Hoven, 2015). However, optimizing online news dissemination
for their audience as they understood using Web analytics techniques increasingly detaches
journalism practices from the traiditional social goal of journalism (Tandoc Jr, 2016).

The shifting goal of news organizations is likely to result in new decision rules. This point
has a powerful implication for the discussion about the improvement of social media algo-
rithms. Researchers often suggest design improvements based on users’ current behaviors,
which they have observed by surveys or observational data analysis. Yet, in an influential
paper in economics, Robert Lucas Jr. argued that a policy evaluation based on the current
behavior of economic actors is fallible because the policy also changes actors’ decision rules
(Lucas Jr, 1976). Similarly, to understand how actors will react to algorithmic advances, one
needs to base the discussion on new incentives and motivations, which will govern the new
decision rule. In this vein, I relate empirical findings from the behavior of news organizations
on Twitter, one of the most popular social media platforms used as a news distribution plat-
form, to newly found economic incentives, relying on the economic modeling and predictions

from media studies in this dissertation.



1.2 Social Media Strategies on Twitter as Quasi-Editorial Decisions

Although different actors — not only news organizations, but also readers and news aggre-
gators — contribute to news dissemination in a variety of forms in the new media environment,
outcomes of such contributions often boil down to a few common functions that select, re-
duce, and filter information. When an actor chooses to share a news story on an information
platform, the news story becomes more salient to others. Further, as an actor rephrases
what she reads from other sources, a certain aspect of the news becomes more salient. These
outcomes are analogous to news organizations’ traditional functions, such as gatekeeping,
agenda-setting, and framing, except that those functions are now distributed across different
types of actors rather than exclusively occupied by news organizations.

Recognizing the similarity in outcomes between traditional journalism practices and dis-
tributed information mediating processes, scholars have tried to extend concepts built on
traditional journalism to a variety of ways for actors to intervene in news dissemination.
Gatekeeping theory is extended as multiple steps by journalists, individuals, strategic com-
municators, and algorithms (Wallace, 2018), or a network of multi-directional processes of
those steps (Barzilai-Nahon, 2008). Whether to provide a hyperlink to certain information is
a new primary form of online gatekeeping according to these studies (Dimitrova et al., 2003).
As a gatekeeping role is distributed across different actors, the power of agenda setting is also
distributed as an outcome (Russell Neuman et al., 2014; Vargo et al., 2014, 2017). Scholars
also found that non-journalists have the power of news framing as they interpret and re-
interpret news as it is propagated through networked paths (Meraz & Papacharissi, 2013). T
define quasi-editorial decisions, as an overarching term that encompasses these various forms
of news information mediating processes, which are happening nontradiationally outside the
customary boundary of journalism.

In this dissertation, I consider the news dissemination strategies on social media of news
organizations as a kind of quasi-editorial decisions. News organizations decide what infor-

mation to show readers by choosing news links to share on social media, as in gatekeeping.



They focus on specific aspects of a news story as they paraphrase the story for a social
media post, e.g. as in mkaing headlines. Thus, to the extent that news readers migrate to
social media, and that the news organizations’ choices on social media deviate from their
traditional editorial decisions, the social media strategies are likely to plae an additional
layer of information mediating process on the audience. This is a significant phenomenon,
which may impact everyday news reading, if one considers that social media have become
an major news source for readers. In 2017, two-thirds of U.S. adults identified social media
as their news source, and twenty percent of them reported that they often get news from
social media (Shearer & Gottfried, 2017). Social media come ahead of TV as a news source
for the 18 to 24 year-old age group (Newman et al., 2016).

I relate this additional layer of the information mediating process to the economic in-
centives of news organizations, which social media newly established as a news distribution
platform. Although social media provide a new opportunity to distribute news stories, they
also create a new competitive environment for news organizations. In additiona to news sto-
ries disseminated by the traditional media organizations, readers also produce news-related
content in varying degrees on social media; they create their own news stories, write blog
posts, share news links, and comment on the news. Consequently, news organizations must
compete with this variety of information to reach readers. From the perspective of readers,
allocating their lsmited attention to desirable news information is becoming an important
task. Thus, capturing readers’ limited attention poses a challenge to news organizations
that are forming media strategies (Anderson & De Palma, 2013). News organizations strive
to capture users’ attention with a variety of methods. Recent reports show that they in-
creasingly hire data scientists for viral marketing and social media optimization (SMO) and
adopt social media monitoring platforms (Rowan, 2014, January 2; Diakopoulos, 2017). In
many organizations, SMO specialists work in the context of audience management rather
than in the editorial process, although the degree to which this is done varies (Roston, 2015,

January 22; Elizabeth, 2017, November 14). This evidence strongly suggests that the be-



havior of news organizations on social media is likely to be governed by economic incentives
stemming from competition for social media users’ limited attention.

Throughout this dissertation, I use Twitter as a typical case of social media as a news
dissemination platform. There are several reasons for this choice: First, the interest in the
organization level news dissemination naturally limits the choice to Facebook and Twitter,
where most news organizations regularly share hyperlinks to their published stories via their
official accounts. In 2017, these two services are among the three social media websites
used most frequently as a pathway to news stories (Shearer & Gottfried, 2017). Although
Youtube and Instagram are also significant news sources, the specific purpose of those sites
— video and image sharing — prevents them from being used as a general news distribution
platform. Second, Twitter retains the primary features I try to capture as the main drivers
of the dissemination strategies on social media of news organizations as distinguished from
traditional editorial decisions. Those features are information overload intensified by the
data stream and information suppliers’ sensitivity to user reactions mainly due primarily to
the viral nature of the information dissemination process on social media. It is easier to tie
observations from Twitter with the main features of interest compared to Facebook because
Twitter relies less on algorithmic curation and has been relatively stable in sophisticating
their algorithms. In addition, Twitter API provides a more accessible way to collect news
organizations’ behaviors. ! Apparently, observed patterns from Twitter cannot be directly
generalized to Facebook. However, my general conjecture that information overload and vi-
rality on social media as a news dissemination platform give rise to an additional information
mediating process is still valid for Facebook, if the conjecture is empirically verified.

The purpose of this dissertation is to illuminate the significance of the emergent infor-
mation mediating processes governed by profitability from social media rather than from
traditional journalistic norms. To do so, I first formalize an economic theory; social me-

dia users’ limited attention creates a strategic situation wherein news organizations should

1 Although Twitter has curating functionalities such as a separate section for recommended
tweets and promoted tweets, a major part of its interface remain real-time.



consider other organizations’ choices in Chapter 3. Using a statistical analysis of a Web-
scraped dataset described in Chapter 4, I show that news organizations’ behaviors approve
the model’s prediction in Chapter 5. Subsequently in Chapter 6, I analyze how news orga-
nizations selectively share news links conditioned on the news content. In Chapter 7, using
computational text analysis techniques, I show how they add an emotional frame as they
paraphrase news stories for social media posts. I further discuss how these behaviors differ
depending on types of news organizations, in gauging the potential impact of the emergent
news outlets, which actively use social media as their major news distribution platform.
Major empirical findings reveal that news organizations selectively share popular news
topics on Twitter, deviating from their editorial decisions for their website. They add extra-
negative framing on news as paraphrasing for tweets, which provides evidence that news
organizations’ social media strategies are already functioning as a separate information me-
diating processes. These results imply a practical need to publicly monitor the social media
strategies of news organizations as quasi-editorial decisions to learn whether the profitabil-
ity motivation from social media will lead to the provision of news that is informative and
diverse enough for citizens’ informed decisions, as we have expected from traditional jour-
nalism. The automated data collection schemes and computational text analysis techniques
I proposed to apply in Chapter 4 will inform the design of the infrastructure for such public

monitoring.



CHAPTER 2

BACKGROUND AND RELATED WORK

This dissertation focuses on organizational level social media use of news organizations to
disseminate news stories that potentially impacts news reading. To motivate the research,
I begin by reviewing journalism literature about the potential for new journalism that is
emerging from social media that focuses primarily on individual journalists’ Twitter use
that bypasses the traditional editorial decisions. Although these works raise a fundamental
question — whether social media weaken the gatekeeper role of journalism by offering a means
to unveil the news-making process — they tend to presume that information from individual
journalists has a significant impact on readers. Built on an assessment that information on
social media suffers from a credibility issue, I suggest redirecting the focus to the behaviors
of news organizations, and their news distribution strategies via social media. I mainly use
Twitter as a case of social media as a news distribution platform where news organizations
regularly share hyperlinks to their published news stories. I subsequently review new media
theories and behavioral economic theories that hint at socio-technical traits, which may influ-
ence news organizations’ news dissemination strategies on social media. Finally, I motivate
my research by arguing that the use of social media by news organizations can emerge as
an important information mediating process that influences what news readers think about,

and how they think about news.

2.1 Social Media and New Journalism

2.1.1 Individual and Organizational Use of Twitter for Journalism

Journalism studies about the emergence of new journalism on social media, particularly on
Twitter, tend to confine their attention to individual journalists’ social media use rather than

that of news organizations (Lasorsa et al., 2012). By observing journalists’ personal opinions,



the reporting processes of covering ongoing events, and how they gather information from
other social media users, news readers get to observe how news is produced. On the one
hand, this transparency makes news more accountable. On the other hand, news readers
may reduce their belief that journalists and news they produce are objective (Lawrence et al.,
2014; Mourdo, 2015).

These works reveal the fundamental tension between more accountability for the news
making process and adherence to the journalistic norms, based on manual content analyses
of a relatively small number of sample tweets from journalists. For example, Lawrence
et al. (2014) hand-coded 1,946 sample tweets by 430 political reporters during the 2012 US
presidential election season, and argue that journalism became somewhat transparent insofar
as reporters often expressed their opinions and shared anecdotes from the reporting process
with tweets. However, the authors conclude that the news making process is still one-way
in the sense that reporters do not often seek information from readers or share substantive
information about news making, such as fact-checking processes. Analyzing 5,700 tweets
about the first presidential debate in 2012 from 430 reporters, Mourdo (2015) draws a similar
conclusion; although journalists are willing to depart from the objectivity norm by sharing
their opinions, humor and sarcasm, they tend to reinforce their authority by building a
community around themselves rather than communicating with an audience. Lasorsa et al.
(2012) summarizes the main tension between the traditional norm of objectivity and a newer
tendency of opinion sharing and humorous comments as the normalization process that
was Singer (2005) earlier characterized political blogs by journalists. As Lawrence et al.
(2014) put it, journalists use new affordances of Twitter to break from the norm while the
normalizing power of conventions and routines is recapturing the tweets as in the one-way
news reporting of the traditional news outlets. Indeed, Parmelee (2013) revealed journalists
feel this tension because they are using Twitter as a news reporting tool.

How news organizations use Twitter on the organizational level may be different, however,

from how individual journalists intentionally utilize the affordances of Twitter. Empirical



research shows that the organizational decision of American news media tends to conform
to economic incentives (Gentzkow & Shapiro, 2010) whereas it has been widely studied
that individual journalists comply with conventions and routines established in the long run
(Lowrey, 2009). Further, in general, journalists’ perception of the role of the media deviates
from the structure of news organizations with which they are affiliated (Zhu et al., 1997). This
result resonates with more general findings from organization studies, in which norms within
an organization facilitate the deviation of employees’ behavior from employer’s expectations,
which stems from changes in incentives in a new business environment (Kaplan & Henderson,
2005). Although individual employees in news organizations ultimately compose social media
posts, there are indeed difference between journalists’ posts and what they write “on behalf
of” news organzations. For example, Cleary et al. (2015) reported that news organizations’
official tweets are mostly news link sharing whereas journalists’ individual tweets were more
frequently about promotion and interaction with users. The difference is likely to become
clearer as news organizations hire social media specialist and data scientists to customize their
social media posts rather than relying on reporters (Roston, 2015, January 22; Elizabeth,
2017, November 14).

The potential disagreement between individual journalists’ Twitter use and that of news
organizations raises a question about whether the use of social media use on an individual
level, however new it is, is the most fundamental change that potentially transforms the
everyday reading of the news. Individual journalists’ tweets are likely to be susceptible to
the credibility issues from which information on social media generally suffers (Schmierbach
& Oeldorf-Hirsch, 2012). Thomson et al. (2012) report that people believe official news
outlets more than individual journalists. An et al. (2014) found that news readers believe
news information significantly less on Twitter when the news is tweeted by individual friends
in disaster situations. This assessment brings us to a need to explore organizational level
strategies for disseminating news stories via social media to thoroughly evaluate how social

media as a new information platform can transform journalism and everyday news reading.
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2.1.2 Twitter as a News Distribution Platform

Despite the potential of social media to facilitate new types of journalism, traditional news
reporting still plays a major role in news distribution and consumption on social media. Pew
Research’s 2009-2010 study reported that, among online news readers, only 6% responded
that special interest news sites are their favorite news site, and 5% answered bloggers’ sites
are their favorite. A substantial portion still prefers websites run by traditional news orga-
nizations (Purcell et al., 2010). Collecting trending topics from the Tweetersphere, Kwak
et al. (2010) found that the majority of tweets were reactions to headline news.

Moreover, traditional news outlets do not appear to take advantage of the new opportu-
nities that many observers expect Twitter to provide. Media scholars expected that the Web
would afford news organizations a channel for the mutual interaction between the media
and its audience (Chan-Olmsted & Park, 2000), and an effective promotion tool to attract
younger audiences who do not regularly access traditional media (Palser, 2009; Chan-Olmsted
et al., 2013). However, evidence that news organizations are using these opportunities is
rather weak. For example, Greer & Ferguson (2011) analyzed tweets from 488 local TV
stations, and found out that only 23.3% of 455 commercial TV stations tweet for interaction
with news readers. Similarly, Meyer & Tang (2015) recently hand-coded 4,507 tweets from
60 local news organizations (TV and newspaper), and only 7.4% of the tweets from local
television stations and 11.6% from local newspapers were intended for interaction. Cleary
et al. (2015) drew a similar finding in tweets from CNN International channel. These studies
also generally conclude that traditional news companies are not engaged in promotion for
either their website, or the organization’s brands (Greer & Ferguson, 2011; Meyer & Tang,
2015).

News organizations seem rather to use Twitter as another news distribution platform.
Greer & Ferguson (2011) found 94.9% of the commercial TV stations tweet to disseminate
their news articles whereas only 17.6% tweet to promote their programs. Similarly, Meyer &

Tang (2015) reported that 94.4% of the tweets from TV stations and 96.3% from newspapers
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are for news link sharing. The news distribution through Twitter is a profitable tactic. Hong
(2012) found that the Twitter use and the number of tweets by the news organizations
induce more traffic toward their news websites. Therefore, news link sharing would be a

major concern when news companies contemplate their social media use.

2.1.3 Emerging News Outlets and Social Media

As a new news distribution platform, social media bring fresh players into the media ecosys-
tem by sustaining alternative news outlets (Nicholls et al., 2016; Rauch, 2015). Research has
described various kinds of emerging media enabled by the Internet’s capability of matching
the new services with niche demand in the long tail (Anderson, 2007). Earlier works focused
on ‘niche news’ that targets narrowed interests, such as technological gadgets and subcul-
tures. However, many of the niche news ventures became a part of the traditional news
ecosystem by providing narrowly focused news stories to traditional media organizations
(Grueskin et al., 2011; Cook & Sirkkunen, 2013).

Other types of emerging news outlets that followed the niche news are news curation
services, which aggregate news information from other news organizations. Many news
curation services followed the normalization process by which they became a regular news
organization. In 2011, for example, Weber & Monge (2011) found that Huffington Post was
playing a role of hub, similar to Google News or Yahoo! News by applying a modified version
of the hub-authority model (Hyperlink-Induced Topic Search; HITS) (Kleinberg, 1999) to
a content sharing network between online news outlets. Since then, however, Huffington
Post has grown as one of the most popular news sources in the United States that produces
its own original content even ahead of CNN (Newman et al., 2016). Fact-checking websites
emerged as an alternative form of information sources, but according to Lowrey (2017)’s
assessment, now their organizational behaviors partially conform to traditional journalistic
conventions and routines.

The success of the emerging news websites is due primarily to the use of social media.
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These emerging news organizations are vigorously using social media as their major distribu-
tion platform (Newman et al., 2016), and unlike many legacy media, they explicitly aim at
the virality of stories to gain popularity among social media users. According to Faris et al.
(2017)’s analysis, tweets from online only news websites such as Huffington Post, Breitbart
and The Hill were shared more frequently by users than those from most of the legacy media
during the 2016 US presidential election season. The only legacy media whose tweets were
shared more by small margins were the New York Times and CNN. This is disproportional
to the significantly smaller number of followers the emerging news organizations retained;
Huffington Post, The Hill and Breitbart had 11.3M, 2.93M and 896K followers respectively
as of January, 2018 whereas the New York Times, CNN and Fox had 40.8M, 39.1M and
16.9M, respectively. This observation indicates that the emerging news organizations’ news
distribution through social media has been successful.

Further, recent works also show that their news links disseminated via social media
play an agenda-setting role in political discourses. Benkler et al. (2017) found that the
vast majority of political agenda during the 2016 US presidential election emerged from the
right-wing online media, such as Breibart much ahead of legacy media such as Fox News.
Additionally, Starbird (2017) found that the emerging partisan news websites are playing
a leading role on Twitter in forming conspiratorial alternative political narratives about
sensitive political issues, such as mass-shootings. Because some of the emerging media are
explicitly denying the traditional journalistic conventions and norms, it is more important
to know how the emerging media are utilizing social media to gauge the impact of social

media on journalism.

2.2 News Dissemination Strategies on Social Media

2.2.1 What Makes Social Media Different as a News Distribution Platform?

If social media are a news distribution platform for news organizations, does consuming news

on social media affect the experience of news readers? Because social media have many socio-
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technical components, their impact on news consumption can be delivered through multiple
paths. However, the role of news organizations’ social media strategies has not drawn much
attention as one of the paths. Instead, a social network (An et al., 2011; Bakshy et al., 2015;
Hermida et al., 2012) and recommendation algorithms (Bakshy et al., 2015; Pariser, 2011)
on social media have been the main foci of literature that investigates the impact of social
media on news consumption. The findings differ, or even contradict each other, depending
on the context in which each study was conducted.

Results about the impact of a social network on news consumption differ depending on
whether the weak tie or the strong tie (Granovetter, 1973) dominates. An et al. (2011)
and Hermida et al. (2012) commonly report that social networks formed on an online social
media platform increase news diversity. Their results conform to the “weak tie” argument;
users are exposed to information that they would not know about without social media from
their friends’ recommendation who do not share preferences. However, a Facebook data
science team recently reported contradictory evidence analyzing users’ news link selection
on Facebook (Bakshy et al., 2015). They found that the proportion of hard news stories with
the opposite political view available to users decreases dramatically as they friend with other
users. For example, 45% and 40% of hard news available to conservative and liberal users
are with the opposite political view if the users are randomly exposed to news on Facebook.
However, only 24% and 35% of hard news shared by users’ friends are “cross-cutting” — i.e.
with the opposite political view — for liberal users and conservative users respectively. This
is because Facebook users tend to friend users who share similar political views. In other
words, the strong ties dominate in this case.

A few recent human-computer interaction (HCI) studies have focused on algorithms that
automatically curate information for social media users. Previous research has discussed
the power of the algorithms to govern access to information (Kitchin, 2016). Biased access
to information online due to the algorithmic curation may cause users to encounter only

viewpoints that reinforce their existing attitudes, which prevents minority opinions from
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being expressed and deliberated (Bozdag & van den Hoven, 2015). Bakshy et al. (2015) also
measured how much the algorithm reduces consumption of the opposite view on Facebook.
They found that conservative users see 5% less cross-cutting content in their News Feeds

compared with what friends share, whereas liberals see 8% less.

2.2.2 Competition for Limited Attention on Social Media

This dissertation introduces additional structural factor in news consumption through social
media that may affect news readers’ experience to the discussion. That factor is news
organizations’ news dissemination strategies to attract social users’ limited attention. As an
economic entity, a news organization is likely to adapt its behavior to the socio-technical
characteristics of social media as a news distribution platform to attract more news readers.
Its social media strategies, as a result, may affect content that news readers end up consuming
through social media in turn.

News organizations have adopted strategies to cut the clutter on other online news plat-
forms, such as a search engine. Search engines are a previously dominant online news plat-
form for readers overloaded by the mixture of individual news articles from diversified sources
and all other kinds of information available online (Hermida, 2010). As Manovich (2012)
characterizes them, search engine users query relevant information with keywords they ex-
pect to be associated with the content they look for to extract it from databases. Knowing
this, news organizations have widely used news distribution tactics to maximize a chance
that their content is visible in a search result, which is often called search engine optimization
(SEO) (Dick, 2011; Newman, 2011; Giomelakis & Veglis, 2015). Leading news companies
such as the New York Times and BBC hired SEO specialists and trained their journalists to
publish news content fitted to the Web (Giomelakis & Veglis, 2015). These SEO techniques
include customizing news titles for search, HTML tagging, tailoring meta data for images,
URL optimizing, etc. They are partly technical choices to conform to a search algorithm,

but also strategic choices that reflect an organization’s online performance and competitors.
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Using an ethnographic approach and interviews, Dick (2011) describes that SEO specialists
in news organizations engage in a click stream analysis and a competitor analysis to find the
best practices of SEO. He also found that SEQO involves significant cost in training journalists
and facilitating communication between SEO specialists and the desk.

As more audiences are moving toward social media to read news, news organizations are
likely to adapt to different socio-technical traits of social media, in addition to search engines.
Manovich (2012) contrasts it with search engines, asserting that information on social media
is organized as a data stream rather than a database. On an information platform that a
data stream rules, a user experiences a continuous flow of information. Weltevrede et al.
(2014) relates the stream on social media with the traditional distinction between ‘push’
technology and ‘pull’ technology on the Web. As information is continuously ‘pushed’ to a
user, new information immediately replaces old information in a data stream. Thus, a user
is likely to miss relevant information swept by irrelevant information pushed by a stream.
This can create severe information overload compared to a search-based platform where a
user pulls relevant information.

News organizations need to consider the information overload that their own and other
news organizations’ news sharing can generate on social media. Anderson & De Palma (2013)
mathematically model a competition among multiple companies to sequentially propagate
information to consumers. Having an advertising market in their mind, the authors assumed
a scenario where a consumer becomes aware of the company’s product only when she chooses
to see information from the company. Anderson and De Palma call this situation competition
for limited attention because other companies also try to reach the consumers who cannot
process all the information. One conclusion of their model is that companies are better
off by refraining from excessive information propagation because it will mitigate consumers’
information overload.

However, whether to propagate information may not be the only strategic concern in

sharing news on social media. Anderson and De Palma’s model only reflects a limited aspect
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of information quality in that all consumers in the model are assumed to agree on how
good or bad the information quality is, and this simplification allows firms to decide only
how many information goods they are going to propagate to consumers depending on the
information quality they produce and competition with other firms. However, the quality of
news information, in reality, may not be something everyone can agree upon; a news story
typically contains different topics, has a specific viewpoint on a certain issue of interest, and
may be factual or opinion loaded while there must still be a dimension of being better or
worse. Therefore, news organizations’ strategic concerns are likely to be richer than only
their link sharing decisions. For example, news companies may want to summarize and
paraphrase a news story (e.g. within 280 characters on Twitter) shared on social media so
that the composed social media post efficiently represents the original content, but is succinct
enough not to overwhelm social media users’ attention.

Although news organizations’ news dissemination strategies on social media have not
been widely analyzed, recent marketing literature revealed that, in general, companies are
strategic about using social media as their branding platform. Interviewing 14 marketing
managers responsible for the social media activity of their company, Tsimonis & Dimitriadis
(2014) found that the presence of competitors on social media is one of the main motiva-
tions of running their own social media account. With a similar approach, Parveen et al.
(2015) revealed that social media teams run by many companies learn information about
competitors via social media, and strive to develop an innovative social media use different

from their competitors’.

2.2.3 Selective News Link Sharing as Gatekeeping

Built on the strategic concerns news organizations consider for social media, an immediate
question is, “Which news do they choose to share on social media?” If news organizations
select a certain subset of news stories to share their links on social media, and if the selective

news link sharing is a strategic choice, it will manifest itself as certain patterns in shared news
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content and unshared news content. Then, the pattern will effectively act as an additional
layer of gatekeeping imposed on social media users. Link sharing as gatekeeping is not a
new phenomenon in journalism. Dimitrova et al. (2003) earlier found that American major
newspaper companies use hyperlinks as a gatekeeping tool to control the number of external
links to an information source.

The selective news link sharing on social media can be understood as an inter-media
agenda-setting via gatekeeping between news websites and social media. The selective choice
of information by news organizations has been explained under the framework of agenda-
setting by gatekeeping (Shaw & McCombs, 1977; Shoemaker & Vos, 2009). In other words,
news organizations influence public opinion not only by carrying through their opinion,
but also by choosing issues for the public to think about (McCombs, 2014). This theory
expanded toward inter-media agenda-setting theory (Meraz, 2011; Vargo et al., 2017) and
network agenda-setting theory (NAS) (Vargo et al., 2014), in which sequential choices of
information from media by other actors such as other news organizations or social media
users, also exert the agenda-setting power by selecting information. Empirical studies based
on these frameworks often track changes of issues across different media outlets or media
platforms to know which media were influencers, or those who set the news agenda of others
(Meraz, 2011; Vargo et al., 2017).

Whereas these frameworks focused on the actors’ intentional choices, such as news organi-
zations’ editorial decisions, another development of the agenda-setting theory, acknowledges
that technological factors can impact the salient agenda as well. Extending the agenda-
setting theory that focuses on a linear propagation of information from news organizations
to a public, agenda-building theory considers reciprocal influences between multiple entities
(Kiousis & Ragas, 2015). Because different entities, such as news readers, political parties,
and industry come into play to interact in this framework, how technological innovations
change how each kind of entity communicate is likely to also influence how a public agenda

is built in an unpredicted way. This assessment resonates with the recent discussion to view
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a technical choice of personalized information curation algorithms as a public matter that
requires monitoring (Kroll et al., 2016; Sandvig et al., 2016). In a similar manner, this
dissertation explores the possibility that using social media as a news distribution platform
functions as a socio-technological factor that imposes another layer of information restriction

on the formation of public opinion.

2.2.4 Sentiment and News Framing

McCombs et al. (1997) expanded the agenda-setting theory to the second level — the selection
of attributes of a news object. They argue that news reporting influences how to think
about a reported issue by focusing on or neglecting specific aspects of a news object, such
as a politician or a policy. The second-level agenda-setting has a close relationship with
framing (McCombs et al., 1997) although the former tends to focus more on the choice of
information whereas the latter focuses more on the attribution of responsibility for an social
issue (Scheufele, 2000).

In their seminal study, McCombs et al. (1997) acknowledged the importance of sentiment
in shaping how to think about news. By connecting social issues with positive / negative /
neutral sentiment, news reporting informs readers’ judgment about real-world issues (McCo-
mas & Shanahan, 1999). Research has particularly focused on negativity in news framing.
Trussler & Soroka (2014) hypothesized that news readers psychologically have a preference
for negative news framing because negativity is further from humans’ innately positive ex-
pectation and is, thus, considered a signal for more useful information (Kahneman, 1979).
Indeed, Trussler & Soroka (2014) found that politically motivated news readers prefer neg-
ative news framing under an experiment condition. They suggest this result as evidence
for the demand side explanation of the prevalence of negativity in political reporting. Built
on this assessment, researchers have applied automated measurements of sentiment in news
stories. For example, using human coders and multiple lexicons, Young & Soroka (2012)

found that news framing is consistently biased toward the negative, particularly for crime
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and foreign policy topics.

For traditional newspaper reporting, journalists must compose headlines that summarize
news stories they have written. However, the headline is not only a mere summary of news
content, but also the main ‘hook’ of a news story to readers (Molek-Kozakowska, 2013).
In the same vein, Bell (1991) listed the main purposes of headlines as a) summarizing, b)
framing and ¢) attracting. In other words, how the content is summarized in headlines
influences news readers’ choice to actually read the story. The similarity between headlines
and news paraphrasing for social media implies that journalists’ choices made for headlines
that have been observed in previous studies can inform us about potential choices made for
social media posts.

Online news consumption is likely to make the reader attracting role of news paraphrasing
more important, due to the competition between individual news stories online. In traditional
news consumption where news stories are consumed as a bundle (e.g. a newspaper or TV
news program), headlines signal news content to compete with other articles within the same
bundle. Thus, the headlines have to be to written to show a story’s relevance to a reader
(Dor, 2003). However, in the online environment, news readers typically navigate across
different news sources. In this circumstance, news organizations have a strong incentive to
signal their stories’ appeal to readers. Moreover on social media, this signaling incentive is
likely to be even larger because users’ attention is easily distracted. Indeed, researchers have
detected a proliferation of sensational expressions in online news headlines for click-bait. For
example, Chakraborty et al. (2016) and Potthast et al. (2016) showed sentiment polarity
(valence) can be used as a predictor of an automated click-bait detection algorithm.

Negative news summary has been shown to have a strong impact on news perception.
Manipulating headlines and leads, Price et al. (1997) found that experiment subjects’ opinion
and emotional valence about funding to public universities change depending on how the
same information is framed (conflict / human interest / consequence). Further, they found

that the changed opinion impacts the decision making about the policy. With a similar
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experiment design, Zillmann et al. (2004) showed that experiment subjects spend more
time reading news stories when they are framed as conflict or victims’ agony rather than
misfortune or economic loss. These studies imply that news paraphrasing, such as a social
media post, has a power of extra-framing on top of frames in the main body of news stories.

All in all, the literature I have discussed so far implies that news organizations are
likely to be engaged in strategic behaviors on social media through which they regularly
disseminate their news stories, and that such behaviors can act as an additional layer of
information mediating process to news readers. These strategies can influence social media
users’ news reading as though they are editorial decisions. Just as editorial decisions have
influenced news readers about “what to think” and “how to think” (Bennett & Iyengar, 2008)
in news production, “what to distribute” and “how to distribute it” through social media may
also influence news consumption to the extent that they have distinguished patterns. The
goal of this research is to explore such strategic behaviors, particularly on Twitter, and
evaluate whether news organizations’ news dissemination strategies on social meida deserve
public discussion as an information mediating process that potentially has a significant social
impact.

Althouhg a few previous works have categorized types of news tweets by news organi-
zations (Newman, 2011), their attention has been limited to a social media post as such
rather than its relationship with original news text, due to the large volume of news texts
and the cost of the hand-coding approach. However, the focus on tweets limits the scope of
an inquiry only to shared news rather than unshared news. Further, data exclusively from
tweets contains only information about outcomes of news organizations’ social media strate-
gies rather than input. Thus, the previous approach prevents researchers from observing the
decision-making of news organizations with regard to their distribution of published news
stories on Twitter. I, instead, adopt a large-scale news scraping and a computational text
analysis to enable the comparisons between shared and unshared news, and between text

that is tailored for Twitter and original news. Further, the computational methods I adopt
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provide an infrastructure for potential public monitoring of the social media strategies for

future discussion.

2.3 Contribution of Dissertation

This dissertation explores how news organizations’ social media use as a news distribu-
tion platform imposes an additional layer of the information mediating process, focusing on
Twitter. News organizations still play a central role in audience’s access to information on
public issues (Purcell et al., 2010), and they use major social media, such as Twitter, mainly
as a news distribution platform (Greer & Ferguson, 2011; Meyer & Tang, 2015). News orga-
nizations’ behaviors are under the effect of the socio-technical traits of social media as a news
distribution platform, and they can influence what news readers think and how they think
about pubic issues (Bennett & Iyengar, 2008). Specifically, news organizations are likely to
adopt strategies to cope with social media users’ limited attention, which may bias their
news reading. Thus, as more news readers use social media as their source of information,
what news organizations share and how they share news on social media may also influence
the information to which news readers are exposed.

News organizations potentially both help and harm society by selectively choosing news-
worthy information. They help news readers understand the world by reducing the amount
of information to process, but they also may bias readers’ perception of public issues due
to selectively chosen information in favor of their viewpoints. Thus, how news organiza-
tions choose information has been central to the evaluation of the social impact of news.
The information restriction by news organizations generally takes place in two ways. First,
news organizations decide the selection and salience of public issues (gatekeeping / agenda-
setting). Second, they decide the selection and salience of particular aspects of an issue
(framing) (Scheufele, 1999).

My research question about the quantity of news distributed through social media (Chap-

ter 3 and 5) and a hypothesis about selective news link sharing conditioned on news content
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(Chapter 6) are to learn how social media as a news distribution platform influences the
selection and salience of public issues. A second hypothesis about paraphrasing news for a
tweet (Chapter 7) aims at how organizations’ news distribution via social media influences
the selection and salience of particular aspects of an issue. Further, social media provides op-
portunities for a diversified news supply. They sustain many online only news organizations
as their major news distribution platform (Newman et al., 2016). Thus, this dissertation
further aims to illustrate the impact of social media on how blends of news organizations
inform readers by inclusively analyzing different types of news organizations, e.g. magazines,
national media, regional media, and online media, across the different chapters.

Empirical findings from Twitter cannot be generalized directly to other platforms. How-
ever, the general conclusion that news organizations’ strategies reflecting socio-technical
traits of social media as a news distribution platform creates an additional information me-
diating process, is expected to be valid for Facebook, the single largest social media platform
also used as a prominent news distribution platform. As in Twitter, news organizations have
similar needs to address users’ limited attention to reach them, and sensitively react to users’
engagement in and sharing of news information. Given that Facebook refers the largest user
traffic to news websites, organizations are even more likely to customize their news dissem-
ination for Facebook as well. However, the specific patterns of news organizations’ choices
may differ between Twitter and Facebook because, compared to Twitter, Facebook provides
functions for a more closed social network actively curated by algorithms.

Methodologically, T use computational approaches for data achievement and content anal-
ysis, which enables answering research questions that are difficult to answer with traditional
approaches. Because it is hard to achieve an unbiased sample of connections between news
stories and social media posts, the hand coding approach that needs a limited number of
sample data could not allow for questions about such connections. The computational data
scraping approach and large-scale text analysis techniques I suggest in this dissertation pro-

vide tools to analyze what news organizations did to their news stories for social media.
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These tools can be further applied to additional research questions about relationships be-
tween the news and social media. Because my data collection and analysis process are
fully automated, they provide tools to constantly monitor news organizations’ social media

strategies and share the information with the public.
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CHAPTER 3

A CONCEPTUAL MODEL: AN ECONOMIC MODEL OF NEWS LINK
SHARING

3.1 Introduction

In this chapter, I present a simple model in which news organizations choose the number
of news links that they share on social media. Although highly stylized, the presented model
captures a fundamental aspect of the competition for the limited attention on social media:
to competitively supply an information good the amount of which exceeds a user’s cognitive
capacity.

Several observations indicate that this quantitative aspect of the competition is impor-
tant. Above all, there is simply too much information on social media for a user to process.
An average social media user is exposed daily to 54,000 words, the equivalent of an aver-
age novel (Bennett, 2013, July 13). As a result, news organizations are failing to attract
social media users’ attention to their brands. According to a recent Reuters Institute report
(Newman et al., 2016), only 52% of US news readers reported that they noticed the news
brand when they access to a news article via social media. FEven though a user chooses to
read a news article, she wouldn’t stay within the news organization’s website. News readers
who visit news organization websites via social media tend to stay for one minute and forty
seconds only whereas news readers who visit news websites directly stay on average for four
minutes and thirty six seconds (Mitchell et al., 2014). In other words, a typical news reader
on social media clicks on a news link, reads the news article, and leaves the news organiza-
tion’s website. In this case, the goal of the news organizations’ social media strategy is likely
to maximize the number of clicks on news links they share.

A fundamental intuition of the quantitative competition for limited attention is that the

amount of other organizations’ shared news links on social media can affect the probability
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that my news links attract social media users’ attention. Thus, my decision will depend on
other organizations’ behavior. For example, if other news organizations share so many news
links that users will not pay attention to additional information, I will not share news links
if the sharing incurs cost. This situation in which my decision depends on other agents’
decisions is often called a strategic situation, or simply a game. Thus, the simple model I
suggest is to show social media users’ limited attention can make news link sharing on social
media a strategic concern.

The model shows that the quantitative competition for the limited attention results in
many news link excessively sharing compared to news organizations’ collectively optimal
level, as an equilbrium. Since an individual company cannot fall out of this equilibrium,
it is likely to carefully devise qualitative means to attract users’ attention to news link it
published as in SEO practice. In the following chapters, I will introduce other qualitative
social media strategies in which news organization may be engaged. This conjecture about
the qualitative strategy will lead to empirical research questions I will explore with a large-

scale text analysis of news texts and social media posts by news organizations.

3.2 Competition for Limited Attention Model

Inspired by Anderson & De Palma (2013)’s advertising market model, this simple model
focuses on the short-term news link sharing decision after the news production is finished.
The main feature of this model is that there are multiple firms that repeatedly propagate
information to users who have a cognitive limit to the amount of information they can
process. Anderson & De Palma (2012) call this situation competition for limited attention.
Users’ limited attention or cognitive capacity creates a trade-off for the firms because, on the
one hand, they want to propagate more information to increase the probability of reaching
users’ attention. But on the other hand, sharing too much information will overwhelm users’
attention, which in turn makes users unable to process anymore information.

In Anderson and De Palma’s model, firms repeatedly send out one advertising message,
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only one exposure of which has an impact on consumer. In other words, their model con-
siders a situation where consumers become aware of the advertised product upon the one
exposure, which generates a fixed amount of expected profit; any extra exposure does not
generate profit for firms. Thus, it resembles the classical “informative advertising” literature
in economics wherein the role of advertising is having consumers find out about a good
(Stigler, 1961). Unlike “persuasive advertising” models, Anderson and de Palma assume that
repetitive exposure to an advertising message does not increase the likelihood of purchasing
the advertised product as a model simplification. However, a fixed amount of marginal cost
of advertising occurs every time a firm sends out an advertising message. In this setting,
firms have an incentive to repeatedly send out the same message because only greater fre-
quency of the message increases the probability that the message is exposed to a consumer,
at the expense of greater cost.

Unlike Anderson and De Palma’s advertising model, T postulate a situation where a
firm sends out hyperlinks to multiple online news stories containing advertisements, and
news organizations gain fixed profits from the online advertisement when a user clicks the
hyperlink. However, an organization sends out each link only once, which prevents a link from
incurring the profit more than once. This setting contrasts with Anderson and DePalma’s
model where one message is repeatedly sent out. The different settings between the two
models come from the different realities that they try to capture, e.g. product advertising
vs. news dissemination. Despite the difference, the main intuition that drives the outcomes
in the two models is similar; one firm’s propagation of information generates a negative
externality to competitors in that it eats up users’ limited attention. However, a selfish firm
would not care about this negative externality, which leads to an overuse of users’ limited
attention. In other words, as an outcome of the competition, news organizations excessively
share many news links on social media compared to the collectively optimal level of news

organizations.
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3.3 News Link Sharing under Users’ Limited Attention

3.3.1 A Model Setting

The model makes a few simplifying assumptions about identical news organizations and
news stories as their products. To be more specific, (a) news organizations publish the
same number of news stories, and (b) all the published news stories have the same appeal
to homogeneous news readers. (c) Also, the marginal cost of sharing an additional news
link is the same for all news stories regardless of which news organization created the story.
Thus, an arbitrary news organization, i, does not have other strategic choices other than
the number of shared links, x;. In other words, I assume that the revenue from social media
users’ clicks on news links is independent of news organizations’ other sources of revenue such
as offline subscription or visiting a webpage via a search engine. This assumption means that
the present model focuses on the short term decision of sharing news stories that are already
published. This assumption may not be too strong because, for most traditional media
firms, online revenues are still dwarfed by offline revenues. Not only does this simplification
allow us to concentrate on the core of the strategic interaction between news organizations
by eliminating many complications in reality, but also it helps develop a research question
about the degree of news link sharing on social media. I assume that a fixed cost, ¢, incurs
per a news link created. This cost specification can be interpreted as the effort to optimize
each news link to distribution on social media, as in SEO practices (Dick, 2011) such as news
title optimization or summarizing the news content for a social media post.

Each of K news organizations publishes M news stories, whose links may be shared on
social media. Because the value of news stories is assumed to be the same and independent of
other news stories’ value, the total K x M news stories are identical up to the news reader’s
choice. There are N news readers who subscribe to the only social medium that exists. Each
reader can read only T news stories, which represents their limited attention; if there are

more news available on social media than a news reader can read, i.e. KM > T, she will
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read only a subset of the available news. News readers are exposed to news stories shared on
social media in a random order and read the news stories in the order they encounter them
with probability 1 until they reach the cognitive limit 7. Thus, each reader will randomly
read 7' stories among the KM available in the case of KM > T.

In this setting, a risk-neutral news company ¢’s expected profit maximization problem is

as follows:

max_Elm;(z)] = [Pr{a story is read} Np — c|;

OSIL‘Z'SJ\/I
T
min ¢ —=—,1 Np—c}x', (3.1)
{ {ijj } '

where z; denotes the number of news articles shared by news organization ¢, and p denotes an

advertising revenue from a single click on a news article, which I assume to be the same for all
clicks. If there are more shared news articles than a social media user can read (KM > T)),
the probability that a news article is chosen is the number of news article a reader can process
(T) over the number of news articles shared by all firms in the market (3_;x;) due to the
equal probability assumption. If there are fewer news links shared on social media than
readers can process (KM < T), all news articles will be read with probability one. Thus,
min{7/>_;x;,1} is the probability for a user to read an article in both cases. Given this
probability, min{7T"/ Zj x;,1}Np is the expected revenue from a single news story through
social media. Thus the whole expression, F[mr;(z)], is news organization i’s total expected

profit from sharing x; news articles on social media given other firms choices.

3.3.2 Symmetric Nash Equilibrium

[ focus on the symmetric Nash Equilibrium (SNE) as the most plausible equilibrium because
parameters except the choice variable, i.e. the link sharing decision, x; are the same across
all firms. Let us assume there exists such a choice in the symmetric Nash equilibrium, x*.

Then, there can be three possible cases.
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1. No link sharing: z* =0
2. Full link sharing: z* = M

3. Partial link sharing: 0 < 2™ < M

3.4 Results: Over-sharing Hypothesis

First note that no sharing is the only sustainable SNE if Np < ¢. By equation 3.1, the
marginal profit from sharing a link cannot exceed Np — ¢ < 0. Thus, in the case of Np < ¢,
sharing any link cannot be profitable for all news organizations. Thus in the following, I will
focus on the case that Np is sufficiently high relative to ¢ that at least one firm can offer at

least one link and not lose money doing so, i.e. NP > c.
Np

In addition, T will only consider a case where == > % for simplicity. This assumption
is not very restrictive; rearranging the right hand side of the inequality, we get Np > ¢(1 +
1/(K —1)). For K = 2, the right side of this inequality is 2c¢. Thus, the assumption requires
only that there be enough revenue in the market to support two messages, which could be
one firm with two messages or two firms with one message each.

Let us define the news supply - attention ratio, ¢ . Then the following proposition

_ MK
- T
shows that partial sharing is sustained as a SNE when competition for limited attention is

relatively strong.

%% s a cut point such that, if ¢ is no greater than that, full-sharing

Proposition 1.
s the symmetric equilibrium, and if ¢ is greater than that, partial sharing characterizes the

equilibrium. Under the partial sharing equilibrium, the number of shared news stories per

NpT (K1)

. 4 .
Jirm is determined as x* = —; 2

Proof. See appendix
(Sketch of Proof) If there are fewer news stories than a news reader can process in the

market, marginal profit is fixed at Np — c. In this case, as long as this term is positive,
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full sharing is SNE. If there are more news stories than readers’ cognitive capacity, marginal
profit is decreasing in the number of links. Then, partial sharing equilibrium potentially
exists at the level where marginal profit is zero. However in some range, marginal profit may
stay positive at the maximum number of news stories news organizations can share, M. In

that case, full sharing still characterizes SNE. Otherwise, partial sharing is sustained as a

SNE.

In sum, both the partial sharing and the full sharing equilibrium are possible depending
on the news supply - attention ratio relative to profitability. The relative strength between
how many total news stories are published compared to users’ limited attention and the
profitability of sharing determines the proportion of news stories shared on social media

(ﬁ_; = %%]&FK = %(ngl)%) among M published news stories. In Chapter 5, this

outcome will be used to test whether a news organization indeed cares about others’ quan-
titative choices.

Note that %%N p is marginal negative externality when all news organizations
share all stories. When all organizations share M stories, one organization’s marginal profit

is %Np —c LNp. The first two terms are the direct effect from sharing the marginal

- MK?

link, and the third term is the indirect marginal loss from lowered probability for a news
link to clicked due to one more link on the social media. The indirect effect incurs to all
other news organizations as well as the given organization. Because there are (K — 1) other
organizations, this marginal externality adds up to %@N p. Then, the condition for
full sharing equilibrium in Proposition 1 is equivalent to the condition where this marginal
negative externality at full sharing is larger than the marginal cost of sharing an additional
link, c¢. In other words, full link sharing is SNE.

Now the condition for three possible SNE can be characterized in a two-dimentional space

generated by the marginal profit - cost ratio, Np/c, and the number of story — attention ratio,

M/T as in Figure 3.1.
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Figure 3.1: Conditions for SNE.

3.4.1 Comparative Statics

Proposition 2. (Ezcessive sharing hypothesis) Firms share no fewer stories than the first

best under SNE.

Proof. To replicate the first best (FB) choice of news organizations, suppose all news orga-

nizations collude. Then, the colluding entity’s problem is simply:

s [oin {1} o

0<z<KM

where x denotes the total number of shared news links. It will share no stories if the marginal
cost is so high that any sharing is not profitable (Np < ¢).

Thus, now suppose Np > ¢. If KM < T, the colluding firm will share all KM stories as
in the competition case because the profit on the marginal link shared is Np — ¢ in this case,
which is assumed to be positive.

Suppose KM > T. First consider marginal profit at x > T. Because the profit maxi-
mization problem becomes maXT<x<MK(%Np—c)x, the marginal profit is —c < 0. In other
words, any choice in (T, M K| cannot be optimal. However, the marginal profit in =z < T is
Np — ¢ > 0. Thus, sharing T stories is optimal.

In sum, each firm under collusion simply shares M if MK < T, and T/K it MK > T
as long as Np > c¢. This is no greater than the SNE choice for M if MK < T, and M or
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—% 7 L MK > T. The latter is equal or greater than the former under the assumption,
>

5, we made. O

Let us call each firm’s choice under the collusion zf' 2. Then, Proposition 2 is summarized

3.5 Discussion of the Conceptual Model and An Empirical Hypoth-
esis

The excessive sharing result follows from the fact that the competition for limited at-
tention corresponds to the the tragedy of the commons (Hardin, 1968; Ostrom, 2015) where
each economic agent’s choice exerts negative externality to other agents’ decision. If firm
1 shares one more news link, it puts more load on news readers’ limited attention when
there are sufficiently many news links on social media. Because of the additional link on
social media, news readers’ distraction affects not only the probability that firm ’s link is
clicked, but also the probability that all other firms’ links are clicked. On the other hand,
firm 7 gets benefit from sharing more links because the firm increases its share of attention
relative to other news organizations. The negative externality from sharing more link causes
a game situation in which each company needs to be strategic against each other. Because
one company’s profit depends on other companies’ strategies as well as its own strategy, the
company needs to take account of decisions that other firms would made to optimize their
strategy for profit. The equilibrium number of shared links, z* is the result of this strategic
concern.

The standard result of the tragedy of the commons game states that users’ attention as a
public resource (Anderson & De Palma, 2009) will be overly occupied relative to the optimal
level because an individual company interested only in its own profit would not care about
the negative externality to other companies. The excessive link sharing I proved corresponds
to this general conclusion of the tragedy of the commons game. Further, this result implies

that competition reinforces information overload on social media.
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An outcome of the model in which the amount of shared news links is a strategic decision
constitutes a testable hypothesis. If the link sharing were not a strategic concern, the pro-
portion of news stories shared by a news organization will not be associated with the number
of other organizations’ news stories. If news organizations do not perceive competition as
a meaningful concern, the perceived probability that a shared news story is clicked will in-
crease in the number of shared news links independent of other news organizations’ decisions.
Then, the profit maximization problem should be maxogxiSM[min{xZi, 1}Np — c|z;. By the
same logic as the proof of Proposition 2, the optimal choice should be all news stories or
the maximum number that their readers can process, i.e. M or T'. Thus, the proportion of
shared stories will be 1 or T'/M, which does not depend on other news organizations’ choices.
On the other hand, if news link sharing is strategic as in the previous model, the proportion

is 2% /M = @@% = % (Klgl) %, which depends on the total number of stories all

organizations published. In other words, the more other news organizations publish, the
fewer of their own news stories a news organization shares. This hypothesis will be tested
using a Web scraped data set described in Chapter 4.

Although the model in this chapter illustrates one strategic aspect of the amount of news
link sharing, one should note that the model is based on stylized assumptions. Above all,
this model ignores horizontal and vertical news qualities. Thus, the simply quantitative
reactions to the number of other organizations’ shared news links is unlikely to be close to
the full description of competition among news organizations on social media. For example,
how is a firms selection of news topics influenced by the topics offered by its competitors?
Are there other strategic tools that news organizations can use on social media than simply
whether to share a decision? In Chapter 6 and 7, using text analysis techniques, I will take

on some of these questions about the qualitative aspects of news link sharing on Twitter.
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CHAPTER 4

AUTOMATED DATA COLLECTION AND COMPUTATIONAL ANALYSIS
OF NEWS DISTRIBUTION ON TWITTER

In the earlier chapters, I proposed potential social media strategies stemming from competi-
tion among news organizations on social media. However, the empirical examination of the
existence of such strategies poses methodological challenges, which are mainly involved with
scale of the data. For example, to test whether a news organization reacts to the number
of news stories published by other organizations, I need to have a measure for the total
number of news stories. To test the selective news link sharing, T need to have a sample of
published news stories which do not misrepresent the distribution of news contents because
such a sampling bias will change the estimated proportion of shared news content. However,
it is impossible to distinguish news contents before reading the news. It raises a challenge
because a researcher has to analyze the data first to get a good sample.

Even though automated data collection allows for bypassing such a sampling challenge by
collecting all the data available online, the sheer amount data also prevents the traditional
hand-coding approach. For example, the dataset used for this dissertation includes more
than 400K news stories and more than 150K tweets with embedded news links. Further,
my analyses involve comparisons of the pairs of news stories and tweets, as well as separate
stories and tweets on their own. Thus, to answer the questions posed in this dissertation
calls for computational text analysis methods as well as automated data collection.

In this chapter, I will explain the techniques I adopted for the data collection and the
analyses. In addition to the utility for this study, the Web scraping software built on an open-
source database, Media Cloud can be generally used for further public monitoring of new
organizations’ behaviors. More generally, [ apply the analytical tools from machine learning
and sentiment analysis fields as computational translations of media-related social scientific

research questions. These techniques are valuable because they help expand the frontier
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of answerable questions in social science, and extend a one-shot observation to long-term

monitoring of social phenomena under the evolutionary process.

4.1 Automated Data Collection

4.1.1 Data Collecting Software

The data were automatically collected by a system of software I developed for this study
with Python language. The system has three main components to collect news stories
and tweets with embedded hyperlinks to them, which were required for the subsequent
analyses. First, the news scraper collects news stories published on each news organization’s
website. This software is built on Media Cloud, an open sources database developed and
maintained by the Harvard Berkman Klein Center!. Media Cloud monitors the RSS feeds of
approximately 60,000 news organizations around the world every thirty minutes, and stores
meta-information of the news stories fed via RSS. To my knowledge, this is the largest set
of data regarding news stories published online. Because Media Cloud does not provide
content of news stories, the news scraper opens all the URLs in the list from Media Cloud
and downloads the news texts.

Second, the Twitter scraper collects tweets from each news organization’s official Twitter
accounts. When news organizations have more than one account, Twitter scraper downloaded
data from all the accounts.2 The Twitter scraper collects text in tweets, embedded URLSs, and
the tweeted date via Twitter REST API. Third, to identify which news stories were shared
on Twitter by news organizations, the URL matcher matches URLs from news dataset with
URLs from the Twitter dataset. The URL matcher conducts multiple steps of URL pre-
processing because URLs are often shortened to save space within a tweet, or modified to
have them contain useful information. Thus, the pre-processing includes URL unshortening

and query term parsing. Additionally, it parses out news titles or news IDs to maximize

1 Available at https://mediacloud.org
2See Appendix B to see the list of the included accounts.

36


https://mediacloud.org

<News scraper> <Twitter scraper>
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news 3 — URL« » news 3 — URL

Figure 4.1: A computational method to identify shared and unshared news on Twitter.

performance of the matching task. This data collection system is visualized in Figure 4.1.

A news story was recorded as shared when it was shared at least once.

4.1.2 Description of Data

News organizations in the dataset were collected from Alexa online traffic ranking. I retrieved
the top 200 websites from the Alexa news media section. I augmented this list using a list
of media that were influential during the 2016 US Presidential Election according to the
recent Harvard Berkman Klein Center report (Faris et al., 2017). Then, I chose only US
news websites except the BBC, the Guardian, Reuters and Al Jazeera, which potentially
have a substantial impact on news consumption in the United States. Among 116 news
organizations in the original list, I removed news organizations whose RSS feed is not well
monitored by Media Cloud (28 organizations), and whose online news stories were not parsed
by the News Scraper (4 organizations). This process resulted in 84 news organizations. These
news organizations are categorized for convenience as in Table 4.1.

The dataset includes regional media and online-only news websites. I included the online-
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Table 4.1: The list of news organizations included in the dataset.

National Regional Magazine Online
ABC News The Arizona Republic Economist AlterNet
Al Jazeera Baltimore Sun Forbes Bipartisan Report
BBC Boston Herald New York Magazine Breitbart
Bloomberg Chicago Sun time The Atlantic BuzzFeed News
CBS News Dallas News The Christian Science Monitor Common Dreams
CNBC Denver Post The New Republic Conservative Tribune
Fox News Des Moines Register Time FactCheck
MSNBC Detroit News FiveThirtyEight
NBC News Houston Chronicle Free Beacon
New York Times Miami Heralds Gateway Pundit
NPR New York Post Huffington Post
PBS Newshour Newsday IBTimes
Reuters NJ.com Infowars
The Guardian Orange County Register Inquisitr
USA Today Oregonian Media Matters
Wall Street Journal Orlando Sentinel Politico
Washington Post Seattle Times PoliticusUSA
Sun-Sentinel
The Indiana Star Slate

The Kansas City Star
The Mercury News

The Philadelphia Inquirer
The Press Democrat

The Sacramento Bee

The Stranger

The Tennessean
Washington Times

Talking Points Memo
The Conversation
The Daily Beast

The Daily Caller
The Hill

The Intercept

The Root
townhall.com

Vanity Fair

Vice

Vox

Washington Examiner
Western Journalism
Westword

only news websites to see if the traditional news organizations and the online-only outlets

adopt different social media strategies.

The data were collected between November 20,

2017/11/20 and January 1, 2018, and January 9, 2018 and January 28, 2018 for sixty-three

days. The data collection includes a gap week during which data were not collected because

the software was mistakenly turned off. This data collection process resulted in 435,355

news stories published by 84 news organizations. Among them, 152,555 new stories were

shared, resulting in a 35.04% sharing proportion. The number of published news stories by

news organizations varied from 21 (InfoWars) to 30,341 (Washington Times). This variation
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Figure 4.2: The average proportion of news sharing of each news organization against the
average number of news stories daily published with a smoothed trend. Each dot represents
a news organization.

stems from a difference of their media types, from websites that stem from opinion blogs,
such as Infowars or townhall.com, to magazines such as Economist or Time. On the other
hand, daily news outlets with blogs as a part of their websites, such as Washington Post,
or regional papers partnering with other news outlets, such as the Seattle Times publish
far more news stories on their websites. The proportion of shared news stories also varied
from 7.122% (the Seattle Times) to 95.16% (Economist). This variation depends on how
many news stories they publish on their own. Magazines such as Economist or Time tend
to share a majority of what they publish whereas outlets with partnered content and blog
posts by journalists, such as Washington Post or the Seattle Times, tend to share less. This
relationship is visualized in Figure 4.2.

The non-parametrically smoothed trend calculated using the Local Polynomial Regression
Fitting (Cleveland et al., 1992) appears to show a negative trend (the blue line in Figure
4.2). However, there is a possibility that the outliers that publish more than 200 news stories

are driving the negative trend. These outliers turn out not to impact the general findings. I
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Figure 4.3: Daily Number of Published Online News Stories. The data weren’t collected
during the period between the blue dotted lines.

will discuss the robustness result in Chapter 5.

Figure 4.3 shows the daily pattern of the number of published online news stories by
the 84 news organizations. It shows a clear fluctuation where the number of published
news stories is lower on weekends and holidays. That is, in addition to the lower number of
published news items on Saturday and Sunday, the figure also shows that news organizations
publish much less news on Thanksgiving (November 23, 2017), Christmas, and New Year’s.
Moreover, heading toward the end of 2017, the number of news stories took a downward
trend, which seems natural for the holiday season, and a sharp recovery after the new year
began. The graphical observation shows that the daily pattern is consistent with weekly and

seasonal work patterns, and provides a useful face validity of the data.

4.2 Computational Text Analysis

To analyze news organizations’ potential selective news link sharing and the extra-framing

imposed in the process of news paraphrasing, I adopt computational text analysis techniques
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Figure 4.4: Text pre-processing procedure.

from machine learning and sentiment analysis. To apply these methods to text data, news
texts should be processed into a machine-readable form. This section will discuss the pre-

processing first and then explain the text analysis techniques.

4.2.1 Text Preprocessing

The richness of written and spoken natural language make a statistical analysis difficult.
To simplify text data to a form that is statistically analyzable and, yet not to the point
at which interesting variation in the data vanishes, researchers often apply standard pre-
processing procedures to given corpora (Manning et al., 2008). Figure 4.4 summarizes the
pre-processing procedures I apply to news stories and social media posts for this study.
The removal of capitalization, punctuation and stop words rids texts of less informative
data, and reduces the dimensionality of data. In a final form of text data, each word or phrase

stands for a single variable. This can cause dimensionality problems for a statistical analysis
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because there must be many words (i.e. variables in a text analysis) relative to the number
of documents (i.e. observations). Removing uninformative words mitigates this problem at
the expense of losing minimal variation in the data. Stemming refers to a procedure that
achieves the base form of a word. This procedure also reduces the dimensionality of the
data, but removes only the functional parts of a word. This implies an assumption that the
functions of words, such as class or grammatical number, are not important for the purpose
of analysis. I apply standard Porter stemming algorithm (Porter, 1980).

Discarding word orders is a simplification that assumes a word order is uninformative.
Although this is evidently a false assumption, discarding word orders is a standard practice
because incorporating word orders produces little enhancement in model performance relative
to the computational cost this process saves (Manning et al., 2008). The simplification
results in the bag-of-words model whereby an author of a text picks multiple words from
an identical and independent word distribution to compose the text. The final outcome of
the pre-processing procedures is a word-document matriz; a column equals words, and a row
equals documents. Entries of the word-document matrix stand for the count of phrases used
in a document. A researcher uses this matrix just like a data matrix is used in standard

statistical methods.

4.2.2 Selective News Link Sharing: Structural Topic Model

To see if news organizations tend to share more popular topics on Twitter, I use a machine
learning algorithm, Structural Topic Model (Roberts et al., 2016) that applies to natural
language — i.e. news text in this dissertation. The flip side of the research question, “What
type of news is likely to be shared on social media?”, is “what type of news is not likely to
be shared?”. This means that, to know about news organizations’ selective link sharing on
news content, a researcher needs to compare shared news and unshared news. Compared
with many previous works, which focus only on social media posts, the requirement for the

comparison between two sets of news stories dramatically increases the volume of data that
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needs to be analyzed. First, a researcher needs to look at news stories that contain much
longer text than social media posts. Also, one needs to look at both shared and unshared
news stories.

Manually reading all the news articles to decide what types of news are more likely to
be shared is an implausible task. To illustrate this, suppose that a news organization daily
publishes one hundred news stories, and a researcher wants to analyze news stories published
by twenty news organizations for a week (say six days excluding Sunday). The researcher
needs then to analyze 12,000 news articles, and discover different patterns between shared
news and unshared news.

Structural Topic Model (STM) is an algorithm that permits automated analysis for such
an inquiry. This statistical algorithm simultaneously discovers latent topics in news stories
and identifies topics and phrases statistically associated with the link sharing decision. In
other words, to circumvent the implausible manual approach, by applying STM, I replace
the research question with a computational task that identifies topics correlated with the
link sharing decision.

STM is a recent extension of topic models (Blei et al., 2003; Blei & Lafferty, 2006; Blei,
2012) designed to identify latent topics from the co-occurrence of words. STM extends topic
models by embedding regression models within them. That is, STM simultaneously find
topics and regresses the topics to other observable variables. This allows for testing the
association between latent topics and the link sharing probability, which will be the main
interest of Chapter 6.

In the class of topic models, a topic is operationalized as the latent distribution of words
(or phrases depending on text models). To find the latent distributions, a topic model
assumes a text generating model, in which an author chooses a topic from a multinomial
distribution, and words (or phrases) from another multinomial distribution given the topic.
Based on this text generating model, the model is estimated by Bayesian methods. Depend-

ing on how to specify the prior belief about the probability that a topic is drawn, topics can

43



have only negative covariance between one another (Dirichlet distribution; Latent Dirichlet
Allocation), or can have both positive and negative covariance (logistic normal distribution;
Correlated Topic Model).

STM is built on the correlated topic model Roberts et al. (2013, 2014); Lucas et al.
(2015). The word probability given to a topic is assumed to be determined by document
covariates (being shared in my case) in the prior belief. This specification allows for both a
identification of topics and the regression to find topics related to the sharing decision as a
covariate.

[ use STM with modifications to the model in regard to the news link sharing context.
In particular, I specify a news text generating process that depends on topics and the link
sharing decision. Formally, the generative process for each news article that I assumed for a

STM model is:

1. Forming attention to topics: A news organization forms an attention (gd) to topics for
an article d, which is determined by an organization, the news sharing decision, and

the interaction between the two, which are included in X .
041X 4,5 ~ LogisticNormal (i = Xg7v, %) (4.1)
2. Forming a word probability given a topic: A news organization forms a probability
to use words (83, ) for the article d and given a topic k, which is in turn determined

by the baseline weight (m), the deviation by a topic k, k., the deviation by sharing

decision g, kg and the interaction between the two ;.
Ba e < exp(m + K, + kg + Ki=g,) (4.2)
3. For each word (n) in a news article (d), n € 1,..., Ny

e Decision on news topic: A news organization draws word’s topic based on the

attention to topics formed in 4.1.

—

Zd,n|§d ~ Multinomial(0)
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Figure 4.5: A graphical representation of sharing-dependent topic model.

e Decision on words: Conditional on the topic chosen, a news organization draws
an observed word from that topic according to the word probability formed in

4.2.

ww,n]zdm, Ba == ~ Multinomial(8g —)

This formal specification, also visualized as a graphical model in Figure 4.5, allows us to
identify discriminating words that control topics. The vanilla topic model without covariates
is conditional only on the first and last strata (attention to topics and word use probability)
in Figure 4.5 to find latent topics. On the other hand, the two strata in the structural topic
model are in turn conditional on the news article specific link sharing decision (shared?)
in two ways. First, the attention to a topic depends on the sharing decision, which (1) in
Figure 4.5 represents. This corresponds to equation 4.1 in the formal specification above. If
~ in equation 4.1 is positively large for a topic k, a news article with the topic k is likely to
be shared. Second, word frequencies depend on the sharing decision, which (2) in Figure 4.5
represents.

Lastly, the structural topic models adopt the same Laplace prior to the word frequency
coefficients. Thus, the structural topic model adopts the same automatic variable selection

technique as in the recent discriminating words algorithms Monroe et al. (2008); Taddy
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(2013); Mitra & Gilbert (2014).

In sum, the structural topic model provides a computational way to identify several
associations between news text and the sharing decision. First, it identifies news topics
and how they are associated with the sharing decision. Second, it identifies discriminating
words after controlling the topics. Lastly, it also identifies discriminating words within each
topic. Further, this is a way to translate my research question — how do news organizations
condition their link sharing on news content? — to a computationally answerable question —

what types of latent topics are more likely to be shared?

4.2.3 Paraphrasing for Twitter: Measuring Sentiment with Dictionaries

To analyze how news organizations paraphrase their news stories for social media, I adopt the
dictionary based word-counting method that has become a primary way to measure emotion
or sentiment in computational text analysis works. In particular, by counting emotion words
in news stories and tweets, I test whether news organizations add emotional framing as they
paraphrase their news stories. For example, if news organizations want to make news stories
look sensational to attract social media users’ attention, the paraphrases will contain words
with strong sentiment (negative or positive) compared to news stories.

Identifying words likely to appear on a paraphrase can be efficiently conducted by com-
putational algorithms that count words. Although they haven’t been applied to news or-
ganziations’ paraphrasing for social media, dictionary based counting words has been widely
adopted to study other online news contexts. For example, Horne & Adali (2017) counted
words related to sentiments as categorized in pre-existing dictionaries to measure sentiment
in Reddit users’ news paraphrase. Also, Berger & Milkman (2012) and Kim (2015) applied a
similar method to understand the relationship between sentiment in news stories and online
news popularity. I will take a similar word counting approach to identify kinds of phrases
likely to appear in social media posts of news organizations.

A caveat in the previous literature that analyzed news paraphrasing is that most of the
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literature analyzed only paraphrased text. However, this approach makes it hard to know
whether sentiment in a news tweet came from the original news story or from the news or-
ganization’s strategy. In an exceptional work, Andrew (2007) compared headlines in major
Canadian newspapers with actual news content during the 2004 Canadian federal election to
focus on news organizations’ paraphrasing choices. With this approach, he revealed that the
Canadian newspapers choose issue words rather than horserace words (i.e. words that de-
scribe election as a game), and more non-neutral (biased) words in news headlines, compared
to original news stories. In a similar way, my word counting approach will include a compar-
ison between social media posts and original news texts to distinguish news organizations’
paraphrasing choices from news content.

There are many available dictionaries developed in the context of different fields. These
include General Inquirer Database (GI) from political science Stone et al. (1966), DICTION
from communication Hart (2001), Linguistic Inquiry and Word Count (LIWC) Pennebaker
et al., the Regressive Imagery Dictionary (RID) Martindale (1975) and TAS/C Mergen-
thaler (1996) from psychology, Affective Norms for English Words (ANEW) from behav-
ioral science Bradley & Lang (1999), Dictionary of Affect in Language (DAL) from litera-
ture Whissell & Dewson (1986), WordNet-Affect (WNA) from linguistics Strapparava et al.
(2004), and Pointwise Mutual Information wordlist (PMI) from computational linguistics
Turney & Littman (2003). Most recently, by synthesizing existing dictionaries, Young &
Soroka (2012) developed a dictionary called Lexicoder Sentiment Dictionary (LSD) tailored
to political news.

In Chapter 7, I will apply three popular dictionaries to the data; Affin, LSD and LIWC.
Affin and LSD are used because they are customized for two specific information formats of
interest in this section — tweets and news stories. In other words, this choice is intended to
check the robustness of results across different dictionaries designed for different contexts.
LIWC is chosen because it contains the most extensive words and word categories, and has

been by far the most often used for academic research. I specifically used the latest version
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of LIWC 2015.
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CHAPTER 5

A SIMPLE TEST OF THE STRATEGIC LINK SHARING MODEL

5.1 Introduction

It is not feasible to test empirically the excessive link sharing hypothesis from the eco-
nomic model in Chapter 3 because the first best choice is unobservable from the data. How-
ever, whether news organizations take competition for limited attention into consideration
for the number of shared news stories is testable. As illustrated at the end of Chapter 3, if
the conceptual model is modified so that news organizations do not consider the competi-
tion, the proportion of shared news stories as their optimal choice should not react to the
number of stories other organizations publish. On the other hand, according to the origi-
nal model with competition, the proportion of shared news stories in the equilibrium is a
decreasing function of the total number of news stories published by all news organizations.

Specifically, the proportion of shared news stories is decided as %%% = %% AfK' In

other words, if there are more news stories compared to social media users’ attention, the
proportion decreases. Therefore, the direction of news organizations’ reaction to the total
number of news stories is indicative of whether news organizations consider competition as
they share news links. This comparison provides a testable hypothesis: news organizations
will share a lesser proportion of published news stories when all news organizations publish
more stories, if they consider the competition for limited attention. In this chapter, I will test

this hypothesis by analyzing news organizations’ daily news link sharing choices on Twitter.
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5.2 Analysis

5.2.1 Empirical Models

Whether a news organization considers the competition or not, the theoretical model pre-
dicts that an organization reacts to the number of its own news stories. However, the model
does not say how differently they will react to their own and the total news because all sto-
ries published by all organizations were assumed to have the same quality in the model. In
practice, there is a good reason for the conjecture that news organizations more sensitively
react to the number of its own news. Unlike the model in Chapter 3, each news organiza-
tion is likely to have a number of captured readers who prefer the specific organization to
others. In this case, the captured readers’ attention will be more responsive to the amount
of information from the preferred news organization than those from others. For example,
whether Breitbart publishes a lot of news would not matter to far-left readers. Because
those captured readers are more likely to incur profit for the preferred news organizations,
organizations will also care specifically about the number of their own news links shared on
social media in order to not overload attention of the captured readers as well as the total
amount.

Figure 4.2 visualizes the relationship between the proportion of shared news stories and
the number of published stories on Twitter, broken down by news organizations. There are
a few news organizations that publish as many as 500 daily stories because some regional
papers publish stories originally published by other outlets with the same owner or by those
with whom they partner. These news organizations tend to share fewer of their partners’
stories through their Twitter account, presumably because they prioritize their own stories.
This pattern from partnership may make the potential negative association between the
number of published news stories and the shared proportion look stronger than it really is.
Thus, I repeatedly conduct analyses with data without those outliers.

The main dataset described in Chapter 4 is used for the regression analysis. Each news
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story in the dataset is tagged with whether it was shared by a news organization on Twitter.
By counting stories shared by each news organization everyday, I calculated the daily pro-
portion of shared news. Thus, the dependent variable is the proportion (percentage) of news
stories shared by a news organization on each day, and the independent variables are the
number of its own news stories on each day, and the total number of news stories published
by all 84 news organizations included in the dataset on each day. The impact of the total
news implies a news organization’s strategic situation in the sense that one’s action depends
on others. T also included types of news organizations, as in Table 4.1, to see if the different
types tend to adopt different news link sharing strategies, and the day of the week to control
an apparent weekly cycle.

In addition to the basic linear regression model (Model 1), T was able to take advantage of
the panel structure of the dataset. In particular, Model 2 is a fixed effect model that controls
each news organization’s unobservable tendency regarding the news link sharing proportion
by looking at the variation within each news organization. In this case, however, the impact
of the types of news organizations cannot be examined because the types are an invariant

variable. Model 3 and Model 4 are replications of the two models without the outliers.

5.2.2 Results

Table 5.1 shows results of the regression. Model 1 shows that a news organization reduces the
proportion of news links it shares on Twitter responding to both the number of its own news
stories and the total number of news stories published by all news organizations. If a news
organization publishes one more news story, then it will share 0.0869% fewer news stories
(SE 0.0048). If there is one more news story published in the market, a news organization
will share 0.0011% fewer news stories (SE 0.0003). This result confirms the hypothesis from
the model that news organizations are strategic about social media users’ limited attention.
The impact of the number of the total news stories is not conflated with a reaction to the

number of a news organization’s own news stories because the negative impact of the total
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Table 5.1: Regression of the proportion of news stories shared by news organizations on

Twitter.
Variable Model 1 Model 2 Model 3 Model 4
Intercept 79.9512%%F 21521 81.0988 *** 2.2692*
(3.2813) (0.9231) (3.3776) (0.9568)
Own News -0.0869**F*  -0.0365***  -0.0964 *** -0.0307*
(0.0048) (0.0095) (0.0060) (0.0119)
Total News -0.0011 ** -0.0017%%*  -0.0011*** -0.0019***
(0.0003) (0.0003) (0.0003) (0.0.0003)
Tuesday 0.8413 0.6911 0.8468 0.6868
(1.7496) (1.3602) (1.8092) (1.4092)
Wednesday 0.2331 0.1827 0.2228 0.1747
(1.7711) (1.3762) (1.8313) (1.4257)
Thursday -0.3278 -0.4177 -0.3735 -0.4245
(1.7608) (1.3687) (1.8210) (1.4182)
Friday -1.3547 -1.4576 -1.4386 -1.5114
(1.7165) (1.3353) (1.7751) (1.3836)
Saturday -8.1999FF*  _8.4452*** 8 6746 -8.9201 ***
(2.0238) (1.5682) (2.0948) (1.6261)
Sunday -6.5905 ** -6.4503**F*  -6.9454** -6.7895 ***
(2.0424) (1.5804) (2.1143) (1.6389)
National -10.3072%** -10.9206 ***
(1.9874) (2.0395)
Online -12.4145*** -12.5414*%*
(1.8272) (1.8545)
Regional -15.8720*** -15.1256***
(1.8649) (1.8998)
R 0.1140 0.0204 0.0946 0.0200
N 4,532 4,532 4,361 4,361
Fixed Effect No Yes No Yes
Outliers Yes Yes No No

Signif. codes: 0 “***’ (0.001 “**7 0.01 “*7 0.05 ‘" 0.1 ‘71

news stories is observed even when controlling out the number of the organization’s own
news stories.

Although the total number of news stories seems to have a relatively small impact as
expected — smaller than the impact of their own news, it can be translated into a significant
impact in a realistic situation. For example, possibly because of a significant event, suppose

100 news organizations published ten more news stories. The impact of their own news is
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only translated into 0.869% fewer news links. If a news organization was publishing 100
news stories, ten more news stories simply cancel out this impact, leaving the number of
news links almost the same. However, ten more news stories also means 1,000 more news
stories on the market in this scenario. Its impact is translated into 1% fewer news link
sharing according to the estimated results. This impact would become even larger if news
organizations consider competition with other news sources, and non-news-specific sources
discussing a popular news issue are excluded from the data.

This negative impact of the total news stories is robust even when controlling the id-
iosyncratic characteristics of news organizations using the fixed effect estimation (Model 2).
While the estimated impact of the number of their own news became smaller (—0.0365; SE
0.0095), the estimated impact of the total number of news becomes even stronger (—0.0017;
SE 0.0003) than it was in Model 1. Thus, the fixed effect model provides a stronger support
for the strategic link sharing hypothesis.

To see if the organizations that publish many stories on their websites drive the results, I
excluded those outliers on the far right side of Figure 4.2. In particular, T excluded Reuters,
The Seattle Times, USA Today, Washington Post and Washington Times — those publishing
more than 200 stories daily. Models 3 and 4 in Table 5.1 are the reiterated versions of
Models 1 and 2. However, the results without the outliers are hardly distinguishable from
the earlier results. The only significant difference is that the impact of the amount of own
news estimated by fixed effect becomes less statistically significant when data without the
outliers are used (from P-value < 0.001 to P-value < 0.05). However, the estimated impact
of the total news on the market stays as statistically significant as that in Model 2, and
its effect size became slightly larger (from -0.0017 to -0.0019). Thus, the estimated results
without the outliers are the same or slightly closer to the strategic situation between news
organizations that the conceptual model tried to capture.

The pattern from each day of the week is as expected; news organizations share a signifi-

cantly smaller proportion of news stories on Twitter during the weekends (about 8% less on
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Saturday and about 6.5% less on Sunday). This result is very similar in Model 3.

Finally, different types of news organizations predict significantly different proportions of
news stories shared on Twitter, according to Model 1. The baseline case here is magazines,
which publish a significantly smaller proportion of news stories compared to daily news
outlets. Thus, they tend to share a large portion of news stories (potentially suffering less of
the information overload problem). Among other types of news outlets, national media tend
to share a larger fraction of their news stories followed by omnline news outlets. However,
the difference between these two groups was not large (—10.3072 ~ —12.4145). Indeed, the
difference between the two coefficient was not statistically significant by a linear hypothesis
test (p = 0.13). On the other hand, regional media share a significantly smaller proportion
of their news (—15.8720; SE 1.8649) than both national and online media do. This is also
confirmed by linear hypothesis testing (p < 0.01 and p < 0.001 respectively). The estimated
differences in proportions of shared news stories between different types of organizations in
Model 3 were very similar to those of Model 1.

This result has two potential explanations. First, because regional news organizations
often partner with national news organizations, they may not share many of stories from the
partners. Second, because financial suffering prevails among regional media, they may be
less engaged in social media strategies. Indeed, it is known that national news organizations
are engaged in sophisticated social media strategies and adjust themselves with the new
online environment (NYT, The Guardian, BBC) as much as online only ventures (Kew,
2016, August 17; Rowan, 2014, January 2; Newman, 2011) whereas regional media keep
downsizing their organizations. However, there may be a counter-argument to the second
explanation where those less engaged in social media strategies leads to more shared news
because they resort to an old practice to automatically feed their news stories through social

media accounts.

o4



5.3 Discussion

A simplest, but intuitive guess about news organizations’ social media strategy would be
sharing as many stories as they believe readers can process regardless of other organizations’
choices. However, if news organizations care about the chance that their news links are
clicked, and competition with other media for users’ limited attention, there is an incentive
to adjust how much information they want to disseminate as formalized in the theoretical
model in Chapter 3. Older evidence revealed that tweets from news organizations were au-
tomatically fed as in RSS (Palser, 2009; Armstrong & Gao, 2010). However, more recently,
news organizations are increasingly adopting manual customization of news tweets (New-
man, 2011), hiring data scientists to discover optimal social media strategies (Rowan, 2014,
January 2), and developing social media monitoring platforms (Diakopoulos, 2017).

The empirical results in this chapter support the hypothesis that news organizations
indeed care about users’ information overload and what other organizations do as they
disseminate news stories on Twitter, hence strategic. As the economic model predicts, news
organizations shrink the proportion of news stories they disseminate via Twitter when the
whole market publishes more news stories. They also reduce the proportion when they
publish more on their own, which implies that they also care about captured consumers
who prefer their stories. However, this result does not contradict the idea of strategic link
sharing. News organizations’ reactions to the total amount of news published in the market
was statistically significant even when controlling the reaction to their owns. The impact
of the strategic choice was even stronger than the reaction to their own news in a realistic
situation.

Although the simple analysis that focuses only on the quantitative aspect of link shar-
ing on Twitter omits many qualitative aspects of potential strategies, it clarifies that news
dissemination through Twitter is significantly governed by strategic concerns. This raises
a concern about whether the strategic link sharing on social media will provide the same

sufficient, fair, and diverse news information that can inform society as we expected from
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traditional journalistic norms. This market driven news dissemination can still support the
desirable provision of news if organizations’ strategies are diverse enough. But, if they are
highly patterned, the immigration toward Twitter and Facebook for news consumption can
restrict or bias news perception. Thus, to what extent news information disseminated via
social media deviates from the traditional editorial decisions is an important empirical ques-
tion to gauge the significance of the new information mediating process newly imposed by
social media.

Neither the game theoretic model nor the empirical results addresses how news organiza-
tions reflect other news organizations’ behaviors because both explain only outcomes of the
interaction rather than how they get there. One realistic scenario is that news organizations
preemptively shrink the proportion of shared news when dominantly popular news breaks
out to mitigate potential information overload. In this case, news organizations may want
to share less about less important news topics. This scenario specifically evokes a possibil-
ity that strategic news link sharing causes a concentration on certain news topics on social
media. The potential concentration issue is particularly important because it can reduce the
diversity of news information on social media. The empirical assessment of the distribution

of shared news topics is the subject of the next chapter.
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CHAPTER 6

SELECTIVE NEW LINK SHARING ON TWITTER: A STRUCTURAL
TOPIC MODEL

6.1 Introduction

The economic model suggested in Chapter 3 implies that news organizations cannot
individually escape from the equilibrium where they excessively share many stories. Although
the limited attention as a public resource provides a theoretical basis that predicts the
quantitative choice of organizations as an outcome of competition, the excessive sharing
equilibrium is built on the simplifying assumptions made for the model, such as identical
news information across different organizations and stories. In reality, factors other than
how many news stories are published must affect a news organization’s decision on whether
to share. As one such possibility, in this chapter, I investigate selective news link sharing
— how news organizations condition the link sharing decision on news content. Applying
a structural topic model (STM) recently developed at the intersection of political science,
statistics and machine learning (Roberts et al., 2016) to the Web scraped news stories and
tweets, I will show which news topics are more likely to be more visible than others on news
organizations’ Twitter accounts.

This study is particularly meaningful for the potential impact of social media as a news
platform on news diversity because types of news stories shared on Twitter will influence the
set of information to which users have access. In other words, news organizations’ selective
link sharing is potentially a new form of gatekeeping (Dimitrova et al., 2003) to the extent

that it systematically deviates from traditional editorial decisions.
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6.2 Motivation and Related Works

Unlike the simplified model suggested in Chapter 3, news quality consists of a variety of
dimensions; there is a distinction between factual news and commentary. Some news stories
are in-depth whereas others are short reports. Different news stories may contain different
viewpoints about the same public issue. A single news report may be about a variety of
public issues. Moreover, news readers’ preference for each dimension of news quality is
diverse as well. Thus, each news organization aims at different groups of news readers; to
use an economic term, news is a vertically and horizontally differentiated good (Gentzkow &
Shapiro, 2010). A natural economic behavior of a firm that sells differentiated goods is to
condition its supply on the quality of the goods (Anderson et al., 1992). This is because the
quality affects consumers’ valuation of the good, which in turn determines demand the firm
faces. Thus, as far as firm’s behavior depends on demand, it also depends on the quality of
the product.

To translate this argument into the context of this study, news organizations will condi-
tion news link sharing on news content. However, it is hard to incorporate the multidimen-
sional quality differentiation into a mathematical model; such a model will have too many
parameters structured in a complicated way to be solved to produce predictable hypotheses.
Instead, one can empirically explore how the news link sharing decision differs depending
on a variety news qualities to identify the selective news link sharing. Although drawing
predictions from a formal economic model is not feasible, findings from the online journalism
literature provide some conjectures about news types more or less likely to be disseminated
via social media. In this section, I will review this literature to complement the standard
economic theory with what previous findings about news organizations’ online news choices
and their social media postings predict about their selective news link sharing on social

media as a news distribution platform.
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6.2.1 Social Media as A News Distribution Platform

Studies about news organizations’ tweets hint at what types of news stories news organiza-
tions share on Twitter. Initially, media scholars expected that the Web would afford news or-
ganizations a channel for the mutual interaction between media and audience (Chan-Olmsted
& Park, 2000), and would be an effective promotion tool to attract younger audiences who
do not regularly access traditional media (Palser, 2009; Chan-Olmsted et al., 2013). How-
ever, evidence that news organizations are using these opportunities are rather weak. For
example, Greer & Ferguson (2011) analyzed tweets from 488 local TV stations, and found
out that only 23.3% of 455 commercial TV stations tweets for interaction with news read-
ers. Similarly, Meyer & Tang (2015) recently hand-coded 4,507 tweets from 60 local news
organizations (TV and newspaper), and only 7.4% of the tweets from local television sta-
tions and 11.6% from local newspapers were intended for interaction. Cleary et al. (2015)
drew a similar finding from tweets from the CNN International channel. These studies also
generally conclude that traditional news companies are not engaged in promotion for either
their websites, or the organizations’ brands (Greer & Ferguson, 2011; Meyer & Tang, 2015).
Armstrong & Gao (2010) concluded that traditional news organizations generally extend
their conventions to Twitter rather than adopting a customized strategy.

Traditional news organizations rather use social media as an additional news distribution
platform. Greer & Ferguson (2011) found that 94.9% of the commercial TV stations tweets
to disseminate their news articles whereas only 17.6% tweet to promote their programs.
Similarly, Meyer & Tang (2015) reported that 94.4% of the tweets from TV stations and
96.3% from newspapers are for news link sharing. The news distribution through social
media is a profitable tactic. Hong (2012) found out that the social media use and the
number of tweets by the news organizations induce more traffic toward their news websites.
Therefore, news link sharing would be the main concern when news companies contemplate
their social media use.

Previous studies have found some evidence that news organizations are strategic in dis-
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seminating their stories via social media. Armstrong & Gao (2010) speculated that the
abundance of links to ‘sensationalistic’ news with topics, such as crime and many life-style
news links by local media compared to national and regional media are a result of a con-
sideration for the targeted demand. Although news news link sharing seemed automatic for
many organizations that considered the same paraphrasing for social media as headlines from
original stories (Palser, 2009; Armstrong & Gao, 2010), Armstrong and Gao also found that
some organizations add news leads whereas other news organizations post only headlines.
Further, more recent studies found that news organizations are adopting manual curation
optimized for social media. According to Newman (2011), the BBC switched from automatic
feed to manual choice and editing optimized for Twitter in 2011, and the number of follow-
ers has doubled since then. Recognizing this potential, Facebook published a guideline for

strategic news posts based on their own user news engagement studies.!

6.2.2 News Organizations’ Online News Choice

Although studies about how news organizations, as firms, choose a subset of published
news stories to disseminate via social media are rare, their traditional gatekeeping practice
provides some clue. The selective news link sharing decision for social media resembles the
traditional gatekeeping function of journalism in that it decides the salience of a subset of
information. Omne can even find a primitive form of selective news link sharing from the
original conception of “gatekeeper” in the literature; As news organizations choose news
likely to draw more attention or to be more newsworthy on social media, in the past a wire-
editor selected stories from a mass of wire copies from wire services (White, 1950). The news
bulletin is another old practice even closer to news link selection. Whereas the traditionally
understood gatekeeping is a process through which journalists selected news information out

of raw information, both the news link sharing and the news bulletin give more salience to a

Ihttps: / /www.facebook.com /notes/facebook-journalists /study-how-people-are-engaging-
journalists-on-facebook-best-practices,/245775148767840
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subset of published news (Bruns, 2011). Indeed, in the online context, Dimitrova et al. (2003)
showed that news organizations use hyperlinks as a gatekeeping tool to control out-traffic to
information sources.

Recent discussions about news aggregating services show that what happens on those
platforms imposes information constraints on news readers on top of traditional journalism
practice. When news readers rely on separate platforms, such as Google News or Yahoo News,
to reduce information to the amount that they can intelligently process, the platform can
have a strong power to decide the salience of news information. In this vein, Carlson (2007)
argues that Google’s choice of news has a different motivation from traditional media’s, and
that the move of the gatekeeping power to the aggregators can ultimately undermines the
traditional values of journalism. More recently, the discussion about a filter bubble (Pariser,
2011) warns that the algorithmic recommendation of news stories can disturb the traditional
process through which legacy journalism provides quality information about public issues
because news readers fall into a feedback loop whereby news readers become trapped by the
algorithms in what they are estimated to prefer.

Although media theories have expanded the gatekeeper concept to capture multiple gates
within an organization that happens during the editorial process and the inter-media gate-
keeping (Shoemaker & Vos, 2009). The selective link sharing on social media is fully captured
by neither framework because gatekeeping on social media happens within an organization,
but also between multi-platforms. Indeed, if news organizations selectively share news links
on social media, this suggests that the gatekeeping process within an organization can be
governed by different socio-technical constraints depending on platforms used for news dis-
semination.

Although research about multi-platform gatekeeping within an organization is limited,
there are comparisons between audience’s news choices on online platforms and journalists’
hints at social media users’ news preferences. For example, Zubiaga (2013) compares the

New York Times’ top news stories as an editorial decision with stories that are the most
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popular on Twitter and Facebook. Analyzing more than 56K news stories, he found that
professional editors tend to select hard news such as US politics and international relations
whereas social media users like relatively soft news such as science, fashion and technology.
If news organizations optimize their link selection for the number of clicks or virality on
social media, users’ orientation toward soft news will manifest itself in news organizations’
choices for social media as well.

Recent evidence from the field suggests that decisions involved with news dissemination
via social media is relatively autonomous from the traditional editorial process. According
to social media specialists’ testimonies to the American Press Institute (Elizabeth, 2017,
November 14), the duties and responsibilities regarding social media posting are fractured
rather than being tied to the centralized editorial desk decisions. Although they vary across
organizations, social media strategies are perceived and organized as business strategies
rather than journalism practices. In 2015, Michael Roston, a senior staff editor social media
at The New York Times, wrote that The Times’ social media desks’ editors joined the
Audience Development department, which focuses on search engine optimizations, analytics
and growth (Roston, 2015, January 22). As a result, many social media specialists feel that
their job does not reside at the core of tasks of news organizations. “My work in social media
always felt somewhat removed from the rest of editorial; like the writers were operating
independently and my job was to catch and promote as much of their content as I could.
We didn’t feel integrated” (Elizabeth, 2017, November 14).

This tendency is escalated by the wide-spread use of audience metric techniques for social
media optimization. What to post and when to post online increasingly depend on the reac-
tion of audiences. For many social media specialists, the basic routine that dominates their
job is “post and count” (Elizabeth, 2017, November 14). Using an ethnographical method,
Tandoc Jr (2014) found that use of audience metric and recommendation algorithms indeed
results in a new drive toward an additional dimension of gatekeeping for online journalism.

Selection and deselection of news stories on organizations’ news dissemination platforms are
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quickly decided according to outcomes of real-time audience metrics or even of automated
algorithms. To make this process even more efficient, leading news organizations have been
developing social media monitoring and decision-aid platforms on their own (Diakopoulos,
2017). The degree to which social media related decisions are integrated into editorial varies.
Although it is partially influenced by how well a news organization does in the market, but
it’s not definite. For example, whereas The New York Times’ case is leaning toward a busi-
ness orientation of social media strategies, Elizabeth (2017, November 14) found that the
Washington Post takes a different path to encourage social media specialists and news rooms
to work together. In some regional newspaper companies, a very limited number of staff,
even a single person, decides the social media posting. But sometimes it is entirely dispersed
among individual reporters without aid of social media specialists, mainly because of the
tight financial constraint. Thus, although it is almost certain that selective link sharing will
deviate from the traditional gatekeeping decisions, its degree for individual organizations is
hard to predict beforehand.

All in all, previous studies imply that news organizations are likely to be engaged in a
gatekeeping task for social media that is separate from the traditional editorial process, and
that the social media gatekeeping strategy is likely to be governed by a perceived mechanism
by which news stories would go viral on social media. Thus, news organizations are likely
to share news stories with specific components, such as topics that are known to contribute
to virality. Previous studies about news virality have identified such news components that
help virality: Evidence generally shows that emotional arousal (intensity) is associated with
virality on social media (Berger & Milkman, 2012; Stieglitz & Dang-Xuan, 2013). Focusing on
news topics, Garcia-Perdomo et al. (2017) found that conflict / controversy, human interest
and odd news categories are more likely to be shared by Twitter users. Thus, assuming
that news organizations are adapting to such news demand on Twitter, one can hypothesize
that news organizations will share news topics likely to contain high emotional arousal,

controversy, human interest, or oddity. Further, as the emerging online news organizations
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have bigger stakes in social media to disseminate their stories, this pattern will be more
evident for them. I will test these hypotheses by analyzing in the next section which news

links each news organization shared on its Twitter account.

6.3 Computational Identification of Selective News Link Sharing

Identifying the selective news link sharing on Twitter requires a two-step analysis to find
out (a) what a news story is about and (b) how the news content is associated with the link
sharing decision. Because of the difficulty to achieve a representative sample of published
news and the long list of news organizations, the amount of data involved with this analysis
became enormous. In this chapter, I adopt a machine learning technique called Structural
Topic Model (STM) (Roberts et al., 2016) to analyze more than 40K web-scraped online
news stories from 84 outlets. STM will simultaneously identify news topic — a computational
operationalization of news content — and find the relationship between the news topics and
observable variables of interest, such as which organization published the news story and

whether the organization shared the news on Twitter in this case.?

6.3.1 News Topic Categorization

Categorizing news based on its content is a longstanding methodological issue of media
studies. Depending on news samples and the scope of research questions, some traditional
news categories may be irrelevant or collapsible, but other unusual categories may become
important (Sjovaag & Stavelin, 2012). A class of topic models, including STM, overcomes this
challenge by using a bottom-up approach whereby topics are discovered from co-occurrence
of words across related documents rather than pre-supposing news categories.

However, that the topic models require researchers to pre-specify the number of topics
(i.e. news categories) poses a challenge to this study. The challenge is, slightly different,

but conceptually similar to the traditional question for manual content analysis: are the

2Gee Chapter 4 for a detailed description of the method.
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discovered topics based on the number of topics assumption appropriate for the research
question? This is a harder question to answer when topic models are applied to a highly
heterogeneous corpus of text such as a body of news stories published by multiple news
organizations. If a researcher sets the number of topics too large, then the model is likely to
identify only types of news organizations, such as online, national, entertainment oriented,
Texas based, etc., using organization-specific textual traits rather than common topics. In
this case, a researcher will be unable to compare different behaviors for the same news
topics because topic overlap across different organizations would be limited. If the number
of topics is too low, on the other hand, a researcher is likely to miss interesting variations
across different news contents.

Researchers have suggested multiple indices to compare performance of different topic
number assumptions from the perspective of the statistical model comparison. For example,
Blei et al. (2003) suggested the held-out log-likelihood approach. This approach compares
likelihoods from held-out data — as in the common cross-validation — using estimated pa-
rameters based on different choices of topic number. Other scholars suggested an approach
closer to human intuition of topics; if a topic is well-defined, words that characterize a topic
should appear frequently in the same document (coherence) (Mimno et al., 2011; Newman
et al., 2010), and words that characterize different topics should not be in the same document
frequently (exclusivity) (Bischof & Airoldi, 2012). However, these automatic procedures to
choose the optimal number of topics are not often adopted for applied work because they
tend to deviate from the choices of human coders (Chang et al., 2009). Moreover, the dif-
ferent proposed indices are often inconsistent with each other, as in this study, and theory
does not dictate which index should be prioritized. After all, the number of topics tends to
be up for researchers’ careful choices, based on their research questions. In this case, the
interpretation of topic models is “What’s the best categorization of news topics given the
number of topics?”

For this study, I chose thirty topics. The main reason for this choice is to not break down
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topics to the level at which news topics belong solely to specific regional markets. This is not
to ignore regional topics; in fact, the motivation is the opposite. How different types of news
organizations treat regional topics differently is of great interest to this study. However, if
the model too finely categorizes news topics so that New York news is distinguished from
Texas news, one ends up with a trivial finding that, for example, New York-based news
organizations are likely to share New York news topics. Indeed, I found that STM begins to
identify news about specific regions with thirty-two topics from this study’s dataset. Thus, I
decided to limit the number of topics to thirty so that the model can identify more broadly
labeled regional topics.

Table 6.1 summarizes the identified topics and words most likely to appear in a given
topic. I labeled each topic by inspecting the list of the associated words and randomly cho-
sen news stories among those estimated to be most likely to be about the specific topic.
For most cases, the associated words provide a coherent interpretation about each topic.
For example, the output is precise enough to distinguish different sports: the Sports/Bas-
ketball topic is associated with words such as ‘3-pointer’, ‘3-point’ and ‘rebound’ whereas

7

‘nfc’; ‘touchdown’, ‘nfl’ represent the Sports/Football topic. The sports-related topics will
be particularly important for the regional media’s strategy in what follows. Furthermore,
the output distinguishes topics related to national politics — e.g. Politics/President and
Politics/Congress — from the Regional Politics topic, which is associated with words, such
as ‘mayor’, ‘counti’, ‘neighborhood’; and names of regional communities. There are a few
cases in which the news format or functionality dominate news content, such as Subscription,
Advertising and French (language). Although these topics are of less interest in this study,
identifying them was unavoidable because news websites include a few native advertising
or advertising for its own, and Media Cloud does not distinguish them. However, STM’s
successful detection of non-news messages helped narrow my focus on actual news stories of

my interest for this study. Moreover, these categories are not frequent in the dataset, and

are less likely to contain substantive news content overlapped with other news topics because
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most have non-news related functions (e.g. subscription and adverstising) or characteristics
(e.g. French language).

Figure 6.1 visualizes the frequency of each topic among all the news in the dataset. The
distribution shows a sensible mix of news topics: Topics often classified as soft news such as
Life Style, Crime, and sports related topics occupy top ranks of the list. However, there is a
good amount of hard news with topics related to national politics, economy and international
relations as well. Although there is only topic directly related to regional issues, Regional,
the sports-related topics and topics, such as Education, Transportation and Crime are likely

to be more related to regional issues.

6.3.2 Overall Patterns of Selective Link Sharing

The regression within the STM model associates portions of the latent topics with observed
covariates — (a) whether a news story was shared on Twitter, (b) indicators of news orga-
nizations, and (c) interactions between the two. T estimated coefficients for the covariates
mean (a) how much more often a given topic is shared overall compared to the topic’s pro-
portion among the total news stories, (b) how much more often a given topic is published by
a news organization compared to other organizations, and (¢) how much more often a given
topic is shared by a news organization compared to other organizations. In other words, this
regression allows detecting both topics more or less likely to be shared overall, and topics
that are more or less likely to be shared by specific news organizations.

Figure 6.2 presents the overall propensity. The zero in the middle is the topic-wise baseline
proportion among all the published news stories, which in fact varies across different topics.
The points represent how the proportion deviates from the baseline when only looking at the
shared topics. Thus, it can be interpreted as a relative propensity of topics to be shared. In
what follows, ABC was chosen as a baseline to visualize how different organizations’ selective
link sharing deviates from national, traditional, and (relatively) neutral media outlet. The

topics are sorted from the most common to the rarest.
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Table 6.1: Words likely to appear given each topic.

Label

Words with High Probability

Life Style/Interview
Crime
Sports/Basketball
Economy /Tech
Social/Conflict
International /Middle East
Legal/Regulation
Economy /Finance
UK
Politics/President
Updates
Sports/Football
Sports/Other
Entertainment
Social/Gender
Regional /Politics
Weather
Transportation
Health

Subscription

Tax

Social Media
Immigration
Education
Sports/College
Politics/Congress
Me Too
International/Far East

French
Advertising

yeah, youv, im, ive, your, weird, oh, mayb, stuff, shes, funni, guy, crazi, guess, laugh, youll,
ok, hey, id, somebodi

polic, custodi, arrest, sheriff, prison, feloni, jail, detain, sentenc, murder, prosecutor, juri,
patrol, indict, prosecut, convict, testifi, plead, shoot, fled

3-pointer, 3-point, rebound, turnov, basket, streak, nba, halftim, foul, overtim, score, basketbal,
teammat, bench, lineup, shoot, quarter, ankl, deficit, game

softwar, retail, compani, inc, googl, batteri, appl, buyer, user, maker, innov, manufactur, sale,
custom, industri, regulatori, ceo, internet, electr, technolog

democraci, planet, reader, earth, radic, mainstream, cultur, phrase, context, truth, racist,
wealth, rhetor, principl, narrat, enemi, concept, societi, notion, religi

jerusalem, syria, saudi, islam, isra, embassi, arab, israel, refuge, iraq, muslim, iran, minist,
parliament, terrorist, civilian, diplomat, ministri, u.n, democraci

lawsuit, regulatori, court, suprem, constitut, regul, commiss, legislatur, lawyer, ban, legal,
environment, discrimin, justic, permit, attorney, su, religi, amend, enact

bitcoin, currenc, inflat, economist, index, investor, stock, billion, growth, profit, equiti, market,
strategist, forecast, hike, buyer, sector, asset, price, invest

princ, queen, marriag, marri, royal, bbc, caption, divorc, harri, copyright, kate, pregnant, wed,
girlfriend, birthday, uk, shes, actress, london, babi

mueller, flynn, fbi, hillari, clinton, russia, trump, russian, presidenti, judiciari, counsel, obama,
barack, probe, testifi, sander, investig, strategist, politico, indict

p-m, a.m, vs, dec, pic.twitter.com, t.co, jan, 8, 9, 7, aug, feb, nov, 6, pm, 2017, nashvill,
decemb, 4, oct

nfc, touchdown, vike, nfl, lineback, postseason, quarterback, cornerback, playoff, yard, offsea-
son, eagl, rooki, matchup, panther, bradi, buffalo, teammat, stadium, bowl

basebal, tiger, leagu, cup, soccer, championship, tournament, player, stadium, roster, sport,
offseason, premier, squad, golf, olymp, captain, athlet, australian, club

album, disney, music, song, theater, comedi, movi, studio, netflix, singer, film, sing, episod,
artist, band, festiv, funni, actor, premier, viewer

franken, inappropri, harass, lawsuit, resign, alleg, complaint, misconduct, settlement, sexual,
accus, kiss, investig, staffer, apolog, ethic, inquiri, employe, uncomfort, workplac

firefight, evacu, homeless, santa, shelter, mayor, counti, neighborhood, francisco, flame, diego,
orang, downtown, smoke, oakland, los, hurrican, flee, rent, fire

temperatur, snow, outdoor, fish, tree, bird, salt, winter, weather, inch, ice, hike, rain, hotel,
ocean, mountain, denver, tourist, sea, forest

passeng, airlin, airport, flight, navi, plane, port, crash, vehicl, pilot, transport, crew, highway,
driver, patrol, truck, traffic, rescu, accid, ship

diseas, patient, clinic, medicin, cancer, addict, drug, medic, health, doctor, brain, alcohol, dr,
hospit, nurs, surgeri, depress, studi, suicid, treatment

subscrib, newslett, editor, inbox, advertis, reader, click, robot, pleas, jersey, york, verifi, cabl,
privaci, occasion, commentari, columnist, publish, editori, manhattan

deduct, tax, trillion, taxpay, debt, fiscal, insur, economist, revenu, corpor, premium, incom,
hike, provis, enrol, deficit, wage, treasuri, reform, repeal

youtub, user, instagram, facebook, googl, app, platform, internet, onlin, blog, fake, web, video,
social, mail, camera, audio, footag, content, compu

daca, bipartisan, shutdown, mcconnel, schumer, immigr, deport, legisl, congression, gop, senat,
republican, sen, democrat, congress, capitol, lawmak, short-term, mitch, rep

student, teacher, educ, campus, graduat, school, nonprofit, teach, enrol, donat, academ, balti-
mor, district, donor, colleg, grade, fundrais, chariti, volunt, taught

ncaa, freshman, coach, footbal, iowa, championship, espn, sophomor, bowl, athlet, tennesse,
mississippi, michigan, ohio, miami, basketbal, alabama, teammat, georgia, oklahoma

voter, ballot, moor, roy, alabama, elect, gop, nomine, republican, poll, strategist, democrat,
re-elect, nomin, senat, presidenti, legislatur, vote, jone, doug

weinstein, women, sex, hollywood, femal, harvey, male, rape, gender, actress, woman, nbc, gay,
workplac, men, sexual, rose, charli, uncomfort, discrimin

korea, missil, korean, nuclear, china, chines, sanction, russia, japan, moscow, russian, diplomat,
kim, u.n, ministri, regim, un, olymp, weapon, deleg

n, la, de, e, dalla, h, el, del, franc, b, m, v, p, co, 1, f, s, r, fort, k

emb, 0, copi, cup, code, paus, bowl, video, email, link, courtesi, kid, super, sale, camera, recipi,
tip, mom, tast, facebook
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LIFE/INTERVIEW: youv, yeah, im
CRIME: polic, custodi, arrest
SPORTS/BASKETBALL: 3-pointer, 3—point, rebound
ECONOMY/TECH: retall, softwar, inc
SOCIAL/CONFLICT: democraci, planet, reader
INTERNATIONAL/MIDDLE EAST: jerusalem, syria, isra
LEGAL/REGULATION: lawsuit, regulatori, court
ECONOMY/FINANCE: bitcoin, currenc, inflat
UK: princ, sister, husband
POLITICS/PRESIDENT: mueller, flynn, fbi
UPDATES: p.m, a.m, pic.twitter.com
SPORTS/FOOTBALL: nfc, touchdown, vike
SPORTS/OTHER: basebal, tiger, leagu
ENTERTAINMENT: music, album, song
SOCIAL/GENDER: franken, inappropri, alleg
REGIONAL: firefight, evacu, homeless
WEATHER: temperatur, snow, fish
TRANSPORTATION: passeng, airlin, flight
HEALTH: patient, diseas, medicin
SUBSCRIPTION: newslett, subscrib, inbox
TAX: deduct, tax, trillion
SOCIAL MEDIA: youtub, user, instagram
IMMIGRATION: daca, bipartisan, shutdown
EDUCATION: student, teacher, educ
SPORTS/COLLEGE: ncaa, freshman, coach
POLITICS/CONGRESS: voter, ballot, moor
ME TOO: weinstein, hollywood, gender
INTERNATIONAL/FAR EAST: korea, missil, korean
e==e FRENCH: dalla, n, co
e ADVERTISING: X, emb, 0

I I I
0.00 0.05 0.10 0.15

Expected Topic Proportions

Figure 6.1: A bar graph for estimated overall proportions of 30 topics. The unit is fraction.
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Life/Interview ——
Crime ——
Sports/Basket Ball ——
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Social/Conflict ——
International/Middle East ——
Legal/Regulation ——
Economy/Finance ——
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Politics/President] —— !
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Sports/Football  ——
Sports/Other ——
Entertainment -
Social/Gender —— .
Régional —
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Social Media =
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Palitics/Congress ——

Me Too ——
International/Far East ——

French -

Advertising +
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-0.05 0.00 0.05 0.10

Less shared ... More shared
Figure 6.2: Relative propensity to be shared on social media of 30 topics. The propensity
is measured as a fractional deviation of the proportion of a news topic among shared stories

from that among published stories. The topics are ordered by the frequency on news websites.
The propensity to be shared and frequency on websites are not notably associated.
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There does not seem to be a clear correlation between the frequency of a news topic and
the topic-wise propensity to be shared. If there were such a correlation, the points in Figure
6.2 should have been roughly laid on a line, which does not seem to be the case. For example,
whereas Social/Conflict and International/Middle East topics are relatively common, they
are less common among the shared topics. On the other hand, social media users will see
Sports/College topic with a higher chance than when they find news from websites. This
does not necessarily mean that social media users will see more Sports/College topic than
Economy /Tech topic because the results show only deviations from the published proportion
rather than actual proportions on Twitter. For example, because there are many more news
stories about Economy/Tech published on websites, even if news organizations are slightly
less likely to share them on Twitter, there are likely to be more Economy /Tech news stories
than Sports/College ones. What the results do mean is that a news reader is less likely to
see Economy /Tech news from Twitter than from news websites.

The observation that the chance of a topic being shared on Twitter does not match with
its frequency on news websites implies that the publication decision and the link sharing
decision do not necessarily follow the same logic. A common knowledge about a publication
decision is that a formal editorial process within a news organization determines what to
communicate to readers according to newsworthiness. This decision is governed by tradi-
tional journalism norms (Hermida, 2010). On the other hand, recent observations about
news organizations’ Social Media Optimization (SMO) seems to be more governed by eco-
nomic incentives (Newman, 2011; Diakopoulos, 2017). Thus, the difference between the
patterns on websites and on their social media accounts are likely to represent different sets
of information given to news readers, which stem from different governing principles. If news
readers’ migration to social media remains consistent in the future, the news choices made
by economic incentives may significantly impact what news readers see as news.

Types of news more likely to be shared seem to confirm the conjecture that the shar-

ing propensity is governed by economic incentives rather than newsworthiness. The topics
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with higher propensity to be shared are ones traditionally categorized as ‘soft’ topics, such
as Crime, Sports/ Basketball and Sports/Football. Indeed, among eleven topics that have
a larger proportion on Twitter than on news websites (topics on the right of the dotted
line in Figure 6.2), the only news topic that is difficult to categorize as soft news was Re-
gional Politics. On the other hand, all other topics traditionally categorized as ‘hard’ topics,
such as International/Middle East, Economy/Finance and Politics/President, have a lower
proportion on social media than on websites (topics on the left of the dotted line). If the
common wisdom that readers tend to prefer soft news to hard news still holds for Twitter,
news organizations’ incentives to share news links likely to be clicked may have created this
sharing pattern — Economically driven gatekeeping for social media pushes consumable news

toward soft topics.

6.3.3 Difference Across Organizations

Although the previous analysis of overall news link sharing reveals a general tendency for
news links shared on Twitter to be biased toward soft news, the pattern may differ depending
on the strategies of individual news organizations. Previous literature has shown that news
publishing patterns, which is traditionally conceived as governed by values and conventions
of journalism, hinge on news organizations’ different incentives. For example, Lischka (2014)
illustrates how different media ownership structures and media modes lead to different vol-
umes of news topics, different tones, and different news interpretations. If social media
strategies are more subject to economic incentives than the traditional editorial decisions,
the differences of news choices across news organizations will be even more conspicuous than
the news publishing pattern. Although little is known about news topics shared on social
media, there is evidence that different types of news organizations — e.g. public vs. com-
mercial TV stations and TV stations vs. newspapers — tweet in distinct patterns (Greer &
Ferguson, 2011; Meyer & Tang, 2015). Further, as illustrated in the overall pattern in the

previous section, there is no guarantee that the news publishing pattern and the conditional
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news link sharing pattern are analogous.

Thus, there are two questions regarding the potentially varying selective news link sharing
strategies across different news organizations: (a) Do the likelihoods that a certain topic is
shared differ across different organizations? (b) Does the gap between news publishing
and news link sharing patterns differ across different organizations? In the regression in
the STM model, coefficients for news organization indicators represent how much more of
a news topic a news organization publishes than the baseline (ABC). And coefficients for
the interaction terms between the link sharing decision dummy and the news organization
indicators represent how much the proportion of a topic among shared news stories deviates
from the proportion among all the published stories. Thus, the first set of coefficients shows
the publishing pattern whereas the second set of coefficients shows how the link sharing
deviates from the publishing pattern. To illustrate how different types of news organizations
adopt different link sharing strategies, I will visualize these coefficients broken down by news

topics with clear patterns.

News publishing patterns accord with organization type. Estimated proportions of
published news topics accord with commonsense patterns; national media and online media
publish more about national politics — e.g. Politics/President and Politics/Congress whereas
regional media publish more about topics that are likely to be preferable to regional audience
— e.g. Regional Politics, Sports/Basketball, Sports/College, Sports/Football. Figure 6.3
and 6.4 present a typical example. The transparent bars mean how much proportion of a
published topic for each organization deviates from the baseline (ABC) whereas the solid bars
mean how much proportion of a tweeted topic for each organization deviates from the given
organization’s publishing pattern. Thus, the transparent and solid bars can be interpreted
as each new organization’s propensity to publish a given news topic on its website and the
propensity to share links about a given topic on its Twitter account respectively. The green

bar means that a news website has a paywall, and the red bar means no paywall. In Figure
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Figure 6.3: News publication and link sharing patterns by news organizations: Politics/Pres-
ident topic.

6.3, the national and online media are more likely to publish about Poltics/President topics
than the regional media. On the other hand, the regional media are much more likely to
publish about Sports/Basketball topics (Figure 6.4).

Although online media’s favored topics resemble those of the national media, online media
tend to publish more about social issues, such as Immigration (Figure 6.5), Social Media,
and Social/Gender, whereas national media tend to publish more about international topics

— e.g. International/Middle East (Figure 6.6) and International/Far East (Figure 6.7).

A reversionary strategy is common for favored topics. When it comes to individ-
ual organizations’ selective news link sharing patterns, the most common strategy across
different media types is a reversionary strategy, whereby news organizations share less of
a particular news topic when they publish a lot about the topic. For example, Figure 6.5
shows that national and online media frequently write about Immigration, but share less on
Twitter. On the other hand, Figure 6.8 shows that many regional media publish a lot about

Sports/Football topic, but they tend to share less of their links on Twitter. A natural out-

74



Sports/Basket Ball

Regional

[~ piomisap
[ sawi uoiBuysem

[~ ueassauua) ayL

[~ 1abuens ayL

I~ 9ag olusweIoes By )

[ resoowaq ssaid 8yl
nbuj eydiapeyd ayL
SMaN AInasa ayL

18IS AU sesuey ayL
1e)S euRIpU| BYL

nuas uns

NUSS OpUBNO
[ ueobaio

[ 1318160y Aunod abueio
I wooly

[ Kepsman

[~ 150d 10 MaN

[ plesaH weiy

[ smeN yonea

[~ ssaid 9814 wonaa

[ 1aisi6y sauion sea

[~ 1s0d Jonusa

[~ smen selrea

[ aunqu oBeoiyD

[* sewnl ung ofealyd

[ pleieH uoisog

[ uns aiownieg

Online

[ wsiewinor ulalsam
[ Jouiwex3 uobuiysem
[~ xon

[~ o0IA

[ ared Auep

Paywall . No . Yes

[~ uonesianuoD ayL

[* owa swulod Buier
[~ @rls

[~ vsnsnonjod

[ o

Organization

[ sowiial

= 1s0d uoibuynH

[™ upund Aemaren
[ uooeag sai4
pRUELITENE]

[~ soayoioey

[~ sunquL sanensasuod
[ sweaiq uowwod
[ smaN paed zzng
[~ vequaig

[~ 1oday uesiredig
[~ 19nsalY

published [JJfj shared

National

[* 1s0d uoibiysem
[ reunor 19811S Jrem
[~ fepoL vsn

[~ ueprens ayL

[ sienay

[~ InousmaN sad
[* sweiboid/bioudu
[* SouiLL %i0A MaN
[ smeN o8N

[C oaNsw

[ sman xod

[~ NND

[ 08NO

[ smeN sad

[~ Biaquioolg

[ 088

[ eisazer |y

Coef

Magazine

[ sl

[~ onanday maN ayL

[ 1onuon 20ualds uensiyd syl
v UL

[* auizeBaj >I0A MaN

[~ saqio4

0.3+

0.2+

1
00 4+
014

-0.2 4

aleys

Sports/Bas-

ions:

t

tion and link sharing patterns by news organiza

1Ca

News publ

ketball topic.

Figure 6.4

Immigration

Regional

plomISap\
sawi] uojBuIysEM
ueassauual ayL
1ebuens syl

9ag OluUBWeIRS AU L
leI00WaQ SSald BUL
nbuj eiydapelyd ayL
smaN AInosa ayL

1S AUD sesuey oy
1S BURIPU| YL
junuUaS uns

[ ueluobaio
[ 1318160y Aunod abuelo
I wooly

[ Kepsman

[~ 150d %10 MaN

[ pleioH weiy

[ smeN yonea

[~ ssaid 9814 yonea

[ saisibay sauiow seq

[~ 1s0d Jonusa

[~ smeN seirea

[ aunquy oBeoiyo

[* sawil uns ofeaiyd

[ pleieH uoisog

[ uns aiownieg

Online

WSIfeUINOL UIBISBM
Jaulwex3 uowBUIYSEM

Paywall . No . Yes

[~ uonesianuoD ayL
- owa siuiod Buper
[ weis

[ wsnsnonijod

[~ ooniod

[ sienen epap

[* msinbuy

MIOJU|

[ sowiial

= 1s0d uoibuynH

[™ upund Aemeren
[ uooeag sa14
pRUELITENE]

Organization

[ aunquL aAreAIBSUOD
[ sweaiq uowwod

published [JJf shared

[ 1eNseY

National

[* 1s0d uoiblysem
[ reunor 19a1S Jfem
[~ fepoL vsn

[* ueiprens ayy

[* sieinay

I~ InoysmaN sgd
[* sweiboid/Bio1du
[ SaIL }I0A MaN
[ smeN o8N

[C oaNsw

[* smaN xo4

[ NND

[ 08ND

[ smeN sa0

[~ Biaquoolg

[ 088

[~ eisazer v

Coef

Magazine

[* auizeBaj »I0A MaN
[~ saqio4

0.2 -

1
0.0+

aleys

-0.1+4

-0.2 4

ion

t

ions: Immigra

1zat

tion and link sharing patterns by news organi

News publica

Figure 6.5

topic.

70



International/Middle East

Regional

[ piomisam
[ sawil uoibuiysem

[~ ueassauua) ayL

[ 19Buens ayL

[~ 228 olaweioes 2y

[~ eioowaq ssaid ayL
nbuj ewydiapenyd ayL
SMAN AINoJaw au L

1S AND sesuey L
[e)S BUBIPU| BY L

nuas ung

oWl apeas

NUSS OpUBNO

[ ueobaio

[ 1318160y Aunod abueio
 woo'lN

[ Kepsman

[* 150d 5104 MaN

[ plesaH weiy

[~ smeN a

[~ ssaid 9814 wonaa

[ Jeisiboy saulon seq

[~ 1s0d Jonusa

[~ smen selrea

[ aunqu oBeoiyD

[* sawil ung ofeaiyd

[ pleieH uoisog

[ uns aiownieg

Online

[~ wsijewinor uialsam
[ Jouiwex3 uobuiysem
[ xon

[ 201A

[ e Auuen

[ woo'eyumoy

[ 1004 auL

[~ 1dedsau ayL

Paywall . No . Yes

[~ uonesianuoD ayL

[~ owaW swiod Bunjer
[ swels

[ vsnsnonijod

[ o

Organization

[ sowiial

- 1s0d uoIBuNH
[™ upund Aemaren
[ uooeag sai4
pRUELITENE]

[ aunqui sAneAsasuod
[ sweaiq uowwod

[ smaN pasd zzng

[ vequaig

oday uestedig

[ 1ansaIy

published [JJfj shared

National

[* 1s0d uoibiysem
[ reunor 19811S Jrem
[~ fepoL vsn

[~ ueprens ayL

[ sianay

[~ InousmaN sad
I sweiBoud/B10°1du
[ sewiL %10A meN
[ smeN o8N

[ osNsW

[ smen xo4

[ NND

[ 08NO

[ smeN sad

[~ Biaquioolg

[ 088

[ eisazer |y

Coef

Magazine

[ sl

[~ onanday maN ayL

[ 1onuon 20ualds uensiyd syl
v UL

[* auizeBaj >I0A MaN

[ saqio4

0.3+

0.2+

0.1+
0.0+

aleys

-0.1 4

-0.2 4

101-

ions: Internati

t

tion and link sharing patterns by news organiza

1Ca

News publ

al/Middle East topic.

Figure 6.6

International/Far East

Regional

piomisapy
SawiL uojBuIySEM
ueassauUal ayL
1abuens ayL

20g OlUBWEIOES BUL
eI00WaQ SSa1d AUL
nbu eydiapelyd ay.L
SMaN AInosai ayL

1e1S AuD sesuey ayL
eIS eUBIpU| AU L
BURUBS UNS

[ ueluobaio
[ 1318160y Aunod abuelo
 woo'lN

[ Kepsman

[ 150d %104 MaN

[ pleioH weiy

[ smeN yonea

[~ ssaid 9814 onea

[ saisibay sauiow seq

[~ 1s0d Jonusa

[~ smeN seirea

[ aunquy oBeoiyo

[* sawil uns ofeaiyd

[ pleieH uoisog

[ uns aiownjeg

Online

WSIfeUINOL UIBISBM
Jaulwex3 uowBUIYSEM

Paywall . No . Yes

UoNesIanuD AYL
[~ owaW swiod Bujer
[ weis

[~ vsnsnoniod

[ o

Organization

[~ sewiigl

[ 150d UoIBuNH
[ upung Aemares
[~ uooeag sa14
pRUELITENE]

[ aunquL aAreAIBSUOD
[ sweaiq uowwod

published [JJf shared

[ 1eNseY

National

[* 1s0d uoiblysem
[ reunor 19a1S Jfem
[~ fepoL vsn

[~ ueprens ay1

[ sienay

[~ InousmaN sad
I sweiBoud/Bi0 idu
[~ SaWiL %I0A MaN
[ smeN o8N

[ oanNsw

[ smen xo4

[ NND

[C 0aND

[ smeN sa0

[~ Biaquoolg

[ 088

[ eisazer |y

Coef

Magazine

[* auizeBaj »I0A MaN
[~ saqio4
[~ 1siwouoo3

024

101-

ions: Internati

t

tion and link sharing patterns by news organiza

1Ca

News publ

al/Far East topic.

Figure 6.7

76



Sports/Football

Magazine National Online Regional

Share
1
|
||
|
[ |
[ |
|

| ]

|
|
[ |
1

t o
t o

Vox

Washington Examiner |

BBC

CNBC |

CNN |

Fox News |

Vice

Nj.com

Orange County Register |

bes ]
Bloomberg |

Newsday _|
Westword |

The Root |

townhall.com |
Oregonian |

AlterNet ]
Orlando Sentinel |

Economist

Al Jazeera

CBS News |

MSNBC |

NBC News .|

New York Times |
Biparisan Repol
Breitbar

FactCheck |

FiveThirtyEight |

Vanity Fair |

The Intercept |
Baltimore Sun |
Seattle Times |

Sun Sentinel
The Indiana Star |
The Kansas City Star ]

npr.org/programs |

PBS Newshour |
Common Drear
Conservative Tribun

Free Beacon .|

Gateway Pundit .|

Huffington Post
The Tennessean .|
Washington Times |

The New R
Western Journalism |

The Christian Science

Organization

Coef  published [ shared  Paywall [ no B ves

Figure 6.8: News publication and link sharing patterns by news organizations: Sports/Foot-
ball topic.

come of this strategy is to make different types of news organizations look alike on Twitter,
“reversing back to the average.”

This strategy is reasonable when news organizations do not want to be too specialized
in a given topic and reach a broader audience base. For example, although the Wall Street
Journal publishes more about finance than others do, to overwhelm general social media
users with the professional analyses of finance may not be a profitable approach. Given the
users’ limited attention, the Wall Street Journal is likely to miss a chance to attract their
attention with more broadly popular news topics. Indeed, the Wall Street Journal obviously
publishes 25% points more about Economy /Finance topic than the baseline ABC in the data,
but it shares 16% points fewer news links about the same topic on Twitter compared to what
it published. A similar explanation can be applied to regional media’s reversionary strategy
for the Sports/Football topic (Figure 6.8). Although the regional media’s specialty is in
regional news, and they are likely to expect regional football fans who visit their websites,

they may have different incentives on Twitter — to reach out to broader social media users. If
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Figure 6.9: News publication and link sharing patterns by news organizations: Crime.

this is the case, regional media are unlikely to share too much about regional football games.
In other words, a specialized topic without broad popular appeal is likely to gravitate toward
the average proportion by the force of the reversionary strategy on Twitter.

The opposite direction of the reversionary strategy is also possible. In other words, when
a news organization is not specialized in a given topic, it may want to share more to attract a
broad range of social media users if the organization believes that the given topic is popular.
National and online media tend to use such a reversionary strategy for Crime Topic (Figure

6.9) whereas regional media tend to do so with Transportation topic (Figure 6.10).

A strategic retreat is another common strategy for non-specialized topics for
regional media. Unlike specialized news topics in which news organizations often counter-
balance with less link sharing, news organizations tend to share even fewer non-specialized
topics. For example, regional media publish less about International/Middle East topics,
and share even less than that on Twitter (Figure 6.6). They also behave in a similar manner

with the Politics/President topic (Figure 6.3). This is understandable because if a news
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Figure 6.10: News publication and link sharing patterns by news organizations: Transporta-
tion.

organization does not have enough resources to cover a given topic, and broad social media
users are not particularly interested in a given topic, news links about the topic are not likely
to attract either the specific target group or the broad news demand on social media.

On the other hand, there was no evidence that other media types also adopt strategic
retreat. This is a more predictable result for national media because they tend to have
asymmetrically larger reporting infrastructure compared to regional media. In other words,
there may not be many news topics in which national media conceive a lack of expertise to
the level where they want to adopt strategic retreat. The reason online media, which often
have as limited a reporting infrastructure as regional media do, do not adopt the strategic
retreat is murkier. One possible explanation is that online news organizations supplement
news they cannot directly cover with the reporting of other news organizations, with or
even without legitimate partnerships (Weber & Monge, 2011). In this case, they may not

particularly conceive their lack of expertise in a certain news topic.
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Figure 6.11: News publication and link sharing patterns by news organizations: Politics/-
Congress topic.

A concentration strategy is used for specialized and popular topics. There are
some hot topics about which news organizations publish more and share more links. For
both national and online media, Politics/Congress is such a hot topic (Figure 6.11). On the
other hand, Social/Gender is a hot topic for online media, but not for national media (Figure
6.12). This difference seems related to the earlier point that online media’s specialty is more
in social issues than national media’s.

In the meantime, regional media’s hot topics are quite disconnected from national/online
media. Figure 6.9 and 6.4 show that regional media tend to both publish and share more
of Crime and Basketball topics. Again, these are topics on which regional media have
traditionally focused, and which their regional readers are likely to expect from them.

In sum, the results of the structural topic model spotted three notable news link sharing
strategies on Twitter: (a) reversion to the average, (b) strategic retreat, and (¢) concentra-
tion. Choices from these strategies differ depending on the link between topics and types of

news organizations. The reversion strategy was common when a certain topic was a news
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Figure 6.12: News publication and link sharing patterns by news organizations: Social/Gen-
der topic.

organization’s relative specialty (comparative advantage) — e.g. Immigration for national me-
dia and Sports/Football for regional media — but the topic’s popularity was modest. When
news organizations do not have a specialty in a certain topic, and the topic is not particularly
popular for the expected audience, news organizations seem to retreat from such news topics
— e.g. International /Middle East for regional media. However, when news organizations are
specialized in a certain topic, and it is popular, they will concentrate on those hot topics.
The categorization of the topics by the different strategies is summarized in Table 6.2.
The numbers in parentheses indicate the number of topics that fall into each category. As
mentioned above, the reversionary strategy is the most common category. There is great
similarity between online and national media in regard to the reversionary strategy whereas
the regional media are disconnected from the two. There are fewer hot topics on which each
type of organizations concentrates. Again, regional media are disconnected from national
and online media regarding hot topics. Regional media retreat from a few topics that are

not their traditional focus of coverage. It was harder to detect discernible patterns from
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Table 6.2: Summary of the selective news link sharing strategies. Numbers in parenthesis
are number of topics categorized as a given strategy.

‘ Reversion Retreat Concentration

Magazine | International/Far East

Health

Weather

President (4)

National | Crime Politics/Congress
Finance Legal /Regulation (2)
Politics/President

Weather

Immigration

Social/Gender

Tax

International/Middle East

Sports/Others (9)

Online Crime Politics/Congress
Life/Interview Social/Gender
Politics/President Legal /Regulation (3)
Weather
Immigration
Me Too (6)

Regional | Sports/Football International/Middle East Sports/Basketball
Education Politics/President Economy/Technology
Life/Interview Social/Identity Conflict (3) Update (3)
Sports/Others
Regional Politics
Legal/Regulation

Transportation (7)

magazines because fewer media are included in the dataset compared to other types.

6.4 Discussion

The findings from the pooled data show the link sharing propensity of a news topic does
not accord with the frequencies among all the published stories, confirming that news orga-
nizations’ link sharing is governed by a different logic from the one that governs traditional
gatekeeping decisions. Traditional editorial decisions are thought to be governed by jour-
nalistic norms (Hermida, 2010). Instead, there has been a concern that economic incentives
drive traditional reporting toward popularity (Lischka, 2014). However, the even distribu-
tion between hard news topics, such as Social/Identity Conflict, International /Middle East
and Legal /Regulation, and soft news topics, such as Life/Interview, Crime, and Sports/Bas-
ketball, illustrates that the market drive is not influential enough to banish the hard news

on news websites.
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However, the deviation of the selective link sharing for Twitter — e.g. high sharing propen-
sity of sports topics vs. low sharing propensity of politics / international relation related
topics — is more consistent with the widely expected outcomes of market drive in journal-
ism’s gatekeeping function. The conjecture that gatekeeping on Twitter is more market
driven than the traditional one is also supported by recent observations from within news
organizations. Though the outcomes of the news link selection have similar modality to those
of the traditional gatekeeping, it is not always an official part of the editorial decisions, and
an independent social media team decides the link selection in many organizations (Rowan,
2014, January 2; Tandoc Jr, 2014; Elizabeth, 2017, November 14). The logic behind this
decision resembles that of the earlier SEO practices that mainly aim at maximizing the pop-
ularity of a news link. However, the selective news link sharing is a more explicit form of
gatekeeping than SEO in that news organizations have full control over which news links
should be invisible on their social media accounts (Tandoc Jr, 2014). Thus, the selective link
sharing is likely to provide a powerful momentum toward popularity-biased gatekeeping on
the top of the traditional gatekeeping.

Although the pooled analysis of the topic-wise link sharing propensity indicates that the
selective link sharing carries out the longstanding concerns about the bias toward soft news
on Twitter, such a conclusion may still be hasty, because of the dominance of specific types
of organizations in the data. For instance, because there are many regional media in the
dataset (Table 4.1), their strategies might dominate the overall patterns.

The organization-level analyses reveal more details of selective link sharing. The finding
that news organizations’ link choice differs across organizations shows that their criteria for
selective link sharing cannot be reduced to the a one-dimensional degree of popularity. The
observation that the same types of news organizations occasionally adopt a coherent selective
link sharing strategy implies that inherent characteristics of an organization, as well as
popularity as an external factor, are also a significant determinant of the selective link sharing

strategy. I tentatively characterize the other dimension as a specialty of a news organization.
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The publishing patterns of organizations seem to make the naming appropriate; national
media significantly publish more about international topics and national politics, and regional
media publish more about sports and regional issues. I use the term “specialty” to mean
“what a news organization is good at.” It is related to news organizations’ capabilities, such
as reporters’ training levels at different expertise, the number of reporters, the expertise of
editorial staffs, connections to certain news sources, etc. Although these capabilities are
changeable, they will characterize news organizations at least in a short time span because
they tend to co-evolve slowly with readers’ long-term expectations.

Overall, specific selective link sharing strategies seem to be determined by the intersection
of the popularity of a news topic and a news organization’s specialty. The most conspicuous
strategy from this cross was the reversionary strategy for specialized and non-popular topics
and the concentration strategy for specialized and popular topics. Whereas the reversionary
strategy acts as a homogenizing momentum for non-popular topics in the sense that different
news organizations will share with similar proportions of a given topic under this strategy, the
concentration strategy can be diversifying because different types of news organizations will
share more about their specialized hot topics. Additionally, non-specialized and unpopular
topics will be less visible by the strategic retreat. These predictions are summarized in Figure
6.13. The overall result implies that news can be diverse (specialized) on social media only
for popular topics. To take a notable scenario based on the findings, national media share
more about popular, national politics, and regional media share more about regional sports.

On the contrary, news organizations are less likely to share specialized, but less pop-
ular topics by the reversionary strategy. Those topics are Immigration, International /Far
East topics for national /online media, and Sports/Football and Education topics for regional
news. Less popular, specialized topics may include topics that are complicated enough to
require professional treatment to cover but do not stimulate interest from broad audience.
Some argue that covering these topics helps readers easily understand those complex issues

and make informed decisions (Yankelovich, 1991). In that sense, the reversionary strategy
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Figure 6.13: The gatekeeping momentum generated by the selective news link sharing strate-
gies. Topics falling onto the red areas will be more visible, and topics in the blue area will
be less visible on social media compared to traditional outlets.

may mean a socio-technical momentum which weakens the role of journalism that informs
public decisions. A comparison between civic topics falling into the concentration and re-
versionary strategies somewhat supports this conjecture. Topics such as Politics/Congress
or Social/Gender are indeed important, but vulnerable to sensational conflictive framing
whereas Immigration and Education lack two opposing sides fighting against one another.
In other words, although news shared on social media includes a fair amount of civic issues,
the shared news is likely to highlight the sensational aspect of those issues.

The momentum, which social media as a news distribution platform generates does not
seem favorable to regional media. What they concentrate on are likely to be regional topics,
but mostly confined to local sports. Many authors recently discuss the potential of the
regional media’s revival from a hyperlocal approach (Metzgar et al., 2011; Lowrey, 2012).
Yet, regional media’s selective link sharing strategy shows that they focus on local sports,
which broader local audiences expect, refrain from local civic issues, and give up on national

issues for social media. For social media to help hyperlocal news, local media should be able
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to reasonably believe that there is a broad audience who would rather pay attention to those
issues on social media than other local issues. This does not seem an easy task.

Selective news link sharing as a reaction to their environment has an implication for the
design of information curating algorithms on social media. The conclusion that news orga-
nizations’ selective link sharing is an outcome of their adaptation to inherent and external
situations implies that they will also adapt to potential changes in news demand on social
media caused by changes in an algorithm. This adaptation process is likely to become quicker
and smoother, determined by the data scientists they hire (Rowan, 2014, January 2) and the
social media monitoring platforms they adopt (Diakopoulos, 2017). However, quick adapta-
tion is likely to make news organizations vulnerable because their demand depends on how
the platforms’ decision changes users’ news reading behavior. Based on the two-sided market
theory, economists point out that the dependence on monopolized platforms may suppress
independent content providers, as notably in the Microsoft case (Evans, 2003). Indeed, there
is evidence that Facebook’s algorithm change greatly impacted news organizations’ online
revenue (Brown, 2018, April 18). Therefore, the discussion of a desirable algorithm design
should include consideration about the potential strategic adaptation of news organizations
as well.

Finally, the results found in this chapter may be subject to the topic of popularity
cycle although the dataset includes a fair amount of time — sixty-three days. For example,
STM identifies Me Too topic as separate from Social/Gender topic. Thus, verifying the
conclusions I draw requires an analysis of a longer time period beyond time-sensitive issues.
The data collection scheme and the automated text analysis I apply here can be used as
an infrastructure for the constant monitoring of news organizations’ selective link sharing

strategy.
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CHAPTER 7

NEWS PARAPHRASING AND SENTIMENT

7.1 Introduction: News Paraphrasing as a Strategy

Thus far, T have considered only the ‘whether to share’ decision as a news organization’s
choice in its social media strategy. However, that is not the only possible choice a news
organization can make when it disseminates news links on social media. In this chapter, I
focus on how the organization paraphrases a news story for a social media post.

To incorporate the multiplicity of news organizations’ choices, my simplified conceptual

model in Chapter 3 can be extended to a more realistic problem as follows:

max 7;(z, ;) Np; — ¢;(x;) (7.1)

Lq

Now x; is a vector that contains news organization’s multiple strategic choices on social
media. And the function 7;(-) is a function that maps the choices to the probability that a
news organization, ¢’s news story is read by social media users. As in 3.1, the probability
is also determined by other new organizations’ choices, _;. Cost of social media strategies
c¢i(+) is allowed to differ for each firm in this model, which implies asymmetric equilibria.
However, unless one has a strong simplifying belief about what the plausible choice set
is and what the functions 7;(-) and ¢;(-) look like, it is hard to set up a solvable formal
model based on the equation 7.1. Instead, in this chapter, I again empirically explore news
organizations’ additional choices — news paraphrasing by analyzing tweets embedded in news
links.

There is evidence that news organizations are strategically paraphrasing their news stories
for social media posts. Although news link sharing is deemed automatic for some organi-
zations, considering the same text in social media posts was used as headlines for original

stories until a few years ago (Palser, 2009; Armstrong & Gao, 2010), Armstrong and Gao
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observed some differences across organizations. For example, some organizations add a part
of a lead to a social media post whereas other news organizations use only headlines. More
recent reports show that news organizations take one step further to adopt a manual cura-
tion process optimized for social media. According to Newman (2011), in 2011, the BBC
switched from the automatic feed to the manual choice and editing optimized for Twitter,
and as a result, the number of followers doubled. Recognizing the potential of social media
optimization for news, Facebook published a guideline for strategic news posts based on their
own user-news engagement studies.

The recent surge of online-only emerging media makes the manual social media opti-
mization more common because they depend heavily on the viral dissemination of their
news stories as a major means of news distribution. According to a recent Wired article,
Buzzfeed relies on machine learning techniques and A /B testing to optimize itsr social me-
dia strategies for virality (Rowan, 2014, January 2). Similarly, Breitbart’s co-founder Larry
Solov recently said that the company has a separate social media team and that they are
very careful about how they portray their stories on social media (Kew, 2016, August 17).
Indeed, Reis et al. (2015) found that 51% of tweets were phrased differently from online
headlines in 5,182 tweets they collected from four major news organizations’ accounts in
2014 (The New York Times, BBC, Reuters and Daily Mail).

In this chapter, I focus on whether and how news organizations add sentiment as they
paraphrase their news stories for Twitter. Although the literature on news popularity has
generally reached a consensus that negative framing for news contents and headlines increases
news popularity or virality on social media, researchers do not often distinguish between
negative framing from a social media strategy and negative framing in the original story.
However, the distinction is necessary to learn whether a social media strategy indeed adds
negativity to news framing separate from the traditional reporting. Thus, in this chapter,

I compare the sentiment of news tweets with that of the original news stories. I conjecture

Thttps:/ /www.facebook.com /notes /facebook-journalists /study-how-people-are-engaging-
journalists-on-facebook-best-practices/245775148767840
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that news organizations consistently add extra-negative framing as they paraphrase original
stories because social media strategies are more economically driven than the traditional
editorial decisions. As multiple experiment studies have exihibited, negative news framing
increases readers’ engagement and changes opinions (Price et al., 1997; Zillmann et al., 2004;
Trussler & Soroka, 2014). Thus, the extra-negativity as an outcome of social media strategies

may have a significant impact on news readers on social media.

7.2 Related Works

7.2.1 Paraphrasing News on Social Media

Text is one of the most salient components of a social media post that contains a major
portion of the information (Hu & Liu, 2012). And how news content is paraphrased largely
affects the popularity of a news story on social media (Horne & Adali, 2017). Whereas many
social media posts lack visual components, virtually all of them contain some elements of text.
As social media is a text media above all things, news texts in social media have been often
analyzed (Kwak et al., 2010; Newman, 2011). Text in social media posts can have different
topics (Zhao et al., 2011) or sentiments (Hansen et al., 2011) from other texts because a
length limit is imposed by social media users’ cognitive capacity? or by a technology — e.g.
280 character limits on Twitter.

Observations that text on a social media post affects the popularity of a news article,
and that the text is not a mere summary of news content, imply an incentive for a news
link sharer to compose a paraphrasing text in a way that increases the popularity of the
social media post with the news link. Previous studies discovered a few text features on
social media posts with a news link were positively associated with their popularity. Hansen

et al. (2011) found that negative sentiment in a social media post with a news link was more

2The online advertising literature consistently reports the negative correlation between
length of advertising message and the click-through rate (Baltas, 2003; Robinson et al., 2007).
In the context of social media, De Vries et al. (2012) found brand posts with lengthy texts
on Facebook has a smaller number of likes from users.
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likely to be retweeted whereas positive sentiment increases a personal tweet’s popularity.
Further, news sharers on social media often aim at popularity when they paraphrase news
stories. Horne & Adali (2017) found that many news sharers on Reddit paraphrase news
stories in different ways from original news headlines. Like Hansen et al. (2011), Horne and
Adali also found that negative sentiment and more emotional words in a paraphrase predict
greater popularity of a news story on Reddit. Moreover, in their analysis, a paraphrase of
news content predicted the news link’s popularity with more accuracy than the news content
itself. In other words, the association between a news paraphrase and news popularity on
Reddit was not necessarily determined by the original news content. This distinguishable
and significant power of news paraphrasing on social media is likely to provide an incentive
for journalists to make strategic choices with it to attract more attention.

Being strategic for paraphrasing is not a new task for news organizations. For a traditional
newspaper report, journalists must compose headlines that summarize news stories they
publish. However, the headline is not only a mere summarization of a news content, but
also the main ‘hook’” of a news story to readers (Molek-Kozakowska, 2013) similar to news
paraphrasing for social media posts. In the same vein, Bell (1991) listed the main purposes of
headlines as a) summarizing, b) framing and ¢) attracting. In other words, how the content
is summarized in headlines influences news readers’ choice to actually read the story. This
similarity between headlines and news paraphrasing for social media implies that journalists’
choices made for headlines that have been observed in previous studies can inform us about
potential choices made for social media posts.

Although components in main news texts that increase news demand are still notable in
the studies of headlines, many researchers focus on sensationalism in headlines. For example,
Tenenboim & Cohen (2015) conducted a content analysis on headlines of 15,431 online news
stories published on an Islaeli website, and found out sensational topics and curiosity arous-
ing elements in headlines lead to more clicks. Also applying qualitative linguistic analysis,

Molek-Kozakowska (2013) showed that sensationalism in headlines has multiple dimensions:
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illocutions (aims of journalists), themes, narrative, evaluation (value judgment) and proxim-
ity. The prevalence of sensationalism in news headline also predicts strong sentiment in news
paraphrasing. According to Uribe & Gunter (2007)’s empirical work based on a hand-coding

approach, sensational news about politics and crime issues tend to contain strong sentiment.

7.2.2 Negative Framing in Online News

In their seminal study, McCombs et al. (1997) acknowledged the importance of sentiment in
shaping how to think about news. By connecting social issues with positive /negative/neutral
sentiment, news reporting informs readers’ judgment about real-world issues (McComas &
Shanahan, 1999). Research has particularly focused on negativity in news framing. Trussler
& Soroka (2014) hypothesized that news readers have a psychological preference for negative
news framing because negativity is further from humans’ innately positive expectations, and
is thus considered a signal for more useful information (Kahneman, 1979). Indeed, Trussler
& Soroka (2014) found that politically news readers prefer negative news framing under an
experiment condition. They suggest this result as evidence for the demand side explanation
of the prevalence of negativity in political reporting. Built on this assessment, researchers
have applied automated measurements of sentiment in news stories. For example, using
human coders and multiple lexicons, Young & Soroka (2012) found that news framing is
consistently biased toward negativity, particularly for crime and foreign policy topics.
Negative summarization has been shown to have a strong impact on news perception.
By manipulating headlines and leads, Price et al. (1997) found that experiment subjects’
opinion and emotional valence on funding to public universities change depending on how
the same information is framed (conflict/human interest/consequence). Further they found
that the changed opinion had an impact on decision making about the policy. With a
similar experiment design, Zillmann et al. (2004) showed that experiment subjects spend
more time reading news stories when they are framed as conflict or victims’ agony rather

than misfortune or economic loss. Analyzing an aggregate time series of public opinion
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and sentiment in news on economic issues, Soroka (2006) argues that negative sentiment
contained in news stories largely affects opinion change not only because media coverage
tends to be negative rather than positive, but also because negative information tends to
have a greater impact on the impressions of news readers. These studies imply that news
paraphrasing, such as social media feeds has the power of extra-framing, on top of framing
in a main body of news stories.

Although news organizations’ paraphrasing on social media has not been directly ana-
lyzed, findings from previous works on news demand show that news sentiment and popular-
ity are closely related. First, media studies generally agree that the negative sentiment in a
news story is positively associated with a news demand in a traditional news reading setting.
Newhagen (1998) conducted an experiment in which subjects watch news images that evoke
negative emotion (anger, fear and disgust). He found that images that evoke anger most
increase subjects’ approach to the images, followed by images that induce fear and images
that induce disgust. He also found that the images that induce were the most memorable.
He explains this result with a biological definition of anger, which is the physiological result
of territorial violation. This result implies that a certain emotion in a news story can induce
news readers to “approach” more, which may in turn affect demand for the news. Indeed,
Trussler & Soroka (2014) found that a politically interested person is likely to read a political
news story with a negative tone and that frames politics as a game rather than informative
news that uses an eye-tracking experiment.

Yet, some researchers point out that the generality of the negative framing should be
understood with care. In particular, the popularity of such a strategy and its effectiveness
can differ depending on news topics. For example, focusing only on health related news,
Kim (2015) found that only positive sentiment in health news is positively associated with
its likelihood to be read and shared on social media. Similar results were found for news
paraphrasing. By measuring the sentiment scores (valence) of 69,907 top news headlines

from four major news websites (BBC News, Daily Mail, the New York Times and Reuters),
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Reis et al. (2015) found that the majority of the headlines has negative sentiment overall,
but the level of the dominance varies, depending on news topics. For example, news stories
falling under a topic category, “world,” most frequently have negative headlines. However,
stories about sports or science & technology tend to have neutral headlines compared to
other topics. In the context of my study, this implies that the negative framing for news and
social media will differ across news organizations depending on the news topics they mostly
cover.

Further, the potential negativity from news paraphrasing is likely to be clearer on social
media, where economic incentives to elicit more clicks dominates, compared to traditional
headline making, which is a part of traditional editorial decisions. In traditional news con-
sumption where news stories are consumed as a bundle (e.g. a newspaper or TV news
program), headlines signal news content to compete with other articles within the same
bundle. Thus, the headlines had to be written to show a story’s relevance to a reader (Dor,
2003). However in the online environment, news readers typically navigate across different
news sources. As a result, attracting news readers’ attention with a headline became a more
challenging task because it also needs to take account of competition with other sources
beyond the given bundle. In this circumstance, news organizations have a strong incentive
to signal their stories” appeal to readers. Moreover on social media, this signaling incentive
is likely to be even larger because users’ attention is easily distracted by a mixture of var-
ious types of information. Indeed, researchers have detected the proliferation of the use of
sensational and particularly negative expressions in online news headlines for click-bait. For
example, Chakraborty et al. (2016) and Potthast et al. (2016) showed sentiment polarity
(valence) can be used as a predictor of an automated click-bait detection algorithm.

All in all, news organizations are likely to frame their news negatively to attract readers.
News paraphrasing for social media will be more negative because it is more governed by
the economic motivation compared to traditional editorial decisions. Thus, I hypothesize

that news organizations apply extra-negative framing to news as they paraphrase for social
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media. Testing this hypothesis requires the comparison of the sentiment of news tweets with
the sentiment of the original news stories. In this chapter, I will conduct the comparison
using three different dictionaries — Affin, LSD and LIWC. Further, the literature implies that
different types of news organizations that cover different topics are likely to show different
levels of negative framing. I will test this conjecture by comparing the extra-negative framing

across different types of organizations.

7.3 Results

In this section, I present results from the dictionary-based sentiment analysis. Measured
sentiments of news content that each news organization publicizes on its news website and
Twitter account will reveal that the extra-negativity from paraphrasing for tweets is consis-
tent across different organizations. Subsequently, using an inferential analysis, I will discuss
how the extra-negativity differs depending on types of news organizations. All the analyses
in this section were iterated using the three different dictionaries — Affin, LSD and LIWC —

to validate the results. Results omitted to avoid repetition are included in Appendix D.

7.3.1 Negativity of News by Organizational Types

The previous literature has found generally that negativity in a news story tends to increase
its demand, and news organizations take advantage of this tendency to attract more readers.
This implies that tweets about news stories are likely to have a systematic bias toward
negative framing. Although results in the context of online news consumption are yet limited
and more debatable, there is much evidence that negativity in social media posts attracts
more attention. Further, I conjecture that news organizations’ social media strategies are
largely governed by economic incentives stemming from competition for limited attention.
If this conjecture holds, paraphrases of news stories for Twitter are likely to contain more
negative sentiment compared to original stories, which are presumably governed more by

journalism norms.
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Figure 7.1: Average sentiment scores of news stories and tweets: LIWC dictionary.

Figure 7.1 presents results of the sentiment analysis based on the LIWC dictionary broken
down by news organizations. The red bar means the average sentiment scores of news stories
and the blue bar represents the average sentiment scores of tweets with embedded news links
to the original news stories. The score 50 indicates neutral sentiment for LIWC. The results
show that the tone of news stories is indeed consistently negative across different news
organizations. In particular, whereas regional news media occasionally have positive tones,
on average, most of other types of news media have negative tones. Moreover, this result
is robust across all three dictionaries.? Excluding regional media, the media with positive
tones include; Forbes, CNBC, USA Today, Inquisitr and Vanity Fair. These seem related to
a specific focus of media, such as finance or entertainment, and the nonpartisan orientation
it pursues.

To check if this pattern holds consistently across different dictionaries, Figure 7.2 visual-

izes the average news sentiment of each type of news organizations using three dictionaries,

3Results based on Affin and LSD dictionaries are Figure D.1 and Figure D.2 in Appendix
D.
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Figure 7.2: Sentiment level of news stories by news organization type.

Affin, LSD and LICW. Indeed, national and online news media have the most negative tones
whereas regional media have the least negative tones regardless of dictionaries. The ranks
between national and online media differ depending on the dictionary, but the difference
between the two is much smaller than the difference with the other two types. The only
significant difference across different dictionaries was that the analysis based on Affin results

in positive average tones of magazines and regional papers rather than negative.

7.3.2 Strength of Extra-Negative Framing

The news dissemination through social media may raise yet another layer of news negativity
issue — the extra-negativity of news paraphrasing for social media. To many social media
users who look only at the news paraphrases without clicking the link, the potential extra-
negativity coupled with insufficient information about the news topic may greatly affect users’
news perception. If the social media strategy is largely governed by economic incentives
compared to news publishing, the extra-negativity on Twitter is likely to occur even for
regional media, which had moderate sentiment on their websites.

Again, Figure 7.1 shows the negativity of tweets (blue bars) measured by the LIWC
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dictionary.? For most news organizations, blue bars are lower than red bars, which means
that tweets have more negative sentiment than the original news stories. However, there are
some exceptions, particularly among online media such as Breitbart, Conservative Tribune,
and Western Journalism, which are all known to be conservative partisan news outlets. A
notable aspect of these exceptions is that these news organizations tend to have even more
negative tones on their original news stories than others. Thus, the lack of extra-negativity
may be only because their original news information is already very negative, and not because
they do not frame tweets negatively.

A simple regression analysis can extend this visual analysis based on averages to a news
story level analysis. In addition, the regression allows for explicitly revealing whether dif-
ferent types of news organizations add the extra-framing to a different extent, which is not
easy to demonstrate with a visual analysis. The regression model I ran has the sentiment
gap between a tweet and an original news article as a dependent variable, which represents
the extra-negativity a news organization adds as it paraphrases its own stories for a tweet.
The gap is expected to be “positive” with the extra-negativity. Having the sentiment of the
original article as a control variable allows for distinguishing the extra-negative framing from
negativity in an original story. The unit of analysis is each article-tweet pair.

Table 7.1 presents the regression results. The results appear to be consistent with the
expectations; more negative news stories have less extra-negativity for tweet paraphrasing
because they are already framed negatively. Although Affin measure results in the opposite
sign (—0.0446), it was not statistically significant. Also, it should be noted that the R? is
extremely low for the Affin-based and LSD-based regressions although LSD resulted in a
significant finding. The main reason for this is that they pick up less variation from the gap
between a news story and a tweet because they include relative limited number of words in
the dictionaries compared to LIWC. Although the size of the dictionaries is large enough to

pick up the variation from aggregated text, they tend to miss information when they are

4Again, results consistent with those based on other dictionaries are reported in Figure
D.1 and D.2 in Appendix C.

97



Table 7.1: Linear regression of sentiment gap on news sentiment and news organizations

type.
Variable Affin LSD LIWC
Intercept 0.4771*** 0.2575%**  _15.3137***
(0.0293) (0.0124) (0.3800)
News Sentiment  -0.0446 0.0751 *** 0.5853 ***
(0.0082) (0.0078) (0.0028)
National -0.0928 ¥*F*  _(0.0462***  _2 5787 F**
(0.0310) (0.0132) (0.3825)
Online -0.0514 ** -0.0287* -2.6715%**
(0.0327) (0.0138) (0.4007)
Regional -0.16017%FF  _0.0739%F* 20643 ***
(0.0311) (0.0132) (0.3815)
R2 0.0015 0.0017 0.2110
N 74,931 90,593 166,159

to detect small information from a gap between a single news story-tweet pair. Thus, the
regression based on LIWC seems more reliable for this analysis.

Even after controlling the sentiment of the original stories, regional news media tend
to add more negativity as they paraphrase their news stories for tweets than national and
online media (—2.0643 > —2.5787 > —2.6715).5 However, the national media and online
media show a similar level of extra-negative framing. This means that although magazines
and regional media are relatively positive on their websites, they catch up with online and
national media on Twitter by adding more negativity on news paraphrasing. In other words,
news paraphrasing for Twitter negatively homogenizes different types of media. This is

visualized in Figure 7.3 where the sentiments are not too different compared to Figure 7.2.

7.4 Discussion

News paraphrasing has always been an essential part of the news making process, and its
framing impact has been proven to be significant. Although headline making — traditional

paraphrasing — has long been accused of being sensational, it is a part of the traditional

SNote that this result means the baseline category, magazine, has the largest gap, which
is expected to be positive with the extra-negativity.
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Figure 7.4: Additional negative sentiment to tweets by news organization type.

editorial decision, likely to be governed by journalistic norms. On the other hand, recent
testimonies have shown that a similar task of paraphrasing for social media is often out-
side of newsroom Elizabeth (2017, November 14); Roston (2015, January 22), and largely
relies on numbers from audience metric and automated algorithms (Tandoc Jr, 2014, 2016).
Considering the observation that social media users often read only the paraphrased news
without clicking embedded links (Horne & Adali, 2017), it is reasonable to worry about the
impact of the additional mechanism whereby news organization can impose news framing

on social media, and monitor it as a quasi-editorial decision. By comparing sentiments of
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tweets by different types of news organizations and original news stories, I found evidence
that the incentives from the demand of social media users led organizations to place more
negative framing on news compared to the original stories in this chapter.

The reported results are generally consistent with conjectures I made based upon the
literature. (a) Online news stories are negatively framed overall, and (b) regional media
likely to cover less controversial issues and frame news in a significantly less negative way
compared to national and online media. (c¢) Social media posts are likely to be more driven
by audience’s reception than journalistic norms and are consistently more negatively framed
than original stories across different outlets. (d) In addition, regional media significantly
catch up to other types of media with extra-negative framing for Twitter.

The negative news framing of national/online media in the results has the potential to
affect the news perception of online news readers, as scholars have pointed out (Newhagen,
1998). Although regional media supplies less negative framing, it might be limited to certain
news topics, and many report evidence of the rapid decline of regional/local journalism in
the rise of online journalism (Curran, 2010; Nielsen, 2015). Although some see potential
from the Internet to rebuild a strong link between news readers and the local community
(Lowrey, 2012), recent evidence shows that social media tends to function as a momentum
toward the centrality of national legacy media or nation-wide emergent forms of online-only
media (Hodson & Lindgren, 2017). If regional media is indeed losing the competition for
limited attention on social media, users’ news perception may become negatively biased as
an incidental impact of the negativity of national/online media observed.

Given that social media users read only paraphrased news most of time without clicking
embedded news links, the extra-negative framing for social media exacerbates such impact on
news perception. Furthermore, news organizations’ sensitivity to market demand on social
media, enhanced by data-driven social media monitoring technologies (Diakopoulos, 2017),
creates a condition vulnerable to a feedback loop spiraling toward negative news framing on

social media. The negativity in news paraphrasing induces negative news perception, which
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in turn potentially makes social media users demand more negative framing.

The observation that regional papers are catching up is consistent with the conjecture
that news paraphrasing for social media is more driven by the audience’s reception compared
to traditional editorial decisions. If journalists’ framing for news stories is more governed by
their traditional decision about newsworthiness, regional news has a reason to have moderate
sentiment from their less-controversial regional topics than national and online media. On
the other hand, if paraphrasing is governed more by profitability from social media users’
clicks and engagement, there is no reason that social media posts from regional media are
less negatively framed than those from other types of media. In this case, the gap between
the two sentiments (i.e. the extra-negative framing) should be much larger for regional media
as observed in the presented analysis.

Although news readers are increasingly susceptible to such market driven negative fram-
ing on social media, they have been relatively free from normative discussions, such as an
evaluation of its impact and what we should do about it as a society. Although sensation-
alism of traditional headlines has frequently raised researchers’ concern (Chakraborty et al.,
2016; Molek-Kozakowska, 2013; Blom & Hansen, 2015), the traditional decision could still
resort to the possibility of self-regulation based on journalists’ values from their long-term
training and experience as journalists. However, it is harder to expect that news paraphras-
ing for social media will be controlled under a similar self-regulation because social media
strategies are more likely to be subject to economic principles. If the dominance of audi-
ence’s reception for news paraphrasing is the case, then the resulting paraphrases are likely
to be homogenized to reflect social media users’ news demand. Surely, it is still possible that
diversity in social media users’ news demand will induce a diversity of paraphrases. However,
the empirical results in this chapter show that framing from news paraphrasing on Twitter
is currently undergoing a rather homogenizing momentum, disconnected from original news
stories. This raises a need for the public monitoring of paraphrasing on social media as news

organizations’ quasi-editorial decisions.
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Regarding public monitoring of social media, the reported results suggest that LIWC
shows a better performance than the other two dictionaries. The main reason seems that
a generally purposed LIWC dictionary contains a larger set of words and finer-ground sen-
timent scores associated with the words whereas LSD and Affin are designed for a specific
domain — LSD for news and Affin for tweets — and contain a much shorter list of words.
LSD and Affin contain enough information to pick up average sentiment from large sample
of text as I confirmed from the consistency of news sentiment across different dictionaries.
However, they do not seem to have sufficient information to detect limited information from
the sentiment gap between a tweet and a news story. Interestingly, this conclusion some-
what contradicts the previous dictionary-based sentiment analysis that called for a need for
public monitoring. For example, Young & Soroka (2012) argued that monitoring news needs
a news-customized dictionary. However, the present setting that compares news to tweets
results in the opposite conclusion, i.e. that we need a general dictionary. It seems that
there is a trade-off between generalizability and customization. To increase the precision of
sentiment information from one (each) type of text, it is better to customize. However, to
compare two different types of text, such as a news story and a tweet, it is better to have a

general dictionary.
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CHAPTER 8

CONCLUSION: SOCIAL MEDIA STRATEGIES AS QUASI-EDITORIAL
DECISIONS

Although Internet technologies provide strong momentum toward “flatter” communication
in a sense that users, who used to be the mere audience of information, can bring their voices
into journalists’ work via the new vehicles (Singer, 2009), the news making - distribution
process is still structured by powerful actors. Information platform owners, such as Facebook
and Google, now have significant control over the priority and relevance of information for
individual users (Pariser, 2011). News organizations, albeit weakened, retain a privileged
position over nonprofessional journalists to access pubic information because of their orga-
nized reporting and editorial infrastructure, financial capital, and historically accumulated
connections to information sources. Journalism is a network composed of multiple human
actors and technologies (Turner, 2005). Yet, it is a network structured by powerful actors
who possess the means of production and distribution.

As an analysis of one kind of such powerful actors, I investigated news organizations’
social media strategies as an emergent quasi-editorial decision, focusing on news dissemi-
nation via Twitter. T consider the news dissemination strategies on social media as a form
of the news organizations’ adaptation to socio-technical traits of the new news distribution
platform. Drawing on recent reports that news organizations’ social media strategies is dis-
connected from traditional editorial decisions it terms of personnel, organizational structure
and decision processes Roston (2015, January 22); Elizabeth (2017, November 14); Tandoc Jr
(2014, 2016), I tested whether this disconnection indeed produces difference in visible news
topics and framing between news websites and organizations’ Twitter accounts. Based on
this comparison, I argued that the different mechanisms whereby the quasi-editorial decisions
for social media are made can impose an additional layer of information-mediating process,

relatively free from journalistic norms and routines, as readers find news information from
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social media more often.

Monitoring such a quasi-editorial decision is not a simple task. The social media strate-
gies, as an adaptation process, are still in flux partially because of the inertia in the older
regime of journalism, and partially because of the ceaselessly changing technologies. Further-
more, my research questions, which involve two different forms of text, news and tweets from
a rapidly growing number of news organizations, make the manual analysis hardly feasible.
Fortunately, the complicated and everyday mutating online information mediating process
is recorded on the Internet in an almost complete form. Thus, I proposed a computational
system of data collection and automated text analysis for the constant monitoring of news
organizations’ social media strategies. This approach will expand our frontier of “monitoring
citizenship” (Schudson, 1998) over the public information flow toward communication that

is happening via social media, an emergent news distribution platform.

8.1 News Link Sharing as a Strategic Choice

A fundamental question before gauging news organizations’ social media strategies in-
cludes, Is there a reason for a news organization to be strategic on social media? 1 use the
term, “strategic,” based on the economic definition, to refer to a situation where every actor’s
decision depends on one another’s. In Chapter 3, I found a reason for a positive answer to
this question from social media users’ limited attention. In the economic model I suggested,
the scarcity of users’ attention capacity relative to the volume of information propagated
on social media creates competition between news organizations. This model implies that
users’ attention can be conceived as a public resource, which is a source of economic benefit
that anyone can access to exploit, but whose amount is limited (Ostrom, 2015). As most
public resources, the outcome of my model reveals that one news organization’s attempt
to capture users’ attention undermines a chance for other organizations to do so. In other
words, sharing more news links to attract social media users’ click eats up users’ attention,

resulting in less opportunity for the links of other news organizations to be in users’ aware-
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ness. This competition resembles a situation in which everyone is shouting to be heard.
Because I shout, a person next to me also has to shout to be heard (Anderson & De Palma,
2013). Because people shout, I have to shout even louder in turn. By similar logic, a news
organization should strategically decide how many news links it is going to share considering
how many others would share. Although recent media studies have focused on the impact
of information overload, as a kind of bounded-rationality, on individual information choice
behavior (Liang & Fu, 2016), competition for a limited attention model shows that news or-
ganizations’ adaptation to such human boundedness can also give rise to new communication
patterns in an emergent media environment.

As with most public resources, the predicted equilibrium of the model is that the limited
attention of social media users is over-exploited. Roughly, news organizations will share
too many news links to beat other organizations’ links. Because everyone tries to beat one
another, there will be so many news links on social media that users will be able to process
only a small portion of the shared news links. However, if news organizations cooperated
jointly to maximize their profits rather than compete, they would disseminate fewer links to
save users’ attention.

This result has an implication on the discussion about public accountability of social
media platforms, which was dramatically escalated by the Cambridge Analytica case, in
which the private information of users that was retained by Facebook was politically abused.
The following controversy as to responsibility of Facebook and other Internet platforms has
reached an agreement that the platform owners’ self-prescription will not fundamentally
resolve the risk of similar troubles (Vasu et al., 2018). However, given that social media
owners have been considered technology companies relatively free from social accountability,
it is difficult to establish a grounding principle that allows for public engagement with the
information platforms.

The conclusion of my model that users’ attention is a public resource can offer such

a principle. As Ostrom (2015) argues, governance of a public resource susceptible to over-
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exploitation is a part of the key infrastructure for success and sustainability of different levels
of communities. Because democracy desperately needs public attention to civic issues, as
Berger (2011) points out, and if attention can be perceived as a public resource, companies
that profit from (re)distributing users’ attention would have social responsibility for the
commercial use of the resource. This argument may be used to warrant publicly governing
online platforms to prevent overuse or abuse of attention — the scarce and valuable resource
of society. However, although the natural time is limited, human attention may be extended
by technologies, such as new devices and information curation algorithms, partially provided
by the platform companies. Thus, to what extent users’ attention is a limited resource is an
empirical question that calls for further research.

Whether attention is over-exploited is hard to test because the firms’ collectively optimal
use of attention — the theoretical comparison target — is not observable from the data. Yet,
the model still produces a testable prediction: “News organizations will reduce the proportion
of news links they share on social media as more stories are published by all organizations.”
This prediction resonates with the proposition that news link sharing is ‘strategic’ in the
sense that one organization’s decision relies on others. The regression results in Chapter 5
based on news links shared on Twitter are consistent with this prediction. They are also in
accord with recent reports that news organizations have hired social media specialists and
adopted social media monitoring platforms to optimize their social media strategies to the
reactions of both users and competitors (Kew, 2016, August 17; Rowan, 2014, January 2;
Diakopoulos, 2017). As technologies they adopt for such monitoring develop, sensitivity of
their reaction is expected to increase in the future.

Realistically, news organizations’ strategic choice may not be confined to decisions about
the number of news link they will share. For example, news organizations may want to
concentrate on some popular news topics, when they shrink the proportion of shared news as
a reaction to the large volume of published stories, as the model predicts. Instead of selecting

news links to share, they may want to adopt different content and signaling this decision
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by manipulating text on social media posts. However, neither the model nor the simple
regression about the aggregated proportion of shared news links allows for investigating
those qualitative dimensions of social media strategies. This challenge raises a need to take
a deeper look at the relationship between news content and news organizations’ choices on

social media.

8.2 Selective News Link Sharing as Gatekeeping

A news story, as an information good, has multiple qualitative characteristics, such as
length, topic, factuality, opinion, etc. Basic economic theory dictates that a news organiza-
tion, like an economic entity, naturally conditions its strategy about these characteristics to
maximize profits. In the context of news distribution on social media, this economic pre-
diction should manifest itself as selective news link sharing — conditioning the link sharing
decision on news content. Whether a news organization shares a specific news link on social
media has a potentially significant impact on the visibility of a news story. Users will be more
likely to be aware of the news story, and have easier access to it when there is a hyperlink to
it. In this sense, hyperlinks can function as a new form of information ‘gates.” (Dimitrova
et al., 2003).

The outcome of the link sharing decision — differentiated accessibility to news — is close
to the traditional gatekeeping by journalists. Both tasks decide accessibility to certain in-
formation by controlling its visibility on a medium. However, principles governing the two
decisions may be different. Traditional gatekeeping has been arguably conceived as gov-
erned by journalistic norms. Relying on journalism norms and values, journalists carefully
decide what information is worth citizen’s knowing. Years of training for job ethics based
on professionalism and accumulated experience for objective reporting inform ‘newsworthi-
ness.” On the other hand, news organizations’ competition for users’ attention implies that
news link sharing is more likely to be governed by economic incentives; the more likely

users are generating advertising profit, the better. According to recent reports, the decision
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making for social media posting is often separate from traditional editorial decisions orga-
nizationally and personnelwise, and is often more attached to a management side within an
organization (Roston, 2015, January 22; Elizabeth, 2017, November 14). This tendency is
accelerated because social media strategies are determined by audience metrics and auto-
matic algorithms (Tandoc Jr, 2014, 2016; Diakopoulos, 2017). Given that gatekeeping is a
critical role of journalism for citizens’ informed decisions, the dominance of economic value in
deciding accessibility to news can pose a challenge to the right to be informed. With a com-
putational text analysis technique, Structural Topic Model, I tested whether news content
often distributed via Twitter is indeed significantly different from the traditional gatekeeping
discussed in Chapter 6.

The overall comparison between proportions of published topics and shared topics pro-
vides evidence that traditional gatekeeping and the selective link sharing do indeed follow
different logic. Whereas Crime and Sports/Basketball topics were frequently published and
even more likely to be distributed via Twitter, Social/Identity Conflict and Middle East top-
ics are also often published but less likely to be shared by organizations. In general, soft news
topics, such as sports and crime are more likely to be shared by news organizations than
hard news topics related to politics and international relations although many hard news
topics are among the most frequent topics on the news websites. This result indicates that
the popular conjecture that commercialized media drive news toward human interest rather
than newsworthiness is crystallized more visibly on social media than on news websites. If
decision makers for link sharing consider expected profit to be more important than news-
worthiness as editors presumably do, this discrepancy makes sense. But it is not yet definite
whether the new gatekeeping on social media implies a different regime of the information
mediating process for news readers. It raises a question, “Are we informed enough with the
new way of deciding the visibility of news?” This is not only a normative question, but also
an empirical one because, even if an individual organization’s link sharing has a strong bias

in an undesirable way, the collection of news organizations may still provide a good mix of
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news on social media.

To take a deeper look at how news organizations as a collection selectively share news
links, I also broke down their selective link sharing by individual organizations and broader
categories of organization types. The outcome revealed different strategies of selective link
sharing. News organizations share more news on certain hot topics (concentration strategy),
less on other less popular topics, but they published much (reversionary strategy). The
latter strategy characterizes the discrepancy between traditional gatekeeping and selective
link sharing. Even though a news organization considers a certain topic to be important in
their editorial decision, thus they became ‘specialized’ throughout their history, they would
not share much about it on social media because popularity in the short term dominates
social media strategies. Thus, I suggested that specialty and popularity as two major deter-
minants of selective link sharing. Specialty is connected to what news organizations consider
themselves to be as a group of journalists whereas popularity is more related to short-term
profitability.

Topics on which news organizations concentrate and from which they refrain differ across
different types of news organizations. National and online media concentrate on particular
political topics that can be readily depicted as a horse-fighting whereas online media also
concentrate on Social/Gender topic. However, they refrained from other hard topics, such
as Middle East, Immigration and Finance. The finding that these types of organizations are
highly likely to share a few hard topics somewhat mitigates the earlier concern that the link
sharing is biased toward soft news. However, the shared hard news topics are still focused on
specific topics that appeal to the popular preference of a polarized perception about public
issues. In that sense, the market-driven news distribution via social media seems to bias
information available for informed political thinking.

Regional media’s hot topics were sports, mostly Basketball, presumably due to the spe-
cific period of data collection. On the other hand, they refrain from regional issues such as

education, regional politics and transportation even though they are ‘specialized’ in these
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topics. This may result in an unfortunate situation where regional papers are mostly con-
ceived as information sources for regional sports as opposed to the vision of hyper-locality
as regional media’s viable surviving strategy (Metzgar et al., 2011). Moreover, regional me-
dia retreat from many topics they are not specialized in, such as international relations. If
shrinking toward a regional sport media does not provide enough demand to restore their
business, this outcome does not seem favorable for the future viability of their business.
The concentration on hot topics does not seem favorable to the pluralist ideal of diversity-
based informed decisions for democracy (Dahl, 2005; Walker, 1991). Because overall popular-
ity is the only profit source on social media, this outcome seems almost inevitable. Further,
it is not an outcome a single organization can ‘decide’ to overcome. The findings imply
that the improvement of social media design should be based on news organizations’ eco-
nomic reactions to changes to enhance news organizations’ incentives toward more diverse
link sharing. This approach will require further in-depth monitoring of the behaviors of news

organizations and the interactions between news organizations and platforms.

8.3 Extra-negative Framing for Paraphrases

News organizations have more potential choices than whether to share when they dis-
tribute news via social media. In Chapter 7, I focused on text in a tweet occuring with news
links. Text is one of the most salient form of an organizations’ choice, not only because
it comes almost certainly with news links on social media, but also because our existing
knowledge about traditional headlines and online political comments dictates that news
paraphrasing has significant impacts on readers’ news perception. In particular, I focused on
the sentiment that the paraphrasing for a tweet adds to the frames of an original news story.
The literature generally agrees that negative sentiment both increases readers’ attention to
news (McCombs et al., 1997; Trussler & Soroka, 2014) and changes reactions to news, such
as reading time, attitude, opinion, etc. (Price et al., 1997; Zillmann et al., 2004; Soroka,

2006; Newhagen, 1998). As a result, news stories are consistently negatively framed (Young
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& Soroka, 2012).

However, the difference in the degree of negative framing across different topics (Young
& Soroka, 2012) predicts that different types of news organizations with specific focuses —
‘specialty’ to use the term in Chapter 6 — will have different levels of the negative framing. For
example, regional media that covers regional issues, such as regional politics, education, and
transportation are likely to frame news less negatively than national / online media, which
covers more partisan issues. Yet, social media strategies where the audience’s reception is
expected to govern may put a different layer of sentiment on news because the original news
story is paraphrased for a social media post. In other words, the attention drawing function
of negative framing is expected to prevail on social media.

The dictionary-based sentiment analysis of news and Twitter data confirms that news
stories are consistently negatively framed in news organizations. In addition, regional media
conveyed less negative sentiment through news stories than other types of news organizations.
Further, paraphrasing on Twitter showed even more negativity than original news stories
overall regardless of the type of organization. Although these results have a significant
implication on readers’ news perception in their own right, given the waning industry of
regional media in terms of online presence, a separate analysis of a single type of text cannot
distinguish between negativity in news stories and negativity from paraphrasing strategy.

To see systematically the source of the negativity observed on news paraphrases, I also
conducted an inferential analysis that regresses the negativity gap between a story and a
news paraphrase on original news sentiment and types of organizations. The results indi-
cate that regional media catch up to other types by adding even more negativity on news
paraphrases for tweets. Contrasting with the significantly low level of negativity in news
stories from regional media, this finding provides additional significant indication that social
media strategies are governed by a different logic than that governing traditional journalism
practices. In other words, news organizations seem to paraphrase news mostly to attract

users rather than to fairly represent the news content.
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In parallel with selective link sharing, the overall results in Chapter 7 imply that social
media strategies that are largely driven by audience’s reception outside newsroom will greatly
affect “how readers think about news” as well as “what to think about.” Again, a scalable
monitoring system for news strategies is called for to decide whether we will be satisfied with

the emerging quasi-editorial process to guarantee well-informed decision making for society.

8.4 Moving Forward

In this dissertation, I investigated news organizations’ social media strategies to dissem-
inate news stories as potential quasi-editorial decisions. In Chapters 3 and 5, I showed that
news organizations’ behavior on social media is governed by economic motivation. I used an
theoretical modeling and an empirical analysis of news organizations’ quantitative link shar-
ing decisions against the decisions of others on Twitter. These results, combined with the
observation that news organizations’ tasks on social media have forms and functions similar
to those of their traditional editorial decisions, such as gatekeeping and framing, pose the ma-
jor theoretical and practical concern of this dissertation about whether economically-driven
quasi-editorial decisions are significantly different from traditional ones. Using computa-
tional methods, I illustrated that the gatekeeping and framing for Twitter indeed generate
significantly different patterns. They were biased toward popularity on social media, result-
ing in concentration on specific topics and additionally negative framing.

Although this dissertation illustrated the emergence of a new information filter on Twit-
ter, for two reasons, it is too early to say that the new filter illuminates a different regime
of journalism. First, although Twitter is one of two social media through which most news
organizations regularly share news links, Twitter accounts for a small portion of news read-
ing through social media. I believe that the general conclusion that social media as a news
distribution platform create an additional information mediating process, can be generalized
to Facebook. Facebook also retains the characteristics that I argue are a main driving force

of distinctive news dissemination strategies — users’ limited attention and virality. However,
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the specific patterns of the strategies might be different because Facebook also has different
traits than Twitter, such as a more active algorithmic curation, relatively closed networks,
and a larger text limit. Thus, applying similar analyses to the Facebook case will help draw
a more complete picture of the emergent information mediating mechanism that exists on
multiple platforms. Second, we do not know completely significance of the impact the new
filter has on users because user behaviors are mostly omitted from the analyses in this dis-
sertation. With multiple platforms designed for information sharing, news organizations are
no longer an exclusive source of news for most audiences. Thus, we need a further study
that can test whether news organizations’ strategies indeed impact news perceptions. This
type of future study cannot be based on small samples either. To gauge the impact of news
organizations’ social media strategies, one needs to measure how often audiences are exposed
to such strategies, which can hardly be measured relying on the memory of the audience. A
possible path is to connect news readers’ log data and a survey on their perceptions.

From the perspective of policy, news organizations’ social media strategy is a moving tar-
get. Because news organizations are likely to react to audience’s reception, their strategies
must be changed to environmental variables that affect users’ news demands, just as plat-
forms’ algorithms and news organizations’ business models, change. Thus, to decide whether
the emerging filter indeed calls for intervention, we need a constant monitoring of it. The
methods to link different sources of data and machine learning techniques that I suggested
can extend existing open source platforms with a similar goal, such as MediaCloud, to make
the monitoring systems more specifically geared toward meaningful questions. Further, the
empirical findings in this dissertation only describe outcomes of organizations’ social media
strategies, but mechanisms whereby use of audience metrics and organizational disconnect-
edness of social media specialists lead to specific strategies still remain to be explained.
Understanding “how they get there” will help us predict news organizations’ adaptation
to future environmental changes, which will inform platforms’ better algorithm design and

potential policy intervention.
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Although the framing study in this dissertation focuses only on sentiment, studies of news
paraphrasing in the traditional media environment encompass a much wider conception of
framing. In general, a framing concept includes both the selection of ideas (Entman, 1993)
and a narration of the selected ideas (Gamson & Modigliani, 1994). Although previous
attempts to computationally operationalize framing concepts have applied topic models to
news text (Boydstun et al., 2013), they fail to differentiate between news topics and framing
because the choice of algorithms is not based on the theories. I believe explicit modeling of
the word selection process and sequential word choice, complying with the original idea of
the concept rather than applying a ready-made algorithm, is a more plausible way to the
framing concept. Newly developed algorithms can also be a valuable extension of the public

monitoring system for news organizations’ social media strategies.
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APPENDIX A

PROOFS OF LEMMAS AND PROPOSITIONS IN CHAPTER 3

A.1 Proof of Proposition 1

If KM < T, we know that full sharing characterizes the equilibrium as long as Np > ¢
because the profit on the marginal link shared is Np — ¢ in this case, which assumed to be
positive.

It KM > T, the marginal profit can be lower than Np — ¢. Let us consider an uncon-
strained version of equation 3.1 without the upper bound for the probability for a link to be

clicked at one:

oglél?%{M Elmi(z)] = {Z?%' Np — c] x; (A.1)

Suppose that all other news organizations except the firm, i, are choosing the SNE choice,

x2*. Then the maximization problem becomes:

max Np —cl|z;
0<z; <M [ (K — 1)z* 4 x; P !

The first order condition of this problem is!:

(K —1)x*

(K — 1)a* + ;)2 —c=0

TNp

In an SNE, z; = 2*. Thus,

IThe second order condition holds because the derivative of the marginal profit is
—2MT(K — 1)Np/[M(K — 1) + z;], which is negative as far as z; is nonnegative.
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(K — 1)z*

TNp K22 = ¢
NpT(K -1

Note that, when x; = x* for all i, each firm’s profit is c%, which is strictly positive.
Thus, z* is not constrained by the requirement that profit be non-negative.

Now by comparing unconstrained optimal choice 2* with the number of news stories an
individual organization published, M, we can find the range for full sharing and no sharing
equilibrium. That is, if x® > M, news organizations cannot increase the number of news

link shared on social media more than M even though the marginal profit is positive. Hence,

NpK—1
&

full sharing is an SNE in this case. Rearranging the inequality, we get ¢ = # > e

for full sharing condition. Partial sharing will be sustained as an SNE otherwise.

117



APPENDIX B

DETAILS OF DATA COLLECTION

B.1 Official Twitter Accounts

News organizations often maintain more than one “official” Twitter accounts. For ex-
ample, Time only has one official account whereas Washington Post has Washington Post,
Washington Post World, Washington Post Sports, and so on. To take account of this, the
Twitter scraper collects tweets from all the sub-accounts. However, there are cases where
the distinction between official accounts and those maintained by individual journalists is
unclear. To make a distinction, I coded the Twitter accounts according to following steps:
(a) Search accounts with a news organization’s name (not the description), (b) Choose ac-
counts with the organization’s name in the account name (acronyms are accounted, e.g. WP
= Washington Post) and (c) If an account description states that the account is maintained
by individual reporters, the account was excluded.

These steps aim to count only social media strategies come out of the organization level

rather than a journalist level or some bureau (e.g. Economy or International).

B.2 How Scraper Works

The news scraper opens all the URL from MediaCloud and extracts news text. The text
extraction is conducted by a popular open-source detector Goose, which has been an origi-
nally Java based open-source program, and now it is implemented with Scala and Python.
Goose uses rules to search through HTML tags to detect text. The news scraper also uses
three strategies to extract published date. The first priority is to parse the text and match
date with regular expressions. If it doesn’t work, the web crawler extracts dates from URL.
If that doesn’t work either, the news scraper looks for meta data that contains date. To

see these algorithms work well enough, I sampled 10 news stories from each news organiza-
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Table B.1: List of Twitter accounts included in the dataset.

Organization Twitter Organization Twitter

CNN CNN Washington Post washingtonpost
cnnbrk postpolitics
cnni PostWorldNews
CNNPolitics postlive

New York Time nytimes WashPostDC
nytimesbooks wapodesign

The Guardian guardian WashPostPR
guardiannews PostVideo
GdnPolitics washposthelp
GuardianUS PostGraphics
guardianfilm PostSports
guardianopinion PostStyle
guardianmusic wpmagazine
GuardianTravel WaPoFood
guardianculture WaPoTravel
guardianstyle post_lead
guardianlife BBC BBCWorld
guardian_ sport BBC
guardiantech BBCBreaking
SocietyGuardian BBCTechnology
guardianscience BBCLondonNews
GuardianData BBCSport
mediaguardian BBCPolitics
GuardianEdu bbchealth
GuardianMTN BBCRD
guardianweekend BBCScienceNews
GuardianFashion BBCNewsEnts
guardianstage Forbes Forbes
guardiang?2 ForbesTech
guardianeco ForbesLife
guardianworld Fox News FoxNews
GdnVoluntary FoxSports
GuardianGDP FOXTV
GuardianTeach Huffington Post HuffPost
g2filmandmusic HuffPostPol
GuardianBooks Bloomberg business
guardianreview technology
guardiancities markets
GdnSocialCare bpolitics
GuardianJobs luxury

USA Today usatoday economics
USATODAYmoney Wall Street Journal WSJ
usatodaytech WSJPolitics
usatodaysports WSJSports
usatodaydc WSJMarkets
USATODAYhealth WSJAsia
USATOpinion WSJopinion
usatodayhss WSJbusiness
usatodayvideo WSJeurope
usatodaystyle WSJIndia
usatodaylife WSJMoneyBeat
usatodaytravel WSINY
usatodaymags WSJbreakingnews
usatodaymlb WSJecon
usatodaynba WSJtech
USATODAYeats WSJafrica
usatodayweather Reuters Reuters
usatodaynfl ReutersWorld
usatsimg ReutersBiz
USATODAYBooks ReutersOpinion
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Table B.1 (cont’d)

Organization Twitter Organization Twitter

CNBC CNBC ReutersChina
CNBCnow reuterspictures
CNBCTopStories ReutersUK
cnbcafrica ReutersLive
CNBCPolitics ReutersUS
CNBCi ReutersIndia

New York Post nypost ReutersTech
nypostsports ReutersAfrica
nypmetro ReutersSports
nypostbiz ReutersPolls
NYPfashion ReutersPolitics

US News usnews ReutersShowBiz
USNewsEducation specialreports
USNewsHealth NBC News NBCNews

The Atlantic TheAtlantic NBC
TheAtINews The Hill thehill
TheAtlEducation TheHillOpinion
TheAtlPoliltics hilltransport
TheAtlPhoto TheHillEvents
TheAtlVideo Time TIME
TheAtlTech CBS News CBSNews
TheAtlGlobal CBS
TheAtlCulture CBSTweet
TheAtlHealth ABC News ABC

Economist TheEconomist ABCNetwork
EconomistEvents abcnews
EconAmericas ABCPolitics
EconWhichMBA The Daily Beast thedailybeast
ECONdailycharts ~ Chicago Tribune chicagotribune
EconEurope ChiTribEnt
EconUS chicago homes
EconAsia ChiTribBiz
EconCulture ChiTribBooks
EconEconomics ChiTribuneAuto
EconBizFin ChiTribFood
EconSciTech ChiTribPhoto

The Mercury News mercnews Al Jazeera AlJazeera

Nj.com njdotcom AJEnglish
HSSportsNJ AlJazeera_World
NJ_ Sports AJENews
NJcomsomerset AJEVideos
NJentertainment AJEWeather
Monmouth_NJ The Daily Caller DailyCaller
NJ_Politics TheDC_ Opinion
Bergen NJ TheDCSports
njerseypolitics TheDCPolitics
NJ_ Morris thedctechnews
NYJetsNews The Root TheRoot
butler nj Miami Herald MiamiHerald

Seattle Times seattletimes HeraldSports
SeaTimesJobs MiamiHeraldFood
seatimespreps HeraldOpEd
SeaTimesPhoto HeraldBusiness
seatimesbiz MiamiHeraldLive
SeaTimesSports The Philadelphia Inquirer phillyinquirer
SeaTimesOpinion Inquisitr theinquisitr
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Table B.1 (cont’d)

Organization Twitter Organization Twitter

Washington Examiner dcexaminer InquisitrSports

The Conversation ConversationUS IQShowbiz

Washington Times WashTimes InquisitrLife
wtimespolitics InquisitrGaming
WashTimesLocal InquisitrFunny

Detroit Free Press freep InquisitrHealth
freepsports iqcontest

Oregonian Oregonian InquisitrWorld
OregonianBiz InquisitrTech
OregonianSports IQScience
hssports_ olive The Sacramento Bee  sacbee_news
oregonianstump SacBeeEditBoard
OregonianPol Baltimore Sun baltimoresun

Dallas News dallasnews baltsunarts
DallasISD_News BaltSunVid
dmn_ colleges BaltSunHealth

Denver Post
denverpost BaltSunSports
DenverPostPicks ~ PBS Newshour NewsHour
denverpolitics PBS
denveropinion NewsHourWorld
DPostSports Sun Sentinel SunSentinel
DenverPostBrk PhotoSSentinel
dpcommunity SFLEventsForYou
DPRockies SSCourts
denverbusiness
denverpostlite The Press Democrat ~ NorthBayNews
PostBroncos Newsday newsday

Orange County Register ocregister NewsdayHSsports

AlterNet AlterNet NewsdaySports

The Kansas City Star KCStar NewsdayBiz
KCStarHS NewsdayHealth

Orlando Sentinel orlandosentinel NewsdayOpinion
OSCrime NewsdayEnt
OSPhoto Boston Herald bostonherald
OSLakeCounty npr.org/programs NPR
orlandosports nprpolitics
OSentinelBiz nprscience

Chicago Sun Times suntimes nprbusiness
suntimes__hoops nprclassical
suntimes_preps Slate Slate
CSThbreaking SlateMoneybox
CSTeditorials SlateVideo
SunTimesCHI Biparisan Report Bipartisanism
suntimes_sports =~ Western Journalism WestJournalism
chicagosmusic Talking Points Memo TPM

Detroit News detroitnews Inforwars infowars
DetNewsOpinion  FiveThirtyEight FiveThirtyEight

The Stranger TheStrange New York Megazine NYMag

The New Republic NewRepublic Media Matters mmfa

The Indiana Star indystar Free Beacon FreeBeacon

The Christian Science Monitor  csmonitor The Intercept theintercept
csmonitorphoto Vanity Fair VanityFair

Common Dreams commondreams Vice VICE

The Tennessean Tennessean vicedocs
TNMusicNews VICESports
tnsports VICESportsAU
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Table B.1 (cont’d)

Organization Twitter Organization Twitter

Buzz Feed News BuzzFeed VICESportsNZ
BuzzFeedNews VICERECORDS
BuzzFeedFood vicetech
BuzzFeedBooks VICE_NZ
buzzfeedpartner vice__money
BuzzFeedPol FactCheck factcheckdotorg
BuzzFeedFashion = IBTimes IBTimes
BuzzFeedQuiz townhall.com townhallcom
BuzzFeedAnimals Des Moines Register DMRegister
BuzzFeedCeleb RegisterVisuals
fwd Westword DenverWestword
BuzzFeedSports Politico politico
BuzzFeedWorld Breitbart BreitbartNews
BuzzFeedGeeky PoliticusUSA politicususa
BuzzFeedEnt MSNBC MSNBC

Conservative Tribune conserv_ tribune Vox voxdotcom

Gateway Pundit gatewaypundit

tions, and manually see if the text and date extraction worked well. I only included news
organizations for which the extraction algorithm worked well with 9 out 10 news stories.
When there’s paywall on a news organization’s website, I use Selenium to scrape news
text. Since Selenium allows automate searching through a Web browser, it allows for logging
in as if a user manually type in an account name and a password, and extract text from
the displayed text. Although many websites have paywalls, most of them had a partial
paywall in a sense that, when a user uses URL from RSS feed, they show the full text. Thus,
the Selenium-dependent scraper was only used to the New York Time, Wall Street Journal,

Washington Post and Economist.

B.3 Twitter Scraper

To scrape news companies’ tweets, I use Twitter API's GET statusesuser timeline

method that returns up to 3,200 the most recent tweets from a user’s account. Scrap-

ing news organization’s all tweets is straightforward because the timeline returned by the

method is equivalent to what a user sees on screen.t

Ihttps: //dev.twitter.com /rest /reference /get /statuses/user;imeline
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The Detroit News (O detroitnews - 1

ﬁ'éi'-z“ Dow closes abd\)e 20,000 for first time

Figure B.1: An example of shortened news URL in a tweet.

B.4 URL Matcher

To relate news link embedded in tweets to original news articles, I also develop a URL
matcher. This software works in three steps. The URL matcher extracts a URL from tweets
scraped by the Twitter scraper. This task is straightforward because an embedded URL
is tagged in a JSON form as Twitter API provides. Then it finds an original form of the
URL if it is shortened. Most of URLs embedded in social media posts are shortened as in
Figure B.1 so that it would not take up much space or the character limit. The original
forms were identified by sending HT'TP request using each shortened URLs. Since URLs
often contain query terms attached to use them for a variety of functionality, such as the
traffic source identification, the URL matcher parses out. As a final normalization process,
the URL matcher only extracts ‘path’ part that represents unique location within a website
to minimize the false negative cases from the matching. Due to a popular search engine
optimization (SEQ) strategy, majority of the paths contain some form of news headlines.
However, sometimes they are numeric news IDs. After the normalization process, a news
story is labeled as ‘shared’ when the normalized URL from a news organization’s website is

also found from the list of normalized URLs from the news organization’s Twitter account.
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APPENDIX C

ADDITIONAL STM GRAPHS AND FULL OUTPUT

C.1 Additional Graphs
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Figure C.1: News publication and link sharing patterns by news organizations: Life/Inter-
view topic.
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Figure C.2: News publication and link sharing patterns by news organizations: KEcono-
my /Technology East topic.

124



Social/ldentity Conflict
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Figure C.3: News publication and link sharing patterns by news organizations: Social/Iden-
tity Conflict topic.
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Figure C.4: News publication and link sharing patterns by news organizations: Legal/Reg-
ulation topic.
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APPENDIX D

SENTIMENT ANALYSIS OUTPUTS BASED ON LSD AND AFINN

Magazine National Online Regional

;§1|11‘1' “]wlmﬂ]ﬂ“' 1"‘11‘W'“JTW”“WF“ 11“111\1]1‘]”'1‘\LIT‘|"1L

Sentiment
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Figure D.1: Average sentiment scores of news stories and tweets: AFINN dictionary. Zero
score indicates neutral sentiment.

I \ﬂ'\wﬁm“'

Online Regional

il

Sentiment

Organization

Figure D.2: Average sentiment scores of news stories and tweets: LSD dictionary. Zero score
indicates neutral sentiment.
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