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Abstract

The thesis brings out technology impact on the two key political processes viz. news reporting and
public protests. In the first part theoretical models are developed for the attention seeking ability of
the news headlines online, based on the theories of human curiosity termed as the information seeking
behaviour without utilitarian motive. A classifier is built to identify the clickbaity headlines indicating
high degree of curiosity they generated in reader’s mind. The methodology is also used to study the
headline dataset scraped and collated from the digital newspaper start-ups in India for their ability to
attract reader views and attention. News headline gets spotted by the reader for the novelty of the topic,
it creates surprise in readers’ mind by the choice of word arrangements used. Headline stoking optimal
reader anticipation attracts a click pointing to its autonomous significance independent of the narrative.
Finally headline’s structural, syntactic and semantic features create information gap in reader’s mind,
by elevating the information reference point and the headline which is ”self-important”, salient, and
promises to close the information gap piques reader curiosity and triggers clicking behaviour. The
work also computationally validates a century old postulate about the relationship between curiosity and
stimulus levels by computing novelty and surprise from Facebook reader response to news headlines.
We have plotted the curious responses of reactions, shares and comments against the stimuli causing
novelty and surprise to check their impact on the reader curiosity. The result of inverted ”U” curve,
is as per the psychological modelling done during late 19th century by Wilhelm Wundt hypothesizing
intermediate arousal potential.

The second part of the thesis brings out the biography of public outrage online by computationally
analyzing two recent incidents viz. Jyoti Singh incident(2012) at Delhi and murder of noted journalist
Gauri Lankesh(2017). This study has tried to prise-open the manner in which online outrage builds up
and evolves into politically meaningful public conversations. It suggests that outrage by itself has a short
life, is intense in its expression but dies quickly. However, it appears that where it builds on a certain
robust mapping of emotions and incidents to each other, it has a good chance to develop an afterlife as
a larger public conversation, and thus impacts politics.
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Chapter 1

Executive Summary

The impact of digital technologies is recalibrating state-subject relationships and plebeian partic-
ipation in the political process. Even the functioning of mature democracies is undergoing multi-
dimensional transformation of unprecedented scale as the information age societies characterized by
extensive communication networks are altering the politics of the country. This research is focused on
measuring the technology impact on two specific aspects of political process viz. news reporting &
journalism on one side and forms of political participation in public domain on the other.

More than a decade after the beginning of online journalism hypertextuality, multimedia and interac-
tivity started sharpening their impact on the news reporting. With the proliferation of internet and advent
of smart phones, electronic tablets and mobile phones started becoming first stop for news, giving it a
remarkable immediacy. Legacy medias print formats, styles, broadcasting medias prime slots started
losing relevance and media is now characterized by myriad information availability and presentation
possibilities. The first part of the research brings out the modelling of news headlines in the new digital
medium based on theory of curiosity with commentary on the viability of the conventional news jour-
nalism, the reporting style and its morphology. The study comes out with a frame work to measure the
effectiveness of the headlines for their ability to arouse curiosity in the reader. The framework employs
Natural Language Processing techniques and statistical tools to accomplish this.

We have identified five models of news headlines from various theories of curiosity,

1. Diversive curiosity attracts the headline for its novelty of the topic and surprise causing word
strings

2. Headline with ”optimally packed anticipation” itself satiates reader curiosity, earns a click without
having ramifications about delivering the promised content

3. Information gap, reference point elevation, self, saliency triggers reader to click the headlines

4. Tactile curiosity piques reader to click the head line as information and objects are perceived as
affordances and due to embodied nature of cognition, reader without having to be guided by the
epistemic considerations clicks the head line subconsciously
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5. Empathic curiosity causes the reader to share the news narrative

Computational models are developed for the first three frameworks. We have compiled manually
annotated click baits, non-click baits and developed a classifier computationally based on the features
of the first three models described above. The classification shows a 97% accuracy clearly brought out
that headlines get attention due to novelty of its topic, surprise caused by the violated expectation due
to usage of word arrays and the information need created by the awareness of ignorance, thus enhanc-
ing the need for the information. The headlines are performing these tasks due to various semantic,
syntactic and structural features. We have also plotted the reader curious response (shares, reactions
and comments) against the novelty and surprise values indicating the strength of the stimulus, the result
clearly brought out the concept of intermediate arousal potential originally proposed by Wilhelm Wundt
in late 19th century, modified by Berlyne during 70s.

The computational tools are used to measure the nature of digital news headlines of various Indian
start-ups and legacy media. The analysis brings out the topical novelty, surprise and stylistic features
compared to conventional print headlines. The headlines of The Times of India, Scroll, The Wire and
First post are compared with the print headlines of The New York times, The Guardian and The Hindu.
The results give insights to the journalists, feature contributors and editors about possible algorithmic
help to generate headlines with predictive modelling.

The second part of the research focusses on studying the newer ways of political mobilization and
campaigns heralded by digital technologies and their ability to amplify and disseminate political po-
larization there by strengthening the public participation in the political process. Taking cue from the
spontaneous, leaderless mass movements for justice, the research focusses on the study of the online life
history of public outrage trace the various paths of its political life and is a novel attempt at quantifying
digital protest and outrage movements in the Indian context. The analytics comprise of conclusions
drawn from a large set of twitter face book data. We have accomplished this by computationally
analysing two recent incidents viz. Jyoti Singh(who was given the pseudonym ’Nirbhaya’ in the main-
stream media) incident at Delhi and murder of noted journalist Gauri Lankesh.

We list below the summary learnings and common features identified for the two incidents studied,

1. The first thing that our study vindicates is existing theories which argue that outrages are born out
of public resentment over gross violation of recurring moral codes along with disgust formed out
of the actions of the perpetrators and their protectors. In the Indian context online outrage helped
register public anger in ways which were more direct and fed directly into traditional media which
still plays a relatively larger role in society and attracts attention of state bodies.

2. Online outrage has the potential to change the offline ground level politics

3. Outrage spikes instantaneously as the news unfolds due to build-up of emotions and hashtag
structure of the twitter, gains potency

2



4. It is possible for the outrage to develop in to sustained public conversation. In both the instances
studied, our data shows that as instances of outrage expression reduce in number and intensity,
conversational engagement grows.

The study suggests that outrage by itself has a short life, is intense in its expression but dies quickly.
However, it appears that where it builds on a certain robust mapping of emotions and incidents to each
other, it has a good chance to develop an afterlife as a larger public conversation, and thus impacts
politics

3



Chapter 2

Introduction

The information age has dawned on the world nations and the impact on many facets of everyday
life and society in general is evident and obvious. The human race is on the cusp of a digital revolution
with online life becoming more real than the off line one. The intangible, omnipresent, ever-growing
internet is leading to the formation of large ungoverned virtual spaces with populations much higher
than the physical population [130]. As sovereign governments gear up to comprehend the importance of
governing this space, the ever mutating and growing virtual space of connected human population across
geographies and national boundaries will surprise totalitarian and democratic states alike. The online
space truly symbolizes formation of new societal stratification structures, newer sources of power, the
elements of state undergo change on dimensions not witnessed before. The tools of choice for the
government to rule this new space are going to be very different, the concepts of territory and border
turn amorphous, state institutions and bureaucracy struggle with informed citizenry making power very
slippery and hot to hold, finally more and more appropriable or taxable services migrating to the new
virtual space state’s revenue considerations seek new definitions.

Various research papers in the last decade and concurrent unfolding of political developments around
the globe and in India are supporting both the views of utopian optimism and dystopian reservations[50].
There is evidence of transformation of political life through internet-based mediation, with hundreds of
millions of citizen generating and disseminating content and on-line networks enhancing political par-
ticipation and technological innovation driving policy innovation. The risks and dangers of strong state
maintaining ”all know” data base and intruding on the privacy of the citizens [27] are slowly becoming
evident, the polarization power of social media is slowly being felt across the world societies and now
of course the bigger risks of internet and social media are becoming evident with new facts unearthed
about the alleged role of Russian bots in US elections [47]. The power of social media in granularly
targeting the individual citizen, thereby the power to corrode the voter judgement and aggravate par-
tisanship can strike at the very roots of the political edifice on which the modern society rests. The
dubious involvement of British firm Cambridge Analytica in US elections and in Indian politics is the
latest in series of digital impacts the body politics is being subjected to in the last decade[157]. The
progression and deterioration of the internet products like social media have their roots in the attention
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economy and what contemporary media commentators call industrialization of human attention. The
’attention seeking’ [164] moved with great vigour from out-door bill boards to breakfast table news-
papers, bedroom TV shows to handheld devices. The internet age media fusion is resulting in newer
products but the underlying model being a more and more sharpened versions of capturing, manipulating
and consuming attention. The social media is a clear example, have a simple business model of creating
addictive attention, deploying data scraping algorithms to record individual behaviour preferences, and
finally convincing the advertises to pay for the data. Given the power of media over consumers not only
big business, even state’ is spreading its reach to control, regulate and legislate the access, behaviour
and transactions over internet resulting in immense political ramifications. Digital technologies impact
politics through new role in political activities like news reporting, newer tools for public opinion mobi-
lizations, campaigns, uniting people through shared emotions, magnifying and amplifying the political
polarization and finally providing new tools for government to conduct business

This research is an attempt to bring out the impact of digital technology on journalism and politics
at broader level and quantitatively analyse the impact on two key aspects of political process viz. news
reporting journalism on one side and forms of political participation in public domain on the other. The
key focus is on:

� The attention hacking contours of the digital economy

� The underlying theoretical framework of information seeking

� Compute the emotion of curiosity

� Measure the spread of outrage on social media

2.1 Chapter Organisation

Executive summary sets the context of the title and gives high level summation of various theoretical
models, computational tools developed and insights gained from the work carried out.

The introductory chapter portrays the broad contours of digital impact on various democratic pro-
cesses and identifies the key focus areas of the research viz. attention economy and politics, roots of
curiosity, computing curious stimulus as a means of gauging reader motivation, and computation of
outrage on social media for its political ramifications.

The literature review visits the contemporary and historical sources consulted to accomplish this
work. This chapter provides the review of literature covering various facets of the research under six
different headings. Digital politics and attention economy, Journalism and news reporting, Newspaper
reading, headlines and clickbaits, Curiosity during pre-Socratic era and classical times, Curiosity post
renaissance and modern philosophical views, Psychology of curiosity, Political mobilizations and cam-
paigns . The curiosity section traces the history and nature of curiosity from antiquity, and brings out
the epochal attitudinal swings; curiosity started as a quest, regarded as a vice and later as a virtue. The
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views of pre-Socratic thinkers, post Aristotelean philosophers, renaissance inventors and modern epis-
temologists are visited. Summarized theories of Hume, Burke, Heidegger, Gadamer, Michel Foucault
by modern writers are referred to understand the relevance to information seeking behaviour

The chapter on ”Attention economy and Digital Politics” brings out evolution of attention economy,
how the digital age media is defined by its business model of attracting and monetizing attention and
how the attention based product development by social media is catering to diverse business needs.
The technologies thus evolved are effecting the way democracies work by impacting news syndication,
monetization, reporting, consumption, they influence political mobilizations and campaigns, they unify
and divide the people, give new tools to the state, strengthen and weaken the authoritarian regimes at
the same time

The chapter ”Journalism and News Reporting in Digital Age” brings out the changing role of journal-
ist, editor in digital age when news companies are facing difficult economic situation. In the fast paced
urban life, conventional news seeking behaviour of the readers is undergoing a paradigmatic shift, news
is being valued based on clicks, reads and shares. We highlight the importance of human curiosity in
information seeking behaviour of the reader and attempted to deduce the learnings for news reporting
and consumption.

The chapter ”Curiosity — Desire for Information” summarizes the philosophical roots of curiosity
and goes on explore the psychological studies to gather insights about how curiosity fuels our informa-
tion seeking behaviour and is called a knowledge emotion.

In the chapter ”Curiosity and News Headlines” we built theoretical models for news headlines based
on various theories and laid foundation to embark on the computational journey.

In the chapter ”Computing Curiosity — Clickbaits” we elaborated the computing methodology and
tools developed to identify the strength of curious stimuli leading to clicking behaviour of the reader.
The collative variables of novelty, surprise are quantified, the syntactical, semantic and structural fea-
tures of headline to cause information gap in readers’ mind are computed.

In the chapter ”Digital Newspapers – India” we have analysed the headline attractiveness of some of
the digital newspapers using the curiosity developed in the previous chapter.

The chapter ”Outrage and Social Media” discusses the current times termed ”age of anger” and how
the twin emotions of curiosity and anger anchor the social media. We visited the conventional theories
of outrage and attempted to understand the nature of digital age protest cultures. We have drawn insights
from the mass movements of recent times and analysed the impact of build-up of structures of emotion
and feelings on social media leading to political outcomes.

In the chapter ”Computing Outrage” we have used statistical tools and NLP to measure the build-up
of outrage and its online biography by studying two incidents (Nirbhaya and Gauri Lankesh murder).
The manner of outrage build-up on social media, its life cycle, mapping of emotions, nature of public
conversation was brought out indicating possible political impact.

The conclusion chapter lays down possible areas of further research with product suggestions like
headline generator and design of multiple editions based on demographics and the curiosity differences.
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Chapter 3

Literature Review

This chapter provides the review of literature covering various facets of the research under six differ-
ent headings. There is wide range of research available about the various topics covered in the research
thesis. We have consulted relevant papers also attempted to develop insights and theories based on views
and opinions of the professionals, thinkers especially in the journalistic domain.

1. Digital politics and attention economy

2. Journalism and news reporting

3. Newspaper reading, headlines and clickbaits

4. Curiosity during pre-Socratic era and classical times

5. Curiosity post renaissance and modern philosophical views

6. Psychology of curiosity

7. Political mobilizations and campaigns

3.1 Digital Politics and attention economy

In order to get contemporary views and happenings on the digital ramifications about the future of
state, democracy, people, business, culture, politics and civilization as a whole, we began the journey
with The New Digital Age: Reshaping the Future of People, Nations and Business by Eric Schmidt
and Jared Cohen of Google [130] describes the future of states in the new era. The book argues that
while both state and citizen gain power through connectivity but not to the same extent. People become
powerful based on the access to information and the content while states derive power from their position
as gate keeper. The state control of internet is popularly called filtering is the favorite resort of most
states to ensure that their citizen can only access what the state decides.
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Freedom House[153]has conducted a comprehensive study of internet freedom in 37 countries around
the globe. An earlier pilot, was published in 2009, covering a sample of 15 countries. In several coun-
tries that were previously free from most internet controls, the first signs of politicized censorship and
user rights violations emerged, often in the period before or during elections. In countries where the
authorities had already shown some tendency toward politically motivated controls over the internet,
the negative trend accelerated dramatically, and new institutions were created specifically to carry out
censorship. Even in countries with some of the most robust censorship and internet surveillance systems
in the world, measures were taken to eliminate loopholes and further strengthen the apparatus.

Ryan Avent [2] in an article ”The Third Great Wave” expresses apprehensions if the digital revo-
lution creates more jobs or causes mass scale unemployment. History bears testimony to the fact that
the first two industrial revolutions though inflicted plenty of pain initially they have ultimately bene-
fitted everyone. He opined that the digital may prove more divisive. Most people are discomfited by
radical change and the industrial revolution had its victims who lost their job to Cartwright’s power
loom and later Edison’s electric lighting. However, people’s lives and comfort greatly improved, old
economic structure got swept away and society got transformed. The current ICT revolution represents
opportunities for cultural breakthroughs and technical ones.

The article ”How Technology is Destroying the jobs” [122] In MIT technology review June 12, 2013
David Rotman writes that automation is reducing the need for people in many jobs. He drives home
the point that we are facing a future of stagnant income and worsening inequality? Post Second World
War the world GDP positively correlated with job growth till the end of the century. However, after the
advent digital technologies the author found strong evidence of decoupling of growth and jobs, a really
disturbing trend, needs to be validated further.

The signs are obvious that digitalization and automation are leading to changes in social structure.
The impact seems to be more on the middle-class jobs where as highly skilled jobs are getting created
in post industrial sectors.

The paper ”Job Polarization in Europe” [55] the authors Maarten Goos, Alan Manning and Anna
Salomons document the pervasiveness of job polarization in 16 Western European countries over the
period 1993—2010. They develop and estimate a framework to explain job polarization using routine-
biased technological change and offshoring. The paper claims that the model developed can explain
much of both total job polarization and the split into within-industry and between-industry components.
The papers by McCarty, Poole, and Rosenthal 2006[99] and Bochsler, Hnggli, and Husermann 2015
[24]bring out how the digital divide is shaping the polarizations in the society. Polarized environments
have an impact on citizen’s decision making (Druckman, Peterson, and Slothuus 2013)[44]. Farrell
argues that though internet is not the cause for the polarization, it amplifies the same.

Thus the rate of progression of artificial intelligence, machine learning is pointing towards obvious
impact on the semi-skilled and low-skilled job availability in the society. Economists are still searching
for answers if there is another dimension to this through creation of new age jobs, industries and mass
employment. On the other hand, the emerging digital networks are playing a mediating role in the
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society between people, government, nations; their real time human behavior capturing capability will
unite and divide people at the same time. Thus bad times can exasperate the political polarization, people
on the social and economic margins may not be able to use the opportunities provided by the digital age,
rather may become victims of the same. People’s online behavior is fashioned by the invisible social
structures of the land and the jury is still to be out if the internet is beating the social inequalities or
falling prey to it.

The arguments in this thesis have been enriched about the attention economy from the coverage
in the press notably of the Economist, the last 3 years’ coverage on range of topics including social
media, network movements, state control and political impact. Herbert Simon’s lecture[140] way back
in 1971 set the tone for attention deficiency in the information rich world, and the economics of attention
article[89] about the evolution of public attention from the pre-Socratic times. The contemporary view
is gained from Tim Wu’s attention merchants which also chronicles the origin and rise of clickbait[164].

3.2 Journalism and news reporting

We found it useful to read the futuristic trends from the technology visionaries and found the book
The New Digital Age: Reshaping the Future of People, Nations and Business [130] providing the right
perspective, who can be better than Google executives to know the present to surmise about the future!
The book has number of references to media and journalism and I would like to provide a high level sum-
mary to set context for the research. The trend of growing online communities and social interactions
was articulated by the authors with use of word ”evolving anarchy” and implications of hundreds of mil-
lion citizen generating and disseminating content on line. The key challenge of the new age journalists
is to cover the happenings of the virtual population and communities. Another book which portrayed
the emerging content trends is Cognitive Surplus by Clay Shirky[137]. He argues that ”combinability
is the key change that characterizes the digital age, open sharing of the content, once created number of
copies can be made at zero marginal cost. Earlier limitations of TV, Radio and print journalists’ with
privileged access is fast disintegrating with wider availability and broadcast of information from source.
Crowd sourcing emerges as a new cooperative tool and Linux(an opensource operating system) bears
testimony to this. Among the predictions done by various authors, some of them beginning to appear
on the media landscape. Revenue streams, content cooperative models, breaking news on social media
and other open sources, trust of the source, fake news are all figuring in the annual reports of digital
journalism. The above is bringing us to the separation of big media and content based digital startups
and visibility oriented journalism. Attention seeking and clickbait appear to have made deeper inroads
in to our online lives.

We begin to understand the digital impact on media from the digital news report 2017[144] and then
looked up the 2018 report [130]before the thesis finalization. By end 2016 internet and social media
were seen to be amplifying public distrust on news and views, fake news took off in a big way, research
points out that the drivers of mistrust in many countries are more due to political polarization rather any
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special making of media, however the digital functionality is giving wings to political divisions across
societies. Echo chambers and filter bubbles are resulting unreal worlds for many youngsters across
the world and economic outlook of most media companies continue to be challenging but some green
shoots are noticeable in terms of that deployment of algorithms to stop ad-blocking, online subscrip-
tions picking up and profound finding that readers are willing to pay for content if content is valuable,
convenient and relevant. The 2018 report highlights the concerns of spread of fake news and dwindling
confidence on social media in the light of investigations launched for use of customer data to target po-
litical advertising. The audience are truly concerned about the quality of information available online.
We looked at the views from Norwegian media studies [3] of trends in 2016, also we gathered insights
from a round table conference of editors in Canada about the changing role of editors and reporters in
digital age [113].

We looked at the Indian journalistic landscape to understand digital trajectory as India presents rela-
tively cozier picture of still growing print demand, legacy players transforming from a vantage positon
to digital. First we scanned the journalistic firmament for views from stalwarts, shakers and movers of
the traditional media. P Sainath’s concerns[79] for neglect of news coverage of rural and women only
heightens the fears thinkers have about attention economy and advertorial dependence of the journalism.
N .Ram’s views[127] are of acute concern about falling standards, values and improper coverage under
the garb of aspirational news. Reuters institute brought out reports about reports about digital startups
in India (Arijit Sen and Rasmus Kleis Nielsen May 2016 )[134] , also published are the reports about
digital transformation of some of the leading legacy publications like Malayala Manorama, Hindustan
Times. Lakshmi Chaudhary’s views [34] on digital journalism, how the new media will break free of
traditional barriers made interesting reading and her coverage in CJR about digital startups of India
presents the harsh realities of digital only web sites. The views expresses by Vinod K Jose (Caravan
2013)[70] highlight the lack of philosophical model for Indian press makes it a vulnerable institution.
KPMG reports [5] on India media and entertainment industry gives the statistics about revenue growth
across segments, the noteworthy fact which is missed out amidst the din of print growth and digital
platforms is the drop in print readership of the English press indicating that Indian media may exhibit
two contrasting trends of digitally disrupted English media and growing albeit at a slower pace of print
media in vernacular. The Indian mobile internet association publishes[7] the numbers on penetration of
internet, broadband and mobile access across India with trends and demographics a useful input for the
research. Finally we found it useful to learn from the views of MediaNama founder Nikhil Pahwa about
the digital start up trends[109] and extremely challenging revenue outlook at the moment. Amidst all
this, it is heartening to note that headline aggregator ”Inshorts” reached breakeven downloads in Nov
2017 and could attract new funding.
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3.3 Newspaper reading, headlines and clickbaits

We began with ”The Handbook of Journalism Studies” by Karin Wahl-Jorgensen and Thomas Han-
itzsch(2009) [159]; It brings out the perspective that we should care for journalism as it is central to
democracy and helps us understand the key democratic institutions. The book discusses the role of jour-
nalists and the value the profession brings to the social life. We then began our journey on to newspaper
reading habits and changing forms, the differences between print and net paper reading by Kenneth
Holmqvist Jana Holsanova, Maria Barthelson, and Daniel Lundqvist [63]. This paper argues that net-
paper readers read the newspaper in greater depth than print newspapers. The point they were trying to
bring up is that print paper readers scan the paper than read it. These type of studies gave us insights
about the possible reader behaviour on the internet. The research paper by Ifantidou, 2009[66] brings
out the role of headlines as optimizers of news relevance, attracting user attention. Further headlines
provide summary of the contents, abstract of the main event and their semantic and referential functions
are researched by Bell, 1991 [13]; Iarovici and Amel (1989)[65]. We began exploring the origin and
development of clickbaits in to main line media, Tim Wu’s ”The attention merchants” provided the story
behind clickbait and contagious media.

There are host of research papers which gave us contemporary developments about clickbaits and
efforts to contain their growth. Notable among them are On line news clickbaits misleading news,
Chen et 2015 [35]. This paper proposes methods of automatic detection of clickbaits by taking in to
account both textual and non-textual cues, brings out that hybrid method yields better result. Though
curiosity piquing is mentioned as one of the methods no work on curiosity is done. News Sharing
in Social Media, Kmpel 2015 is a review of nearly 450 peer reviewed articles on news sharing, key
take away is that most news is shared as it fulfils the self-serving purpose[85]. Click bait: Forward-
reference as lure in online news headlines Blom et al 2014 [22], observes that forward-reference is a
common feature in clickbaits, it occurs in two forms discourse deixis and cataphora. Clickbait Detection,
Potthast et al 2015 [115], This paper proposes a new model for the detection of clickbait on a corpus of
twitter tweets, this is however a relatively smaller sized sample and data set. They have used machine
learning algorithms and tried to train the program with all sorts of features like word length, punctuation
marks (nearly 215 features) etc.. to come out with a classifier. This paper devotes nearly a paragraph
to describe Loewenstein’s curiosity model however no tangible link is established between the model
and the methodology adopted. ”How to Compete Online for News Audience: Modelling Words that
Attract Clicks” Kim et al, 2016 [81]. This paper used LDA to identify headline words of those which
earned higher clicks and proposes a model based on the same, the model does not have any theory
to explain why these words show high click through rates. The words of this can differ in a different
cultural, political setting and thus model developed does not seem to wider scope and fitment. The
paper ”8 Amazing Secrets for Getting More Clicks: Detecting Clickbaits in News Streams using Article
Informality” (Biyani et al 2016) [21] claims that clickbaity headlines on the homepage may harm the
reputation of the portals and proposes a detector to eliminate the clickbaits. The authors present machine
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learning model based on variety of features, main finding is that informality of the headline makes it a
clickbait

The paper ”Effective Headlines of Newspaper Articles in a Digital Environment”( Jeffrey Kuiken,Anne
Schuth,Martijn Spitters Feb 2017)[83] adopted a novel approach to analyze the importance of linguistic
features for news headlines. The authors took three variables in to account, headline, re-written headline
and click through rate CTR to measure the effectiveness of the rewritten headline. The analysis shows
that the editors are using clickbaity features for re writing the headline. It seems that these features re-
sulted in higher CTR but the paper claims that the model is not predictive and the features may not work
always. Predicting news values (Sept 2017 Buono et al) [29] computes news values from headline text
and emotion and presents strong correlation between the two. The authors have trained two competitive
algorithms SVM and CNN to predict the news values, typical labels used are ”Bad news, Celebrity,
Conict, Drama, Entertainment, Follow-up, Good news Magnitude, Share-ability Surprise, Power elite”.
This paper merely shows that some emotions can be detected more easily. The effect of question head-
lines on readership in computer-mediated communication Linda Lai Audun Farbrot [86] reports the
results of the two field experiments, where the usage of questions in the headline compared to declara-
tive way enhanced the readership significantly. The study also indicated that even among the headlines
having questions, the ones having self-referencing cues performed better than the rhetorical ones. The
paper ”What Prompts Users to Click and Comment: A Longitudinal Study of Online News.(Tenenboim
et al 2015) [150] studied the relationship between two reader behaviors viz. clicking and sharing, the
conclusion is that topics clicked need not be the shared ones in terms of popularity. While sensational
topics and other curious natured headlines are clicked, the ones which are shared are having political
and social topical value. 5 Data Insights into the Headlines Readers Click (Safran, Nathan. 2013) [124]
paper researches three prominent clickbaity sites and comes out with 5 headline styles to maximize
the reader attention. They are normal, question, how to, number, reader-addressing, these features are
mentioned to be statistically significant, however it does not provide any insights about the reasons and
how they work? Finally, there are other features such as ”Simplification, superlative usages, negative
and provoking content have been tested by many researchers

The journalistic fraternity is concerned about the rise of clickbait and the dangers to serious journal-
ism. We have come across range of opinions in this regard which have contributed to our understanding.
Jack Murtha is forthright about the state of affairs at Washington post and New York times in his cover-
age (CJR -2015) Sean Dodson (why listicles and clickbaits kill real journalism)[42], and J Dvorkin [45]
(Why click-bait will be the death of journalism) opine that clickbaits will kill real journalism .The con-
cerns expressed by columnists about the role of curiosity in clickbaits and threats to serious journalism,
passing reference of curiosity and information gap in clickbait research papers made us to explore the
domain of curiosity and its mechanism to explore if this emotion is the true trigger behind clickbaits and
news headlines ability to attract clicks and readership. We became interested to enquire into curiosity
from its philosophical roots to establish possible causal relationship with news headlines
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3.4 Philosophical Roots

During pre-Socratic and classical contexts, curiosity based inquiry is speculative and conjectural.
However, there was enough interest and concern for what is now considered as empirical.

Mark Zuss in his book [169] on curiosity, reflects the Socratic wonder and in ”A just curious intro-
duction” he sets the tone. In his view, the period from Thales to Anaximander is of speculative curiosity
and he brings out the Pre-Socratic enthusiasm about what is knowable and the way the thinkers managed
the contradictions of prevailing myths, cults and mysteries. Plato and Pythagoras are the new lights of
rationality, evidence of senses was getting questioned, thus quest, attention and desire for knowledge
acquired dubious status, slowly curiosity was getting resented. His analysis of classical context begins
with Cicero’s interpretation of Ulysses.

He further brings out the epochal attitudinal swings; curiosity started as a quest, regarded as a vice
and later as a virtue. During late antiquity curiosity was viewed askance and it was charged as a vice
by the early church fathers. Some of the Latin and medieval attitudes toward curiosity from Augustine
to Nicholas of Cusa, condemned curiosity as diversion, diluting attention to God and blasphemous. He
liberally cites from Hans Blumenberg’s [23] Trials of Theoretical Curiosity and and how it has been
praised and condemned. Thomas Aquinas challenged the traditional view and invoked god to inter-
pret curiosity, he referred to it as a means of knowing god. Post renaissance, curiosity started looking
respectable again, in 16th century Francis Bacon gave respectability to the curiosity as a way of ”reveal-
ing god’s glory”. Thus the trial of theoretical curiosity concluded by saying that defendant acquitted,
thereby unleashing human curiosity’s ”scrutinizing potential” (The trials of theoretical curiosity by Hans
Blumenberg).

Cultural perspective was brought out brilliantly by Barbara M Benedict in her book [15] Curiosity:
A Cultural History of Early Modern Inquiry. She narrates the history of curiosity from the late 17th to
the early 19th centuries, she assembles her own literary curiosity deck ornate with excerpts from novels,
poems, journalism, travel narratives and trial transcripts. The book is full of odd things and exquisite
stories about witches and harlots and the history of hot-air ballooning, all of which serve to illustrate
the central claim that curiosity, during the early-modern period, was considered an act of transgression.
She then with multiple examples how the view turned towards the virtue. The cultural activities which
remained very similar have also acquired new names and respectability, the practices mentioned were
collecting and connoisseurship, scientific research, philosophy, consumption, spectatorship etc. Accord-
ing to Benedict the motivation all this was the spirit of enquiry and what drives the inquiry is ambition.
The object of inquiries is irrelevant: wall coverings, curries, the sex life of the rhinoceros, the insides of
dogs. She brings out how everyone is curious about something or other and how everyone develops hob-
bies of collecting things. She gives examples like a visitor to Netherland bought a tortoiseshell shield,
an elk’s foot and an ox horn. Further she reminds us of things like hoard tucked away somewhere, in
attic, loft or box under the bed: old jigsaws, biros, snowstorms, cigarette cards, the titbits that make life
worth living.
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Hume’s account of Curiosity and Motivation by Walter Brand [28] refers to Hume’s empirical ap-
proach, pleasure of curiosity is mainly in the effort of thought and it has primacy over actual discovery
of truth and it’s results. Hume brings out that the pleasure lies in overcoming the obstacles, the mental
exertion results in pleasure and he concluded that strained concentration is the main source of satisfac-
tion.

The role of curiosity post renaissance and its contribution to scientific revolution was brought out
by Philip Ball [11] an immensely prolific science writer and a consultant editor for Nature. His book
Curiosity How science Became Interested in everything brings out that curiosity has a much broader
meaning in 17th century than it has today. He mentions how noting about insects, minerals in the
journal of Royal Society later became of subjects of science and this he brings out a perspective on
the transition of curiosity from vice to virtue and now we are all permitted to ask any question about
the world or universe. The book takes a deeper and closer look at the sixteenth through eighteenth
centuries and Ball vividly portrays the beginnings of modern science, a period that spans the lives of
Galileo and Isaac Newton. Ball talks about scientists, from Copernicus and Kepler to Robert Boyle, and
how their inventions are inspired by curiosity. He further narrates how curiosity functions in science
and how it shapes science. Ball brings out that curiosity had a broader span of meaning in the 17th
century compared to today. He quotes that the journal of the Royal Society in its first years had as many
reports of ”strange creatures and events lately observed in foreign parts” which we now recognize as
science. Ball brings out the developments that took place simultaneously, Bacon, Galileo, Boyle and
Newton were all doing different things in their respective domains. As Ball points out these form part of
modern chemistry, geology or biology. He starts the book with the particle accelerator project at CERN
which he describes as a testimony human spirit of curiosity. He finally brings out the virtue of the
human inquisitive attitude. Philip Ball attributes the large attitudinal shift in public disposition towards
curiosity to the development of empirical methods in science.

We looked at the epistemology of curiosity, one of the influential commentaries is by Dennis Whit-
comb [40] he argues that beliefs can be significant in satisfying curiosity.

I end this discussion into philosophical roots of curiosity by quoting Edmund Burke (1757) ”Curios-
ity is the most superficial of all the affections; it changes its object perpetually; it has an appetite which
is very sharp, but very easily satisfied; and it has always an appearance of giddiness, restlessness and
anxiety” The above definition of Burke was further explored by behavioral psychologists and provided
rationale for the above features. The developments in cognitive psychology and neuro imaging helped
us to understand the motivations and mechanisms of curiosity better.

3.5 Psychology of curiosity

The psychological studies are pioneered by British psychologist Daniel Berlyne when he grouped
many diverse list of topics and conducted experiments on humans. He mapped curiosity in to two di-
mensional grid of epistemic, perceptual and diversive, specific categories. The papers published [17] by
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him during 1961-1964 forms the corner stone of developing theoretical models. His work is considered
comprehensive of times and could bring about work on all facets relating to curiosity viz. Novelty, Un-
certainty, Conflict, Complexity, Stimulus Selection, arousal and attention. Berlyne called them collative
variables and defined them to be curiosity causing stimulus. Berlyne also commented on Wundt’s curve
of intermediate arousal potential and modified it in the light of his cognitive experiments. After Berlyne
other models have been developed. Thomas Reio’s classification [117] of cognitive (desire for informa-
tion knowledge), physical and social sensory (desire for new thrills and sensations). Kashdan, Rose,
and Finchman’s [77] two factor model of exploratory (novel challenging experiences) and absorption
curiosity (getting fully engaged). RSA [123] social brain centre of UK mapped them into modified 2 X
2 matrix accounting for the above subsequent research views, we have modified this model further to
identify the internet surfing behaviour.

George Loewenstein’s information gap theory [95] proposed after the second wave of research, is
the most influential one among the psychology approaches. The paper ”psychology of curiosity” crit-
ically reviewed and reinterpreted the research done till then on the four broad facets of definition and
dimensionality, cause, explanation for voluntary exposure to curiosity and situational determinants. It
is theorized that information fuels curiosity by creating awareness of ignorance. When we encounter
the external stimuli that appear incompatible with prior understanding or perceived knowledge an infor-
mation gap gets created, this is termed aversive and unpleasant state. Curiosity arousal and exploratory
behaviors are considered aversion reducing means. In Loewenstein’s words curiosity is a cognitive in-
duced depravation arising out of perception gap in knowledge and understanding. He integrated insights
from Gestalt psychology, behavioral decision theory and social psychology, further offered situational
variables that stimulate curiosity which are ability to resolve the uncertainty and one’s own knowledge
of particular domain. He treats curiosity as reference point phenomenon which gets aroused when one’s
informational reference point in a particular domain gets elevated above one’s current level of knowl-
edge. He stressed the need to look at state curiosity rather than trait curiosity, suggested situational
variables which fuel the curiosity. We have also come across studies validating that curious people un-
cover novelty in the environment with greater confidence (Silvia 2006 [139], Henson Templin 2009
[138]). Spielberger Starr, 1994 [143]; in their theory proposed curiosity as love for knowledge as
different from aversive feeling theory of Loewenstein. Starting with collative variables novel and com-
plex nature they modelled inverted U curve to demonstrate pleasurable feeling dominate the aversive
sensation at optimum levels of stimulus. They view curiosity as desire for knowledge.

Jordan Litman 2005[92] institute of human and machine cognition came out with comprehensive
model terming I curiosity for pleasurable feeling (I for Interest) and D curiosity for aversive feeling (D
for depravation) Though this looks a compromise model, it truly represents that curiosity is an aversion
reducing exploratory behaviour and voluntary pleasure seeking mechanism. We see this an absolutely
relevant approach for newspaper headlines when people seek exposure to the article by clicking the
headline. Jacqueline Gottlieb and her associates conducted fascinating experiments to establish novelty
as a key factor for stimulus selection and their experiments gave us important insights about the nature
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of epistemic curiosity’s twin goals of motivator to understand the limits of potential choices, and to
maximize knowledge competence.

We studied cognitive experiments on children to learn more about curiosity as curious behaviour is
considered dominant trait in early childhood which recedes with the progression of years. MIT early
childhood cognitive scientist Laura Schultz (Feb 2013)[132] presents evidence that children have a lot
common with scientists, when they encounter ambiguity or confounded evidence or faced with compet-
ing hypotheses, the curiosity gets piqued. She famously said that children and scientists have curiosity in
common. Her studies presented findings on infants’ stimulus selection mechanism from a complex and
noisy environment which maximizes their learning. Celestial Kidd and other collaborators captured the
concept of intermediate arousal potential when infants displayed lack of interest when the complexity
of stimulus is either too high or too low. Laura Schultz and Elizabeth Bonawitz[131] conducted experi-
ments on pre-schoolers and established preference for novelty, exploring causal relationships, maximiz-
ing learning as the goals of curious explorations. Violation of previously held beliefs and surprise turned
out to be piquing the curious exploratory behaviour. Further experiments revealed that pleasurable stim-
uli took second place to premium put on understanding causal relationship indicating the primacy of
epistemic curiosity over diversive perceptual curiosity in exploring the world. The experiments gave
further insights about the impact of age on curiosity which have implication for designing the news
headlines discussed in the subsequent chapters. Timothy Wilson and Daniel Gilbert 2005[163], 2009
MIT psychologists, subjective feeling of uncertainty intensified people’s affective reactions and made
them more buoyant, uncertainty is enjoyable state.

We start the review of literature on neural studies with Colin Camerer of Caltech, he specializes in
behavioral economics and contributed to the study of psychology of curiosity by George Loewenstein.
He along with Min Joeng Kang published study aided by ”fMRI” images, the respondents showed
[74] inverted U shaped behavioral pattern when curious response was plotted against the novelty of the
topics. The study further proved that acquisition of knowledge has value in our minds. This proved
that specific epistemic curiosity is linked to anticipation of information which is viewed as a reward.
Marieke Jepma [68] from Leiden university Holland used ”fMRI” scans to illustrate that perceptual
curiosity activated the regions of the brain associated with aversive state. The relief for such a state
after the due exploratory behaviour ignited the reward circuits. Also the experiment brought out that
curious activations are associated with learning. The above two experiments gave diametrically opposite
views on the mechanism of curiosity one of aversive state and the other being the pleasurable state was
reconciled by Litman with I D model as cited above. Cognitive scientists Jacqueline Gottlieb [56],
Celeste Kidd and Pierre-Yves Oudeyer proposed that curiosity comprises of family of mechanisms, the
study brings up host of insights about curiosity. Experience of novelty and surprise enhances learning
and memory retention and they hypothesised positive feed-back loop between curiosity and learning.

We have come across RSA social Brian UK’s report on energy conservation and how to motivate
people using the concepts of curiosity. They have posited a new concept called tactile curiosity [123]
based on the cognitive sciences and phenomenological traditions of the philosophy. Ian Leslie in his
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book curiosityCurious: The Desire to Know and Why Your Future Depends on It proposes a lesser re-
searched concept called Empathic curiosity to describe the feelings of people when they put themselves
in the shoes of others. This we found have implications for sharing behavior of content on social media.
Kumpel et al. 2015 [85] came out with a review study of news Sharing in Social Media.

Some of the contemporary articles in the press bring out the psychology behind clickbaits and con-
cerns about impact on serious journalism. Tamara Pearson’s article Clickbait v Political Impact: Al-
ternative Journalism as Social Media Becomes the New News Source on counterpunch.org (February
2016) [114], Jeremy Smith’s view on his blog about the psychology behind clickbaits and why click
them provide new perspectives on the topic [142]. Vivian Hemmelder Tommy Blanchard of Harvard
University theorized [60] that evolution must have built in reward circuitry to make us informavores.
Saplosky’s [126] neural studies about the rise of Dopamine when the anticipation is 50 % is the special
take away to theorize why headline itself can become an object of pleasure.

Further Loewenstein and Golman (2015) [54]proposed an integrated theoretical framework that cap-
tures the diverse motives of information seeking. The paper brings out curiosity as in internal motivation
seeking knowledge for its own sake even in the absence of material benefits. This paper suggests a mod-
els for the computation of the information gap by bring out deeper insights from psychology, decision
theory and economics, the treatment is enriched with new understanding that Knowledge has valence,
people exhibit strong desire to fill information gaps and information impacts utility by changing beliefs
and by affecting attention. The information gap is elaborated by proposing that an individual’s degree
of curiosity will depend on three factors Importance to self, Salience of information gap, Epiphany the
potential to fill in multiple information gaps.

The above literature provided us with inputs and insights to propose theoretical models of curiosity
for news headlines, also formed basis for computational approach.

3.6 Political mobilizations and campaigns

This section provides the review of literature we consulted and contemporary works about public
protests in the new digital world. Technologies are impacting political functioning by transforming
political mobilizations and campaigns, sharpening of political polarizations. It would be interesting to
evaluate if the digital interventions reinforce or undermine the traditional patterns and political models.

Wilcox (2008) [161] brings out the role played by technologies of social media, big data in US
presidential election campaign. The launch of ”wecollect.ch” by Swiss left-wing groups to facilitate
the collection of signatures for initiatives and referenda is an apt example signifying the role of new
technologies from Europe. Leemann 2015 [90] further brings out that the consequences of direct demo-
cratic institutions go beyond changing policy outcomes. He studies the campaign politics of Switzerland
from 1920 to 2011 and argues the case of deepening of direct democracy with the advent of internet.
Bochsler, Hnggli, and Husermann 2015 [24]bring out the relative disenchantment of the Swiss political
system results from an increasing mismatch between polarized political parties and interest groups on
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the one hand and an institutional framework that requires moderation and compromises for effective
decision-making on the other hand.

The Shorenstein Center on Media, Politics and Public Policy of Harvard Kennedy School’s Journal-
ists resource lists the following research round up on the effects of the internet on the politics ”Birds
of a Feather Tweet Together: Integrating Network and Content Analyses to Examine Cross-Ideology
Exposure on Twitter” [61]. The data show that ”on Twitter, political talk is highly partisan, where
users’ clusters are characterized by homogeneous views and are linked to information sources . A 61-
Million-Person Experiment [116] in Social Influence and Political Mobilization” published in Nature,
2012 ”suggest that the Facebook social message increased turnout directly by about 60,000 voters and
indirectly through social contagion by another 280,000 voters, for a total of 340,000 additional votes.
”Social Media and Political Engagement” [25] Pew Internet American Life Project, October 2012”high-
lights the fact that the use of social media is becoming a feature of political and civic engagement for
many Americans and the numbers published bring out that at least one of eight civic or political activities
are done with social media by 40 % adults.

[16]The Personalization of Politics: Political Identity, Social Media, and Changing Patterns of Par-
ticipation” The Annals of the American Academy of Political and Social Science, 2012, identifies the
new trend of diverse mobilizations in which individuals are mobilized around personal lifestyle values to
engage with multiple causes such as economic justice (fair trade, inequality, and development policies),
environmental protection, and worker and human rights.”

”Political polarization on Twitter” [36] paper found a highly segregated partisan structure on twitter
during the run up to the US congressional midterm poll, however the study finds user-to-user mention
network dominated by a single politically heterogeneous cluster of users in which ideologically opposed
individuals interact at a much higher rate compared to the network of retweet ”Ideological Segregation
Online and Offline” [52] This paper found that ideological segregation of online news consumption is
low in absolute terms, higher than the segregation of most offline news consumption and significantly
lower than the segregation of face-to-face interactions with neighbors, co-workers or family members.
It found no evidence that the Internet is becoming more segregated over time.”

”Incivility and Outrage in American Politics: Political Discourse in Blogs, Talk Radio and Cable
News” [136] paper brings out that outrage discourse is extensive, takes many different forms (examines
13 different types), and spans media formats.

”Online Political Mobilization and Advocacy Groups: Beyond Clicktivism” [106] Policy Inter-
net Journal, 2010 brings out the importance of placing email in the suite of campaign tactics used by
progressive advocacy groups. Cristina Maza [97] a free-lance journalist based at Georgia writes how
Facebook has changed politics for ever as needy populace exploited its various functionalities which
were actually designed for urban social networking. Here references include Syrian rebels using social
media as an organizing tool, citizens live streaming electoral fraud in the Ukraine elections, Community
groups’ online platforms in Jerusalem and how Finland implemented laws from online crowd sourced
proposal. The Impact of Social Media in Social and Political Aspects in Malaysia: An Overview Lalitha
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Muniandy Tunku Abdul Rahman College, Balakrishnan Muniandy [102] builds strong case to establish
how the social media changed the introvert Malaysia to an intrepid population taking advantage of in-
ternet and social media.

The over view of Asian context is provided by ”Social Media and Politics Online Social Networking
and Political Communication in Asia” Edited by Philip Behnke; [12] the study brings out comprehensive
and highly topical overview of developments in the region at the end of 2010. It is also a well-compiled
summary of the stages of development in various Asian countries. Each of the 13 chapters covers the
situation and progress in one of 13 Asian countries with authors from different walks of journalistic
profession, media experts, journalists, professors and writers with experience in the fields of social
media and political communication.

The Indian experience was summarized by Anisha Bhaduri [20] deputy news editor of The Statesman
in the paper titled ”Unwired Why New Media is not (yet) the Message for Political Communication”
. She argues that political communication in India is essentially election communication and political
parties make elaborate preparations ahead of polls, public meetings, rallies, door to door canvassing
backed by local hoardings and print advertisements in vernacular languages dominate the proceedings.
She cites the IMRB report to drive home the point that print advertisements and other forms of campaign
did not reach the target segments of the population during the 2009 elections. A wide range of opinions
were cited from the political science, journalist and communication domains commenting on the elitist
nature of the campaign plan. However, the collective view was that the following 5 to 7 years will
have increasing impact of social media and digital tools in the arena of political communication. The
anticorruption movement led by Anna Hazare and the public outrage against the Nirbhaya incident were
to follow the above period.
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Chapter 4

Attention Economy and Digital Politics

Herbert Simon[140] past professor of computer science and psychology at CMU in his famous paper
put forth that the information rich world will result in scarcity of other resources that information con-
sumes. The chief among them is attention of the information recipients. Poverty of attention is posing
serious challenges in the new digital era as businesses, governments,journalists, writers, artists struggle
in this new competitive landscape with internet relaying 24 X 7 breaking news and is full of outrage
and clickbaity. Even a decade and half ago, the popular way to increase the traffic (more attention) is to
publish more content which is not the case anymore, today ”attention” became rare, scarce and valuable
resource.

As information is considered the new capital, the economics of information economy poses a def-
initional challenge. While economics could be considered as the study of scarce resources to produce
various commodities for societal consumption, we cannot say that information is scarce in todays world
of content abundance and real time access. Obviously the scarce resource is attention we give to the
content to make sense of the raw data to convert it in to information, knowledge and wisdom, hence the
refinery that converts data in to information is the human attention[89]. The earliest trace of attempt to
study attention we find in history is the doctrine of classical rhetoric. Even after the invention of print-
ing press western tradition never really left oral tradition behind due to the strong role it played during
the philosophical evolution of western thought. In the citystates of Greece rhetoric became source of
political power and it is said to have prevailed even in larger and less democratic Rome under Cicero.
Attention among the electorate needed to be increased, wisdom delivered by statesmen personalities
who wielded political power by their ability to galvanize public in to action. The theory of Rhetoric as
an economics of attention survived albeit taking new forms of literary theories and continues to be of
vital importance in the world of advertising and marketing.

Tim Wu in his 2017 book Attention Merchants [164] brings out how industry monopolizes attention;
he identifies the first world war times campaigning by the British army to recruit soldiers for the war
as a major turning point of what he calls industrialization of human attention capture. He argued that
businesses thus realized the power of mass attention and persuasion as the techniques employed by state
to convince citizens to choke to death can be used by private sector to persuade people to buy things
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and modern advertising industry took roots. The imprint of this attention industry was considered so
impactful that Wu links it to Asian colonialism by west and emergence of consumption economy called
colonization of everyday life! Attention catching moved from outdoor bill boards to drawing rooms and
bedrooms with the invention of radio, television and theinternet. New technologies though created new
tools of penetration they did not guarantee attention of the people. Businesses have realized that they
needed to cultivate attention before harvesting it.

Social media have revolutionized this attention economy in two ways as per The Economist [46].
Quantitatively it is taking more time and qualitatively, more sharing of content and more solicitors re-
sulting in change in the economic fundamentals. Most basic description of the business model of new
age media is ’get attention and sell it to other companies’, with omni-present media in our lives, the
quantum of attention available for resale grows. Their revenue model is to entice reader to the plat-
form by appealing to emotions and measure their responses. With the help of powerful algorithms and
AI tools their harvestable corpus goes up. Thus born the new age media companies whose business
model is grotesquely tilted along advertisement revenue whereas the core product is free. Conventional
newspapers are criticized for gradually reducing the value of the words they produce in favour of adver-
tisements, digital media amplified it by Himalayan proportions by filling up digital space with selfies,
images, gossip, celebrity content and anything that appeals to the baser human impulses to earn a click.
While the web and connectivity has its own virtues (that is how the great journey started towards creat-
ing a huge shared digital space) the advertisement industry took over our attention environment all over,
as recent revelations demonstrate how oligopolistic media is also creating political impacts of deeper
and worrisome consequences. Data analytics firm ’Cambridge Analytica’ hogged political headlines
across the globe with possible role in US elections to devising strategies for opposing Indian political
parties by resorting to granular messaging models when individual information is said to have shared
with them by compromising their privacy.

While we are aware of the virtues of advertisements like bringing in information, space for personal
expression, creating competition, lubricating the economy, with the industrys wild colonization of the
web which was created with the egalitarian motives of making information available universally for all
comers, the world ended up with the domination of oligopolistic media giants who have allegedly made
tools to impact elections, led Britain in to Brexit and we are discovering the nexus across various world
nations with each passing day . However, it would be cynical to brand the corrupt nature of the tech-
nologies by conveniently forgetting the role they played in making democracies more vibrant around
the world. Last two decades we have experienced the growing role of digital impact in mass move-
ments from Iceland and Tunisia, from the Egyptian Revolution to the Arab Spring, from the Indignados
movements in Spain to the Occupy movements in the States.

However, the power of technology in the attention economy is driving the governments, businesses,
towards own self-interests and there is a need for technologies themselves to come out with tools to
correct the situation. The regulatory dilemmas, political interests, state interests and business interests
are making the digital play an unmanageable potpourri! In the digital age both state and citizen gain
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power through connectivity but may not be to the same extent. People feel empowered due to higher
access to information and the content while states derive power as a regulator, filtering powers and are
now using technologies to monitor citizen in real time! The technologies are effecting the way democra-
cies work by impacting news syndication, monetization, reporting, consumption, they influence political
mobilizations and campaigns, they unify and divide the people, give new tools to the state, strengthen
and weaken the authoritarian regimes at the same time. The contemporary political developments bear
testimony to these fast paced technology impacts on political working.

Social media is in the business of attracting and monetizing attention; they also resort to sophisticated
product development by packaging the attention lumps to cater to the informational needs of diverse
business interests. The media ownership and regulating the media working, both are turning out to
be of immense political importance. New Media is enabling mobilization by buildup of structures of
emotion and feelings thus creating a shared space. This has given to rise to the hope of social media
becoming open space for political discussions. Jurgen Habermas [71] decades ago came out with the
notion of shared public space outside the government where public exchange political views. He felt that
representational forms of government to be feudal in nature and he believed that this will be gradually
replaced by culture of Offentlichkeit which was characterized by a dialogue between individuals through
the media of print. Internet and social media gives rise to such large space to bring about new forms of
governance. Habermas hoped about the possibility of revival of public sphere with the new internet age
[72]and representative reliant state is replaced by deliberative democracy by creation of active public
space to discuss matters of public importance and to evolve mechanisms of decision making. The
attention economy seems to be stifling the emergence of such a space and there are worries about such a
public space getting eroded and hijacked by various commercial and political interests. James Williams,
a doctoral candidate at the Oxford Internet Institute focusses on philosophy and ethics of attention and
persuasion as they relate to technology design, is worried about the way our attention is being exploited
by technologies while competing for the same[162]. His concern can be found in his remarks, that
technology should not take the liberty of taking us to completely different destinations away from our
chosen desired paths. This he says will undermine our assumed foundations of democracy, distract our
lives both at individual and collective levels.

Against the above back drop we embarked on researching two important components of politics viz.
news reporting and consumption, and outrage on social media by visiting the roots information seeking
behaviour and human curiosity.
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Chapter 5

Journalism and news reporting in digital age

News reporting, readership, viewership and news consumption evolved during the last century with
the emergence of voice on airwaves, followed by television media which has brought in remarkable
immediacy to the news and human extrapolation found new heights piqued by stunning multi-media
content. Finally, when the news shifted to the World Wide Web, legacy medias print formats, styles;
broadcasting medias prime slots started losing relevance. The new media is characterized by substantial
referral traffic from social sites to the digital portals of newspapers, which gathered traction in the
last 2 years, deeper penetration of mobile phones leading to new content initiatives by new age media
companies and technology platforms. Distributed content is termed the most profound ”change” on the
news publishing since the advent of world wide web as per Reuters Digital News Report 2017 [144].
Social media has over taken other platforms around the world and journalists continue to publish on
multiple platforms [3], at the same time the new media seem to be exacerbating the low trust and ”fake
news” (seriously challenging the credibility of publishers and platforms alike) amplified by the deep
rooted political polarizations and biases. More and more people seem to live in the make believe world
of echo chambers and filter bubbles; Technology companies are also under scrutiny over the algorithmic
accountability, app based news chat bots seem to be gaining traction and publishers seem to be testing
waters and evaluating investments in data and technology to deliver personalized content and messaging.

The technology impact is not limited to technology of content publishing and consumption alone.
The role and working of journalists as well as editors is mutating at an accelerated pace. the classic print
editor is fast disappearing and will probably be redundant in the long-term. There is a new triangular
paradigm of conventional facet of content generation, the new facet of engaging, monetizing and finding
newer audiences and third is the fast paced technology profoundly impacting the integration of news
flow [113]. Journalist sources and coverage landscape is undergoing a radical shift, conventionally the
relationship between reporters and sources is portrayed as battle for power over public opinion and
public consent [159]. The challenge of the new age journalists is in covering the happenings of the
virtual population and communities. A few years ago typical journalist was pre occupied with twin
tasks of finding the story and writing the same. The digital reality now is to find stories, research
keywords, look at whether the story will work on social media, write the story, do tweets, social posts,
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update the story as it changes (potentially for months in the future) and much more. Modern journalist
will only spend 30 per cent of the time writing the rest is promoting, researching, content strategy and
more[113].

In effect the digital journalism with its capability to aggregate and hyperlink information, multi-
modal presentation and speed of access spread is seriously undermining the conventional rules of news
reporting business [34]. One of the well-known methods is the clickbait, it is a global phenomenon,
largely used in trivia domains like entertainment, fashion, and health nutrition etc [103] [115]. Now it
is also making an entry in serious journalism [3]. Our research focuses on how clickbait is being used
and how it can be used in serious news journalism. Most of the players notably the new digital only
platforms recognize that news is unlikely to be read on the portal in its layout position and menu, but
is likely to be read in a context, setting and time driven by the ever evolving reader habits of digital
navigation [3].

The economic outlook for most media companies around the world overwhelmed by digital age
looks extremely difficult. It is in this context this paper examines how ”serious news” which is central
to democracy, citizenship, and everyday life, and which helps us understand the key social institution
can stay alive and earn readership. After all media plays a central role in informing the public about
happenings around the world about which readers are not familiar or possess direct knowledge. Media
impacts construction of public belief and attitudes and its relationship to social change. We examined the
role of human curiosity as a major contributing factor for seeking news by the consuming public. Recent
media research brought out that more consumers are prepared to pay in the future if content is valuable,
convenient and relevant [145]. The challenges of readership can be studied from the theories of ”Human
information seeking behaviour” and Curiosity” forms the central motive for clicking online news. This
thesis examines the theories of human curiosity from various domains of philosophy, psychology and
cognitive science and proposes computational models to measure the ”curiosity of clickbaity headlines”;
This holds immense promise for the future of news reporting and how journalism which stays true to
its mandate of informing citizens and providing news can attract views and readership and thus remain
viable.

5.1 News and information seeking

News reporting dates back to our recognizing the need for information [168]. ”News” shapes the
way we see the world and journalists stories construct and maintain our shared realities [159]. News
consumption, discussion of the narratives produces the social glue of the imagined communities (An-
derson, 1983). News production, dissemination, public discussions are closely linked to the successful
working of democracies and in short, news is the stuff which makes political action possible” [31]. With
the advent of Information age online life becoming more real than the off line one and omnipresent in-
ternet is leading to the formation of large ungoverned virtual space with population much higher than the
physical population and is characterized by news generation, dissemination, consumption and sharing of
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unprecedented scale and dimension. People seek information about the happenings around, about their
friends, peers, celebrities with new found motives and value perceptions of social, emotional, epistemic,
functional nature [112] [59]. The print era consumption patterns of morning news, prime time TV head-
lines, nightly news panels are getting blurred with more smart phone usage inside and outside the home;
current trends indicate that users now access phone in bed rather than when commuting to work- [144].
The serious news and analysis is competing for attention alongside immediate informational needs (of
weather, traffic... etc.) emotional needs, social needs and people seek news the way they seek other
information driven by varied motives.

The standard economic theory of information [147] assumes superior decision making ability as
the key motive for information seeking, however further research [54] came out with a comprehensive
framework of information seeking (and avoidance) with insights drawn from psychology, decision the-
ory and economics. Human curiosity is a desire for knowledge for its own sake, even in the absence
of material benefits is considered a strong motive for seeking information. In routine lives people ex-
hibit exploratory behaviours without any obvious or explicit financial gains attached to the tasks. They
avoid challenges that are too easy and avoid things which are intimidating or frustrating. It is logical
to posit that seeking news headlines is driven by similar behaviour i.e. curious exploration. Therefore
”news headlines” need to generate curious stimulus arousing the reading and sharing interest of the
surfer. The production of engaging news is in effect an attempt at creating curiosity in the reader [74].
[107] established a characteristic called knowledge- based intrinsic motivation to enhance their ability
to make reliable predictions and reduce prediction errors. (also leads to competence based intrinsic
motivation). The epistemic curiosity with its twin goals of understanding the limits of available choices
and maximizing knowledge and competence becomes the prime motive for seeking news headlines.

The above research findings are establishing the fact that in the current fast paced routine, when
information avalanche is hitting us in all directions, human curiosity plays a decisive role in our infor-
mation seeking process and behaviour. In search of scientific insights about the same, we embarked
onto a journey into the domain of curiosity and attempted to deduce the learnings for news reporting
and consumption.
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Chapter 6

Curiosity — Desire for information

6.1 Philosophical Roots

In this chapter we attempted a deeper exploration of human curiosity, philosophical roots, psycho-
logical underpinnings, cognitive experiments and neural studies are researched to theorize how curiosity
and information seeking is playing a central role in news reporting and consumption in the current soci-
ety characterized by information networks and social media.

During late antiquity curiosity was viewed differently and was charged a vice by the church. From
Augustine to Nicholas of Cusa, curiosity was condemned as a diversion, diluting devout human mind.
Thomas Aquinas challenged the traditional view and invoked god to interpret curiosity, he referred to
it as a means of knowing god. Post renaissance, curiosity started looking respectable again, in 16th
century Francis Bacon gave respectability to the curiosity as a way of revealing god’s glory. Thus the
Trial of Theoretical Curiosity concluded by saying that defendant acquitted, thereby unleashing human
curiosity’s ”scrutinizing potential” [23].

Hume’s empirical works makes us to believe that pleasure of curiosity comes from effort of thought,
it has primacy over discovery of truth and it’s results. Further, as per Hume epistemologically, beliefs
are important as ”knowledge and true belief” per se are important because they satisfy curiosity [40].

Curiosity manifests itself as a craving for spectacle for Heidegger, he characterizes curiosity in Be-
ing and Time as ”the desire to have seen”. For, Michel Foucault, curiosity is the ability to conceive
alternatives. For Gadamer claims that role of curiosity is in hermeneutic understanding[98].

6.2 The psychology of curiosity

In the contemporary industrial and knowledge society curiosity is considered a virtue and sociologists
theorize that curiosity impacts us both at individual level and at societal level. It is considered love for
knowledge without any utilitarian motive associated with individual mental growth there by improving
the success rate in the modern society. Recent research [57] brings out how curiosity enhances individ-
ual learning experiences. In both immediate and one-day delayed memory tests, participants showed
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improved memory for information that they were curious about, the brain activity monitored with the
help of fmRI scan shows activity in midbrain and nucleus accumbens establishing a clear relationship
between reward motivation, curiosity and learning experience.

At the social level, curious people are known to be at ease to connect with other people there by
forge strong interpersonal relationships, they make social situations interesting, lively and energetic.
The social behaviour of the curious people as perceived by themselves, their peers and their parents was
studied by researchers [78] . It was found that ”variables like novelty seeking, uncertainty orientation,
need for structure, need for closure, need for cognition, openness to experience which conceptually
overlap with curiosity are relevant to healthy social outcomes”.

Psychologists argue that lack of focused definition of curiosity should not be a constraint in explor-
ing its biological functions, mechanisms and neural underpinnings. In their 2015 paper Celeste Kidd
and Benjamin Y. Hayden summarized the current confluence of neuroscience, cognitive theories, and
psychological underpinnings by advocating a different approach called Tinbergen’s four questions. The
paper cites multiple studies which essentially uses the methods of neural studies, fMRI scans, face
expression recording and auditory stimuli inputs. These questions are designed to provide four com-
plementary scientific perspectives on any particular type of behaviour [80]. These questions, in turn,
offer four vantage points from which one can describe a behaviour or a broad class of behaviours even
if its boundaries are not yet fully delineated. In the domain of function, it seems clear that curiosity
serves to motivate the acquisition of knowledge and learning. In the domain of evolution, it seems that
curiosity can tentatively be said to improve performance, yielding fitness benefits to organisms with it.
In the domain of mechanisms, it seems that the drive for information augments internal representations
of value, therefore biasing decision-makers toward informative options and actions. It also seems that
curiosity activates learning systems in the brain. In the domain of development, we can infer that cu-
riosity is critical for learning and that it reflects both external features and internal representations of
own knowledge.

Research during 90s concluded that curiosity produces an unpleasant sensation that is reduced by
exploratory behaviours [18] [95]. It is believed that rather than serving a purposive end, the primary
objective of satisfying one’s curiosity is to induce pleasure and is considered a knowledge emotion.
However, emotion itself posed many a challenge to researchers from its definition, manifestation to its
computing. After nearly a century of research there seems to a broad consensus towards clear differ-
entiation between different affective processes, states and traits. The component process model defines
emotion as an episode of interrelated, synchronized changes in the states of all or most of the five
organismic subsystems in response to the evaluation of an external or internal stimulus event as rel-
evant to major concerns of the organism [129]. The components of five sub systems are expression,
bodily symptoms and arousal, subjective experience (feeling), action tendencies and cognitive, infor-
mation processing triggers. Curiosity researchers observed, experimented and documented these facets
of curiosity. Berlyne is considered pioneer in this field, defined two levels of exploratory expressions
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and behaviours, one associated with the perceptual level of curiosity, and the other associated with the
epistemic level of curiosity.

One associated with the perceptual level of curiosity leading to three categories of response viz.
Orienting responses (changes in posture, orientations of sensory organs, or states of sensory organs).
Locomotion (as approaching or withdrawing from the stimuli) and investigatory response (exploratory
behaviour causes changes in external objects, through manoeuvring. The second one is associated
with the epistemic level of curiosity and three categories of exploratory behaviours are defined viz.
Observation, Thinking and Consultation

6.3 Cognitive modelling of curiosity

The psychological basis of curiosity laid strong foundations for the cognitive models. Wundt [165]
introduced the theory of optimal level of stimulation, he proposed that as intensity of stimulus increases,
positive arousal increases to up to a point. For higher levels of stimulus intensity, the experience will
turn overwhelming and the positive experience decreases. He Plotted the relationship between stimu-
lus intensity and the hedonic tone (pleasantness on y axis) an inverted U curve. [19] Berlyne in 1970s
proposed that Wundt’s curve really represents two separate brain functions one encourages the curious
behaviour through a reward mechanism and the other one cautions by creating an unpleasant sensation.
According to this model the positive reward mechanism goes up to a certain extent, in this zone we
will be more curious as the stimulus intensity goes up. However, at the peak point there won’t be any
more increase in pleasantness even if the stimulus intensity goes up. Berlyne theorizes that the aversive
mechanism kicks in at this point. Berlyne’s interpretation of Wundt’s curve as the cognitive sum of
the positive and negative contributions of the two systems. Berlyne went on to define the concept of
collative variables. According to Berlyne traditional psychological research concentrated on problems
of response selection, which studies what response humans will make to one standard stimulus at a time.
However, curiosity deals with a different problem from response selection, which is referred to as stim-
ulus selection. Saccadic (rapid) eye movements are primary means by which humans and non-human
primates sample visual information. Successive experiments have proved that ”oculomotor system is
an excellent model system for understanding information-sampling mechanisms” [56]. Hence many
curiosity measurements are done by studying the sampling mechanism of the stimuli. Stimulus selec-
tion discusses when several conspicuous stimuli are introduced at once, to which stimulus humans will
respond. Berlyne has conducted extensive experimental studies to understand the process of stimulus
selection and discovered distinctive factors called collative variables that govern the arousal of curios-
ity and exploration. These factors are novelty, complexity, uncertainty and conflict. Novelty refers to
the phenomenon which does not relate to previous experiences and expectations. Complexity refers to
many loosely integrated components which do not follow regular patterns. Conflict results when new
information is incompatible with the currently held beliefs or biases. Uncertainty refers to situations in
which number of alternative possibilities exist.
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In his influential paper on review of curiosity theories George Loewenstein [95], he divides them
in to three categories (1994). The incongruity theory proposed that curiosity is evoked by incongruity
between a newly occurring stimulus and existing world view. When expectation is violated curiosity
is triggered. This theory explains the intermediate arousal potential mentioned above, at intermediate
levels of cognitive incongruity curiosity peaks. When the violations are enormous we tend to ignore
the stimulus resulting in lower curiosity or arousal of fear. The competence theory treats curiosity
as an intrinsic motivation to master one’s environments what is called competence or effectance’, this
involves one’s self-concept. Thirdly Drive theory assumes existence of a curious drive, either primary
(homeostatic generated in a similar way as hunger) or secondary (externally generated by stimuli) it is an
aversive feeling reduced by exploratory behaviour and the primary objective of satisfying one’s curiosity
is to induce pleasure. This explains why we use apparently disproportionate resources like time, effort
attention to seek information, knowledge and voluntarily offer ourselves to new experiences.

Loewenstein recognizes that none of the above offer comprehensive account of curiosity and suggests
a better approach is to recognize ”curiosity as wide range of information seeking phenomenon that seeks
to reflect human need to make sense of the world”. Further he went to propose the information gap
theory for specific epistemic curiosity by using insights from Gestalt psychology, behavioural decision
theory and building on the drive theory. He describes Curiosity as the ”cognitively induced depravation
that arises from perception of a gap in knowledge or understanding”.

As per incongruity model curiosity will arouse in the absence of information but information gap
model knowledge of ignorance is important pre-requisite for the curiosity to get piqued. It is important
that the reader is brought on to the knowledge zone and then expose to the gaps by letting them know
what they do not know. This is a popular way adopted by story tellers, fiction writers, advertisers, film
directors etc. Further it was proposed that curiosity will be higher when the promised information closes
information gap comprehensively, this is explained by drawing parallel between answering a question
to a clue which solves the puzzle.

Finally, Loewenstein attempts to explain why Curiosity is transient (quoting from Edmund Burke),
impulsive and gives rise to feeling of disappointment when satisfied? He goes on to explain that tran-
sience is the result of our ability to give attention (as discussed earlier attention seems to be the most
precious commodity in the digital world!) which is a limited cognitive resource. Similarly, impulsive
nature of curiosity is explained from the depravation feelings overtaking individual choices rather than
waiting for the best option. The disappointment on satisfying curiosity is due to the fact that one ends
up in a neutral hedonic state similar to other drives like hunger. However, satiation of hunger takes
more time in assimilating the food whereas information processing is extremely fleeting. Though the
information gap model could explain the inverted U function, the aversive nature described for curiosity
did not agree with subsequent neuroscientific experiments. There is a growing knowledge of curiosity
based on further studies which are captured in the computation chapter.
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Chapter 7

Curiosity and News headlines

7.1 Changing news headline formats

News reporting is increasingly becoming an exercise in attention catching headlines, and raising
expectations which trigger sharing on social media. We try to examine the role of human curiosity
as a major contributing factor in online content navigating mechanisms such as clickbaits, listicles,
and sharing behaviour on social media. We hope that this study will help address how conventional
journalism can stay viable despite the transformations brought by rapidly changing media forms.

As news reporting shifts to the ”Web”, the navigation on the internet resembles the exploration of
primitive humans beyond their immediate needs. The clickbaity headlines are becoming popular with
editors and readers putting pressure on news reports to ’dumb-down’. We looked at how evolutionary
anthropology, psychology, neuroscience and sociology provide insights into the working of clickbaits:
’how exactly do they attract viewers and why?’ We used our learnings on clickbaits to see how jour-
nalism which stays true to its mandate of informing citizens and providing news can attract views and
readership and thus remain viable.

With the advent of the news shifting to the internet, electronic tablets and portable gadgets includ-
ing mobile phones started becoming first stop for news giving it a remarkable immediacy. Legacy
medias print formats, styles; broadcasting medias prime slots started losing relevance and it is in this
context of radically changed media characterized by myriad ’information availability and presentation
possibilities’, we looked at the viability of the conventional news journalism, the reporting style and its
morphology.

The digital media recognized the need to optimize the content to mobile phones and started building
in features like alerts, daily updates, breaking news. The legacy print broadcasting medias success in
the past is determined by distribution, whereas the digital news is valued based on reader interest and
traffic is the key litmus test. The digital journalism with its amazing capability to aggregate and hyper-
link information, multi-modal presentation and speed of access spread will challenge the conventional
rules of news reporting business. One of the most well-known methods is the clickbait, it is a global
phenomenon, largely used in trivia domains like entertainment, fashion, health nutrition etc. now is
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also making an entry in serious journalism. While good headlines are considered important during even
print era, in the digital world headlines ability to attract click has direct revenue implications. The rise
of online journalism gave rise to newer ways of distributing the content and article. During the print era
the headline writing was accomplished by journalists with intuitive skills, creativity and certain syntac-
tical rules emerged over a period of time. S Saxenas ”Headline writing” [128] insights as a journalist
highlights the role of headline and grammatical rules like active verbs potential to enhance the headline
effectiveness. There has not been much scientific research on this topic; Earlier times the journalistic
research attempted to study the value of the entire newspaper from the audience response [155]

Much before the prevalence of digital media, the importance of headlines was researched by Daniel
Dor [43] based on Sperber and Wilsons (1986) relevance theory. Headlines are designed to bring about
the relevance of the stories in an optimal way. The research portrays successful headline writer to be all
knowledgeable about readers, their beliefs, expectations and attitudes as readers are believed to spend
their time scanning the headlines rather than reading. Studies done based on questionnaires on stylistic
and linguistic features (E ifantidou-2008, J S Shie- 2011) based journalists intuitive and hand crafted
principles of headlines started coming under scrutiny as the reader behaviour is evidenced by clicks,
shares, comments, likes etc. there by a head line gets evaluated for its own standing rather than part of
a full newspaper. Nowadays as editors started measuring the clicks to determine the effectiveness of the
article, alas there are instances reported that contributors are paid per click! [135]. Ben Frampton [14]
writing for BBC news about the changing face of online journalism cites Columbia journalism review
report about the online news magazine Slant pays article contributors 100permonth; plus5 for every
500 clicks on their stories. UKs Trinity Mirror announced some time ago click targets for the journalists

Our research focusses on how clickbait is being used and how it can be used in serious news jour-
nalism. Most of the players notably the new digital only platforms recognize that news is unlikely to
be read on the portal in its layout position and menu, but is likely to be read in a context, setting and
time driven by the ever evolving reader habits of digital navigation. It is in this context we examined the
role of human curiosity as a major contributing factor in online content navigating mechanisms such as
clickbaits, listicles, and sharing behaviour on social media.

I would like to lead the journey of news headlines in digital media towards the curiosity cross roads
based on the research findings embedded in the standard economic theory of information [147]and fur-
ther insights provided by the comprehensive information seeking model proposed by George Loewen-
stein and Russel Golman [54]. Six years before this, by Collin Camerer of Caltech came out with
findings on epistemic curiosity and opines that the production of engaging news is in effect an attempt
at creating curiosity in the reader.( This was stated in the previous chapter, however in order to provide
completeness it was restated here). Thus epistemic curiosity with its twin goals of understanding the
limits of available choices and maximizing knowledge and competence becomes the prime motive for
seeking news headlines.

Tom Stafford [146] professor in psychology and cognitive science in a BBC published article titled
”Why We are so Curious” observes that evolution made is ultimate learning machines need to be oiled
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by curiosity. He argued that we seek news and keep tracking things about people, places we don’t
personally know. He attributes this quality to neotany, meaning retaining juvenile traits in adulthood.
This explains why human adults continue to learn and gets piqued by curiosity.

7.2 Curiosity models for the headlines and body narratives

Based on the insights gathered from the domain of curiosity for information seeking, human urge to
update themselves about the happenings around the world, we have come up with following modelling.
In the later chapters we have proposed computation of the curiosity based on the first three models
mentioned below, the fourth fifth model proposed are not explored computationally yet.

7.2.1 Diversive curiosity and news headlines in the digital environment

Among the psychological models proposed to understand curiosity, earliest and one of the most in-
fluential ones is by Daniel Berlyne [18]. He defined two levels of exploratory behaviours, one associated
with the perceptual level of curiosity, and the other associated with the epistemic level of curiosity. At
each level, the exploratory behaviours can take many forms. The perceptual curiosity is engendered by
extreme outliers, by novel, ambiguous and puzzling stimuli. Berlyne divided exploratory behaviours
into three categories according to the nature of responses (changes in posture, orienting of sensory or-
gans, locomotion and investigatory response). It diminishes with continued exposure to stimuli. At the
epistemic level of curiosity also which is the appetite for knowledge, Berlyne defined three categories
of exploratory behaviours i.e. observation, creative thinking and consultation. He proposed that through
exploratory behaviours, cognitive growth is achieved by creative thinking and emotional states are reg-
ulated towards a feeling of ”pleasure”. He proposed four dimensions of curiosity in his early work
characterized by 2 X 2 matrix of epistemic curiosity and perceptual curiosity on one axis and specific
curiosity (desire for a particular piece of knowledge), Diversive curiosity on the other. The diversive
curiosity refers to seeking of novel stimuli to avoid boredom and the restless desire to explore.

Thus we can summarize and deduce the theory for navigation in the digital environment and the
specific stimuli we encounter. Perpetual curiositys desire for novel objects and epistemic curiositys trig-
ger for information and knowledge are not mutually exclusive, at the same time diversive and specific
curiosities represent stimulation to escape boredom and interest in a particular issue can both me conver-
gent. Thus perceptual-diversive curiosity is akin to seeking new sounds, sights, smells while wandering
in a park, A Perceptual-Specific type of curiosity might make long one to seek specific experience like
smoking, skiing, diving, adventure sports etc.

Epistemic- Diversive curiosity is the desire for exploratory knowledge this closely describes our
behaviour on the net and social media. Curiosity gets stimulated by streams of texts, alerts, tweets, re-
minders which stimulates hunger for novelty. Berlyne came out with a class of distinct factors which he
called collative variables which arouse curiosity and exploration. These factors are novelty, complexity,
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Figure 7.1 Berlyne’s conception of curiosity[69]

uncertainty and conflict. Novelty refers to the phenomenon which does not relate to previous experi-
ences and expectations. Complexity refers to many loosely integrated components which do not follow
regular patterns. Conflict results when new information is incompatible with the currently held beliefs
or biases. Uncertainty refers to situations in which number of alternative possibilities exist. The Topic
of the headlines should be seen as novel surprising (key collative variables). The reader while browsing
internet or going through the social feed picks up a particular news headline for its novelty. The saccadic
sampling and oculomotor system is an excellent model system for understanding information-sampling
mechanisms and is considered the most efficient way by which humans sample the visual stimuli. Hence
topical or other type of novelty of the click bait facilitates the reader attention in the first place.

The internet surfers seek both new sensations of sights sounds at the same time long for variety
of information. When on the internet, human diversive curiosity is stimulated by the barrage of texts,
tweets, alerts, breaking news, sense tingling appeals, celebrity gossip, new smart phone features, that
stimulates hunger for novelty, some of them could stimulate perceptual curiosity as well. The headline
confirming to satisfying the readers rest less desire for newness, novelty surprise catches attention.

7.2.2 Head line as the object of pleasure

Humans are said to be hardwired for curiosity, sometimes called ”informavores” it is reasoned that
from an evolutionary perspective animals seek out information as it can hold key to the survival and re-
production of the species. They hypothesized that it could be due to the fact that evolutionary pressures
made information intrinsically rewarding and therefore evolution must have built up reward system driv-
ing the behaviour [60]. The theory of Wundt [165] intermediate arousal potential tell us that curious
stimulus arouse us up to point (cognitive modelling of the previous chapter). Research by Neurosci-
entists [57] concluded that dopamine neurons (responded to information the same way they respond to
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Figure 7.2 Our improvisation of Berlyne’s Matrix: Information Seeking behaviour on the internet

hunger. The reader of digital news is like a traveller on a digital highway, a headline is a ’curiosity pit
stop’ affirming reader bias [142] seeking ’ pleasure of information’. In this situation ’headline’ by itself
becomes the object of pleasure. The mere ’raising’ of user anticipation leads to surge in dopamine levels
[126] [51] when the anticipation is 50 % the dopamine levels hit the peak. This would mean even if
the headline delivers reader expectation 50 % of the times or to 50 % of the level the reader will keep
clicking on the headlines

The above explains why headlines themselves become salient and the body of the article rarely makes
an impression and many a time may not get read. The Headline based business models like ”inShorts”
clearly bring out why readers click headlines which are catchy and offer information which may not
fully as per the expectation. However, reader prefers to click the same due to short attention span and
past experiences. There other insights we gather from psychology which explain why headline itself
turns more important. Curiosity unlike other biological urges like hunger leave a disappointing feeling
in the reader due shorter time to taken to ingest the information. The readers relative preference to read
only headline and not the narrative gets reinforced over a period of time and may become habit forming.
Another insight we have from neural studies [158] is that brain activity during exploratory behaviour
driven by ones free will results in improved memory and strengthened learning. Clicked headlines recall
is high and hence have more value reader attributes (than received, referred, delivered headlines) to it.
Further The aversive feeling caused by the curious stimulus is a depravation mechanism [95] which has
a higher motivational power than the pleasure of reading the narrative. Hence head line which stokes
optimal user anticipation itself will attract a click. Thus headline emerges to be having an autonomous
significance independent of the narrative it varies below, we discussed more about it in the next chapter
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7.2.3 Specific — Epistemic curiosity

George Loewensteins information gap theory [95] proposed after the second wave of research, is
the most influential one among the psychology approaches. The paper ”psychology of curiosity” crit-
ically reviewed and reinterpreted the research done till then on the four broad facets of definition and
dimensionality, cause, explanation for voluntary exposure to curiosity and situational determinants. It
is theorized that information fuels curiosity by creating awareness of ignorance. When we encounter
the external stimuli that appear incompatible with prior understanding or perceived knowledge an infor-
mation gap gets created, this is termed aversive and unpleasant state. Curiosity arousal and exploratory
behaviors are considered aversion reducing means. In Loewensteins words curiosity is a cognitive in-
duced depravation arising out of perception gap in knowledge and understanding. He integrated insights
from Gestalt psychology, behavioral decision theory and social psychology, further offered situational
variables that stimulate curiosity which are ability to resolve the uncertainty and ones own knowledge of
particular domain. He treats curiosity as reference point phenomenon which gets aroused when ones in-
formational reference point in a particular domain gets elevated above ones current level of knowledge.
Thus this approach suggests the possible considerations for curiosity inducing headlines, the situational
determinants proposed give us insights about how and why headlines work

� Strength of curiosity is linked to ability to resolve uncertainty

� Curiosity should be positively linked to ones own knowledge of domain

– The knowledgeable reader focusses on what one does not have rather than what one has

– Closer to the reference point the motivational force and acceleration is high

People expose themselves to the curious situations when situational factors lead to spotting informa-
tion gap, and ’gap’ or the overall information is more salient

1. Posing of question leading to recognition of missing information

2. Desire to know if the prediction came out true (competence model)

3. Violation of expectations lead to effortful engagement rather than heuristic, even if the outcomes
are not very important

Further Loewenstein and Golman [54] proposed an integrated theoretical framework that captures the
diverse motives of information seeking. The paper brings out curiosity as in internal motivation seeking
knowledge for its own sake even in the absence of material benefits. This paper suggests a models for
the computation of the information gap by bring out deeper insights from psychology, decision theory
and economics, the treatment is enriched with new understanding that Knowledge has valence, people
exhibit strong desire to fill information gaps and information impacts utility by changing beliefs and by
affecting attention

The information gap is elaborated by proposing that an individuals degree of curiosity will depend
on three factors.
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1. Importance to self

2. Salience of information gap

3. Epiphany the potential to fill in multiple information gaps

These two findings by Loewenstein brings us to the design of ”fact reporting headlines” and the
importance of listicle style news reporting. Once a headline is spotted for its novelty specific epistemic
curiosity drives the perusal interest of the reader. A well-framed headline of popular domain about
which public in general are knowledgeable and that makes people aware of unknown aspects of the
topic creates an information gap in the minds of the reader, further if the head line becomes important
and salient due to other factors and with a listicle instantly brings the reader on to curiosity zone and
offers to fill in many gaps through the list. The reader is motivated to click.

7.2.4 Tactile curiosity

Here we propose a theory for readers curiosity to click the news headline. The RSA social brain
centre UK [123] while linking inquisitiveness to innovation proposed a new theory of curiosity which
they called ”Tactile Curiosity”. The theory takes its roots from cognitive science and phenomenological
traditions of philosophy. We find that this theory can be posited for the headline clicking and sharing
behaviour of the reader when the curiosity is piqued. The cognitive science research indicates that
[87] mind is embodied, thought is mostly unconscious and abstract concepts are metaphorical. This
would mean that mind is not just the head, the cognition for a driver lies in the hands, for a software
coder may lie in the fingers on the computer key board. The authors drew from the phenomenological
traditions of philosophy to quote Gibsons world view of visual perception [53] where in objects are
viewed by the human mind as ”affordances”. We dont merely perceive worldly objects of their shape,
colour, texture. etc. but the human mind grasps the object with an intent to use or act on it (door
handle, chair etc. attract our attention more by creating urge in us to use them). Martin Heidegger
[64]considered one of the most original thinkers of 20th Century knowns for his contributions in the
fields of phenomenology and existentialism opines that nearest kind of association for us in a physical
world is not mere perceptual cognition, but rather a handling, using, acting upon, perceptual touch gives
us a different type of knowledge, humans long for the same. We therefore posit this theory for human
curiosity to act to improve the understanding, this brings us to the news headlines which are perceived
as affordances by the readers are provoked to click, write their comments and share.

7.2.5 Empathic Curiosity

A relatively less researched stream is empathic curiosity which is interest about thoughts and feelings
of others (different from gossip and prurience). One practices this when one puts oneself in others shoes
(mind). Ian Leslie [91] leading British journalist in his popular book ’Curiosity’ categorizes that the
major index of empathic curiosity is literature, drama and poetry. The literary techniques employed in
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narratives let the readers experience the feelings of the character portrayed. This holds great relevance
to writing of news narratives. The narrative which readers identify themselves with and those with
which readers long to fill in the information gap of their friends get shared across the social media. We
also found related theories which improve our understanding about how empathy is the causal emotion
triggering outrageous feeling among the public when shared moral norms are violated. This is dealt in
greater detail in chapter Outrage.

In this chapter we have brought out the theoretical models about the news headline spotting and
clicking behaviour of the internet surfers. In the next chapter we will compute the diversive and epis-
temic curiosities by adopting novel computational approach. Two other models mentioned above viz.
tactile and empathic curiosity are not measured as part of this work, but hold great promise for further
research work.
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Chapter 8

Computing Curiosity — Click baits

The impact of continually evolving digital technologies and the proliferation of communications and
content has now been widely acknowledged to be central to understanding our world. What is less
acknowledged is that this is based on the successful arousing of curiosity both at the collective and in-
dividual levels. Advertisers, communication professionals and news editors are in constant competition
to capture attention of the digital population perennially shifty and distracted. We tried to understand
how curiosity works in the digital world by attempting to quantify human curiosity, basing itself on
various theories drawn from humanities and social sciences described in the previous chapters. Curious
communication pushes people to spot, read and click the message from their social feed or any other
form of online presentation.

This chapter brings out the computation work done to model the news headlines. We have, based on
various theories of curiosity and models derived for news headlines described in the previous chapters,
developed a methodology to prove that curiosity is causing the reader to click the headlines. The compu-
tational tools developed are validated on clickbaits (headlines typically of trivial topics, said to promise
more and deliver less, however popular as evidenced by their click rates). The beginning of clickbaits in
main line journalism has its origins during early 2001 with MIT’s media lab student Peretti discovering
a pervasive means of harvesting attention over emails. He has later authored notes on contagious media
describing the features of the content which becomes shareable on the web. The rise of clickbait was
pioneered by Huffington post with sensational headlines articles and later serious journalism made its
way in to this publication with David Wood a war correspondent of Huffington post winning Pulitzer
prize [164]. Thereafter the same tools are used compute the degree of curiosity in political headlines of
the leading Indian newspapers and digital only publications in the next chapter.

8.1 Computational Approach

Our approach focuses on measuring the strength of the stimulus to generate reader curiosity, by using
unsupervised and supervised machine learning algorithms, informed by philosophical, psychological,
neural and cognitive studies and modelling theories developed in the previous chapters. Manually an-
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notated news headlines and clickbaits which are known to have drawn huge reader response, have been
selected for the study. A binary classifier was developed based on human curiosity (unlike the work
done so far using words and other linguistic features), the classifier showed an accuracy of 97%.

8.2 Measuring Emotions

Emotions enrich our daily lives and providing meaning to our existence. Researchers found [30]
emotions evoked by products / services enhance the pleasure of buying, owning, consuming them and
in many cases pre-consuming stage emotional evoking becoming a differentiating factor in the market
place in clinching the sale. The fields of psychology and sociology had a long history of devising the
emotional measurements, lately consumer companies, market researchers and communication profes-
sionals started searching for newer ways to accomplish this. The challenge of measurement of emotion
starts with the notorious problem of defining it. After nearly a century of research there seems to a broad
consensus towards clear differentiation between different affective processes, states and traits. Among
the different theories and methodologies which have been developed to understand and measure affec-
tive states, it seems that the component process model accounting for changes in all or most of the five
organic subsystems is best suited for our work.

The components of five sub systems are expression, bodily symptoms and arousal, subjective ex-
perience (feeling), action tendencies and cognitive, information processing triggers. The Organismic
subsystem involved are central nervous system, neuro endocrine system, autonomic nervous system and
somatic nervous system. Measurement of emotion involves all or any of them [62], differential emo-
tional scale [67] [73] developed from pen-and-paper rating scales to advanced equipment measuring
brain waves and saccadic eye movements, a mix of non-verbal tools which can give objective results
free from language bias and verbal scores which may give rise to cultural biases. Researchers [41] also
developed self-report instruments in the form of expressive cartoon animations to obtain more objective
response free from language, cultural biases and expression limitations.

8.3 Curiosity measurement — Past Work

Human curiosity poses similar definitional challenges as seen in the previous chapters and has been
recognized as one which evokes responses in all the five sub systems, more so it is considered a knowl-
edge emotion. It is believed that rather than serving a purposive end, the primary objective of satisfying
one’s curiosity is to induce pleasure. The most tangible expression of curiosity is exploratory behaviour,
by which one tires to satisfy one’s curiosity. Due to lack of precise definition it is been a practice to
distinguish between different facets of curiosity rather than considering it as a monolithic construct.
The measurements developed so far are trait curiosity inventories and they explore the desire to gain
knowledge or sensory experience. Perceptual Curiosity Scale [120] was developed to measure the cu-
riosity caused by sensory stimulation (e.g., sights, sounds, odours) Epistemic Curiosity Inventory [94]
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was developed to keenness to acquire knowledge. The two types of curiosity did not show strong cor-
relation indicating two distinct mechanisms. There are other scales developed viz Melbourne Curiosity
Inventory [105] for general curiosity, another popular scale was put forth by Kashdan [76] assess cu-
riosity as a function of novelty and absorption. Curiosity as a feeling of depravation scale was proposed
by Litman Jimerson [93]. Social curiosity in adults was measured by Britta Renner 2007 [119] by
developing a questionnaire administered on 312 participants to assess social curiosity, that is, interest in
how other people think, feel, and behave; came out with the measures of General Social Curiosity and
Covert Social Curiosity. The above measures of trait curiosity did not offer us any insights about how
to administer a curious stimulus to attract attention.

8.4 State Curiosity

The focus should be on state curiosity to understand the situational determinants which arouse curios-
ity when the stimuli are experienced. Traditional psychological research focused on response selection
[129] and measurement whereas Curiosity according to Berlyne should deal with stimulus selection
[18] which refers to a particular trigger when several conspicuous stimuli are present. We found it
relevant(based on the models developed and explained in the previous chapters) to consider the news
headline as a curious stimulus when many other stimulli on the internet clamor for attention, therefore
the curiosity value of the headline was computed for two distinct facets viz. Diversive and epistemic as
the combination of both result in reader spotting, selecting and clicking the headline

Further we have selected trivial headlines called clickbaits which have attracted huge reader attention
”dully”, have been annotated so manually. While media pundits criticize clickbaits as trickery, contin-
ued popularity and growth in the industry warrants a deeper study of reader motivation to click such
headlines. The contemporary research is based on techniques like forward referencing (Blom Hansen)
[22], modelling words [81], length certain features like pronouns etc. , linguistic and image patterns
( Yimin Chen) [35], predicting news values ( Maria Pia Di Buono) [29], 215 linguistic features (Mar-
tin Potthast) [96], use of questions (Lai and Farbrot 2014; Tenenboim and Cohen 2015)[86] [150] and
numbers (Safran 2013) [124] have also been linked to clickbait headlines. Simplification, superlative
usages, negative and provoking content have been tested by many researchers. We did not come across
any researching in to the causes of clicking and we hope to take up this under-researched aspect by
drawing from the core concepts of human curiosity (based on the body of research from social sciences
and humanities) to bring out the reader motivation. The study results show high accuracy and qualita-
tive results are consistent with the published opinions of the media professionals. We could successfully
adapt machine learning algorithms to accomplish this, thus furthering scope for AI based interventions
in designing communication to attract attention and readability from the target audience.
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8.5 Curiosity mechanisms — Aversive and Pleasurable

Curiosity has been de�ned as the predisposition to recognize and search for new knowledge and

experiences [17] [143]. The psychological urge evoked by curiosity is accompanied by increased en-

gagement with the world including exploratory behaviour, meaning-making, and learning [39] [75]

[110] . Curiosity is aroused when we encounter stimuli containing novelty, uncertainty, complexity and

surprise [17]. Though Loewenstein proposed the information gap theory for speci�c epistemic curiosity

and its intensity as a function of level of uncertainty generated (follows an inverted U curve), Spielberger

and Starr introduced a model [143] of curiosity which can be considered as a positive feeling of interest

and wonder (rather than an aversive feeling). Subsequently Litman (2005) [92]incorporated both the

motives in to I D model calling them I-interest curiosity and D-deprivation curiosity. According to

Litman's conjecture curiosity is both reduction in aversive state and induction of an intrinsically moti-

vated enjoyable state. Based on the studies from cognitive and neuro imaging curiosity may actually

encompass a family of intertwined mechanisms powered by distinct circuits in the brain. The curiosity

(though it does not con�rm to the conventional desire to learn and seek knowledge) triggered by novelty,

surprise or puzzling stimuli viz. diversive perceptual curiosity seems to associated with unpleasant and

aversive condition. Here curious exploration is a means to reduce the aversive state of depravation. The

other mechanism which embodies our love for knowledge and the drive for its acquisition-epistemic

curiosity- is experienced as pleasurable state. Here curiosity provided an intensive motivation of its own

sake.

Consistent with this perceptual curiosity was found to activate the brain regions that are sensitive

to con�ict whereas epistemic curiosity activated regions which are linked to anticipation of reward

and dopamine neurons responded to information the same way they respond to hunger. The news

headline which contains the stimuli to provoke both perceptual and epistemic curiosity in the reader

itself becomes an object of pleasure. The mere 'raising' of user anticipation leads to surge in dopamine

levels [Sapolsky 2016], when the anticipation is 50% the dopamine levels hit the peak. This would mean

even if the headline delivers reader expectation 50% of the times or to 50% of the level the reader will

keep clicking on the headlines. The satisfaction of both types of curiosity is linked neural reward circuit,

its known to enhance memory and learning, especially when the information violates prior expectation

and when the exploration is volitional and active. Also past rewards can trigger a higher levels of

curiosity even without fresh stimuli of boosters or reminders.

8.6 Deriving the Computational Methodology

We attempted to measure the curious stimulus, a news headline for its strength to get noticed, clicked

and read when many other stimuli compete for reader attention. Based on the headlines models pro-

posed in the previous chapter drawing from the psychological roots, we have come up with the following

summarized understanding and implications for possible computational considerations. Unlike other bi-
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ological urges, curiosity needs a knowledge based mechanism, hence words, metaphorical comparisons,

other theories of knowledge become useful to compute curiosity. It is pertinent to start with Plato's So-

cratic dialogue Meno, that we cannot inquire in to something we don't know i.e. need not inquire in to

things we know! This would mean that ignorance can be felt in the known domain only.

1. In routine lives people exhibit exploratory behaviours even without any obvious or explicit mate-

rial gains attached to the tasks , they avoid challenges that are too easy and avoid things which are

intimidating or frustrating. News seeking online closely resembles curious exploration.

2. The epistemic diversive curiosity is engendered by extreme outliers, by novel, surprising stimuli.

The internet surfers seek both new sensations of sights sounds at the same time long for variety of

information. When on the internet, human diversive curiosity is stimulated by the barrage of texts,

tweets, alerts, breaking news, sense tingling appeals, celebrity gossip, new smart phone features,

that stimulates hunger for novelty. The headline con�rming to satisfying the reader's restless

desire for newness novelty catches attention. The computational approach thus to measure the

novelty of the headline is to compare the topical theme of the headline to what the reader sees

or used to see on the screen of the device while browsing. Similarly computing surprise would

involve measuring the violated expectations of the reader while comprehending the headline.

3. The theory of (Wundt-1870)[165] intermediate arousal potential tell us that curious stimulus

arouse us up to point (this was computationally validated towards the end of this chapter) and

the discussion cited above [126] [57] gives us clues about measuring the intensity of curiosity.

When anticipation is at 50%, meaning when the headline conveys uncertainty the chances of

Dopamine neurons hitting the peak are higher resulting in pleasurable sensation. The headline

when ingested by the reader gives higher satisfaction and pleasure than after reading the article as

it is theorized that satisfaction of curiosity is disappointing. Curiosity though is similar biological

urges like hunger leaves a disappointing experience because the information gets digested in one

go whereas the pleasure of food intake lasts longer. We have therefore attempted to measure the

sense of uncertainty using NLP approaches. Another signi�cant insight we gather from neural

studies is that [158] brain activity during exploratory behaviour driven by one's free will results

in improved memory and strengthened learning. Clicked headlines recall is high and hence have

more value reader attributes (than received, referred, delivered headlines) to it. The headline

spotting and trigger to click are motivated largely by facets of diversive curiosity, a depravation

mechanism. The aversive feeling caused by depravation has greater motivational power than the

pleasure of reading the unknown information. Hence headline itself will guarantee the click.

Thus headline should be considered autonomous of the narrative below and has signi�cant larger

implications for both media studies and psychology

4. Cognitive experiments (Gottlieb et al. -2016) [56] established a characteristic called knowledge-

based intrinsic motivation to enhance their ability to make reliable predictions and reduce predic-

tion errors. (also leads to competence based intrinsic motivation). Epistemic curiosity has two
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goals, one to understand the limits of available choices and to maximize knowledge and compe-

tence. It is de�ned as reference point phenomenon, the gap between what the reader knows and

intends to know. Gap can be enhanced by making the reader aware of ignorance. The headline

should activate a question in readers' mind, this can be achieved by picking up a topic in the

knowledge domain of the reader (higher the knowledge of the reader, higher is the strength of

the curiosity) and appealing to the competence and bias of the reader. The promise of �lling up

the gap thus opened becomes a triggering stimulus for pursuing the headline as insight is more

important than incremental information.

5. The information gap and uncertainty become important and salient when the reader discovers the

perceives self-importance and the headline conveys a sense of imminence. This gives us leads for

computation by measuring sense of self (these enhance the span of attention of the reader as cu-

riosity is transient) by using general enquirer dictionaries and measuring saliency by using modal,

temporal and purposive tagging NLP tools. The Intensity of information gap is positively corre-

lated to information's ability to resolve uncertainty. Italian novelist and semiotician Umberto Eco

reveals that humans like listicles from a cultural conditioning as it is the way to comprehend in-

�nity. Hence listicle is considered an effective way of communicating the promise of information

gap closure. We have used the curiosity component of the theoretical frame work that captures

motives for seeking information [54] to compute information gap. We have used the four con-

cepts of information gap viz. reference point elevation, importance of the headline to the reader,

its saliency and epiphany.

8.7 Building the clickbait classi�er

Based on the above derived computational methodology we have developed a classi�er for detecting

the clickbaits. While media pundits criticize clickbaits as trickery, continued popularity and growth in

the industry warranted a deeper study of reader motivation to click such headlines.

8.7.1 Dataset Overview

The dataset on which the curiosity based classi�cation metrics have been computed has been collated

by [33], we have taken appropriate lexicons to help in the classi�cation task. We have used the ABC

million news headlines [84] dataset, ordered by date having headlines between early-2003 to late- 2017.

Every event of signi�cance in the given date range has been captured in the dataset, and hence has been

used as the reference for the news topics that the general public is aware of in the context of reading

news.
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Mean Variance

C NC C NC
KL 2.72 2.37 0.01 0.16
H 0.76 0.57 0.00 0.01

Table 8.1Distance Metrics — KL Divergence & Hellinger Distance

8.7.2 Computing the novelty of the topic

The Topic of the headlines should be seen as novel (one of the key collative variables). The reader

while browsing internet or going through the social feed picks up a particular news headline for its

topical novelty. The saccadic sampling and oculomotor system is an excellent model system for under-

standing information-sampling mechanisms and is considered the most ef�cient way by which humans

sample the visual stimuli. Hence topical novelty of the click bait facilitates the reader attention in the

�rst place.

To compute novelty of the clickbaits vs non-clickbaits, we speci�ed a Topic Model (Latent Dirichlet

Allocation) on the ABC news headlines dataset between the duration of Sep 2014 to Sep 2015, as the

headlines from clickbait and non-clickbait dataset fall between this date range. The Topic Model was

trained to produce 200 topics, thus covering all the major stories between the given dates. We generated

a probability distribution over the 200 topics for each headline in clickbaits and non-clickbaits. We

calculated the information distance between the headline topics that the users were exposed to, and

the topics that are present in clickbaits and non-clickbaits. We found that clickbaits are signi�cantly

more novel than non-clickbaits using two metrics Hellinger distance(symmetric) and KL-divergence

(not symmetric) (Figure 8.1). These distance metrics have been used as the distinguishing features for

clickbaits vs non-clickbaits.

”KullbackLeibler divergence is a measure of how one probability distribution diverges from a second,

expected probability distribution.”(wikipedia)

DKL (PkQ) =
X

i

P(i ) log
P(i )
Q(i )

(8.1)

”Hellinger distance: In probability and statistics, the Hellinger distance is used to quantify the similarity

between two probability distributions.” (wikipedia)
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Figure 8.1Novelty metrics

8.7.3 Computing the surprise value of the usage

To compute surprise, we took bigrams of clickbaits and non-clickbaits, and measured the frequency

with which they occurred in the ABC news headlines corpus. Thus, each clickbait or non-clickbait can

be represented by the frequency of each bigram for the whole sentence, which we call surprise fre-

quency vector. We hypothesize that more frequent the occurrence of a bigram, lesser is the perceived

surprise value of the bigram when encountered by a reader. We �ne-tuned our hypothesis, by formu-

lating that the length of the number of continuous 0s (i.e bigrams that have no occurrences in the ABC

news headlines corpus) and the greatest non-zero values (bigrams in a clickbait or non-clickbait that

have the most occurrence in the ABC corpus) in the clickbaits and non-clickbaits surprise frequency

vectors, are the distinguishing features of the headlines belonging to the two categories. It is evident

that continuous 0s indicate a string of usages which are uncommon, most likely violate the reader ex-

pectations thus cause curiosity whereas, the greatest non-zero value indicates common usage which is

prevalent in non-clickbaits. Using these two contrasting features, we have captured the surprising nature

of clickbaits. The �gures (Fig 8.2) show a clear distinction between clickbaits and non-clickbaits, as

length of continuous 0s and value of the greatest non-zero number vary.

Non-clickbaits predominantly have smaller length of number of continuous zeros, whereas clickbaits

dominate as the length increases.(Fig 8.2 (a))

Clickbaits dominate the largest values in the smaller range non-zero values in the surprise vectors,

whereas non-clickbaits dominate as the value increases (Fig 8.2(b)).

8.7.4 Computing the information gap

8.7.4.1 Reference point elevation

The information gap opens up when a question gets activated in the mind of the reader. When

the headline enables this by using interrogative and question raising constructions and promises a new

information the reference point goes up. We used interrogative sense of the sentence and question
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Figure 8.2Histogram showing distinguishing features in surprise vectors

usages as the distinguishing features. We performed semantic role labelling using practnlp tools on the

headlines, to better understand which agents and actions are leading to reference point elevation, and

found distinguishing characteristics, for the labels ARG-TMP(temporal), ARG-MOD(modal), ARG-

PNC(purpose). For ARG-TMP and ARG-PNC we found that in clickbaits these arguments less precise

and longer, leading to reference point elevation. Whereas, there is higher presence of ARG-MOD in

clickbaits, and far fewer in non clickbaits.

We also employed the usage of text quote single uncertain and anticipation words collated as part

of the NRC Emotion Lexicon created by Saif Mohammad and Peter Turney at the National Research

Council Canada, as uncertainty and anticipation also result in reference point elevation.

The perception of information gap becomes more intense in the reader' s mind when it is perceived

to be important, salient and has explicit/implicit promise of closing the information gap

8.7.4.2 Importance of the headline

This depends on the attention reader gives to the information promised, which is in turn depends on

the importance reader gives (circular relationship admittedly). To bring this out we have used the con-

cept of self as the key determinant for assigning attention weights, this is measured by computing the

�rst and second person pronouns and various measures of self-importance (I, me, myself, ego centrism,

personal insecurity, astrology, fortune telling, future self, you, health, nutrition, social relations, appear-

ance (theory of self). Other self' concepts used are from social psychology viz. re�exive consciousness,

interpersonal being and executive function. We identi�ed 14 General Inquirer dictionaries related to the

concept.

8.7.4.3 Saliency

The information gap caused by a headline becomes salient by the progression of contextual factors.

The reader would be more curious with the contextual proximity and this is computed by measuring

contextual words, dates, point of time, period of time, continuous and perfect tenses.
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Model Features Accuracy F1-Score MSE

SVM Novelty 0.9916 0.9915 0.033
SVM Surprise 0.9376 0.9678 0.2492
SVM All features 0.8986 0.8978 0.405

LogReg Novelty 0.9914 0.9913 0.034
LogReg Surprise 0.9369 0.9674 0.2523
LogReg All features 0.9717 0.9713 0.113

Table 8.2Classi�cation Performance

8.7.4.4 Epiphany

Readers when made aware of the information gap consider it worthy enough of attention when they

perceive comprehensive resolution of various possibilities raised in the question. Here we have adopted

a counter intuitive measurement approach by assuming that lower word-sense count will promise higher

degree of comprehension to the questions raised. Further this is measured by presence of 'listicles' (the

phenomenon of making a list out of a piece of writing) represented by usage of numbers in the headlines.

This is widely observed in clickbaits.

8.7.5 Results and Discussion

We have brought out the tool to measure the strength of the headline to generate reader curiosity,

using unsupervised and supervised learning techniques, by using the features described above. We

experimented with various methods, and feature sets, and could achieve high accuracy of 97.17% (Table

8.2) of classi�cation using all the handcrafted features by taking 1:4 ratios of training-testing data.

Consistent with various theories of curiosity, the reader (eye) samples the headline for its novelty

and surprise value, then piqued by the information gap and activated questions generated in reader's

mind by various stylistic features. These enhance the reader's need to know little more than the current

knowledge levels (thereby making the reader aware of ignorance and marginally elevating the reference

point) and various linguistic usages make the information gap self-important, salient with a promise to

close the gaps. The computational values brought out that novelty is semantic (topic away from routine,

which may have hedonistic overtones).

The presence of interest value, combined with the stimulus results in arousal of curiosity. To assess

whether the topics in click baits, are within the interest of the reader we speci�ed a topic model, and

generated the coherence scores for number of topics(N) to be speci�ed to the model. We picked the N

value having the highest coherence value.(Table 8.3)

Typical topics of the clickbaits identi�ed by the algorithm show high degree of novelty (we per-

formed qualitative coding on the clusters, the topics could be interpreted as the following: astrology,

zodiac signs, Fast Food, beauty appearance, socialization, celebrity, gossip, supernatural characters,
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Coherence N

-17.8481821611 62
-17.7726014487 63
-17.5700963699 64
-17.7370527362 65
-17.659071172 66
-17.5567553857 67
-17.480575445 68
-17.6596784385 69
-17.5682784624 70
-17.7595639561 71
-18.0399170013 72

Table 8.3Coherence values for N in [1,100] — only a snapshot shown

health life style, wellness, music, video, art) compared to news headlines for the chosen period (sports,

politics weather, countries, war, negotiation etc.) Clickbait topics are much closer to ideas of self iden-

tity, popular culture and thus are of interest to the readers.

Similarly, we found surprise is resulting in a headline from an unconventional or not so frequent

usage of word arrangements causing instant gap in the reader's expectation. Information gap is contained

more in stylistic features of the sentence clearly indicating that the same topic can be designed to cause

curiosity in the reader's mind.

Thus we could establish that clickbaits cause curiosity and therefore attract clicks. The computational

work brings out the following

1. The Reader's eye samples the content on the screen; topical novelty brings the �rst pause

2. Headlines cause curious arousal due to surprising usage of word arrays and groups

3. Headlines framing a sense of uncertainty result in higher anticipation in readers' mind. Such

headlines themselves become an

4. Object of satisfying cognitive experiences

5. Finally, headline's holding information gap, by activating questions in readers' mind with a

promise to �ll the gaps gets clicked.

Our study validates some of the core concepts of human curiosity to bring out the reader motivation.

The study results show high accuracy and qualitative results are consistent with the published opinions

of the media professionals. We could successfully adapt machine learning algorithms to accomplish

this, thus furthering scope for AI based interventions in designing communication to attract attention

from the target audience.
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8.7.6 Intermediate arousal potential — computational modeling and validation

Many of the cognitive models developed for curiosity have their roots in the theory of intermediate

arousal potential �rst proposed by Wilhelm Wundt [165] in late 19th century considered one of the

pioneers in the �eld of psychology.

Figure 8.3Wundt's Curve of Intermediate Arousal Potential

Wundt curve (derived from Walker, 1980, pp. 109) Wundt suggested that as the intensity of the

arousal increases positive arousal increases , thus curiosity peaks till the excessive arousal starts dimin-

ishing the reader interest due to the feeling of overwhelming. Berlyne later in 70s proposed that this is

due to two separate brain functions one causing positive arousal and exploratory behavior by a reward

mechanism, the other creates an aversive sensation. Berlyne theorized that the consequence of stimuli

exposure is simply the brain cognitively summing up the positive and negative components of the two

mechanisms.

We have attempted to validate the novelty and surprise values as arousal causing stimuli on the

social networking sites and reader behaviour is measured in terms of comments, shares and reactions.

The results showed an inverted U curve validating the theoretical models also computational approach

adopted to calculate the collative variables.

We have used 1.67 million News Headlines Facebook corpus that has been collated by Rony et

al [121]. The dataset consists of news headlines shared on Facebook, consisting of mainstream as

well as unreliable media sources, and the engagement metrics associated with news headline(shares,

comments, reactions). We computed the curiosity(novelty surprise) metrics(kl-divergence for novelty,

continuous 0s for surprise) for each news headline, taking a corpus of international news headlines as

reference, using the methodology for novelty and surprise detailed above. We found that there was an
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Figure 8.4Berlyne's model 1971

unequal distribution of headlines across the range of novelty values which does not let us observe how

a particular news headline is doing in terms of metrics, based on the stimuli values. Hence, we divided

the stimuli values into buckets and took the mean metric value(comment or share or reaction) for all the

headlines belonging to that bucket. The results are as under

The �gures below bring out the three curiosity behaviours (reactions, comments and shares) on the

y-axis as the intensity of the stimuli measured in terms of novelty value of the topic on the x-axis

increases resulting in inverted U curve. The �gures below bring out similar result for surprise as the

curious stimuli.
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Figure 8.5Novelty - Facebook comments(Intermediate Arousal Potential

Figure 8.6Novelty - Facebook reactions
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Figure 8.7Novelty - Facebook shares

Figure 8.8Surprise - Facebook comments
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Figure 8.9Suprise - Facebook Reactions

Figure 8.10Surprise - Facebook Shares
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Chapter 9

Digital Newspapers — India

The economic outlook for most media companies around the world overwhelmed by digital age

looks extremely tough. It is in this context this paper examines how serious news which is central

to democracy, citizenship, and everyday life, and which helps us understand the key social institution

can stay alive and earn readership. After all media plays a central role in informing the public about

happenings around the world about which readers are not familiar or possess direct knowledge. Media

impacts construction of public belief and attitudes and its relationship to social change.

9.1 Indian news reporting State of affairs

I start with P. Sainath [79] to re�ect the current state of Indian journalism and news reporting. Ex-

pressing concern over the state of affairs he re�ects on the basics, rues that while ”good journalism is

a society in conversation and an argument with itself” Indian media does not provide coverage about

75 % of the population living in rural areas and women workforce. According to centre for media

studies Delhi 5-year average of agricultural reporting is no more than 0.61% (village level stories mere

0.24%), newspaper, publications and channels cease to have the position of agricultural correspondent

anymore. The reporting is limited to budgetary numbers, allocations and �ag ship schemes. The news is

dominated by Bollywood, Dalal street, IT industry and the coverage, views are distorted by the cultural

and political af�nity of the professionals in the media sector. The consumption economy and attention

statistics centered around urban India which grabs the attention of the advertisers, so is the coverage. N.

Ram [127] of The-Hindu while delivering James Cameron memorial lecture at city university London

(2012) re�ected on the state of affairs more aptly and cautions that the vibrancy in print need not be

confused with quality of journalism and the social reach of Indian media is still very poor. His speech

Sharing the best and the worst: Indian news media in global context he rues about the crass commercial-

ism which is eroding the foundations of the journalistic ethics. Advertorials, infotainment and feel-good

and aspirational stories dominate the coverage and journalism is facing pressure from advertisers, cor-

porates, big businesses and he calls it a virtual censorship. He praises the pluralism of Indian media and

recognizes that there are enough anti-dotes against politicization, that there is signi�cant space for free
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expression, dissent and contrary political opinions. As Sainath points out ”journalism needs to be an

archive of the living past, a journal of the contemporary and text book of future” and it is at this juncture

of print journalisms reliance on urban growth, aspiring population, advertisements, dependence on big

businesses, we take a look at the digital transformation of the Indian news media.

9.2 The digital dawn

As per IAMAI(Internet and Mobile Association of India) [7]report total number of mobile Internet

users are estimated to have increased by 17% from December 2016 to reach 456 million users by De-

cember 2017. Going forward, it is estimated that India may have reached 478 million internet users by

June 2018. Urban India witnessed an estimated 19% year on year rise, while Rural India witnessed an

estimated growth of 15% during the same period. With 59% penetration, Urban India is expected to

show a slowdown, while Rural India with only 1% mobile internet penetration is clearly the next area of

growth. In Urban India, women mobile internet use stands at 40%( 60% men) whereas in Rural India,

men account for more than 66%. The demographics clearly bring out that mobile internet is used more

by youngsters (46% in urban users and 57% of rural users are under 25 years of age), more than 45

years of age urban users twice that of rural areas, whereas in the age group of 25 to 44 the distribution is

uniform. Urban surfers engage in emails, social networking and shopping, rural users engage net mainly

for video and audio content. With the enhanced internet usage digital advertising has grown very rapidly

in India in recent years, fuelled by the faster growth of mobile internet use.

The digital age dawned on the Indian news reporting industry as well, however it is not clear whether

India will witness the type of disruption witnessed by the �rst world countries. Some of the de�ning

features of the digital journalism make the emerging news reporting an interesting play. The digital

media while de�nitely reshapes the message calls for the change in the orientation of the journalist as

well. The legacy print media, broadcasting media and the new digital media start-ups recognized the

need to optimize the content to mobile phones and started building in features like alerts, daily updates,

breaking news. The transformation is faster in English language however the Hindi and other leading

vernacular language dailies (notably Malayalam, Tamil, Telugu, Marathi and Kannada) also have their

news apps optimized for mobile phones) The legacy print broadcasting medias success in India is

determined by distribution, whereas the digital news is valued based on reader interest and traf�c is the

litmus test. This will challenge the conventional rules of news reporting business and new era is being

heralded. Most of the players notably the new digital only platforms recognize that news is unlikely to

be read on the portal but is likely to be read in a context, setting and time driven by the ever evolving

reader habits of digital navigation. It is in this context we examined the role of human curiosity as a

major contributing factor in online content consumption behavior and sharing behavior on social media.

Recent media research ( Digital journalism report -2017) [4] brought out that more consumers are

prepared to pay in the future if content is valuable, convenient and relevant. The challenges of readership

can be studied from the theories of Human information seeking behaviour and Curiosity forms the
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central motive for clicking online news. This chapter examines the models of news headlines and

computational methodologies developed in the previous chapters. This holds immense promise for the

future of news reporting and how journalism which stays true to its mandate of informing citizens and

providing news can attract views and readership and thus remain viable.

9.3 India at Digital tipping point

Around the globe news organizations are facing intimidating realities. Digital news report 2017

highlights the continued concerns about funding journalism and uneasy relationship between news or-

ganizations and platforms. US experiences one of the worst attacks on media and fake news is fast

eroding the public trust. Last 2 years have witnessed higher referral traf�c from social sites to digital

portals of the newspapers, deeper penetration of mobile phones is leading to new content initiatives by

new age media companies and technology platforms. Distributed content is termed the most profound

change on the news publishing since the advent of world wide web by the global media watchers. Tech-

nology companies are also under scrutiny over the algorithmic accountability, app based news chat

bots seem to be gaining traction and publishers seem to be testing waters and evaluating investments in

data and technology to deliver personalized content and messaging (monetizing?) As per E Y media

entertainment [6] report for India (March 2018) internet users are expected to cross 500 million by end

2018, media is going to play important in role in economy also an inspiring role by informing and em-

powering the nation. The media growth in their opinion rests on three pillars Viz. engineers, designers

and story tellers, they term the current times as digital tipping point. The print media continue to grow

at 5.4% from a robust base whereas digital media is growing at 25% from a lower base but the pace

looks impressive with deeper broad band penetration and falling data tariffs. The notable fact is that

print media in English language seen a de-growth, overall growth is due to vernacular publications and

revisions in subscription rates. However, print may not fall steeply as there are 5 state elections in 2018

and a forth coming general election 2019.

The digital start-ups in India accompanied large boom in mobile internet usage with depth and

breadth guaranteeing viewership (readership?), falling data rates leading to impressive growth rates.

Publications like Quint, Scroll, Wire seem to have attracted signi�cant user base, in-shorts and daily

hunt experimenting with news aggregation models with head line driven attention. Recently The Print

was launched (noted journalist Shekhar Gupta funded by likes of Ratan Tata Nandan Nilekani) and there

are others like The news minute, Quartz, Newslaundry, all of them competing with digital versions of

established newspapers like, The Times of India, Hindustan Times, The Hindu and Indian Express. A

recent study [9] brings out how the three leading Indian newspapers (The Dainik Jagran in Hindustan

Times, and Malayala Manorama) are changing their newsroom organization and journalistic work to

expand their digital presence and adapt to a changing media environment. All of the digital versions

are altering business models, modifying editorial priorities, changing their daily work-�ows, optimizing

content or developing a mobile-�rst and social-�rst distribution strategy, being aided by tools like chart
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beat, Dataminr, search engine optimization and social media optimizations are playing big role for con-

tent �nalization. Audience analytics are part of everyday work; and format improvisation is also being

attempted (Hindustan Times was a launch partner for Facebook Instant Articles; Manorama Online has

produced both Virtual Reality and 360 videos, an Apple watch app, and is on Amazon Echo).

9.4 Funding Digital newspapers

Samir Patil founder and CEO of Scroll says that �nding digital audience is no more a challenge, key

is ”to connect brands and advertisers to audiences”. Funding digital journalism is a challenging task

around the world, more so in India where legacy print media still holds on to large base and growing

at decent pace. The digital start-ups may get squeezed between legacy media with digital focus and

international players (Buzz feed, Huf�ngton post and quartz have Indian operations and editions). There

are Indian niche outlets like Scoop-whoop (social entertainment, Miss Malini (reaching out to young

women) and SWEN (non-English speaking internet audiene) trying to rake in revenue from companies

interested in targeted audiences. Indian advertorial space permits only two types of models as per Nikhil

Pahwa [109]( Medianama March 2016) , niche audience with de�ned purchasing power which could

of interest to relevant businesses or a scale based business model. Majority of the digital revenue is

cornered by biggies like Facebook and Google, balance going to legacy houses with digital extensions,

new digital only out�ts need to keep improvising their content and distribution strategies to stay alive.

According to Anil Uniyal [153], CEO of Bloomberg, also associated with Quint, now even digital

newspapers are worried ( Business world - May 2017). The de�ning trends now are 360 degree videos

and rise of AR / VR journalism, chat apps, news bots, fake news and publisher / platform dynamics.

Against the above backdrop, we embarked upon analyzing the headlines of digital newspapers in India.

We have selected print headlines of the leading newspaper in India The Times of India and compared

the same with digital only publications like Scroll, First post and Wire. We have analyzed the political

headlines with the help of curiosity based tools to estimate the headlines attractiveness to earn reader

clicks.

9.5 Dataset

We have scraped the political headlines from Times of India- print, Scroll, First post and Wire for

the period 2014-17. We collected a total of 12,000 digital headlines, and 10,000 TOI headlines.

9.6 Methodology

We have analyzed the headlines with the tools developed for clickbaits viz. degree of topical novelty,

surprising-ness of the word usage, computation of the anticipation, information gap created by the
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reference point elevation. Each of the above data sets are compared with standard international news

headlines from various publications, manually annotated for their non-clickbaity nature and news value.

9.7 Results and Discussion

Novelty: As we have theorized earlier, novelty is mainly in the topic of the headline as perceived

by the reader when the news appears as part of the social feed or headline is delivered as an alert or a

breaking news.

Figure 9.1KL Divergence of Novelty values for Political News Headlines

Surprise: The graphs indicate that the number of continuous zeros are higher in major percentage of

headlines of scroll, wire and �rst post indicating that they are experimenting with not so common word

arrangements there by violating reader expectations and trying to create a feeling of surprise. Similarly,

the highest non-zero number in the surprise vector indicates lack of surprise, this graph brings out that

all digital news channel headlines score higher for surprise given low non-zero score. Among the news

websites Wire headlines exhibit least surprise.

Measurement of information gap

Based on the linguistic features which are causing information gap and reference point elevation, we

can comment as follows (Table 9.1)
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Figure 9.2Histogram showing how surprise works for Political News Headlines

Firstpost Wire Scroll Times of India

Bias 9.69% 5.82% 23.04% 1.67%
Factives 7.23% 3.85% 17.64% 1.24%
Hedges 10.84% 6.10% 30.50% 1.53%

Implicatives 18.05% 11.40% 44.55% 4.10%
Report 7.96% 4.03% 19.31% 1.20%

Assertives 5.85% 3.06% 14.15% 0.83%

Total 59.62% 34.26% 149.19% 10.57%

Table 9.1Information gap features — 1

1. All the three digital only web sites use high degree of information gap causing usages. The total

percentage exceeding 100% signi�es presence of more than one occurence of category words in

each headline.

2. Times of India and First post seems to be using high degree of listicles, lesser usage of the same

by Scroll and Wire indicate that there is lesser news reporting and more views and commentaries

3. The higher ARG-MOD score indicates reference point elevation and this will create the urge to

click in the reader. First post and Scroll score high on this whereas Wire does not seem to be

writing headlines with this design. ARG-TMP and ARG-PUR scores

4. Higher anticipation score of Scroll and �rst post denote clickbaity like feature, Wire scores lower

on this.

5. The concept of self which enhances the importance of the headline to the reader shows highest in

Scroll at 59%, whereas the same for other three channels is around 45%.
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Firstpost Wire Scroll Times of India

Surprise & Anticipation 29.23% 21.60% 25.52% 16.44%

Table 9.2Information gap features — 2

Firstpost Wire Scroll Times of India

ARG-TMP 19.12% 11.17% 16.92% 8.93%
ARG-MOD 13.84% 7.77% 15.05% 5.13%
ARG-PUR 5.97% 4.30% 5.97% 3.74%

Table 9.3Information gap features — 3

Firstpost Wire Scroll Times of India

Listicles(Epiphany) 26.8% 10.6% 2.3% 18.4%

Table 9.4Information gap features — 4
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Chapter 10

Outrage and Social media

In this chapter we take a look at the theoretical foundations of outrage on social media, we begin our

discussion by taking a look at short introduction to collective emotions [166], digital medias enabling

and amplifying role particularly on social media.

10.1 Collective emotions on internet

Building up of collective emotions on a large scale became possible with the advent of online social

networking sites which was earlier limited to physical places and face to face interactions. Emotion

build up was treated as contagion in face to face but in the present connected world we found evidence

backed by research that collective emotions are not only voiced and noticed on the internet, but internet

is also playing a proactive role in creating and modulating the emotional build-up. Researchers [10]built

text based classi�ers to detect the emotions in tweets and postings. We came across some preliminary

work examining the mutual dynamics causing emotional-build up. Algorithms are being tried out to

control and amplify the emotional spread. Research entitled Towards a theory of collective emotions

[149]published by authors from Freie Universitt Berlin and Philipps University of Marburg the authors

review the bottom up mechanisms that lead to collective emotion build up through face-to-face encoun-

ters, culture and shared knowledge, and identi�cation with a social collective. The de�nition proposed

collective emotions are synchronous convergence in affective responding across individuals towards a

speci�c event or object looks apt for measuring the political impact of shared emotions. They refer to

mutual awareness of others expressive behaviors and feelings (physically or mediated channels) or hav-

ing shared appraisal structures within existing social collectives (membership in social collective elicits

shared beliefs and values) are the two key processes that play a vital role in the emotional surge
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10.2 The age of anger and information

We live in an Age of Anger[100], according to Pankaj Mishras book with the same title, the market-

oriented democratic state has begun to falter. Events ranging from victory of Donald Trump to winning

of Marine le Pen should be seen as manifestation of peoples anger who did not �nd voice in the main-

stream, Brexit is manifestation of public anger at immigration, globalization, social liberalism and even

feminism. The current world order is crumbling and historys losers are questioning the old forms of

authority.

In India too we are experiencing endemic violence; hatred towards minorities, strong nationalistic

overdose, dithering left, right wing violence and arrogant liberals characterize the current India. Recent

events[38] of re-enactment of British Mahar regiments war with Peshwa troops and Padmavat incidents

re�ect a weak state placating angry electorate and appeasement politics. Reservation demands around

the country of Patidars, Jats, Gujjars, Kapus, Ahoms are the angry voices of Indian youth born post

liberalization of 90s scrambling for jobs. Gujarat verdict is clear pointer to Indias farm crisis and angry

rural India.

The age of globalization making all countries can be considered contiguous to each other,everyday

events resonate around the world in realtime and the impact of digital technologies is recalibrating the

state-subject relationships. The internet social media are playing decisive role in polarizing the public,

these are having direct bearing on politics. Anger is the most widely travelled emotion on the social

media, people get outraged when they encounter violation of moral norms and perceive injustice which

is central to the operation of societies. While new media[111] is enabling mobilization by build-up of

structures of emotion and feelings, the state �nding the conventional tools of quelling outrage inadequate

and is resorting to new tactics of undercutting the public attention by diversionary tactics, creating

distractions, manipulating public opinion, and by exploiting the commercial nature of the gate keeping

ecosystem, �nally by regulating them. One of the two incidents chosen for the research resulted in public

outrage leading to institutional and legislative outcomes, and the second case having the characteristic

features of moral norm violation, shared empathy and ideological polarization pointing towards possible

political impact in the days to come.

10.3 Curiosity and Anger twin emotions anchor the social media

Curiosity is considered the key motivator for our engaging on social networks and anger is the most

easily spread emotion over the social media.

Humans try to understand, embed and handle the social environment[37] around them which is

crucial to the psychological well-being. They display natural eagerness to acquire new information

about thoughts, behaviour and feelings of others and this exploratory desire is called social curiosity.

Social curiosity is found to be serving multiple functions viz. The acquisition of social information

and knowledge, the formation of interpersonal relationships and networks, and the controllability of
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the social world. Researchers identi�ed two kinds of social curiosity, knowing or putting oneself in

others shoes to understand their feelings and emotions is called empathic curiosity[91] (different from

gossip or prurience) and knowing more about others things, life, ideas is relational curiosity. Both these

are important in connecting individuals and communities as curiosity is a deeply social quality. Thus,

social curiosity seems to be an important ingredient of social life. In the information age social Network

Sites (SNS) permeate our daily routines, the motives behind the extensive usage were researched in

the last decade. Apart from curiosity which is de�ned as the information seeking behaviour without

any utilitarian motive, range of other motives attributed to our increasing longing for social networking

sites are hedonistic and to some extent utilitarian in mature[48]. Researchers found SNSs are dual

information technologies since both ”Perceived Usefulness” and ”Perceived Enjoyment” are critical

in�uence factors of the behavioral intention to use them. For a tweeting individual the network provides

three functions self-presentation, social networking, and information sharing. The SNS generate various

types of social capital bene�ts like emotional support, networking value, horizon broadening and off

line participation[82]. The soft structures of feelings typically characterize the social media these play

crucial role in mobilizing public through collective feelings of intensity, belongingness and connection.

The networks support and enhance the capacity to produce shared public affects that can culminate in

signi�cant political action.

A 2013 study found that anger is the emotion that spreads the most easily over social media[49].

Joy came in a distant second. The psychology behind is that we tend to share the happiness only of

people we are close to, we are willing to join in the rage of strangers. Though Anger is one of our

most widely experienced emotions, it is said to be one of the least understood. Neurologists[167] do

know is that it originates in the limbic system of the brain, the centre of other base emotions like fear

and desire. Situated prior to the rational evaluator that is the frontal cortex, anger primes us to act

�rst and think later. It also triggers the release of dopamine, the neurotransmitter that helps controls

the brains reward and pleasure centres. As such, dopamine is a key chemical in both sensations of

enjoyment and mechanisms of addiction. This bypass of the decision-making section of brain makes

anger and outrage responsible for social outcomes as it is the action priming emotion compared to other

human emotions and social media is only magnifying the impact and imparting velocity to it apart from

enabling formation of virtual communities with shared feelings.

10.4 Outrage in the information age

Conventional theories of outrage, which give insights about why and when people get outraged and

how organizations like corporations and governments deal with them, are unable to explain the manner

in which outrage builds up, grows and in�uences politics in the internet age. Protest cultures triggered

by public outrage spreading through social media networks inhabit times and geographies which are

alien to the explanatory framework on conventional theories.
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People can become outraged when they perceive injustice and many a time this stimulates social

action. The dynamics of outrage which is the struggle between the perpetrators and challengers sym-

pathetic to victims condition, cause, motivation and ideology. The most common cause for outrage is

the police attack on peaceful protesters (true of all societies around the world) which is the case with

Nirbhaya case when police lathi-charged the procession, the photographs taken by the onlookers went

viral and the outrage started building up. Samantha Reis and Brian Martin [118] surveyed the several

psychological theories that are relevant to outrage. This understanding is crucial for improving activism

as the social movements powered primarily by digital tools look powerful at the infancy but could be

very fragile.

Social historian Barrington Moore, Jr., [101] came out with observation that that ”perceptions of

injustice are central to the operation of societies”. Theublic response to a perceived injustice or norm

violation labelled outrage, disgust, anger, revulsion or concern - to a perceived injustice or norm vio-

lation and is considered morally virtuous concept as it shows that powerful perpetrators needs not be

successful always and possible backlash deters potential injustices. The public anger called back�re can

be counterproductive to the perpetrators and this shows why tortures are done under the cloaked secrecy

and with the postures of denial. It is obvious that not all unjust acts result in back�re and in the past

most outrages are aided by press reports, videos and other graphic descriptions provoking wide spread

anger. Samantha Brain offer insights in to �ve popular methods that inhibit outrage and reduce the risk

of back�re. They include cover-up of the action; devaluation of the target; reinterpretation of the action,

including by lying, framing and blaming; use of of�cial channels to give an appearance of justice; and

intimidation and bribery of targets, witnesses and others.

The information age societies characterized by people networks and social media are designed to

amplify and spread the emotions there by creating virtual communities of shared feelings having po-

tential to persuade and trigger activism. M J Crockett[58] of department psychology, Yale University

considers that response to stimuli are now guided by the changes in the variables like time, space and

distance replaced by new age affordances of connectivity which impact the cost considerations of the

respondent and the barriers of inhibition crumble fast. The Nirbhaya incident is a clear case where the

new age media enabled people to overcame the inhibitions and started freely talking about Rape which

was otherwise a taboo in a conservative society like Delhi.

Caspar Yuill[167] writing in culture section of Semi permanent a global creative and design thinking

platform comments on how the design of social media games our system of anger. Further the above

studies brought out the new insights that decision to punish people for perceived unjust acts triggers

the similar reward circuitry where we weigh cost bene�ts. The feeling of safe online with diminished

possibility of physical retaliation is the key enabler of the digital age, though online trolling and ha-

rassment are still perceived to be risks for women and minorities. Apart from humanistic motivations

expressing moral sentiments for reputational gains is considered one of the key motives, this is known

to be spreading outrage far and wide.
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It is evident that the current times and technologies heighten the risk of back�re due to the social

medias power of access, speed, distribution, mobilization potential leading to build up of structures of

emotion and feelings. The power of real time and multimedia content blunt the many tools employed

by perpetrators during pre-internet times. In her popular book Twitter and Tear gas: The Power and

Fragility of Networked Protest, Zeynep [151] Tufekci brings out the new innovative ways of handling

and manipulating public outrage by the state (all forms of states from extreme totalitarian to liberal

democracies seem to be employing this tactic in some measure or other). The key for the state is to

undercut the attention the protest groups are getting which is the most precious of the resources, the

examples cited viz. Russias digital troll armies and Chinas 50 Cent Party bring out the extremely

sophisticated and well mutated form of censorship and ability of the state to manipulate public opinion.

States need not exercise power through coercion but more easily and effectively by construction of

meaning in peoples minds writes Manuel Castells in his popular book[32] networks of outrage and hope.

Current day techniques include storming networks with diversionary information, creating distractions,

delegitimizing the media, deliberately sowing confusion, fear and doubt etc. to undermine the credible

information. Even in India during the last few years, government resorted to internet regulation on

mobile phones in the sensitive areas, the latest being the Kasganj violence[108] in UP towards end Jan18.

More recently government of India issued code of conduct for civil servants about their expressions on

social media (likes and dislikes towards state policies), also the use of the government is being coopted

by political party sympathizers, ardent supporters of prime minister Modi, leading to giving political hue

to the social media debates and possibility of being used by the state to defend its policies and diluting

anti-establishment sentiments[8].

In many of the world societies including India press ownership has been a controversial discussion,

now the new age communication platforms are also gravitating towards digital oligopolies. The current

day social movements can thus be vulnerable to the gatekeeping ecosystem resulting in key choke points.

The algorithms and search engines can silence the outrages; the same way they are aiding their business

interests at this point of time.

The Indian experience of social media for information dissemination started with Mumbai attacks

of 2008 and since has traversed along a steep maturity curve, the civil and political movements started

warming up to social media, the conversations on corruption and legislative options were discussed via

blogs, from 2011 onwards real activism picked up with India against corruption (IAC) [148] movement.

This is more a case of the mobilization power of social media and its transformative effect. The mishan-

dling by the then Congress government led to outrage but the key driver for the movement is peoples

vexation with the corruption and desire to agitate for a corrupt free India.

The clear case of public anger radiated by social media which triggered massive mobilization, per-

suasion, disruption and legislative action is the ”Nirbhaya” case. The leaderless movement, apolitical in

nature was manifestation of raw public anger against gender violence caused massive outrage and a clue

less government unaware of the galvanizing-power of social media and about the ground situation re-

sorted to conventional means of suppressing the movement resulting in huge back-�re. The social media
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was used more as a tool by the student protesters to mobilize the crowds, sign petitions, putting pressure

on the government and as a demonstration of public support to the cause. The second incident of public

outrage was the murder of Gauri Lankesh which caused consternation among the Indian intelligentsia

and scared the free speech advocates. In both the cases social media enabled spread of emotion, causing

formation of virtual communities and activists converting them in to on-ground activism. However, by

2017 the social media became a platform for peddling political viewpoints and settling scores, trolling

and online mob mentality became new features of the Twitter conversations. The important feature

of Indian social media mobilizations is that the emotional decibel level of outrage created new virtual

groups with shared feelings, it then gets picked up by the conventional main line media for its news

societal value and the social outcomes �ow from hybrid mechanism of online activism, conventional

protest cultures and the role of opinion leaders in in�uencing the wider audience not necessarily the

digital way.

10.5 Online life history of outrage

When an incident happens, it gets spun freely off to feed itself on social media. People get divided

some time in two major camps, multiple groups within the camp. Depending on range of factors (con-

tent velocity, people relevance, degree of perceived norm violation and various techniques used by the

perpetrators to cover upit will spread on the media.). The incidents which caused large scale public

outcry and the reaction of netizen over the social media offer us the insights about the online life his-

tory of Outrage. We looked at the life cycle of the major events of 2017 which have travelled and died

down. Apart from online social media, the role of other channels like TV, print media in reinforcing

the public mood and in the process the whole media commercializes the news by increasing its velocity,

distribution and emotional appeal. Some of the things we referred[156] to are indigo staff assaulting

the passenger, Journalist Megyn Kellys asking prime minister Modi if he is on twitter, Sonu Nigams

Azzaan Tweet, Paresh Rawal lashing out at Arundhati Roy, Amazon merchandizing issue , Katty par-

rys Instagram posting powerful day to display her emotion of goddess Kali, Indians uninstalling snap

chat, Priyanka Chopras dressing style during meeting with Prime minister Modi , Jawed Habibs adver-

tisement using Hindu gods for hair make up salon and Gorakhpur hospital incident where hundreds of

children died due to lack of Oxygen.

While Lokapal agitation by Anna Hazare[26] and Nirbhaya case in Delhi are considered examples of

positive outcome of activist social media, many examples of harassment are also reported from around

India and abroad. Some people use social media to bring down the pro�les of the people whom they

dont agree with. Recently noted �lm personality Prakash Raj[133] sent a legal notice to a sitting MP

after he was trolled online, he opined that trolling is threatening freedom of expression across spectrum

of �elds. Slate an award winning daily magazine on the web based out of US conducted a survey on

outrage in 2014 by listing the event which got people outraged on every day in 2014[160]. Typically,

an outrage cycle begins with a controversy, when people start piling on it with multiple newsfeeds and
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opinions the anger gets intensi�ed. There form groups with varying perspectives and anger coef�cients,

at times outrages lead to apology of some form or conciliatory sentiment. During this cycle it is possible

that other media forms get in to commercializing the news by holding prime time news bulletins or print

headlines. Nikhil[104], a digital media expert writes in an article on �rst post about the outrage culture

on social media due to emotional overtones of the message posts. The existence of outrage spread seems

�eeting on the media, given its emotional overload, sociologists describe the phenomenon as fangs of a

rattlesnake and the attention span of a gnat. Social media thus emerging as a tool of anger management!

10.6 Outrages and Outcomes

Writing for an outrage project Katy Waldman brings out a de�nition[160] by tracing the roots of the

word ”Outrage” from French meaning outward oriented anger to its clear usage by mid 1700s as a kind

of ethical fury, one subtly directed out, and especially the visible state of being scandalized. Even now,

it implies external manifestations of anger, �st-clenching gestures rather than inner �re

The vulture and the little girl[1], also known as ”Struggling Girl”, is a photograph by Kevin Carter

which �rst appeared in The New York Times on 26 March 1993. It is a photograph of a frail famine-

stricken girl collapsed in the foreground with a vulture eyeing her from nearby. She was reported to be

attempting to reach a United Nations feeding center in Ayod, South Sudan sometime in March 1993.

The picture won the Pulitzer Prize for Feature Photography award in 1994. There was considerable

sympathy, anger and disgust over the event but many Americans may not have imagined similar condi-

tions for themselves. Here the most basic humanistic norms are violated however sociologists rate the

Triangle waist cos industrial accident[154] located on the top three �oors of a 10-storey building near

Washington Square Park in New York City in 1911 as the most outrage stirring one in the American

history. William Shepherd, a journalist with the United Press, wrote about the disgusting sounds of thud

to refer to burning bodies dropping dead on the pavement. Violation of basic safety norms and death

of 146 workers including 123 women caused wide spread outrage as majority of people could identify

themselves with the victims.

Authoritarian regimes around the world always considered violence to be inevitably effective against

nonviolent resistance. History is replete with examples of outrageous public support and far reaching

social outcomes when such acts are resorted to by the authorities in power. US civil rights protests of

50s 60s, incidents like Jalianwalla bagh generated outrage, sympathy and empathy among American

whites and British citizen for the cause of the oppressed.

The contemporary social movements of the digital age of Iceland and Tunisia, from the Egyptian

revolution to the Arab Spring, from the Indignados movements in Spain to the Occupy movements in

the United States and the public anger against Nirbhaya rape and Gauri Lankesh murder in India are

perceived by the public as violation of basic social and human norms

Research brings out that combination of anger and disgust predicts moral outrage[125]. Anger to-

wards moral transgressions predicted moral outrage only when it co-occurred with at least moderate

67



disgust, and disgust predicted moral outrage only when it co-occurred with at least moderate anger. The

research also found that disgust is a more consistent predictor of moral outrage. Further it has been

found personal anger plays a key role and it triggers outrage only when the individual perceives the

victim as part of the self-group[152]. This leads us to the conclusion that compassion or empathy is key

instigator of the outrage.

While the everyday outrages on social media traverse to a distance before evaporating in the din

of the information over�ow, the public anger which snowballs in to actionable social outcomes, is

characterized by violation of most basic human norm (humanity gets ashamed!), the public should

be able to identify the victim with the self or the group and �nally cover up attempts by the powerful

perpetrator (usually state).
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Chapter 11

Measuring online outrage

11.1 Two incidents

The two incidents chosen for the study clearly have the characteristics described in the previous

chapter, digital enablers and networked environment have aided the spread of the public anger and

outrage. We attempt to analyze the impact of social media on these two incidents.

Deprivation of women of equal rights, social positioning and various forms of women exploitation

characterize Indian society[141]. The Indian capital considered unsafe place for a girl to walk on the

pavement, workplace molestation, insecurity in public transport, dowry harassment not withstanding

draconian laws supposed to be protecting the women, continued female infanticide all point to deeper

societal underbelly. The 2012 Delhi gang rape case was an act of rape and fatal assault that took place

on 16th December. A 23-year-old female intern was gang raped, beaten and tortured in a private bus,

when she was travelling with her friend. The public outrage started building up when a group of students

started posting the videos on line which went viral. Mobilizations and protests on social media lead to

the large scale dissemination of the event and the empathizing public responded by changing the display

pro�le, signing of the petition and multiple hashtag postings on twitter. People overcame inhibitions

started talking openly about rape[88], the persuasive power of digital media was evident as people from

various social strata started attending on the ground physical protests. During 17th to 19th of Dec the

online anger peaked and spilled over the Delhi roads, when the gory details of the torture came to public

knowledge people got disgusted at the in human treatment by the culprits and the outrage peaked. The

movement instantaneously mobilized crowds and the governments handling of the situation between

21st Dec -24th Dec clearly caused back-�re. Death of Nirbhaya on 29th Dec was a major turning point

when the people felt that the politicians did not have sympathy for the plight and feelings of the society

at large. Later stages the movement became a public dialogue about womens safety in the capital and

series of consultative measures followed, culminating in the legislative action. The galvanizing power of

social media due to outrage build up and political outcome was evident as it costed the ruling party very

dearly. Nirbhaya provided the spark to ignite the public outrage in a deeply vexed society on gender

violence and state apathy, social media turned key enabler.
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Gauri Lankesh journalist and activist was murdered on 05th September 2017 was shot dead at her

home in Bengaluru by unknown assailants. The killer and the motive for the gruesome act were not

known in public domain yet, this has caused widespread outrage across the country. The social media

was agog with anger, disappointment, despondency, the twitter activism clearly indicated build-up of

anger between 05th Sep to 07th Sep. Leading political and media personalities tweeted, condemned

the murder, motive theories pointing to different directions surfaced. Soon it turned a public brawl with

right wing activists disposition which caused disgust even among the neutral sympathizers of the cause;

led to massive outrage.

Spontaneous anger spread among the journalistic fraternity and common public led protest rallies

across the cities of Delhi, Mumbai, Bengaluru, Trichy, Trivandrum, Kozhikode, Kannur, Bhopal and

Hyderabad. Celebrities and commoners from social constituencies she worked for gathered for a protest

march on 12th September. While the sheer number of tweets, hashtags retweets in such short span

brought out the pent up outrage, the real network impact lies in the anger the incident caused among the

people and celebrities who in turn are intricately connected to wider society through variety of media, a

combination of conventional and new age. The political impact is expected to be felt in north Karnataka

in the coming elections, also the anguish of people with neutral ideological disposition is sure to alienate

various social segments unless clear transparent investigation is completed without further delay.

Clearly the above two caused anger among the public for the state could not protect the basic right

to life, the savagery of crime in the �rst case, the suppression of free speech, downing of the voice

representing the underprivileged and celebration of right wing fringe elements led to the moral outrage.

11.2 Building a Corpus

The two social networking sites chosen for conducting our empirical analysis, Twitter and Facebook

were scraped for posts that were related to the incident. We needed a keywords based search parameter

to isolate the tweets only related to the incident to maintain the integrity of the data being used for

the computational analysis. Twitter data scraping, was performed using the keyword gauri lankesh,

gauri lankesh murder, murder of bangalore journalist to ensure that all the tweets related to the incident

were collected. After this, the common tweets(duplicates) from the different keywords extracted were

removed, and a master dataset consisting of 103k tweets have been extracted.

For the Facebook data analysis, 40 different public Facebook pages and groups which were created

by people to mobilize people in protest to the Delhi gangrape incident, were shortlisted to be scraped

individually. The posts and statuses which have been written by public members participating on the

pages and groups, have been collected. The posts which have been written in languages other than

English(mainly Hindi) have been excluded from the analysis and removed from the corpus (approx 1%

of the total posts), due to lack of state of the art tools for performing Hindi language analysis. Then, all

the posts from different groups have been collectively put into the corpus and ordered chronologically.

A total of 7k Facebook statuses have been collected. The mentioned posts and tweets have been stored in

70



Total Tweets 103,601
Total Unique Users 43,038
Total Unique Tweets 93,535

Total Retweets 10,066
Total Hashtags 11,739

Timeline 05/09/17 - 02/10/17

Table 11.1Twitter Metrics

mongodb for making the data easier to access and for exploration of data for the different computational

techniques to be performed, and the user engagement to be quanti�ed.

11.3 Computation tools used

The bulk of the linguistic analysis, including subjectivity, emotional analysis of tweets, �ne grained

sentiment classi�cation of keywords(very positive, positive, neutral, negative, very negative), short text

clustering(topic modelling) i.e bringing of similar tweets together, dependency parsing(to decode the

sentence structure of the data, and �nd out the linguistic dependencies of speci�c words grammatically),

have been performed in a python development environment, using open sourced state of the art Natural

Language Processing libraries with manually annotated datasets of words and phrases released online,

which are used extensively to perform research on text data. Different Machine Learning algorithms,

mainly as and when the classi�cation task was needed have been employed from the Stanford NLTK

base classi�ers, including Naive Bayes, SVM, Decision Tree, MaxEntropy and the one giving the best

word/phrase results for the task has been chosen to be part of the �nal analysis.

11.4 Results and �ndings

Our research brought out the following concepts of outrage which are validated by the computation:

1. Social media is the space for free, fearless expression and the digital capabilities aggregate large

number of voices which is otherwise impossible in conventional protest expressions. This is

evident from the no of people who voiced their views and number of people who responded

(retweets and favorites) metric table. In the case of Facebook, the sheer presence of 40 different

communities and groups indicates a ground for free dialogue and discussion.

Figure(11.1) suggests that none of the hashtags stand out even though, the negative words and

very negative words are high in number in the sentiment analysis.

2. The outrage is caused by huge emotional build up, formation of communities of shared feel-

ings(Figure 11.2 and 11.3). Timeline - (18/12/12 - 21/02/13).
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Figure 11.1Wordcloud of Hashtags

3. Public outrage gets triggered when there is widespread anger and disgust about the act. Both the

word clouds are described Figure(11.4 and 11.5), with anger and disgust words clearly identi�ed.

This graphic suggests that, there are many high intensity words(speci�cally related to anger and

disgust) that stand out in the Nirbhaya incident, but the sentiment analysis shows high number of

neutral words. This is due to the nature of facebook posts being lengthy in nature, as opposed to

twitter, thus usage of neutral words is higher.

4. The nature of outrage is peaking of shared anger in a relatively short time. The tweets and

posts(Figure 11.6 and 11.7) clearly show the peaking when on the ground happenings outraged

the public causing huge emotional outburst.

5. When outrage subsides, the real dialogue starts. This is brought out by more number of posts(Figure

11.8) by the end of the month when the real dialogue started. The keywords of justice, laws, in

that time frame clearly indicate that outrage reached maturity phase clearly indicated by the word

cloud(Figure 11.9) for those dates below.
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6. Here (Table 11.2), each of the Stories drawn from the Gauri Lankesh murder dataset have been

named for a particular theme observed from the words which were results of the topic modelling

algorithm on the corpus in the format, This is a story oftheme. The results observed from which

the theme was constructed, are under each of the stories.

Social media is platform of public conversations which may lead to political impact. The conver-

sations are evident from the results of the topic modelling algorithm indicating the potential of the

social media in triggering dialogue. Topic modelling is a technique used to �nd the central subject

in a set of documents. The different kinds of subjects that were observed, each of the stories have

been named after those particular set of words were formed as part of one cluster.

11.5 Similarities and Divergences among the two incidents

The two incidents chosen for this study were prime examples of online outrage using digital tools in

a networked environment leading to political consequences.

Public outrage in the Jyoti Singh rape and murder incident started building up when a group of

students started posting videos online, and those went viral. Mobilizations on social media led to large

scale dissemination of of�ine events and an empathetic public responded by changing display pro�les,

signing petitions, sharing posts and multiple hashtag postings on twitter. People overcame inhibitions

and started talking openly about rape[88] (Lal 2017). When the gory details of the crime came to

public knowledge during 17 to 19 Dec, 2012 outrage peaked. This online anger spilled over onto

Delhis roads as the persuasive power of social media outrage moved people from various social strata to

physically attend protests even without organized political mobilization. Online activism led to of�ine

consequences.

The governments handling of the situation between 21 and 24 Dec clearly caused a massive back�re

outrage. Then the death of Jyoti Singh on 29 Dec was a major turning point in online outrage. This

was the last of the outrages as people expressed their disappointment. The peaking of outrage evolved

into an online public dialogue about womens safety, not just in the capital but in other cities too. This

was followed by a series of consultative measures, culminating in legislative action. The power of

social media due to outrage and the political outcomes of this was evident – the ruling party paid a

heavy political cost. The outrage over Nirbhaya provided the spark to ignite public mobilization, both

online and of�ine, and a sustained public conversation over the vexed issues of gender violence and

state apathy. Outrage on social media, even if it was only for short bursts of peak online activity, seems

to have been the key enabler of this larger transformation.

Gauri Lankesh journalist and activist was shot dead at her home in Bengaluru on 05 September

2017 by unknown assailants. The audacity of the crime and the fact that Gauri Lankesh was known

as an independent and fearless journalist who had been publicly opposed to the present government at

the centre sent shockwaves through civil society. The killer and the motive for the gruesome act were

unknown yet, the manner in which right-wing and BJP aligned social media accounts celebrated her
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murder caused widespread outrage across the country. Twitter clearly showed the buildup of outrage

with anger, disappointment, despondency, being the major sentiments expressed between 05 Dec to 07

Dec. Leading political and media personalities tweeted, condemned the murder, theories pointing to

different motive surfaced. The foul language used against Gauri Lankesh and the general right-wing

disposition was seen as apologia and justi�cation and it caused disgust even among neutral twitter

handles. This led to a major spike in outrage.

This spike in outrage saw of�ine expressions in protest rallies across many cities of India, and some

protests in other countries with non-resident Indian populations too. Celebrities joined for a protest

march on 12 September. The sheer number of tweets, retweets, and hashtags in such a short span of time

showed the intensity of outrage visible in both conventional and new age fora. Whether a political impact

will be felt in the coming elections to the Karnataka assembly will have to be seen. However, this was a

classic case of public outrage where perceived injustice – attack on a citizen and complicity/defence of

the act by ruling party members – led even those with neutral ideological disposition to express outrage.

Experience shows that such situations more often than not alienate various social segments unless clear

transparent steps are not taken to address the source of outrage.

The Jyoti Singh and Gauri Lankesh cases have very different morphologies. In the �rst, it was a

unknown and powerful person who had faced brutality in a manner which brought the crime close to

home for millions of urban residents in India. People across political positions could identify with

the fate of this young woman and the injustice she had suffered. It resonated with their own daily

experiences. In the second, it was a politically motivated attack on a vocal citizen but the ruling party

and its supporters showed clear intent to celebrate her death, rather than seem to be on the side of

justice. The show of impunity and lack of common decency combined to create outrage here. There

were other differences too. In the �rst there were no clear political ideological lines, while that was

clear in the second. In the Jyoti Singh issue much of the social media expression was on Facebook,

which allows longer posts and its social network works through layers of privacy control which inhibit

the time taken for virality. In the Gauri Lankesh case, twitter was the platform for maximum outrage

and discussion, a platform which collapses time and space far more effectively than Facebook. It also

needs to be remembered that the second incident happened after a mobile internet had become rampant

in urban India. One major difference which needs to be kept in mind between these two incidents of

outrage which have been studied is that in 2012, there was still social media innocence, while by the

time Gauri Lankesh was murdered, the use of social media to build outrage politics was a commonly

known feature.

Despite these divergences, we �nd some common features which help us build a biography of social

media outrage. There are perhaps �ve takeaways things which our study suggests about how outrage

builds up, grows, spreads and eventually dies on social media.

The �rst thing that our study vindicates is existing theories which argue that outrages are born out

of public resentment over gross violation of recurring moral codes along with disgust formed out of

the actions of the perpetrators and their protectors. In the Indian context online outrage helped register
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public anger in ways which were more direct and fed directly into traditional media which still plays a

relatively larger role in society and attracts attention of State bodies.

The second conclusion that our study suggests is that online outrage, whether spontaneous or curated,

has the potential to quickly change the of�ine grounds of politics. While it is still dif�cult to compute the

exact manner and degree of effect, it is clear that online outrage is effective in shifting of�ine politics–

mobilizing people on the streets and impacting policies and laws.

These two conclusions are largely vindication of what is generally accepted in literature. However,

our study also shows some interesting insights into how outrage builds up and works.

The third and perhaps most signi�cant insight our study has to offer is about the manner in which

outrage emerges. The news of injustice leads to an immediate spike in outrage. The evidence suggests

that outrage does not sustain for long. In both cases, we �nd a clear spike of outrage which then falls

as precipitously as it rises. The sudden rise in outrage is perhaps what marks this form of online anger

out and gives it a certain potency. We �nd in our data that outrage shoots up strongly with massive

engagement with emotionally charged words being used. It does not sustain beyond a few hours at the

most and it is dif�cult to get more than three or four moments of outrage over one incident.

What does this indicate about the nature of outrage on social media, both for those who want to

cultivate it for their politics as well as for those who want to stamp it out? This leads us to the question

of how outrage manages to create an of�ine impact. Why are those at the receiving end of outrage not

able to weather the storm?

Our data suggests that outrage is effective when it manages to grow into a sustained conversation. For

this to happen, emotionally strong words need to moderate into neutral words. In terms of style, outrage

expresses itself more in likes and shares (Facebook) and in retweets (twitter). Conversation expresses

itself in terms of posts and tweets, when individuals start writing themselves rather than spreading

news and opinions of others. In both the instances studied, our data shows that as instances of outrage

expression reduce in number and intensity, conversational engagement grows. This is the fourth point

which we would like to present from an analysis of our data.

But for conversations to start from outrage, there needs to be emotional and empirical coherence in

the outrage. It needs to be based on a coherent set of events which also map to a linked set of emotions

that identify a clear gap in justice. This is evident from the manner in which the stories build up over the

Gauri Lankesh murder. The anger maps well into the condemnation, which also map into the narration

of incidents. However, a look at the way the right wing tried to defend itself shows that they were

unable to stall the outrage since their narrative (story) did not map to any of the points of reference

in the narration of incidents, or the stories of anger and condemnation. This suggests that behind its

intense emotions and the sudden bursts of expression, outrage needs robust and substantial mapping of

emotional and empirical points to each other. It was dif�cult to do a similar analysis of the Facebook

posts on Jyoti Singhs rape and murder but even there it is possible to argue that the transformation,

perhaps we can even use the term evolution, of spikes of outrage into a longer term public conversation

was based on such emotional and empirical coherence.
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Figure 11.2Sentiment Analysis Nirbhaya

Figure 11.3Sentiment Analysis - Gauri Lankesh
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Figure 11.4Word Cloud made out of the most commonly occuring high intensity words in the Nirbhaya
incident

Figure 11.5 Word Cloud made from the most commonly occuring high intensity words in the Gauri
Lankesh incident
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Figure 11.6Liking Behaviour - Nirbhaya Incident

Figure 11.7Sharing Behaviour- Nirbhaya incident
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