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With the rapid proliferation of social media sites, researchers have increasingly turned to data
generated from these platforms to investigate human behaviour. In this paper we report the design
and implementation of the RDV (Reddit Data Visualisation) platform, a visualisation tool aimed at
facilitating the analysis of a publicly available Reddit dataset, which contains ~1.7 billion JSON
objects collected from October 2007 to October 2015. RDV allows for researchers without advanced
coding skills to easily analyse this dataset, while also providing a tailor-made platform to account
for the intricacies of any dataset originating from Reddit. We showcase the features of the platform
through an example of data analysis using the Reddit dataset: the 2015 United Kingdom general
elections. Finally, we conclude by discussing the need for better and simpler visualisation tools for
non-technical researchers to analyse Big Online Behavioural Datasets, and report our ongoing work

in this area.
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1. INTRODUCTION

Millions of people login daily to several different
internet platforms (e.g., Facebook, Google, Twitter,
Instagram and Reddit), which has fundamentally
changed how humans communicate, seek
information, discuss a plethora of topics, follow their
interests, as well as a number of other activities. As
a direct result of the widespread adoption of these
platforms, the stream of user information being
generated online has increased exponentially in the
last few years. For this reason, researchers of
different scientific domains have increasingly
leveraged this data to investigate human behaviour.
For instance, previous work has highlighted how the
information contained within these social streams
can provide rich insights on people’s opinions and
perceptions on a number of different topics [23,34],
what motivates certain online behaviours [22,27],
and effects of social networking sites on users [20].
However, an important challenge that scientists face
with such large behavioural datasets is that of
information overload due to the sheer quantity of
available data [19].

In this paper we describe the design and
implementation of a web-based platform, called
RDV (Reddit Data Visualisation), meant to provide
an easy and approachable way to analyse Reddit's
entire publicly available comment dataset. Reddit is
an entertainment, social networking, and news
website where registered community members can
submit content, such as text posts or direct links,
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making it essentially an online bulletin board system.
The dataset consists of ~1.7 billion JSON objects
complete with the comment body, score (including
up and down votes), author, subreddit, position in
comment tree, creation time and other fields that are
available through Reddit's APl. We created our
platform by implementing a user-friendly web
interface for making queries, and then presenting
the information visually in the form of multiple charts
such as bar charts, line charts, and word clouds.
Through this platform we give interested Reddit
users and researchers the possibility to easily
analyse this rich dataset regarding different topics of
their choosing.

We showcase changes in discussion points
throughout the 2015 United Kingdom general
election race. Finally, we discuss the need for better
and simpler visualisation tools for non-technical
researchers to analyse Big Online Behavioural
Datasets, and report ongoing work aimed at
improving the platform.

2. RELATED WORK
2.1 Analysing Online Human Behaviour

Emerging online communication technologies are
fundamentally changing the way we behave,
interact, and socialise [25]. It has been estimated
that in 2016 over 2.3 billion people use at least one
social media platform [5]. In recent vyears,
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researchers have increasingly turned to this
unprecedented source of data to investigate and
better understand a plethora of different human
behaviours. For instance, previous work has
investigated if a user’s social network structure can
provide insights regarding his or her personality
characteristics. As an example, previous work [30]
found a relationship between social network
structure on Facebook and social capital, and how
this relationship is moderated by personality traits.
In another study, researchers demonstrate through
a network science approach that empathy is closely
linked with social capital [31]. Social network
analysis has also been used as proxy for studying
empathy [33], which showed that empathy is
mirrored in the structure of social ties among
adolescents in German schools.

A large body of work has explored user behaviour
towards privacy when using online social media.
This is an important element of social media
platforms, even though there is often a “privacy
paradox”, i.e. a discrepancy between people’s
privacy attitudes towards sharing information and
their actual sharing patterns. For instance, previous
work has revealed a high discrepancy between
stated concerns and actual behaviour towards
sharing static profile information [2,32]. Several
techniques have been proposed to assist users in
dealing with these privacy concerns, such as
selective sharing [17] or narrowcasting [9,10]. Other
work has investigated how social media data can be
used to predict events, trends, and user reactions.
For instance, researchers developed a framework
that successfully predicted most of the new popular
fashion models that appeared in 2015 based on
images collected from Instagram [23]. Others have
investigated how various socio-linguistic properties
are responsible for hashtag compound formation on
Twitter and propose a model to predict popular
hashtag compounds [22]. There has also been work
on modelling the competition dynamics that shape
the fate of Facebook posts, and provided actionable
insights to improve user engagement [11].

The data generated in these online platforms has
also enabled large-scale studies linking lifestyle and
health data at an individual and community level [8].
On the individual level, researchers developed a
research framework that utilises the LIWC
(Linguistic Inquiry and Word Count) to detect the
real-time mood of Twitter users [24]. They found a
correlation between the depressive state and the
tweet sentiment of that user. Similarly, previous work
has highlighted the potential to use social media to
detect and diagnose major depressive disorder in
individuals [7]. Specifically, they find that everyday
social media use can leveraged to predict the onset
of depression in individuals, as measured through
decrease in social activity or raised negative affect.
Other medical conditions have been studied by
leveraging social media data, such as sleep

problems, substance abuse and eating disorders.
On the community level, researchers used smile
recognition on 9 million geotagged Twitter images
and developed a Smile Index as a formalised
measure of societal happiness [1]. Further, Sadilek
& Kautz show that the health of a population can be
predicted based on their Twitter usage when
coupled with other factors [26]. Next, we look at
some of the visualisation tools for large datasets
reported in literature.

2.2 Big Data Visualisation Tools

The appropriate visualisation of information
contained within large datasets is an important
challenge for analysts and researchers. Without
tools to adequately explore the large quantities of
information being collected, and despite its potential
usefulness, the data becomes useless [18]. Tinati &
Halford also consider the methodological challenges
for those who engage with Big Data, and propose
tools that address both the ephemeral, changing
nature of platforms such as Twitter and the many
temporary or permanent networks that form within
one platform [29]. Further, inadequate visualisation
of the information can lead to the researcher or data
analyst to miss potential biases within the dataset.
For example, demographic bias [13] and geographic
bias [12] can have a significant impact in the
produced outputs of the analysis meaning that
decision-makers can ultimately be ill-informed.

There are several visualisation tools aimed at large
datasets reported in literature. For instance, DEVise
is a data exploration system that allows users to
easily develop, browse, and share visual
presentations of large tabular datasets from several
sources [21]. Another example is ParaView, a tool
that provides a graphical user interface for the
creation and dynamic execution of visualisation
tasks. It supports the visualisation and rendering of
large datasets by executing these programs in
parallel [3]. Dendroscope is another tool aimed
visualising and navigating both small and large
datasets, specifically phylogenetic trees [15]. More
recently, an open source visualisation tool called
Vislt was developed for visualising and analysing
particularly large datasets. Vislt is aimed at enabling
data understanding, scalable support for growing
data, and providing a robust and usable product for
end users [6].

While there are numerous other examples of such
visualisation tools, many of them either require
advanced coding skills or do not adapt well to certain
datasets as they were developed with broad use in
mind. The platform reported here is specifically
tailored to the intricacies of the Reddit dataset. This
enables interested researchers to easily pick up the
platform as there is a reduced learning and
configuration barrier. We describe the dataset and
the platform in more detail in the following sections.



Facilitating Analysis of Big Data on Reddit via an Easy to Use Visualisation Tool
Goncalves e Klakegg e van Berkel  Hosio

3. REDDIT DATASET

As of July 2016, Reddit is the 26th most visited
website in the world with over 500 million monthly
visitors [28]. The dataset consists of over 1.7 billion
JSON objects starting from October 2007 up until
October 2015. It contains several fields obtained
through the Reddit's API including but not limited to:
id - A unique identification number, body - Comment
written by a Reddit user, score - Number of upvotes
minus the number of downvotes, upvotes: Number
of upvotes given to a particular comment,
downvotes: Number of downvotes given to a
particular comment, author name: Reddit user that
wrote the comment, subreddit: Area of interest in
which the comment was posted, position in
comment tree: Parent comment or a response to
another comment, creation time: Date and time the
comment was posted, gilded: States if the comment
was made by a user with Reddit gold.

4. THE RDV PLATFORM

RDV was implemented using the Shiny web
framework with additional libraries for both the front
end and the back end of the web application. Shiny
Dashboard is a package for R that provides a set of
functions designed to create analyses into
interactive web applications. It is easy to use and
configure making it ideal for analysing complex
datasets, such as the one described here. Shiny
Dashboard also allows dynamic and responsive
design meaning a high-level of compatibility across
multiple devices. The web-based platform is
connected to a MySQL database where the Reddit
dataset is stored. The database is stored on a large
commercial server and the functional web page on
a smaller local server. In its current iteration, the
platform has three different analysis patterns, which
will generate varying data visualisations based on
selection parameters defined by the user:

e amount of comments: provides
visualisation of the frequency of comments
through bar or line charts.

e subreddit relations: provides visualisation
of relationships between subreddits based on
certain threshold of shared commenters
through a network graph.

o frequency of words: provides visualisation
of word frequency through word clouds. Word
clouds give greater prominence to words that
appear more frequently within the selected
data and ignores stopwords (e.g., the, a, be,
as, for).

There are several features that are common across
the three patterns, including:

1) selecting the time period for which to
perform the analysis,

2) limiting the analysis to certain subreddits
(e.g., look at comments made only in the
Politics subreddit),

3) defining the comments’ score range (i.e.,
selecting only comments with a certain
score range) and

4) selecting comments’ gilded status (i.e.,
select all comments, only gilded comment or
only non-gilded comments).

In addition, each pattern has specific features to
allow for more control from the user. In the amount
of comments pattern, the user can also define a list
of keywords (i.e. only comments with certain words
will be taken into account and a list of authors (i.e.
only comments from certain authors will be taken
into account). In the subreddit relations pattern the
user can also define the percentage of shared
commenters and the minimum size of the subreddits
included in the analysis. Finally, the frequency of
words pattern allows the user to set the minimum
frequency for a word to be considered and the
maximum number of words that appear in the cloud.

After the user presses the “Plot” button, the platform
will then process the request and generate the plot.
Depending on the scope of the analysis, this can
take between a few seconds to several hours (e.g.,
if the whole the dataset is selected). In Figure 1, we
can see a plot generated from the amount of
comments pattern that shows frequency of
comments throughout 16 days.

dillaatlilinell.

Figure 1: Plot overview.

On the right, the user can change the plot type (in
this case the options are bar or line) as well as an
option to separate the visualisation between
different selected subreddits. This is achieved
through stacked bar plots or different coloured lines
in a line plot to facilitate visualising the differences
between the selected subreddits. The user can also
save the generated plot in a format of their choosing
(JPG, PNG, PDF). Finally, in the additional
information section the user can check the query as
well as the returned rows based on their selection
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criteria by clicking the dropdown button. This allows
the user to more closely inspect the returned output
directly on the platform (includes a search feature)
or extract it for further analysis (e.g. content
analysis) if the user wishes to do so.

5. EXAMPLE OF ANALYSIS BASED ON RDV
5.1 The 2015 United Kingdom General Election

The United Kingdom general election of 2015 took
place on the 7th of May 2015, which elected the 56th
Parliament of the United Kingdom. The election
aimed at appointing one Member of Parliament to
the House of Commons from each of the 650
parliamentary constituencies. The Conservatives
won a 12-seat majority in parliament with David
Cameron being re-elected Prime Minister of the
United Kingdom. We analysed the frequency of
comments in the UKPolitics subreddit, which is the
most subscribed subreddit regarding British Politics.
Figure 2 shows the difference in number of
comments posted on the day of the vote as well as
the days of the preceding and subsequent week.
There was higher activity within the subreddit on the
day after the election, as at that point all the votes
had been counted and users began to react to the
outcome.

Comment Analysis

Figure 2: Frequency of comments made in the
UKPolitics subreddit.

We then created two different word clouds using
comments from the UKPolitics subreddit, one during
a period leading up to the election (1st January 2015
- 7th May 2015, Figure 3 left) and the other during a
period after the election (8th May 2015 - 30th
September 2015, Figure 3 right). The word clouds
were constructed using only words that appeared at
least 50 times.

people

*? Slabour fime o

Figure 3: Left: Word cloud between 1st of January 2015
and 7th of May 2015. Right: Word cloud between 8th of
May 2015 and 30th of September 2015.

Unsurprisingly, there are far more mentions of the
Labour Party when compared to the Conservative
Party (Tories), even though the latter won the
election. The main Labour Party subreddit has over
4500 subscribers, while the main Conservative
Party has around 600, which again highlights how
the Reddit user base tends to lean liberal. During the
period leading up to the election there were several
issues being discussed by members of the
community, namely immigration and taxes/money,
which were the top two issues that decided the
general election vote [16]. Post-election there was
increase discussion regarding Jeremy Corbyn who
took over the Labour party on the 12th September.
Furthermore, content analysis of selected
comments, which we intend to make possible
directly on RDV in the future, can provide further
insights on the community’s opinion on different
aspects of this event.

6. CONCLUSION AND ONGOING WORK

We present the design and implementation of the
RDV platform, a visualisation tool aimed at
facilitating the analysis of a ~1.7 million JSON object
dataset from the Reddit social media platform.
Previous work has emphasised the increased need
of actionable insights when analysing social media
for political and policy reasons [11]. By providing
simpler visualisation tools that do not require
advanced coding skills, a larger number of policy
and politics researchers can analyse publicly
available social media datasets to extract useful
insights. Further, more specific and tailor-made tools
to a certain social media generated dataset, such as
the one presented here, enables a more in-depth
analysis that in turn can lead to richer insights. Here,
we showcase a couple of examples of analysis that
can easily be achieved through the use of RDV,
which can easily be extended to other scenarios.

We intend to continue developing our platform to
provide additional features to enable a more in-
depth and varied analysis of Reddit datasets. For
instance, allowing the analyst or researcher to select
only comments with a certain minimum number of
votes. This would facilitate the identification of
controversial comments made within a predefined
subreddit. Another planned feature is to allow for
content analysis of comments directly on the
platform. An example of a potential use case of this
feature would be conducting sentiment analysis of
comments within certain subreddits or of certain
members of the community. This would help identify
and measure the opinions of users to events, policy
changes, among others. Finally, we are interested in
moving beyond Reddit and create tailor-made
visualisation tools for other popular social media
platform, such as Twitter.
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