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Technological developments in the last decades have fundamentally trans-
formed the news industry and the way citizens interact with media. Personal
computers and smartphones abound, and internet has become the most com-
mon way citizens access news. Social media platforms and search engines
have become both gateways and gatekeepers for finding and accessing con-
tent, their algorithms routinely relied upon for distributing stories. Online,
news competes for attention with a flood of content.

The move online presents remarkable opportunities for both studying and
influencing news behaviors. But despite growing online audiences and the
promises of methodological advancements, news companies are struggling
to adapt to the new reality they have come to find themselves in. This thesis
offers new insights into what online news behaviors of both humans and algo-
rithms look like empirically and illustrate how those can be studied.

The dissertation consists of five original research studies which explores
methods and patterns in online news activity. The studies cover several as-
pects of online news behavior, such as distribution and consumption of news
content and the effectiveness of presenting advertising on news websites. The
thesis also presents a theoretical position explaining the changes we see in
news behaviors and offers a suggested path for news media going forward;
focus on function over content when deciding what and how to publish. The
thesis has important implications for news professionals, media researchers,
and practitioners working with online behaviors.

ADAM ABONDE GARKE is a researcher at the

Center for Media and Economic Psychology.

‘ His research focuses on human and machine
Y = behavior, primarily related to digital media.

o F by 2
ISBN 978-91-7731-229-1 s¥ % ¥ O

DOCTORAL DISSERTATION IN BUSINESS ADMINISTRATION O ..s\.s?t.’l"\((?
STOCKHOLM SCHOOL OF ECONOMICS, SWEDEN 2022 ‘cono®



Online News Behavior

Adam Abonde Garke

Akademisk avhandling

som fér avldggande av ekonomie doktorsexamen
vid Handelshégskolan i Stockholm
framlaggs for offentlig granskning
fredagen den13 maj 2022 kl 13.15,
sal Torsten, Handelshdgskolan,
Sveavégen 65, Stockholm

OWM ¢
*l~\'\
(O &O
” ¥ O
> -



Online News Behavior



Online News Behavior

Adam Abonde Garke



il

;S\Sc‘/w Dissertation for the Degree of Doctor of Philosophy, Ph.D.,
in Business Administration
RO Stockholm School of Economics, 2022

Online News Behavior

© SSE and the author, 2022
ISBN 978-91-7731-229-1 (printed)
ISBN 978-91-7731-230-7 (pdf)

Front cover illustration:

© Adam Abonde Garke, 2022

Back cover photo:
Personal

Printed by:
BrandFactory, Gothenburg, 2022

Reywords:
News media, online behavior, web tracking data, algorithms, eye tracking,
behavior science



Foreword

This volume is the result of a research project carried out at the Department
of Marketing and Strategy at the Stockholm School of Economics (SSE).

The volume is submitted as a doctoral thesis at SSE. In keeping with the
policies of SSE, the author has been entirely free to conduct and present his
research in the manner of his choosing as an expression of his own ideas.

SSE is grateful for the financial support provided by the Bonnier Family
Foundation for Scientific Research and Education, which has made it possible
to carry out the project.

Gdiran Lindquist Hans Kjellberg

Director of Research Professor and Head of the
Stockholm School of Economics ~ Department of Marketing and Strategy






Acknowledgements

A lot of people have contributed to making this dissertation possible, and
my time writing it more interesting and enjoyable. I thank my supervision
committee Drs Richard Wahlund, Rickard Sandberg, and Lise Bergman
Nordgren, for their time, advice, and guidance. Richard gave me encourage-
ment and freedom to explore different research paths and ideas, and opened
many doors allowing me to do so. His never-ending optimism, engagement
and genuine curiosity are inspiring. Rickard’s advice and support in statistics
has been invaluable. He taught me a lot and has given me confidence with
data. Lise was a voice of reason in a mainly mentalistic and theory-laden con-
text. She reinforced me to focus on the things I saw as interesting and im-
portant in my research, for which I am thankful.

I am very grateful to the Familjen Bonniers Stiftelse f6r Vetenskaplig
Forskning och Utbildning' for generous financial support. I thank Sara Ohr-
vall, whose initiative to create a unique collaboration between industry and
academia to study the future of news journalism in the digital media world
made much of the research presented in this dissertation possible. I thank
the organizations that enabled my research in various ways: Sveriges Televi-
sion, Sveriges Radio, Dagens Nyheter, Aftonbladet, Svenska Dagbladet, Ex-
pressen, Uppsala Nya Tidning, Nepa, VINNOVA, Newstag, and Tobii. I am
thankful to Camilla Andersson Dahlin and Henrik Eklund at Newstag for
allowing us to use their platform for the experiments in study V (and Camilla
tfor being a co-author on the same paper).

Many friends and colleagues at Stockholm School of Economics have
supported me in various ways, from theoretical discussions to laughs over
coffee. I have come to view Emelie Fréberg as my informal mentor on many

" The Bonnier Family Foundation for Scientific Research and Education (authot’s trans-
lation).



vi

things related to academia. Her support has meant a lot. Thank you also to
Patric Andersson, Sara Rosengren, Magnus Séderlund, Udo Zander, Nina
Akestam Wikner, Nurit Nobel, Per Henrik Hedberg, Claire Ingram Bogusz,
Mattias Svahn, Henrik Glimstedt, Dante Holmberg, Dan Hjalmarsson, Mi-
cael Dahlen, and Erik Modig for being fantastic colleagues. Gustav Almqvist
is an inspiration both in thinking and writing and I have enjoyed our many
discussions. I am grateful to Jonas Colliander for general advice on academic
matters, and acting as mock opponent and giving feedback on how the dis-
sertation could be improved. I thank Agneta Carlin for all those early morn-
ing talks in the kitchen, keeping me on track, getting me to Japan, and so
much more. Without her the department would crumble.

I also thank Dr David Lazer for welcoming me to his lab, and to spend
a semester as visiting scholar at the Network Science Institute at Northeast-
ern University in Boston.

My parents, Kerstin and Peter, have always supported and encouraged
me. There is so much I find interesting in this world, and they have most
certainly helped nurture that curiosity of mine. I thank my siblings, Anja,
Anton, and André, for keeping our home lively while growing up — I now
rarely have trouble shutting out the outside world when I need to focus —
and challenging my thinking with new perspectives.

Finally, I cannot express enough gratitude to my wife Maria for listening,
questioning, explaining, proof-reading, and discussing. Without her patience
and sharp mind this thesis would have been much harder to complete. Maria,
I love you and look forward to many more stimulating conversations, alone
as well as together with our Alma.

Stockholm, March 2022

Adam Abonde Gartke



NolENe o @)

Table of Contents

INErOAUCHON ... 1
- Background ... 5
2.1 Online news ConSUMPIION ..........c.c.cucueueucueueueeriiisiisisisisisisisiessaeseese s 7
2.2 The business of 0nline nemws .............c.cccvvvevvevivinininnisniniiicceeeeeeeecans 10
2.3 Distribution of online news content ...............uvevvevvvsinveeueueucreenesesseeans 12
- Methodolo@y ... 15
3.1 What is online news behavior? .................cvcceecuececicccnisenininisininen, 15
3.2 How to measure online news Dehapior.....................cccccvccvccvcvnininineninenn. 20
3.3 A note on machine DeDavior....................cvvevevevivucucuiniiiiiiiiiiiinn, 24
3.4 Data and mMaterials...................vvvvvviiiiiieieieeecscescsss e, 26
3.5 Ethical considerations .................vvvvvccicicnciccicicienisssisisnenn, 28
. Introducing studies I=V .....ccoeeiiiiiiiiiiiiiiii e 29
- DISCUSSION . 37
5.1 Brief summary of the main findings ...............cccvvevvvvvvvieiicccicicnnans 37
5.2 Contributions 10 the HIErature...................ccowvevivivivivivisirisivisieicicneeeeessesans 38
5.3 Immplications for Practice.................c.cccvcvcininininininisinisisicieeeeee e 42

o I EATIONS teeeeeeeeeeee ettt e e e e e e et eeeeeeeeeee e aaeeeeeeeeeeee i aataaeeeeaaaaaaans 47
s FULULE QIEECHIONS ettt e e e e eeeeeeeaeeeesessaraeeseenneeeeaans 49
s COMNCIUSION ettt et e e e et e e e e et e e e eeseeteeseeeeeeeesaaesaeeesessnseeesaanneeeeaans 53

R T EIICES e e et e e e e et eeseeeeeeeseaeaeeeseasareeeeeenneaeeaaas 55



viii

Original research studies

L.

II.

I11.

IV.

Explaining the Behaviour of News Consumption .........ccccceeeueuririnnes 69

Understanding Online News Reading: Analyzing Individuals’ Cross-
Website Behavior Through Tracking Data.........ccccevvivinnnnininnncnee 33

Identifying News Audience Clusters Based on E-Eigenbehaviours:
Behavioural Pattern Recognition in Online News Browsing Data. 121

Always-on Eye Tracking Reveals Problems with Financing News
Websites Through AdVertising........c.eceeeueveveieeeieicicniinininineeeens 147

Can Two Wrongs Make a Right? An Empirical Study of Algorithmic
Bias in the Delivery of Ads on Facebook And Google.................... 165



ix
List of selected figures

Study 1L, FIGULe 1 ..o 91

There is always someone reading news online. Aggregated average news ac-
tivity per hour, device, and day type (weekday/weekend).

Study 1L, FIGULE 3 ..o 94

Many have regular news reading behaviors. Gauging the regularity in individ-
uals’ news consumption through cumulative records.

Study LI, FIGULe 2 ..o 132

Daily news habits of different audience clusters. Using behavioral pattern
recognition to segment news audiences.

Study IV, FIgure 1 ..o 150

News websites are less effective in showing ads to visitors compared to other
online platforms. Viewability funnel for online ads at various webpages.

Study V, FIQUIE 2 .ot 184

Assessing algorithmic bias in the distribution of news videos on Facebook.
Observed and expected gender proportions being exposed to news videos.

Study V, FIGULE 3 .o 185

Assessing algorithmic bias in the distribution of news videos on Google.
Observed and expected gender proportions being exposed to news videos.






Chapter 1

Intfroduction

Technological advancements are transforming the news industry” and devel-
opments in both these arenas shape our media use behaviors’. In a wotld
that continues to digitize and evolve, what does online news behavior look
like and how can we study it?

News media serves an important role in our society according to a vast
body of literature in communications research, journalism studies, and polit-
ical science. Media has the power to influence voting behaviors (Bond et al.,
2012; Boulianne, 2020; DellaVigna & Kaplan, 2007) and steer public discus-
sion (King et al., 2017; McCombs & Shaw, 1972). Exposure to news can
increase political knowledge and engagement (Boulianne, 2020; Mitchelstein
& Boczkowski, 2010; Prior, 2005) and help citizens make informed decisions
(Kovach & Rosenstiel, 2014, pp. 13—45). While news remains an important
societal institution, the medium where it is presented continues to shift
online. Indeed, as print circulation numbers has continued to dwindle (N.
Newman et al., 2021; Ohlsson et al., 2020), online news reading becomes
ever more prevalent (Mitchelstein & Boczkowski, 2010; Prawesh &

*>The American Press Institute defines zews as “that part of communication that keeps us
informed of the changing events, issues, and characters in the world outside” (Dean,
2013).

> Media nse refers to “the intended or incidental selection of media types (e.g., TV, video
games, the Internet), content (e.g., entertainment, advertising, news), and technologies
(e.g., social media)” (Valkenburg et al., 2016, p. 310)
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Padmanabhan, 2014). In recent years, the internet has even overtaken TV as
the most frequently used source of news (N. Newman et al., 2021).

Despite growing online audiences, news companies are struggling to find
viable business models on the internet (Sen, 2019). Some companies have
experimented with various variants of paywalls to try and force readers to
pay for what they consume online, as it has been difficult to attract enough
online subscribers to offset decreasing offline revenues (Oh et al., 2016; Pick-
ard & Williams, 2014; Wahlund et al., 2013). Implementing paywalls, how-
ever, also cannibalize on ad revenues due to the limiting effect it has on au-
dience sizes (Lambrecht & Misra, 2016). Advertising, which historically has
enabled newspapers to gain political independence by offering a strong rev-
enue stream (Petrova, 2011), may still be one of the most attractive business
models online. Yet, while newspapers theoretically should be able to earn
more on their online ad space compared to offline, e.g., due to the larger
populations possible to reach and the improved targeting opportunities pro-
vided by the internet, the competition for ad dollars is also fiercer, which may
lead to overall lower revenues (Gentzkow, 2014; Wahlund et al., 2013). The
increasing reliance on machines® for operations and as decision support fur-
ther add to the confusion and complexity in large parts the online news in-
dustry (Diakopoulos, 2019; Sen, 2019). All in all, few news companies have
managed to become successful in the digital world (Fletcher & Nielsen,
2017b; King, 2016). Admittedly, some actors have seen increases in their
number of online news subscribers lately, but on a global scale the numbers
of paying readers are still at very low levels online (N. Newman et al., 2021).
It is clear practitioners need help.

Researchers have tried to provide some respite. There is a growing body
of literature on online news as a result. Large efforts from both practitioners
and academics have focused on analyzing the types of content that are being
published in online news outlets (Anand, 2016; Berger & Milkman, 2012;
Toff & Kalogeropoulos, 2020), as well as the effects of consuming online
media (Boulianne, 2020; Valkenburg et al., 2016). However, research on both

* Here, machines refer to algorithms and artificial intelligence (AI) systems.
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news content and media effects presume there are related media use behav-
iors. Increasingly, researchers in the social sciences are pointing to the po-
tential of using inductive research approaches (Yarkoni & Westfall, 2017)
and larger datasets (Lazer et al., 2009) to further our understanding of human
behavior. Alas, much of the published empirical research on media use be-
haviors is based on either self-report measures (de Vreese & Neijens, 2016;
Prior, 20092) or aggregated behavioral data (Mukerjee et al., 2018; Nelson &
Let, 2018; Taneja, 2016), both of which risk misrepresenting actual media use
behaviors. Good empirical data at the level of the individual have, unfortu-
nately, been hard to come by for researchers and more detailed analyses of
online news behaviors are called for (Mukerjee et al., 2018). That is the ven-
ture point for this thesis.

This thesis consists of five original research studies: four empirical papers
and one conceptual book chapter. The thesis was initiated as part of a larger
project entitled “The future of news journalism in the digital media market”
(in short, the Future of Journalism). The Future of Journalism was a unique
collaboration between a consortium of large Swedish news publishers, both
public service and from the private sector, and academia.” The overarching
aim of that project was “to find a path toward a more sustainable journalism”
against a backdrop of rapid digitalization in the media market which had dis-
rupted large parts of the industry (Ohrvall, 2015, p. 3). A goal in this thesis
is to contribute towards that objective by studying — and hopefully improving
our understanding of — different facets of online news behavior.

Indeed, the central question, and common denominator of the research
studies in this thesis, is what online news behavior look like at the level of
the individual. The inevitable shift online transforms large parts of the news
ecosystem (Kiing, 2016; Sen, 2019). The intention with this thesis is to try
and improve our understanding of what has changed and offer some sugges-
tions for how news behaviors can be studied in the digital media market. I
strive to do this, not primarily through theoretical reasoning (although this is

° News publishers: Dagens Nyheter, Svenska Dagbladet, Aftonbladet, Expressen, Upp-
sala Nya Tidning, Sveriges Radio, and Sveriges Television; Academia: Stockholm School
of Economics. The market research company Nepa assisted with data collection.
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the focus of study I), but by providing a robust empirical baseline of what
different online news behaviors look like ‘in the wild’ (studies II-V).

The purpose of this thesis is to improve our understanding of what
online news behavior of both man and machine look like empirically and
how those can be studied.

In the next chapter I review the online news literature. The focus is on
central parts of the online news industry, specifically how news is consumed,
tinanced, and distributed. Next, I will treat important methodological aspects
in online news behavior research, such as what and how to measure media
use and how to study algorithms, on which the news industry becomes in-
creasingly reliant (Diakopoulos, 2019). After this, the individual research
studies which make up this thesis are presented. Finally, there is a general
discussion including main findings, contributions, and implications of the
thesis. Limitations and suggested future directions for research are also pre-
sented before concluding the thesis.



Chapter 2

Background

At the heart of the news industry is consumption of the content that is being
produced. However, for there to be any content to consume, news media
depend on having a viable business model to sustain their operations and an
organization for distributing news content to consumers. The research stud-
ies included in this thesis address these aspects of consumption, distribution,
and financing of online news.’ Study I provides a theoretical perspective on
why news behaviors are changing, while studies II-V provide empirical evi-
dence on how. An overview of the focus of the research studies is presented
in Figure 1.

Many have pointed out that the medium where media is presented and
encountered influence both individual human behavior and society at large.
McLuhan (1964/2010), for example, famously argued that the introduction
of any innovation (such as new media environments) can have large, often
unforeseen, consequences both personally and socially. Postman
(1985/20006) wortrtied about the future of educated public discussion, as he
believed electronic media was habituating citizens to bit-sized visual enter-
tainment, rendering them incapable of focusing on longer news segments or
journalistic pieces. Pennypacker (1992) also suggested that more research be
aimed at mapping how the press shapes cultural practices, as he argued that
live TV, for example, could influence the behavior of politicians.

° This being a thesis in business administration, not in journalism or communication stud-
ies, I have not focused the journalistic process, i.e., how news content is produced.
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Figure 1. The news industry and the focus of the studies

Distribution
Study V
Production Consumption
Financing Studiies I, II, lll
Study IV

The figure provides a simplified overview of the online news industry and illustrates the aspect
each of the five research papers addresses.

That behaviors are influenced by factors in the environment is well known.
Over a century of research in behavioral science bears witness of the powers
that the environment exerts over both humans and other species (e.g.,
Bouton, 2016; Skinner, 1953/1965). Studies in computer science and infor-
mation systems have also shown how technology, seen as a type of context,
can change what users think and do (Fogg, 2003). In the physical world the
context is (inevitably) messy. The researchet’s job of identifying the variables
that influence behavior thus becomes difficult. But internet, social media,
and smartphones have made media omnipresent (Dill-Shackleford, 2014, pp.
3—4; Valkenburg et al., 2016). Increasing amounts of time is spent in the dig-
ital world — the “21st century Skinner Box” (Robertson, 2018) — where de-
signers are able to control every aspect of the environment’ (R. Epstein &

Robertson, 2015; Fogg, 2003; Fogg & Eckles, 2007; Wu, 2017).

7 Of course, even though the digital world can be fully controlled, the consumer still finds
themselves in a variable physical environment which may influence observed digital be-
haviors.
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The move from printed media to online thus likely changes, as well as
present remarkable opportunities for studying, news behaviors. Literature re-
lated to the consumption, distribution, and financing of online news will now
be discussed in turn.

2.1 Online news consumption

Online news reading has become more prevalent in recent years (Mitchel-
stein & Boczkowski, 2010; Ohlsson et al., 2020; Prawesh & Padmanabhan,
2014), and recently overtook TV as the most frequently used source of news
(N. Newman et al., 2021). Some have suggested that online news acts as a
substitute for traditional news media (Jang & Park, 2016) and, overall, re-
searchers have found that online news consumption patterns are similar to
those offline: Just as with consumption of printed newspapers, most online
news consumption is centered around a few mainstream media outlets (Muk-
erjee et al., 2018; Nelson, 2020) and online consumers typically visit the home
page of their favorite outlet when they look for news (Flaxman et al., 2016;
Van der Meer et al., 2020). Researchers have found that other factors — e.g.,
type of content, reader gender, and interests — influence news consumption
patterns more than if the news appear online or in print (d’Haenens et al.,
2004). There are, for example, differences between age groups as to what
platform individuals use to find and consume online news. A recent report
from Sweden found that younger individuals favor social media for online
news consumption, while older favor the digital versions of public service
news outlets and daily newspapers (Ohlsson et al., 2020).

When media technologies (such as computers or smartphones) are com-
pared against each other, it has been suggested that characteristics of differ-
ent technologies fosters different behaviors among its users (Molyneux,
2018; Nelson & Lei, 2018). Mobile devices have in many aspects — function-
ality, availability of content, flexibility of platforms etc. — been seen as inferior
compared to computers for accessing information online (Napoli & Obar,
2014). Some have found that mobile users spend less time on news compared
with computer users (Dunaway et al., 2018). On the other hand, the porta-
bility and accessibility of mobile devices encourage the behavior of ‘second



8 ONLINE NEWS BEHAVIOR

screening.’ This is the practice of consuming media on two devices simulta-
neously; for example, watching something on TV, while discussing and com-
menting on the same event in real-time on social media platforms (Gil de
Zuniga et al., 2015; Vaccari et al., 2015). Like physical features, digital inter-
faces can also influence users’ interactions with technology. Among mobile
users, for example, researchers have found that there is a difference between
accessing news via an app and via the browser, with app users engaging more
deeply with news content compared to browser users (Dunaway et al., 2018;
Nelson & Lei, 2018).

News consumers typically claim they want control over their media diet,
in the sense that they want access to all available information (Groot
Kormelink & Costera Meijer, 2014), and are skeptical towards selection of
content made both by editors and algorithms (Fletcher & Nielsen, 2019). At
odds with this, more and more people are turning to social media to consume
news. One reason for this migration to social media is that consumers can
teel informed and up to date with what is happening in the world without
having to visit multiple websites (Hermida et al., 2012; Miller et al., 2010).
Social media also allows for incidental exposure to news content, i.e., when
the user is primarily focused on other aspects of a platform but is exposed
to news as a side-effect (Fletcher & Nielsen, 2018). The feeling of being well-
informed, which is amplified by mere quantity of exposure rather than the
amount of news actually consumed, promotes replacing other news sources
with social media (Miiller et al., 2016).

As people get a wider variety of media to choose among, they tend to
favor content that is aligned with their interests (Prior, 2005). One study
found that the news category /oca/was the most popular one, and that readers,
in a majority of cases, stay within the same category when they move on to
the next news article (Esiyok et al., 2014).

It is common to distinguish between hard and soft news in communica-
tion research — roughly corresponding to an index with topics like politics,
tforeign policy, and business news at one end, and celebrity gossip, drama,
and entertainment at the other (e.g., M. A. Baum, 2002; Fletcher & Nielsen,
2019; Prior, 2003). Oftentimes, readers consume much less hard news than
they say they do (Flaxman et al., 2016; Tewksbury, 2003), and consume less
news overall than they think they do (Prior, 2009a, 2009b).
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A natural question to ask in relation to high-choice digital media, is the
risk of audience fragmentation across news sources (Prior, 2005). The prev-
alence of “filter bubbles” where consumers self-select into a narrow set of
partisan news outlets has, however, largely been refuted (Arguedas et al.,
2022; Flaxman et al., 2016; Fletcher & Nielsen, 2017a; Gentzkow & Shapiro,
2011). Researchers have suggested that a major force working against audi-
ence fragmentation at a larger scale is that most news consumers get their
news from a few large, legacy outlets. Those that consume smaller amounts
of news only visit major sites, while those that consume larger quantities of
news — while they may complement their media diet with smaller, more
niched outlets — also visit the major outlets (Gentzkow & Shapiro, 2011;
Mukerjee et al., 2018). One reason for these behavioral patterns is that the
infrastructure of the online news environment (e.g., with few mainstream
outlets getting most attention online and social media algorithms curating
content for audiences) tend to homogenize news usage across social groups
(Taneja et al., 2018). For example, there is evidence that news aggregators,
search engines and social media increase users’ exposure to news from more
varied sources (Fletcher et al., 2021; Scharkow et al., 2020).

While it seems that online news consumption is becoming more preva-
lent overall, there has been little discussion in the literature regarding the
distribution of consumption behaviors in the datasets used. Most of the pub-
lished research into online news resorts to analyzing and presenting aggre-
gated summary measures, such as the grand mean. It is generally acknowl-
edged that only reporting summary measures risk masking important features
of the data (Anscombe, 1973). Much of human activity is unevenly distrib-
uted and skewed (M. E. J. Newman, 2005), like hospital patients’ number of
visits to emergency departments (Neelon et al., 2013) or reaction times in
psychology experiments (Ratcliff, 1993). As Huberman and colleagues (1998)
noted already two decades ago, online browsing is no exception; web surfing
seems to be better approximated by a power law distribution rather than a
bell curve (i.e., most internet browsing sessions consist of few clicks, while
there is a long tail with browsing sessions involving many subsequent clicks).
There is reason to believe this would hold also for online news consumption.
While a few authors (e.g., Bentley et al., 2019; Moller et al., 2019; Vermeer et
al., 2020) do mention that their data on online news behaviors are skewed,
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they still focus on reporting and interpreting mean values and further discuss
the implications thereof. This way of presenting data effectively amounts to
assuming all news consumers behave in the same way, while it is likely that
there would be some variation.

It is easy to come up with explanations for things that have already hap-
pened (e.g., news consumers turning to social media because it makes them
teel informed, Miiller et al., 2016); it is much harder to predict what will hap-
pen next. In study I, I outline one theoretical perspective which I believe
could prove useful in explaining news behaviors — both the ongoing migra-
tion from print to online, as well as future changes in behaviors. Additionally,
although it is known that legacy media outlets still make up the core of peo-
ple’s news diets online (Mukerjee et al., 2018; Vermeer et al., 2020), it is un-
clear how prevalent online news behaviors are in the general population and
what characterizes individuals’ news consumption, as well as what the differ-
ences between individuals look like. These questions are the focus of studies
IT and I11.

2.2 The business of online news

News media have traditionally been associated with large, fixed costs for pro-
duction (e.g., journalists salaries and printing) and distribution (e.g., trans-
porting the physical newspapers to kiosks and newsstands) of content
(Anand, 2016; Bogart, 1981; Sen, 2019). The revenues have primarily been
attributable to two sources: selling newspapers and advertising space (Bogart,
1981; Wahlund et al., 2013; Wu, 2017). Digitalization of the industry have
upheaved both sides of this business equation.

As the news industry has been increasingly digitized over the last two and
a half decades, much of the fixed costs have been cut (Anand, 2016). For
example, as larger parts of the business moves online, there is obviously less
need for printing and physical distribution (Lakomaa, 2012). The salaries of
journalists must still be accounted for, but simple and repetitive tasks (such
as stock reports or the outcome of sports games) can be outsourced to algo-
rithms which decreases the need for a large newsroom staff (Diakopoulos,
2019). As it has become easier and cheaper to produce content, barriers to
entry have fallen and the number of news producers have risen, leading to
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more fragmented media markets and fiercer fights for the attention of audi-
ences (Kung, 2016).

But just as costs have shrunken online, so have revenues, and most
online news outlets are still searching for viable sources of revenue (Sen,
2019). Printed tabloids typically focused on single-copy sales, while printed
broadsheets focused on selling subscriptions; both relied on advertising to
subsidize the price of newspapers to readers (Bogart, 1981).® Far fewer peo-
ple have, thus far, been willing to pay for online news. People tend to expect
information to be free online, and subscription numbers are much lower
online than it used to be for printed newspapers (Andersson et al., 2020; N.
Newman et al., 2021). In response to the low rates of people willing to sub-
scribe online, some newspapers are experimenting with various paywalls to
torce readers to pay (Oh et al., 2016). But erecting paywalls can be detri-
mental to advertising revenues; as fewer people enter the site, fewer ‘eyeballs’
can be sold (Lambrecht & Misra, 2016). Furthermore, if you convince some-
one to subscribe to a digital service, one of their expectations besides gaining
access to content is often then to get rid of the advertising.

Instead, consumers are, to an even greater extent online than offline, be-
coming the product being sold to advertisers, rather than the customer to
newspapers (Wu, 2017). Thus far, newspapers have not been able to earn as
much on advertising on the internet as they did offline, largely due to high
competition and unreliable measurement of the effectiveness of online ads
(Evans, 2009; Gentzkow, 2014). Yet, online advertising may still prove to be
a potential way forward for news websites to become financially viable long-
term. The online advertising industry is very large, has been growing fast for
years, and shows no signs of slowing down (Chot et al., 2020).

Online advertising continues to develop and change as the technologies
used to employ and measure its effectiveness continue to evolve and improve
(Hu et al., 2015). The question is how newspapers will fare as measurement
of online ad performance becomes ever better and more precise. On the one

® Interestingly, journalists, whose livelihood to a large extent relies on advertising, have
typically been skeptical towards ads in newspapers and only reluctantly accepted it as a
“necessary evil” enabling them to carry out their public service (Conill, 2016, p. 912).
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hand, ad space on online newspapers’ websites is more expensive today than
on other online platforms, supposedly because of the more attractive audi-
ence (e.g., higher education and income) that it can offer compared to inter-
net in general (Gentzkow, 2014). On the other hand, little is known about
how audiences interact with online ads outside the lab, when browsing the
internet freely (Ciceri et al., 2020; Dunaway et al., 2018; Wang & Hung, 2019).
One new technology which is likely to reach the broader market in the
coming years is webcam eye tracking technology (Papoutsaki et al., 2016).
This will enable researchers and practitioners to more accurately judge how
individuals interact with the ads they encounter online, on news websites for
example, in a natural environment, surfing on their own personal devices,
rather than in a limited lab environment. This is the focus of study IV.

2.3 Distribution of online news content

For readers to take part of news content, it must be distributed to the relevant
audiences. For printed media, physical distribution was performed by lorries
and paperboys; online, algorithms do much of the heavy lifting
(Diakopoulos, 2019).

Algorithms have an immense power over users in digital media and can
influence consumption behaviors by recommending, curating, and present-
ing information in more pervasive ways than is possible offline (Z. Epstein
etal., 2018; Thorson, 2008). On news websites, algorithms have the potential
to steer news consumption by recommending and presenting content to vis-
itors, for example through top lists based on overall popularity among a web-
site’s visitors (Prawesh & Padmanabhan, 2014; Thorson, 2008) or through
personalization based on a uset’s previous behavior (Bodo, 2019; Semenov
et al., 2022). But the influence of algorithms starts even before a user arrives
at the news website. A large part of news websites traffic come from other
sources such as social media platforms, news aggregators, and search engines
(Flaxman et al., 2016). As the content users see on their screens is sorted and
filtered in these other channels, algorithms can influence which users end up
at certain news websites in the first place.

Researchers have shown how the ranking of results provided by search
engines can have a major impact on what people click on (R. Epstein &
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Robertson, 2015). While social media use has been found to be positively
related to visiting a higher number of news websites (Scharkow et al., 2020),
researchers have also found that the scope of news content users engage in
while still on the social media platform tend to become narrower the more active
the user is (Schmidt et al., 2017). Algorithmic ranking as well as the behavior
of individuals plays a part in limiting the news content that individuals are
exposed to on social media platforms (Bakshy et al., 2015). It has also been
found that small twists to what and how political information is presented in
social media can influence real-world voting behaviors (Bond et al., 2012).
As Diakopoulos (2019) points out: encouraging people to go out and vote,
for example, is not necessarily problematic if everyone is affected in a similar
tashion — problems arise if groups of people are specifically targeted and in-
fluenced in different ways.

Just like there is a risk that editorial decisions can be biased (Sen &
Yildirim, 2015), so can the decisions of algorithms. The number of reports
where content distribution algorithms have been found to act in biased or
skewed ways, typically to the disadvantage of minorities or based on gender
(Datta et al., 2015; Lambrecht & Tucker, 2019) or race (Sweeney, 2013),
keeps growing. Related to online news, it has been shown that there is a risk
of source diversity bias in the results offered by news aggregators such as
Google News, which tends to favor certain news outlets over others when
presenting news to individuals (Haim et al., 2018).

Although issues of algorithmic bias (Ali et al., 2019) and accountability
(Diakopoulos, 2015), as well as the broader field of machine behavior
(Rahwan et al., 2019), has begun to attract researchers’ attention lately, there
is still much to learn when it comes to algorithms and online news. In study
V, we investigate the risk of gender bias in the distribution of online news
content by Google’s and Facebook’s respective distribution algorithms.






Chapter 3

Methodology

Although data are unlikely to replace theory (Mazzocchi, 2015), researchers
have pointed to the potential of using larger datasets (Lazer et al., 2009) and
inductive approaches (Yarkoni & Westfall, 2017) to further the social sci-
ences. Ideally, and in line with the behavior science research tradition, the
data should be longitudinal to enable analyzing variations over time and as-
sessing the stability in behavioral patterns, and both measurement and anal-
ysis should be performed at the level of the individual in contrast to popula-
tion averages (Schork, 2015; Thyer, 2009). I agree and, in short, the stance
taken in this thesis is that observational data can be very useful in explaining
and predicting online news behavior, both human and machine.

While the studies which constitute this thesis rely on different data and
methods (see the respective research study for details regarding the method-
ologies employed) to answer their specific research questions, they are related
as they cover different aspects of the same phenomenon. This chapter begins
with a discussion on operationalization and measurement practice in the me-
dia use literature. This is followed by a section on how to study algorithms
through the lens of ‘machine behavior.” The chapter concludes by providing
an overview of the empirical data used in this thesis and instructions for
where to find data and materials necessary to replicate the main findings pre-
sented in the papers.

3.1 What is online news behavior?e

Broadly defined, everything a person does can qualify as ‘behavior’; the only
difference is that some behaviors are overt (visible to other people, such as
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picking up their smartphone or saying things out loud), while others are cov-
ert (e.g., thoughts and feelings that are not visible to others) (Skinner,
1953/1965; Thyer, 2009). Accordingly, there are many different ways that
online news behavior could be operationalized, measured, and analyzed,
from granular to very specific (de Vreese & Neijens, 2016).

In research dealing with online behaviors, some of the most common
operationalizations are what hyperlinks an individual clicks on to load con-
tent in their web browser (Choi et al., 2020) and if they look at a certain
portion of the screen which contains some content of interest, as measured
through eye tracking (Wang & Hung, 2019) or surveys (Goldfarb & Tucker,
2011). Online behavior data can also be combined or broken down in various
ways to create measures of behaviors ranging a single or across multiple web-
sites, and during one and the same or across different browsing episodes
(Lalmas et al., 2015). Other common operationalizations of online behavior
include volume (e.g., how many news articles are read in sequence and the
duration of a browsing episode), engagement (e.g., number of times a person
returns to an outlets’ website or recording the number of pixels scrolled on
the screen as a proxy for reading behavior) (Lalmas et al., 2015), and behav-
ioral paths (how someone move from article to article or outlet to outlet
during a browsing episode) (Esiyok et al., 2014; J. Moller et al., 2019; Vermeer
et al., 2020).

Various operationalizations are employed in the different research stud-
ies in this thesis, depending on their respective research focus. Studies II and
I11, for example, rely on passively registered web logs containing information
on the URLs which were loaded, and at what time, in the participant’s brows-
ers. One of the behaviors of interest in these studies was so-called browsing
sessions — behavior sequences representing continuous episodes of news con-
sumption. We followed industry standard and operationalized a news brows-
ing session as a sequence of subsequent observations (i.e., loaded URLs in a
participant’s browser) from the same individual with a maximum idle time of
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30 minutes between observations (Bucklin & Sismeiro, 2003; Catledge &
Pitkow, 1995).”

Another example comes from study IV, which employed eye tracking for
data collection. One of the behaviors of interest in study IV was whether
participants looked at the advertisements they were exposed to on their
screens while surfing for online news. This behavior, which we refered to as
ad fixation in the study, was operationalized as an overlap of the uset’s gaze
with the coordinates of the ad on the screen for at least 80% of gaze points
within 100ms (the average sample contained five gaze points within 100ms,
based on an eye tracker sampling frequency of 60Hz). For complete descrip-
tion of the behaviors measured and analysed in the research studies, I refer
the reader to the full papers towards the end of the thesis.

It is worth pointing out that, although a worthy research topic, what con-
tent a news consumer accesses does not constitute a behavior by itself. For exam-
ple, descriptive information about outlets (e.g., The New York Times or The
Economist), sections (e.g., business or sports or entertainment), or articles
(e.g., a catchy headline or news article written on a specific topic or by a
certain journalist) are not records of behaviors. Information that an individ-
ual clicked on a hyperlink (leading the person to a certain outlet or news
section), that the individual looked at something on their screen (a headline
or image or a body of text), or what they thought when they consumed news
(as reported through an interview or survey) are however all examples of
behaviors.

Furthermore, while not deemed as behavior by itself, surrounding infor-
mation can serve to enrich our understanding of the recorded behavior. For
example, if we know when, where and how certain online news content was
accessed, it might be easier to interpret the function of the observed behav-
ior. Such surrounding and contextual information about how online news
content is accessed include temporal information (day of week, time of day),

’ In fact, even Swedish authorities use this delimiter. If you log in at the Skatteverket (the
Swedish Tax Agency) website but remain inactive for some time, you will recieve the
following message: ’The session time has expired. It's been more than 30 minutes since
you used this setvice. You have therefore lost any data that you have not saved." (aut-
hor’s translation).
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trequency (e.g., how often), time spent (e.g., time spent on site or duration
of browsing sessions), what device (e.g., mobile or computer) and platform
(e.g., through the browser or an app) was used, and whether the individual
accessed online news content directly or indirectly (e.g., via an intermediary
such as social media or a news aggregator or going straight to the news pub-
lisher’s website) (Bentley et al., 2019).

Zooming in further, a researcher could study the semantic structure of
headlines or content and analyse how that influence behaviors like the ten-
dency to click or not (Arapakis et al., 2014; Berger & Milkman, 2012), how
individuals are influenced by the source of a news article such as author and
type of media (Wahlund et al., 2021), or on a specific topic (not just the
broader category of politics for example). Zooming out, contextual factors
such as physical location (alone in your home by your kitchen table at break-
tast) or certain ongoing events in the larger world (the Olympics might make
you more likely to take part of news about sports) could also have an influ-
ence on a person’s online news behavior.

Again, the aspects mentioned above are not behaviors in themselves but
rather additional information about the context in which online news behav-
ior occur. Three relevant concepts are useful in this discussion: discriminative
stimuli, establishing operations, and function of behavior. A discriminative stimulus
is defined as “a stimulus condition which, (1) given the momentary effective-
ness of some particular type of reinforcement (2) increases the frequency of
a particular type of response (3) because that stimulus condition has been
correlated with an increase in the frequency with which that type of response
has been followed by that type of reinforcement” (Michael, 1982, p. 149).
Headlines, for example, can be viewed as discriminative stimuli which makes
clicking a hyperlink more or less likely (W. M. Baum, 2017, p. 98; Michael,
1993) by signalling relevance of their attached news articles to the reader
(Dor, 2003). That is why clickbaits work: a headline which promises juicy
gossip can increase the probability that a person clicks on it, if the gossip has
indeed been juicy in similar situations in the past when the person has en-
countered clickbait headlines.

An establishing operation is defined as “an environmental event, opera-
tion, or stimulus condition that affects an organism by momentarily altering
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(a) the reinforcing effectiveness of other events and (b) the frequency of oc-
currence of that part of the organism's repertoire relevant to those events as
consequences” (Michael, 1993, p. 191). An ongoing event in the outside
world, such as the Olympics, could be viewed as an establishing operation
for an individual if it makes the individual more likely to consume sports
news by increasing its effectiveness as reinforcer (colleagues might talk more
about sports than regular during lunch when the Olympics are raging, why
an individual might want to consume sports news in order to be able to be
part of these conversations) (W. M. Baum, 2017, p. 68; Michael, 1982). Sim-
ilarly, it being Friday afternoon could be viewed as an establishing operation
with the opposite effect; it might make the PhD student, who is tired from a
long week of reading literature related to their thesis, less likely to engage in
online news behaviors on the commute home (the time of the week decreases
the effectiveness of consuming news as reinforcer).

The effects of establishing operations, however, can vary both between
individuals and for the same individual over time (W. M. Baum, 2017, Chap-
ter 4; N. Moller & Petrini, 2020, pp. 39—41). Building on our previous exam-
ples, knowledge that the Olympics are currently being held could make an
individual /ess likely to engage in online news behavior, as they fear much of
the news reporting will be dominated by this event and they have a history
of not being particularly amused by sports news. And it being Friday after-
noon could make the wilderness guide (who has been out kayaking in the
archipelago for five days) more likely to seek out online news content as they
have not engaged in such behaviors for several days. Older citizens typically
engage more often and spend more time consuming online news compared
to younger citizens (Ohlsson et al., 2020). It is thus possible that what would
not constitute an establishing operation for a person to engage in online news
behavior when they are in their early teens, could very well do so when they
are in their thirties, or sixties.

It is not only establishing operations that can vary across individuals and
time: the ‘reason’ or function of engaging in online news behaviors can too.
The function of maintained behavior is either to increase contact with pre-
terred outcomes (this is called positive reinforcement) or decrease contact
with unpreferred ones (this is called negative reinforcement) (W. M. Baum,

2017, p. 68; Bouton, 2016, pp. 51-52; N.. Méller & Petrini, 2020, pp. 78-79).



20 ONLINE NEWS BEHAVIOR

For one individual, the function of the behavior of habitually scrolling the
trontpage of an online news outlet’s website early in the morning while wait-
ing at the bus stop could be to avoid the need to talk to a tiresome neighbour
(negative reinforcement); for another, the function could be to escape from
boredom (negative reinforcement) by adding visual stimulation (positive re-
inforcement). Another example could be an employee killing time before
lunch by surfing for online news (negative reinforcement); whereas another
employee reads up on current events to gain social recognition by having
interesting things to say to their colleagues (positive reinforcement). The
above reasoning follows the lens of behavior science, a perspective which is
elaborated upon in research study 1.

The fact that the function of online news behavior can change over time
and vary between individuals, underlines what was mentioned already at the
beginning of the chapter: that when studying online news behavior, it is often
advantageous with longitudinal data that is also at the level of the individual.

3.2 How 1o measure online news behavior

A fundamental question for empirical research into news and media behav-
iors is, naturally, how to accurately measure media use behaviors. This is a
notorious task, which has been extensively discussed by scholars (de Vreese
& Neijens, 2016; Prior, 20092, 2009b; Tewksbury, 2003).

A majority of the existing literature relies on self-report measures of one
kind or the other (de Vreese & Neijens, 2016; Nelson, 2020; Taneja, 2016)."
Self-report measures on behaviors can be direct questions about said behav-
iors (such as, “How often do you do X on a typical day?” or “How many
times did you do Y during the past week?”). Alternatively, the researcher can
rely on indirect questions intended to gauge the behaviors through various
theoretical constructs (e.g., stated intentions of future behaviors, consumer

" For example, researchers at the Communication Science Department of the University
of Amsterdam have curated a list of measures used in media exposure literature (avail-
able at https://mediaexposuremeasures.org/); when accessed 2022-02-28 there were 78
measures listed, 72 of those were self-reports.
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needs, or interest in certain products or services). Self-reported data are often
collected through interviews or surveys and offer many advantages. It is
cheap, quick, and relatively simple. There are great examples of recurring
reports on media use which offer valuable input to our understanding of
ageregated news media use and general trends over time. Examples include
the Reuters Institute Digital News Report (N. Newman et al., 2021) and Nor-
dicom Media Barometer (Ohlsson et al., 2020), both of which are yearly re-
ports covering various societal developments in media use.

However, for research concerned with detailed information about individnals’
media use behaviors, previous studies have found that self-reported
measures can be both biased and inaccurate (de Vreese & Neijens, 2016;
Prior, 2009a). Measurement problems related to direct questions about media
use behaviors are due to a number of reasons. These include deliberately
misreporting or misunderstanding the question or scale (LLalmas et al., 2015)
and experimenter demand effects (Iyengar, 2011; Zizzo, 2010), but mainly
due to recall bias, i.e., because subjects have imperfect memory (Prior, 2009b;
Vrijheid et al., 2009). One study on news exposure, for example, found both
that individuals severely overestimated their own exposure to network news
(on average by a factor of three) and that the bias in self-report measures
varied a lot across demographics, which renders comparisons between
groups very difficult (Prior, 2009a).

When it comes to indirect questions (i.e., measuring constructs in lieu of
behaviors), it has been pointed out that many constructs in the social sci-
ences, albeit theoretically elegant, cannot reliably predict future behaviors —
even when they are claimed to do so — and fail to generalize outside the con-
text of the study that conceived them (Yarkoni & Westfall, 2017). The repli-
cation crisis (Camerer et al., 2016; Open Science Collaboration, 2015) witness
of the fragility of many of the existing ‘truths.’

The fact that reports such as the Digital News Report and Media Barom-
eter can be repeated year after year allows researchers to accurately study
developments over time on the aggregate; even though the particulars might
be off for a single individual, reliable measures of relative changes for the
whole study population can be developed and refined over time (Lalmas et
al., 2015). On the other hand, when research is concerned with detailed be-
havior of individual news consumers, an alternative to self-report measures
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is observations of actual behaviors, which have long been favored by behav-
ioral scientists (W. M. Baum, 2017; Bouton, 2016; Sturmey, 2008; Thyer,
2009). As a result of the technological advancements in the media industry,
there are now reliable methods available for large-scale, automated observa-
tions of individual-level digital media behaviors (de Vreese & Neijens, 2016;
Ingram Bogusz, 2018; Taneja, 2016).

Although observational methods like web analytics are great for collect-
ing very specific and detailed measurements of digital (overt) behaviors, they
are not without limitations. For example, automatic observations are often
less in-depth than interviews or questionnaires, which allows the researcher
to ask questions about anything, and many measurements are proxies of the
things we really wish to learn about (e.g., an individuals interest in a certain
news article has to be assumed based on the time they spend on the webpage
or the number of times they return) (Lalmas et al., 2015).

Preprocessing is also often needed of the raw data to make it ready for
analysis. Large amounts of time can be spent ‘tidying’ messy datasets (Wick-
ham, 2014) and cleaning it from erroneous observations and noise (Sti-
vastava et al.,, 2015). For example, if a user slips and clicks on a hyperlink
they did not intend to, they might immeadiately click on the back-button in
their browser and then on the correct hyperlink. This would render three
observations rather than one: the user (1) going to the wrong page, (2) back
to the startpage, and finally (3) to the right page (rather than only going
straight to the right page). Strictly speaking, these three observations are not
wrong, as they do represent clicking behavior of the participant, but the ob-
servations might be considered noise, depending on how the behavior of
interest has been operationalized in a study (e.g., if a behavior is operational-
ized as “the user loads a webpage and stays for at least X seconds”).

Another limitation with web log data is that it often contains only one
timestamp for when the page was loaded, not another one for when it was
closed (Lalmas et al., 2015). The time spent on a webpage must thus be in-
ferred by looking at when the next observation for the same user occurred.
However, oftentimes there can be long periods between observations, e.g., if
a user is online in the afternoon and then again the next morning, there might
be a gap of several hours between observations. In cases like this it is neces-
sary to to make assumptions about when a user can still be considered active
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or not (Catledge & Pitkow, 1995). One common solution to this problem,
that was applied in studies II and III of this thesis, is to group subsequent
observations or clicks from one individual into behavioral sequences, or
browsing sessions, based on an artificial delimiter such as a certain period
without any observed activity (Bentley et al., 2019; Catledge & Pitkow, 1995).
The time spent on the last page in each session can then either be dropped
or replaced using mean-imputation using the data from earlier observations
in the same session.

Notwithstanding these limitations, as the central question of this thesis
concerns what detailed online news behavior look like at the level of the in-
dividual, observational methods are often preferred over the (possibly) more
in-depth but less exact self-report methods (de Vreese & Neijens, 2016; Lal-
mas et al.,, 2015; Thyer, 2009). Unfortunately, as Mukerjee and colleagues
(2018) have pointed out, the relevant technologies — to conduct, for example,
passive registration of web surfing behaviors — and data gathered through
such methods are often not directly available to researchers (only to the firms
that developed the technologies or own the media platforms). In those cases
where observational data have been made accessible for research, it is often
aggregated across groups of people, over time (e.g., per month or for the full
study period), across different news websites, or abstracted to the main do-
main (i.e., no specific URLs are available, only information that an individual
have visited a certain publisher’s website) (Nelson, 2020; Nelson & Lei,
2018). When detailed, individual-level data are available, it is often confined
to a single news publisher’s website (e.g., Wadbring & Bergstrom, 2021), ren-
dering inferences about general media behaviors difficult (Mukerjee et al.,
2018).

By collaborating with various media companies, it has been possible to
collect detailed behavioral data for all the empirical studies in this thesis. For
study 11 and III, we collaborated with a consortium of news publishers (see
footnote 4 in the Introduction) and the market research company Nepa'' to
collect detailed web browser logs over time at the personal devices of about
35 thousand Swedes. To collect the data, participants were asked to install a

" www.nepa.com
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browser plug-in which tracked all their news browsing activity through the
course of the study period.

In study IV, we collaborated with the technology company Tobii'* to
collect longitudinal web browser logs for about 1,000 Swedes and managed
to match these with continuous eye tracking data for every individual (col-
lected via the participants own webcams). Again, participants were asked to
install a browser plug-in which tracked their online news browsing behavior.
This time, however, the browser plug-in was also connected to the partici-
pants webcams and recorded eye movements in tandem with surfing behav-
1ors.

In study V, we collaborated with the media company Newstag" to set up
and conduct two single-case experiments on Facebook’s and Google’s re-
spective ad distribution platforms to study what audiences the content dis-
tribution algorithms chose to deliver content to given various instructions
they received from us (see section 3.3 below). For details about the data used,
see Table 1 in section 3.4 (Data and materials) and the full papers, which are
included in the subsequent section of the dissertation.

3.3 A note on machine behavior

The online news ecosystem is increasingly dependent on algorithms of vari-
ous complexity to perform a range of functions (Sen, 2019); from sorting
and recommending news pieces on news publishers homepages, to produc-
ing and distributing journalistic content across the web to audiences through
search engines and social media (Diakopoulos, 2019). Even though algo-
rithms are becoming more ubiquitous overall in our digital lives, they are
often poorly understood (Rahwan et al., 2019) and have proven hard to study
(Z. Epstein et al., 2018). There are several reasons for this, such as propriety
of the underlying code as well as the growing complexity of algorithmic sys-
tems, which ironically can make them opaque even to their creators (Rahwan

et al., 2019).

12 swww.tobii.com

B WW W.newstag.com
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Researchers can, just as with media use behaviors, measure the effects or
implications of algorithmic systems indirectly by asking people what they
think or believe about the algorithms. But when the research interest lies
directly with the decision-making of an algorithmic system, another approach
is preferable. By looking at an algorithm as you would an individual, and
frame the input and output in terms of stimuli and ensuing behavior, it is
possible to make inferences about the inner workings of the algorithm even
though this is not directly observable (Z. Epstein et al., 2018). For example,
as in study V, we can provide an algorithm with specific stimuli (e.g., an ad
for a certain news video and instructions for how to distribute this online)
and later observe the results as a form of ‘behavior’ exhibited by the algo-
rithm. In the context of study V, the behavior is the number of people as
well as the demographic constitution of the users that the algorithm chose to
deliver the news video to.

Through repeated trials, with varying input offered to the algorithm, it is
possible to map out which stimuli will yield certain machine behaviors in
return. This is similar to experimental studies of the type referred to as single-
case research designs that are oftentimes used in empirical behavior science
research of humans and other animals (Kazdin, 2011; Thyer, 2009). Such
study designs, with repeated measures of individuals’ behaviors over time,
provide compelling arguments that a certain behavior really is a function of
some other variable which has been altered. In fact, single-case experiments
are considered to be the most rigorous and informative when it comes to
understanding behavioral phenomena at the level of the individual in evi-
dence-based practice (Schork, 2015; Thyer, 2009). A single demonstration of
course offers weak evidence, but as the number of successful demonstrations
accumulate (e.g., through replication studies or repeated measurement of in-
dividuals’ behaviors), claims can be made about functional relations at a more
general level (Sturmey, 2008).

For a more extensive discussion on machine behavior, see study V in this
thesis, which consists of two single-case experiments where Google’s and
Facebook’s respective ad delivery algorithms act as study subjects.
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3.4 Data and materials

The empirical papers of this thesis build on different data to support their
conclusions. Table 1 provides a summary of the kind of data used in each of
the research studies. Because of nondisclosure agreements, the original data
used in this thesis cannot be posted publicly.

For study IV, however, synthetic datasets — where new values have been
randomly generated for all variables, thus ensuring anonymity, while exactly
mimicking the statistical properties of the original data —and replication code
are available on the Open Science Framework, https://osf.io/dgbse.
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Table 1. Overview of the empirical data used in the studies

Study i Study I &Il Study IV Study V
Observations 276K 3,8M 2.6M 2.4M
Participants 1,000 35,000 1,000 2
Study duration 3 months 5 weeks 1 + 3 months 5 weeks
Data collection 5Nov 2017 - 9 Sep - 14 Oct 1 Aug-1Sep 18 Jan - 25 Feb
period 1 Feb 2018 2016 2018, 2019

1 Oct 2019 -
1 Jan 2020
Study setting Sweden Sweden Sweden UsS, UK, India,
United Arab Emir-
ates

Research design

Type(s) of data

Data collection
partner

Longitudinal ob-  Longidutinal ob-  Longitudinal ob-  Single-case re-

servation/passive servation/passive servation/passive search design (re-

registration registration registration peated experi-
ments)

Web browser logs, Web browser logs, Web browser logs, Automated ob-
surveys surveys eye fracking servational data

Nepa Nepa Tobii Newstag

Notes. In study V the focus was on machine rather than human behavior. Thus, while the data
included information on millions of individuals that were exposed to our ads on the respective
platform, individuals represent ‘observations’ in our study and the only ‘participants’ consisted
of the ad delivery algorithms of Facebook and Google respectively.
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3.5 Ethical considerations

There are ethical considerations to all research involving humans. A formal
ethical review of the proposed research is not only important to undergo, but
in many cases required under Swedish national law."

There are, however, certain conditions which grant an exception to the
need to undergo formal ethical review. Study I did not need ethical review,
as it was conceptual and did not involve any human participants. Studies 11,
IIT and IV were exempt from the ethical review requirement as they were
non-interventional (only observational data were collected) and did not in-
volve any sensitive personal information about any of the study partici-
pants.”” Study V was experimental and aimed at influencing the behavior of
the study subjects. However, as the study subjects were non-human (content
delivery algorithms) ethical review was not required.

Important to note, however, is that while a formal ethical review was not
required, all studies were conducted in accordance with the host university’s
principles for research ethics and informed consent was obtained from all
human participants involved in studies II, III and IV. Furthermore, the in-
tregrity of the participants was protected in the sense that all data was
pseudo-anonymized and we as researchers had no way of identifying individ-
ual participants: we did not have access to any personal information, only
basic demographic information as well as randomized ID numbers used to
connect multiple observations from the same individual.

" For more information, see the Swedish Ethical Review Authority: www.etikprovnings-
myndigheten.se

" Nonetheless, because of the comprehensive and detailed nature of the second dataset
used in study II, we sought approval from the Swedish Ethical Review Authority prior
to collecting the data. The ethical review was approved (application number 2017 /747-
31/5).



Chapter 4

Introducing studies -V

This thesis consists of five original research studies: one conceptual book
chapter and four empirical papers. Study I, the book chapter, provides a the-
oretical discussion from a behavior science perspective on why individuals
engage with news content. Studies II and III looks at individuals’ online news
consumption behaviors and makes use of extensive web browsing logs.
Study IV discusses the business model of financing online news through ads.
It relies on longitudinal eye tracking data combined with web browser logs.
Study V examines the role of algorithms in the distribution of online news
content by means of two experimental studies performed at Google’s and
Facebook’s respective ad delivery platform.

In this chapter, each study is briefly presented and discussed. For an
overview of how the studies relate to each other, see Figure 1 in Chapter 2.
The full studies are included in the subsequent section of the dissertation.
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Studly |

Explaining the Behaviour of News Consumption

Single-authored book chapter. Published in Managing digital transformation
(Abonde Garke, 2018).

The book chapter is a conceptual work providing a theoretical perspective
on what drives online news consumption and suggesting a strategy going
torward for how news media can adapt their business model to better suit
the digital world. The main point of the book chapter is an argument for
news publishers to focus less on what they publish and instead consider what
function consuming their content serves for their readers. This argument is
grounded in behavioral science and exemplified with successful online news
publishers.

In practice, this means that news publishers should think about why
someone would read their content and then produce content which suits that
need, rather than ust’ producing content they think is valuable and im-
portant and hoping that someone will read it. This is, perhaps, controversial
and I suspect many news professionals will foresee an inevitable race to the
bottom if they were to start producing only news that people want to read
rather than news they ‘should’ read. However, I think this line of reasoning
misses the point of the chapter. It is true that one of the lowest hanging fruits
would be to publish clickbaits and gossip, which would attract readers by
serving functions such as providing entertainment or escape from boredom.
But as evident by news companies such as The Economist, producing con-
tent which serves other kinds of functions for readers (such as summarizing
information and offer perspective on complex topics) is also possible. Re-
gardless of what function a news company aims at serving, I believe that this
strategy is likely to be a successful approach for gaining readers.
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Study |l

Understanding Online News Reading: Analyzing Individuals’
Cross-Website Behavior Through Tracking Data

Single-authored paper. Working paper. An earlier version was presented at the
SIR Research Event (February 2019, Stockholm).

News is increasingly consumed online by many citizens. Yet, while it is
known that there are significant differences in how people engage with news,
it is still unclear what characterizes individuals’ online news reading behavior.
Discussions regarding the distribution of consumption behaviors among
online news audiences have been surprisingly absent in the literature. The
purpose of this paper was to study individual- and session-level news reading
behaviors across multiple news websites among a large sample of Swedish
news readers.

The study was based on two large longitudinal datasets, collected pas-
sively from the personal devices of a total of approximately 36,000 individu-
als, consisting of detailed behavioral observations of the participants online
news browsing histories across multiple news websites. Four research ques-
tions were addressed: (1) what the general online news reading patterns were,
(if) how widespread online news habits were, (iii) what kind of news outlets
were typically visited and how varied people’s online news reading was, (iv)
what kind of differences and similarities, if any, in online news activity there
were between heavy and light news consumers.

Findings showed that most people consumed rather little online news,
both in terms of frequency and volume, but that there was a significant
spread with a few highly active individuals (which inflated summary
measures, such as the grand mean, of online news reading frequency etc.).
There were several similarities among heavy and light news consumers. More
than half of the participants, for example, exhibited regular news behaviors,
and news sessions were typically brief and confined to a single news outlet,
regardless of how active the news consumer was. The paper provides foun-
dational facts about online news behaviors and have implications for both
research and practice.
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Study |

ldentifying News Audience Clusters Based on E-Eigenbehaviours:
Behavioural Pattern Recognition in Online News Browsing Data

16 Submitted to Internet Research.

Co-authored paper.
There is a large spread in how individuals consume online news, making anal-
ysis and presentation of results difficult as the researcher often gets torn be-
tween looking at blunt aggregates (e.g., group-wise comparisons of the grand
mean) and handling overwhelming idiosyncrasy (e.g., looking at the behavior
of every individual separately). The purpose of this paper was twofold. First,
to present a method for how researchers on digital behaviors can find such
a middle ground between looking at either populations or individuals. Sec-
ond, describe what online news consumption patterns look like over a typical
week.

The study was based on a large dataset of web browser logs for approx-
imately 35,000 Swedish residents over five weeks (same dataset as in study
IT). The methods we employed — a combination dimension reduction and
clustering — have previously been applied in other settings, typically associ-
ated with physical behaviors (such as people moving about in a city), but not
to digital behaviors. We were able to identify nine distinct news audience
clusters, where users within each audience cluster exhibited similar behaviors
while there were clear differences between clusters. The clusters differed by
what news outlets they typically accessed, how much news content they con-
sumed, and during what time of the day.

Opverall, we found that most people consume very little news content
online, with only a small group of highly active readers. As we expected there
to be differences in news behaviors between weekdays and weekends, we
performed separate analyses based on the type of day. Supporting this no-
tion, we found that 46% of our users changed cluster affiliation between

' Joint work with Professor Richard Wahlund, Ph.D., and Associate Professor Rickard
Sandberg, Ph.D.
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weekdays and weekends. Finally, while the behaviors varied between clusters,
results indicated that there was a large overlap when it came to demographic
and socio-economic characteristics as well as what device was used to access
news (computer or mobile phone). The last findings suggest that media man-
agers might be more successful in understanding their audiences by employ-
ing behavioural segmentation of their audiences, rather than dividing up their
audiences by demographic subgroups, as is often the case.

Study IV

Always-on Eye Tracking Reveals Problems with Financing News
Websites Through Advertising

Co-authored paper.!” Preprint available at SSRN (Abonde Garke et al.,
2021): http://doi.org/10.2139/sstn.3949327

News media have long relied on ads to subsidize journalism. As news con-
sumption shifts from print to online, the reliance on ads for financing have
become even greater as subscription numbers (in general) continues to de-
cline. Meanwhile, online news websites have struggled with their online ad
revenue streams, as much of the global online ad revenues flow to other dig-
ital platforms such as Google and Facebook. The purpose of this paper was
to study how online audiences engage with ads across different websites to
evaluate whether ads can be a viable source of financing for online news in
the future.

Relying on two longitudinal datasets of web browser logs augmented
with continuous eye tracking data, in total comprising about 1,000 individu-
als, we analyzed how individuals interacted with online ads at different web-
sites while browsing the web freely in a natural context on their personal
computers. To account for individual differences in how people engage with
ads across different websites, multilevel logistic regression models were esti-
mated with both random intercepts and slopes for users.

" Joint work with Assistant Professor Erik Modig, Ph.D., and Martin Sondergaard.
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Findings indicate that, ceteris paribus, the future for ad financed online
news might be grim, as news websites underperforms compared to other
online platforms in several respects when it comes to online ads. First, a
lower share of the potential ads that were loaded on websites become visible
on users’ screens for news compared to other websites. Second, of the ads
that did become visible, users were less likely to fixate their gaze on ads en-
countered on news websites compared to other online platforms. Third, of
the ads that users did fixate on, there were no differences in the level of
attention paid to the ads (as measured by total fixation duration and number
of fixations) indicating that the price premiums on ad space currently enjoyed
by news websites compared to social media might not be warranted.

Study V

Can Two Wrongs Make a Right2 An Empirical Study of
Algorithmic Bias in the Delivery of Ads on Facebook and Google

Co-authored paper.'® Submitted to Journal of Computer-Mediated Communica-
tions. Presented at ABAI 10th International Conference (September 2019, Stock-

holm, Sweden).

News media, as most online businesses, are increasingly reliant on distribu-
tion algorithms to push their content to users’ screens as well as attract audi-
ences back to their website. But while algorithms are becoming ever more
ubiquitous, an increasing number of studies have pointed to dangers of out-
sourcing decision-making to algorithms, which have often grown into highly
complex and opaque Al systems over time. Such algorithms have, for in-
stance, been found to be biased against various minorities, e.g., by serving
different job ads or search results to subpopulations based on gender or race.
However, little is known with regards to how content distribution algorithms
behave in relation to news content.

' Joint work with Professor Richard Wahlund, Ph.D., Camilla Dahlin-Andersson, Ph.D.,
and Lise Bergman Nordgren, Ph.D.
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In two single-case field experiments, one on Facebook and one on
Google, we asked the respective platforms' algorithms to distribute various
news videos to a mix of both men and women and recorded the demographic
constitution of the audiences that the algorithms decided to distribute our
content to. To account for potential cultural differences in how the algo-
rithms behaved, both experiments were conducted across four different
countries (US, UK, India, and United Arab Emirates). We compared the ob-
served demographic constitutions with the expected demographics for each
country based on usage statistics for Facebook and Google, respectively.

Results showed that while certain news videos were strongly targeted to-
wards one gender by the algorithms, there were also videos which were
strongly targeted towards the other gender. Surprisingly, we found that the
overall distribution across all ads within a country followed the expected gen-
der distribution almost perfectly. In conclusion, it seems as if two wrongs
(i.e., biased decisions by the algorithm) might make a right by cancelling each
other out. However, this also raises the question of whether there are sys-
tematic differences in what content is biased towards men and women. If
different subpopulations are exposed to vastly different kinds of news, it
could potentially be detrimental to democracy, and is an important topic for
tuture research.






Chapter 5

Discussion

In this chapter, I summarize the main findings, contributions, and implica-
tions of the thesis. In the following chapters, I discuss limitations and future
research directions before concluding the thesis.

5.1 Brief summary of the main findings

An example of the thinking in the news industry is that “[tjhough it may be
interesting or even entertaining, the foremost value of news is as a utility to
empower the informed” (Dean, 2013). In contrast, I argue in study I, indi-
viduals may consume news for a variety of reasons, and we should analyze
which function the behavior of consuming news has for an individual to un-
derstand why news behaviors are changing.

Most people consume little news online both in terms of frequency and
volume. There is, however, a significant spread with a few highly active indi-
viduals in the upper end of the spectrum, as shown in studies II and III.
Heavy news consumers are likely to read more news stories and visit a higher
number of news outlets in total compared to light users. Interestingly, most
news sessions, regardless of how active the news consumer is, are brief and
confined to a single news outlet.

Many individuals, more than half of the study population in study II,
show habitual tendencies in their online news consumption behaviors. These
tendencies are independent of the frequency and volume of their news con-
sumption (i.e., both heavy and light news consumers tend to have news hab-
its).
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Online news behaviors are not necessarily dependent on demographic
variables, or the device used to access news. Consequently, it might be more
truitful to segment news audiences into clusters based on behavioral data as
shown in study III. This kind of analysis is also facilitated by the habitual
behaviors that many individuals exhibit.

News websites are currently less effective in delivering ads to audiences,
and their users are less prone to engage with the ads they are exposed to,
than in search engines and on social media, which was found in study I'V. As
measurement practices for online advertising improve this risks exacerbating
the problem further.

In study V it was found that the content delivery algorithms of Google
and Facebook deliver ads for news articles in a balanced way on a general
level with regards to gender, mirroring the expected gender distributions in
different countries. Individual news stories, however, risk getting skewed ex-
posure towards certain subgroups of a population when distributed by algo-
rithms online.

5.2 Conftributions to the literature

As discussed in Chapter 3, there are several problems related to the use of
self-report measures when we are really interested in the detailed study of
behaviors. These problems include, among other things, experimenter de-
mand effects (Iyengar, 2011; Zizzo, 2010) and recall bias (Prior, 2009b;
Vrijheid et al., 2009). When behavioral data on media use have been available,
it has often been restricted to artificial lab settings (Dunaway et al., 2018) or
ageregated over time or groups of people (Mukerjee et al., 2018). This thesis
includes four empirical studies into online news behavior which all rely on
detailed behavioral data. Furthermore, the datasets were all collected in field
settings, with few restrictions put on the participants behaviors, and over
extended periods of time. There are, off course, limitations related to each
of these studies, such as the range of news outlets were covered (studies 11
and III) and the data not covering news behaviors on mobile devices (as in
study 1V). However, given the sheer size of the datasets used, their longitu-
dinal nature, and that they were collected in a natural environment, I would
still argue that this thesis makes an important contribution to the literature
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by providing a robust baseline for what online news behaviors really look like
(see section 5.1 Brief summary of the main findings above).

The statistically interested reader will notice that this thesis includes ra-
ther few of the standard null hypothesis significance tests. This might come
as a surprise, given the quantitative nature of the thesis and the fact that I
have had very large datasets available to test a myriad of ideas of mine, had I
wanted to. But while large samples provide great opportunities, they also cre-
ate problems related to interpreting statistical significance, such as the ten-
dency to recognize false results as positive ones (loannidis, 2005; Lin et al.,
2013). The “mindless” application of statistical rituals is likely part of the
problem (Gigerenzer, 2004). This is nothing new — already 40 years ago,
Meehl (1978, p. 806) charged that “most so-called ‘theories’ in the soft areas
of psychology [...] are scientifically unimpressive and technologically worth-
less.” Meehl’s argument might have been primarily based on philosophical
argument rather than empirical evidence, but the replication crisis (Camerer
et al., 2016; Open Science Collaboration, 2015) indicates that he was on to
something.

One reason for the current state of affairs can be traced to a fundamental
misunderstanding of the use of power in statistical tests in the social sciences:
if you only specify a directional hypothesis, rather than an exact numerical or
range prediction as commonplace in the natural sciences, larger samples and
more exact measurement methods will only make it easier to find statistically
significant results (Meehl, 1967). Correspondingly, in the studies in this thesis
it would have been simple to find many statistically significant results only
due to the sheer mass of observations (in the millions) (Lin et al., 2013). One
suggestion to deal with the problem of false research findings is by lowering
the p-value threshold required to claim new findings from .05 to .005 (Ben-
jamin et al., 2018). Another solution is off course to follow Gigerenzer’s
(2004) call to use statistical thinking, with methods and tests appropriate to
the task at hand. One important contribution of this thesis is to show that it
is possible to produce rigourous quantitative research without relying solely
on null hypothesis significance testing.

Closely related to the issue of replicability, power, and significance testing
is the tendency in previous research into online news behaviors to analyze
and report summary measures, such as comparing means between groups,



40 ONLINE NEWS BEHAVIOR

even though news behaviors are known to be skewed at the group-level
(Bentley et al., 2019; J. Moller et al., 2019; Vermeer et al., 2020). Relying on
group averages incurs a risk of reporting inflated effect sizes since much of
online news consumption follow long-tailed distributions, as shown and dis-
cussed in Study II of this thesis. It is also important to aid statistical thinking
and support any claims through other analytical tools, such as visualizations
(Cleveland & McGill, 1985; Healy, 2019; Tufte, 1997, Chapter 2), as was done
in all studies II-V. This thesis contributes to the literature by stressing the
importance for researchers to consider the full range of the data and com-
plement their statistical analysis with other tools such as visualizations of the
underlying data when analyzing online news behaviors.

Any single type of data on media use is necessarily limited, and joining
different data sources is a powerful way to gain new insights (de Vreese &
Neijens, 2016). In study IV, we showed that combining eye-tracking technol-
ogy with web browser logs can yield valuable new knowledge about online
news behaviors, and even more so when employed on participants' personal
devices and tracked over extended periods of time. Specifically, we showed
that what people click on is quite different from what people look at, and
that is quite different from what is shown on the screen. The findings from
study IV also contributes to furthering our understanding on viewability and
exposure towards online advertising (Exposito-Ventura et al., 2020).

Borrowing methods from other disciplines can be fruitful. In study III,
we presented and tested a method for performing behavioral segmentation
and analyses on online news data by employing a combination of dimension
reduction and unsupervised clustering. This methodological approach was
originally developed in computer science (Eagle & Pentland, 2009) and has
been successfully applied to behavioral data of physical movements (Cala-
brese et al., 2010; Jiang et al., 2012). The method, however, is particularly apt
at dealing with rich and large online behavior data, and to my knowledge we
are the first to show how this methodology can be adapted for online behav-
1o1s.

There are two major benefits with the approach employed in study III.
First, using eigendecomposition to reduce the dimensionality of the data al-
lows us to find a middle ground between looking at blunt population or
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group averages and the overwhelming idiosyncrasy that exists among the be-
havior of individuals (Eagle & Pentland, 2009). In practice, this allows man-
agers to identify distinct groups of readers which exhibit similar behavioral
patterns over time and tailor products or services to these audience clusters.
Second, the method is capable of handling very large volumes of data. We
employed the method to a big dataset containing online news behaviors from
more than 30,000 individuals over five weeks. As availability of data in re-
search dealing with online behaviors soars (Lin et al., 2013) this method,
which was originally developed as a method for dimension reduction, will
come even more into its own right. The method would, for example, be ca-
pable of handling data covering longer timespans, a larger number of news
outlets, or greater detail in the behaviors operationalized and measured.

In study V, we showed that single-case experimental designs, which are
common within behavior science but rare in other fields, can successfully be
applied to study machines by designing an experimental study to evaluate the
behavior of algorithms, in this case Facebook’s and Google’s content deliv-
ery systems. In standard statistical applications and experiments, data typi-
cally entail (relatively) little information on many individuals (e.g., gathered
through a cross-sectional study), samples are randomly drawn from some
population (suggesting external validity of potential findings), and the re-
searcher relies on inferential statistics to assess differences between or within
groups (Perone & Hursh, 2013; Sturmey, 2008; Thyer, 2009). A single-case
experiment, in contrast, works over time and at the level of the individual, by
introducing the various treatments to the same individual in succession and
record if and how this has any effect (Kazdin, 2011; Perone & Hursh, 2013).
The single-case research design is a very potent scientific method, capable of
identifying functional relationships at the level of the individual (Schork,
2015; Thyer, 2009).

In study V, the single-case research design framework allowed us to audit
the ‘behavior’ of Facebook’s and Google’s content distribution algorithms.
Our findings nuanced recent studies on machine behavior, arguing that algo-
rithmic decisions can become biased or discriminatory as a side-effect of op-
timizaing for ad effectiveness (Ali et al., 2019; Lambrecht & Tucker, 2019),
by showing that in the case of online news it seems as if the algorithms under
study were not biased with regards to gender on a general level. Furthermore,
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one of the most interesting findings in study V was that the two algorithms
disagreed on many counts of what audience was ‘suitable’ to receive certain
news articles. For example, while one platform presented a certain news ar-
ticle to mostly women, the other presented it mostly to men. Findings like
this underscore the need for further investigations into machine behavior, as
we cannot & priori know how an Al system will respond to our requests, or
how such systems’ decision-making will differ from each other.

An early version of the methodology applied in study V was presented at
a poster session at the N=1 Stockholm Symposium conference arranged by Ka-
rolinska Institutet in October 2018, which resulted in positive discussions
with other conference attendees. The completed study was later presented at
the ABAI 10" International Conference in September 2019. On both occasions,
conference attendees seemed genuinely surprised to see their thinking and
methods applied to subject matters outside their own disciplinary silo. I be-
lieve that behavior science, as discussed in study I, could provide a theoretical
explanation for why news consumers migrate from traditional news media to
the internet and social media. Applying the lens of behavior science could
also point one way forward for how to retain (or grow) news audiences. With
this thesis, I contribute towards the call for researchers to extend and spread
applied behavioral science beyond the typical realms of autism and develop-
mental disabilities (Normand & Kohn, 2013) by showing how single-case
research designs can be applied (1) outside behavior science, and (2) to study
machines.

5.3 Implications for practice

One goal of this thesis was to contribute towards the industry’s need to “find
a path toward a more sustainable journalism” (Ohrvall, 2015). So, what is the
way forward?

One of the major, and in my view most surprising, findings in this thesis
is just how little online news content most people consume. While more
news outlets are putting their online content behind paywalls (N. Newman
et al., 2021), there are also indications that as more people start paying for
other forms of online media their willingness to pay for online news could
also increase (Fletcher & Nielsen, 2020). But people who read very little news
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content online are, most likely, not going to be interested in paying for a
subscription as they are happy enough with reading headlines and/or the free
articles they can access without having to pay-to-read. The small group that
does consume more news typically do so from a range of different news out-
lets, even though they get the bulk of their news from their favourite news
outlet. This group may also not be interested in subscribing, as a subscription
to a single newspaper might be too limiting in terms of content and multiple
subscriptions too expensive. One can envisage a future, though, where there
is a group of readers who would be interested in a bundled subscription like
we see in other media categories such as music (e.g., Spotify) or movies (e.g.,
Netflix); pay a single monthly fee and gain access to a large and varied body
of content from different producers. There are also examples of the oppo-
site: companies like Substack' offers extreme ‘unbundling’ by allowing indi-
viduals to subscribe to and support the work of individual journalists and
writers whose work and style they like. Through such services, individuals
can sign up for many micro subscriptions on topics from writers they are
really interested in, instead of paying for a whole newspaper with broader but
(perhaps) less relevant content.

Although individual citizens typically read little news, there was a signif-
icant and steady flow of news consumption activity for most news outlets
throughout the day at an aggregated level (study I1I). There is clearly a large
online news audience in total, although the attention from most individuals
might be limited. This supports previous research which have argued that
journalism still has the potential to influence society at large (King et al.,
2017), and suggests that advertising could be a viable way forward as a source
of financing, as ad revenue is primarily based on the number of times ads are
served to users (Ferguson, 1983; Hu et al., 2015). Unfortunately, in study 1V,
we found that news readers interact less with ads on news websites compared
to social media which suggests that news media need to reevaluate their cur-
rent advertising practices.

One factor urging news media to speed up this reevaluation process is
developments within webcamera technology. Webcameras on computers

Y swww.substack.com
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and front-facing cameras on mobile devices are getting ever more powerful,
and modern smartphones and tablets can even use facial recognition to allow
its owner to do various things. Apple, for example, lets users ’unlock [their]
iPhone or iPad, authenticate purchases, sign in to apps, and more — all with
just a glance” using their Face ID technology (Apple Inc., 2021). Enabling
eye tracking on such a camera only requires integrating a simple JavaScript
library on any webpage, such as the open source project WebGazer.js devel-
oped at Brown University (Papoutsaki et al., 2016). If eye tracking via
webcams become widely used on personal computers and smartphones in
the future, the measurement of online ad effectiveness will improve. This
could have severe consequences for the financing of news websites, as ad-
vertisers might choose to allocate a larger part of their marketing budget on
other more effective platforms.

A reason why social media is more effective in serving advertising to its
users than news outlets could be that the function of interacting with ads and
the function of interacting with content is more similar on social media (e.g.,
purpose of both is killing time) than on a news website (e.g., purpose of a
news visit could be to read up on current events, which news content allows
the user to do but ads gets in the way of), as discussed in study V. The most
common type of targeting in online advertising today is to serve personalized
ads to users based on their browsing history, but this has been criticized as it
invades the privacy and integrity of users (Evans, 2009). Another targeting
method is called contextualized advertising, where ads are matched with the
digital context rather than behavioral history of the user (Goldfarb, 2014).

Previous research have found that placing advertisements in thematically
incongruent print media could increase its effectiveness by making readers
process the ads more (Dahlén et al., 2008). Research into online advertising,
on the other hand, have found that users avoid looking at ads that are made
distinctive relative to the rest of the website, a phenomenon referred to as
“banner blindness” (Benway, 1998; Cho & Cheon, 2004), and that ads which
resemble the editorial content are better remembered (Hervet et al., 2011).
This speaks in favor of employing contextualized advertising over personal-
ized advertising at online news websites.

Contextual advertising can be compared with native advertising, i.e.,
sponsored news articles. Native advertising closes the gap between what is
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perceived by the news reader as ads and news articles, by designing ads that
are very similar in form to the editorial content (Aribarg & Schwartz, 2020;
Conill, 2016) and is generally seen as an effective form of advertising from a
practitioner point of view (Harms et al., 2017). Native advertising, however,
raises questions about ethics (Carlson, 2015) as well as the credibility of news
outlets (Aribarg & Schwartz, 2020), as readers often have a hard time distin-
guishing sponsored content (i.e., native ads) from actual news content
(Wojdynski, 2016). One way forward to try and increase the effectiveness
and profitability of advertising on online news websites could be to focus
more on contextual advertising instead of personalized advertising, in the
hope that it will reduce the gap between consuming news content and ads,
but without entering the grey area that is native advertising.

Closely related to the question of how ads should be served on news
websites is the question of how news websites should attract audiences, as
discussed in study V. When online news publishers rely on algorithms to
attract audiences, it is important to follow up online campaigns and study
what audiences the content delivery algorithms decide to distribute various
news stories to. Because, while algorithms might not deliver content in biased
or skewed ways on a general level (e.g., it does not underserve certain content
to various demographics), there could be systematic discrepancies on a topic-
level. Even if, say, women and men visit a certain news publisher to an equal
amount, there could be detrimental effects to the democratic process if men
were primarily exposed to news within one category (e.g., opinion pieces),
while women to another (e.g., business articles) as assymetries in knowledge
and information could arise over time.

Ad delivery algorithms only do what they are told; try to maximize some
target as set by the advertiser. This creates tension, though, as the algorithms
by optimizing for some goal can lead to unintended consequences, such as
gender bias (Ali et al., 2019; Datta et al., 2015). It is an inherent characteristic
of these platforms that advertisers cannot explicitly tell an ad delivery algo-
rithm to only target one gender, as this would allow advertisers to intention-
ally discriminate towards groups of people (Lambrecht & Tucker, 2019).
However, previous research has found that content delivery algorithms rely
heavily on automated image classification — more than what text, hyperlinks
or headlines are used — when deciding what audiences to distribute ads to
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(Ali et al., 2019). This provides one potential work-around for media manag-
ers, should they detect that their ads start reaching a skewed audience in un-
intended or discriminatory ways: by experimenting with different images on
the ads it is possible to influence to what users the ad will be delivered to.



Chapter 6

Limitations

There are limitations to this thesis. Studies 11, III and IV focused on Swedish
news consumers. Sweden has a high level of internet penetration (The
Economist Intelligence Unit, 2021) and ranks high in terms of democracy
(The Economist Intelligence Unit, 2020) compared to global averages. Swe-
den also has a quite unique news media environment, where public service
broadcasters enjoy a specially strong and respected position in the media
market (N. Newman et al., 2021). These factors could potentially lead to dif-
terent online news behaviors in Sweden compared to elsewhere, why it is
important to acknowledge that it is not known how the findings presented
in this thesis applies outside a Swedish context. Findings from study V, which
focused on machine behavior, should be more widely applicable, as the study
was conducted across four countries with diverse cultural and news land-
scapes (US, UK, India, United Arab Emirates).

While the samples in studies II, III and IV were substantial in size (with
thousands of participants) and matched the Swedish population to a reason-
able degree with respect to age and gender, the respondents were not ran-
domly drawn from the general population. Rather, the participants were re-
cruited from existing market research panels to which they have self-selected
to participate. As such, there is a risk that the behaviors observed in the pre-
sented research might not be representative for the Swedish population. The
question of size and representativeness of the sample is not relevant to study
V, which followed a single-case research design (the study subjects were the

ad delivery algorithms of Google and Facebook themselves).
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Furthermore, the data which studies II, IIT and I'V rely on were collected
on one device per participant: either a mobile device (smartphone or tablet)
or computer, whichever device they used when they signed up to join the
market research panel. However, in many countries it is now common to use
two or more devices to access news on a regular basis (N. Newman et al,,
2021). Thus, while the results presented here are likely to have captured a
significant part of the news behaviors of the participants, we do not neces-
sarily know what their full media diets look like. This is not a relevant param-
eter in the case of study V, as the algorithms themselves are not found on
any specific device but are an integrated part of Google’s and Facebook’s
wider ecosystems.

Cultural practices continue to evolve over time (often driven, at least in
part, by technological developments). As such, the findings presented in this
thesis are not universal laws, but rather indicative of the current media land-
scape as behaviors will continue to be shaped by the environment. A few big
technological leaps have occurred in a relatively short period of time which
have all had revolutionary impact on both the news industry and our media
behaviors: the internet, mobile devices (first laptops, later tablets and
smartphones), and social media. New innovative technologies are almost cer-
tain to emerge in the near future as well, but what these are and how they
will play out we will have to wait and see.



Chapter 7

Future directions

Studies II, III and IV are based on passively registered behavioral data, i.e.,
not experiments where I try to influence or modify behaviors. While the cur-
rent work provides a robust baseline for what online news behavior looks
like, a natural next step would be to set up experimental studies to better
understand the functional relations outlined on an overarching conceptual
level in study I. There are some experimental studies on related topics, such
as how variations in informational messages on social media can change user
behaviors (Bond et al.,, 2012) or how the publication of articles on certain
topics can influence what people discuss online (King et al., 2017). To the
best of my knowledge, however, there are no studies that apply the rigorous
methods from behavioral science (e.g., single-case research designs) to the
topic of online news behavior.

Although comprehensive, most of the data in this thesis relies on web
browser behaviors from mobile devices and computers. On mobile devices
users can also choose to engage with news content directly through news
apps (Stroud et al., 2020). There have been reports that mobile app usage is
complementary to visiting mobile news websites (Xu et al., 2014) and that
mobile news consumers behave differently depending on whether they use
an app or the browser, typically with app users engaging more deeply with
news content than browser users (Dunaway et al., 2018). Apps have the pos-
sibility to prompt users to engage in online news behaviors through push
notifications (Stroud et al., 2020), a form of discriminative stimuli not avail-
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able to news websites accessed through a browser. Previous research inves-
tigating news access through apps or browsers is, however, mostly limited to
surveys or narrowly confined lab settings. Further field research relying on
observational data comparing web browser with app behaviors on mobile
devices is warranted.

Eye tracking technology adds a valuable dimension to other kinds of data
on media behaviors (Ciceri et al., 2020). Eye tracking studies in field settings
are rare in the literature though, and the data employed in study IV is conse-
quently quite unique. Just as media use has rapidly moved from offline to
online, there is another move underway where mobile is to a large extent
becoming the most prominent platform (Dunaway et al., 2018). More field
studies relying on eye tracking would be valuable overall, and eye tracking
research on mobile devices, in particular, is likely to yield fascinating results.

Many news companies are losing subscribers and struggling for profita-
bility (Sen, 2019). In the digital world, advertising might be one solution for
news companies going forward. Unfortunately, as shown in study IV, news
websites are currently both worse at making ads visible on their visitors’
screens and visitors are less likely to engage with the ads that do show up
compared to social media and search engine websites. The ineffectiveness of
traditional ad banners (Benway, 1998; Ciceri et al., 2020), integrity issues re-
lated to personalized ads (Evans, 2009) and ethical issues related to native
advertising (Carlson, 2015) points the way towards another type of advertis-
ing: contextual ads. Future research should explore how webpage structure
and ad placements on news websites could improve, so that a larger propor-
tion of ads are shown to visitors. Future studies should also investigate
whether a shift from personalized to contextualized ads could help news
websites improve their ad effectiveness, and hence ad revenues and long-
term financing, by lowering the discrepancy between interacting with ads and
content.

The nascent field of machine behavior has only recently gained attention
in mainstream research and there are many white spots left to be studied
(Rahwan et al., 2019). There are a growing number of reported findings
where algorithmic behavior have resulted in biased, unfair or even discrimi-
natory outcomes (Buolamwini & Gebru, 2018; Sweeney, 2013). Apart from
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study V in this thesis, which focused on issues related to attracting news au-
diences to news websites, most studies on machine behavior so far have fo-
cused on problems with the results pages of search engines (e.g., Datta et al.,
2015; R. Epstein & Robertson, 2015) or with advertising on social media
(e.g., Ali et al., 2019; Lambrecht & Tucker, 2019). As the news industry em-
ploys more algorithms in their daily operations (Diakopoulos, 2019) it is im-
portant that the call for researchers with knowledge in experimental methods
and hypothesis testing to engage in the study of machine behavior should be
answered (Z. Epstein et al., 2018).

Finally, the definition of the term #zews that has been employed through-
out this dissertation (see chapter 1. Introduction) is broad and inclusive, but
also rather vague. As shown in Wahlund et al. (2021) there is no clear con-
sensus in the literature for how to define the terms of news and journalism.
There are many aspects to consider — such as the company producing the
news content, who is writing the news, the brand of the outlet where the
news pieces are being published, the device the consumer use to access news
(for example smartphone or computer), the platform (e.g., news aggregator
or social media), or time and place where news is consumed — which could
all influence what the consumer views as ‘news content’. It seems odd that
no clear definition exists in the literature and remains an important task going
torward.






Chapter 8

Conclusion

This thesis opened with the question what online news behavior look
like and how we can study it. In the first research study I offered a conceptual
view on online news behavior and why we see the change in behaviors that
we do; in the four empirical papers that followed, which employed diverse
research methods, different aspects of online news behavior were studied. 1
currently believe that journalism will continue to have an important societal
role to fill in the future, although it is unlikely that online newspapers will be
able to rely on subscriptions to survive. Relying on advertising, however,
might be.

When it comes to what online news behavior look like, I found that on
an aggregated level there is a steady flow of news activity throughout the day,
while on the individual level news consumption is a sparse activity for most
people. Still, about two thirds of all individuals showed habitual online news
behaviors. We further found that there is a large difference between the ad
performance on news websites compared to social media platforms, high-
lighting the urgent need for news publishers to oversee their current reliance
on ads for financing; either by improving the effectiveness of advertising in
news media, or by turning to other sources of revenue. There has been alarms
about biased algorithms discriminating various groups of people online. We
did not find obvious flaws in how the ‘digital paperboys’ distribute online
news content, but it is important to continuously monitor the algorithms as
their behavior continue to evolve and change over time.
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Regarding how online news behaviors can be studied, I showed that bor-
rowing methods from other fields such as computer science and behavior
science can yield valuable and interesting insights when analysing complex
behavioral patterns in large samples. Combining different data sources, like
web browsing logs with eye tracking, also add substantial explanatory value
when studying online news behaviors. Furthermore, as elaborated upon in
study I, I believe that the changes in how people consume news can largely
be explained through the lens offered by behavior science. This would be an
interesting venue to continue exploring in future research.
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