Visual Analysis of Stance Markers in Online Social Media

Kostiantyn Kucher*
Linnaeus University, Sweden

Timeline view | Document view | | Document view | | Document view

Toolbar Timeline view

4£» Load data Hobbit / Joy | Hobbit / Certainty [EFNECCELITL ISR N B4

2 Open query link

a0
Hierarchy  Overview

Data hierarchy view

= )

Coca-Cola
AN
Joy

Coca-Cola/Joy| . Loaddocuments = % 1

Document queries history

*+ L0

Andreas Kerrenf
Linnaeus University, Sweden

Timeline view ~ Document view | |

Documents

Retrieved documents

T e

Total count: 33

Sort list by: Timestamp (asc) ~
Alexis's mind.: Movie

‘Anchorman director in talks for Marvel's
Ant-Man | RTE je

“There's a ot of me i i, a lot, and a
tremendous amount of fighting, sword
play, understanding..

Game: Lord of the Rings Mafia | The
Front Row Forum :: Rugby League

"You know, I've seen him (Martin
Freeman) in The Office and The Hobbit
and Sheriock, and he alway.

Fox Wave of FuturePaks (Target

Exclusive) (Alien, Prometheus, Wolverine,

FRotPotA)

Comment: Nonsolomamma | Una casa a
Wisteria Lane, tre hobbit, un lavoro e un

Document view | |

Carita Paradis*
Lund University, Sweden

Document view | | Document view | |

Current document

So, | was fascinated by this action movie. [After  I've finished the movie on Friday, | went

home and being like  a

freakin crazy fangirl, re-watch [all those x men series movies, AGAIN! Tbh, this is not my
first| time to act like a

crazy fangirl. | remembered last year, |after I've watched The Hobbit series, | re-watch

LOTR series again as it kinda

related to it. LOL. So do Hunger games, harry potter etc so many series that you couldn't
imagine. | used to finish a

season of drama in a day. hais | got no life isn't it? But | don't care because | am doing

what | like .

I believe everything has their own side effects. Itis not a | good  idea to watch movie
everyday. | | mean | if one day one
movie, that's | fine; one day 5 or 6 movies in one time, that was a disaster. My brain

seem dysfunctional |after  I've

Magnus Sahlgren?
Gavagai AB, Sweden

Current document details
General | Auxiliary
Title: Alexis's mind.: Movie

Link: URL

2 Export document

Document markers (53)
Hobbit (53)

hobbit -
Certainty (34)

all (8) : after (4) : even (4) :

great(2) 7 let(@ - mean(d 7

complete (1) ¢ -

v
entire (1) % especially (1)

fact (1) : fine (1) : first (1) 7

marito part time

Zew Zealand News

Filter: — +

Current document overview 7 good(t) T
least (1) 7 matter (1) 7
purpose (1) 7
> BT BHE i
5 g § Joy (19)
ke (6) % love (9 * great(2) *

2 Export new marker

Figure 1: The left screenshot of our tool shows the timeline view: users start by loading time-series data associated with certain targets (here
"Hobbit’ and 'Coca-Cola’) and observers (‘certainty’ and ’joy’), explore the data and select time intervals for specific observer combinations to
fetch URI links for. The right screenshot displays our document view for a selected time range and the observer combinations '"Hobbit/Joy’ and
"Hobbit/Certainty’: here users can explore the resulting set of documents and are able to analyze the contents of specific documents with regard

to the occurrence of stance markers summarized on the right hand side.

ABSTRACT

Stance in human communication is a linguistic concept relating to
expressions of subjectivity such as the speakers’ attitudes and emo-
tions. Taking stance is crucial for the social construction of mean-
ing and can be useful for many application fields such as business
intelligence, security analytics, or social media monitoring. In or-
der to process large amounts of text data for stance analyses, lin-
guists need interactive tools to explore the textual sources as well
as the results of computational linguistics techniques. Both aspects
are important for refining the analyses iteratively. In this work,
we present a visual analytics tool for online social media text data
and corresponding time-series that can be used to investigate stance
phenomena and to refine the so-called stance markers collection.

Keywords:  Visualization, text visualization, interaction, time-
series, stance analysis, sentiment analysis, NLP, text analytics

1 INTRODUCTION

The vast amount of digital data available nowadays on the Inter-
net provides unprecedented opportunities for automated analyses.
For example, text data of all kinds makes it possible for researchers
in the field of linguistics to employ a bottom-up approach to un-
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derstand various aspects of language. The research on specific phe-
nomena benefits from text data collected from certain domains such
as online social media (Twitter, Facebook, blogs, forums, etc.).
Those texts are typically created by multiple authors engaged in
discussions in which they express their thoughts and opinions.

This presents an opportunity for researchers interested in stance
analysis. Stance is a relatively ambiguous concept in linguistics [1]
that might be operationalized as subjectivity expressed in human
communication (e.g., attitudes, feelings, perspectives, or judge-
ments). Research on stance includes both theoretical efforts (in
order to crystallize the definition and the knowledge about the na-
ture of this phenomenon) and practical efforts (in order to collect
evidence and to explain the means of stance being expressed) and
can lead to various text analytics applications. The practical tasks
require processing large quantities of textual data that is unsuitable
for manual investigation. Therefore, stance researchers are inter-
ested in taking advantage of the automated ways of text processing
that can be offered by researchers from the field of natural language
processing (NLP).

However, many linguists face difficulties when trying to inter-
pret the output of NLP algorithms. Equally challenging for them is
how to gain insight into the data and provide useful feedback in or-
der to refine their analyses. In fact, NLP researchers would also
benefit from a technique that could improve their understanding
of the computational processes associated with the state-of-the-art
NLP algorithms. This predicament can be resolved by introducing
a Visual Analytics (VA) approach to provide linguistics researchers
with interactive visualizations for analyzing large text data and for
presenting the NLP experts with feedback at the same time. Our
research project StaViCTA (Advances in the description and expla-
nation of Stance in discourse using Visual and Computational Text
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Analytics) [6] addresses this research challenge and aims to pro-
duce a refined theory of stance, efficient interactive visualization
and computational techniques for its analysis, as well as solutions
for specific applications.

One of the steps towards the refined theory and sophisticated
NLP models for stance analysis is a training data set consisting
of text fragments (n-grams) that are associated with specific
expressions of stance. We refer to these n-grams as stance markers
and collect our training data set by analyzing online social media
texts (in English). In the rest of this poster abstract, we present our
tool called uVSAT that is designed to help stance researchers to
identify candidate documents that may contain stance expressions,
analyze the document texts and export the new stance markers.

Background and Related Work Since our tool focuses on the
analysis and collection of specific stance markers, we limit the
scope of our understanding of stance to a set of categories that de-
scribe the attitudinal, emotional or epistemic saturation of text. This
approach can be described as multidimensional sentiment analysis.

While there have not been many efforts of automated stance anal-
ysis in the field of computational linguistics, sentiment analysis is
well-described, and corresponding techniques have been applied
for analyses involving multiple sentiment categories. Our approach
is based on a particular semantic analysis technique, random index-
ing [5], that allows us to construct a vector space model for large
document collections with “seed words” (the markers in our termi-
nology) used as features. We combine this technique with simple
lexical analysis to identify documents relevant to specific stance
categories and to localize the markers in the text.

From the VA perspective, our tool has been designed to visualize
and interact with actual text data as well as text processing results
which include time-series. There have recently been multiple works
dedicated to text visualization and analytics of social media that ad-
dress the temporal aspect and even sentiment [4], though not stance
analysis yet. With respect to the main purpose of our tool, i.e.,
the refinement of stance markers collections, we should note the
works [2, 3] that facilitate the sentiment lexicon collection process.

2 DATA MODEL

Our web-based VA tool is currently designed to use time-series data
provided by our collaboration partners at the company Gavagai who
monitor and process online social media documents with a compu-
tational framework based on random indexing. To detect the docu-
ments associated with stance, we are currently using seed words rel-
evant to stance (i.e., stance markers) from several available sources
(WordNet, Generallnquirer, and CompassDeRose). The data con-
sists of timestamped numerical values that describe the aggregated
polarity of specific observers (i.e., kinds of stance, like "joy’ or ’ag-
gression’) for specific targets (i.e., monitoring/search entries, like
’weapons’ or ’‘diet’) with a time resolution of one hour. These
values do not directly correspond to the amount of our expected
markers, but they describe the tendencies, so further exploration of
original text data is required from the users. We are also provided
with the URIs of documents used to calculate the polarity scores,
though the corresponding HTML content has to be downloaded and
processed on our side.

3 VISUALIZATION AND INTERACTION APPROACHES

Fig. 1 displays our tab-oriented user interface with two types of
tabs: a single timeline view tab that is used to work with an arbitrary
number of timeline plots, and multiple document view tabs that are
opened by the user when fetching the document URIs.

uVSAT uses a standard line plot representation for time-series
data and supports usual interaction techniques for such plots
(overview, scroll&zoom, filtering). It supports multiple plots dis-
played on the same canvas or separately. For the comparison of sev-
eral plots displayed side by side, the user can control the automatic

vertical scaling. To facilitate the user with the search for regions of
interest (ROI), the tool supports automatic ROI highlighting based
on outliers/differential analysis. We also support trend analyses by
displaying linear or quadratic trend lines as overlay plots or instead
of selected plot segments. To enable efficient data exploration and
record the analysis process, we have implemented a history control
with an interactive diagram that provides an overview of the doc-
ument URI queries sequence, their results and relations. Finally,
users can select time intervals for specific sets of observers and
load the corresponding URI links. In this case, a new document
view tab is created, and a thumbnail of the line plot used for the
query is displayed in order to preserve the mental map.

A document view tab presents the user with the list of URI links.
By selecting a link, the corresponding document content is fetched,
processed and displayed including its text representation with high-
lighted stance markers, the hierarchical marker representation (used
for statistics, filtering, navigation and brushing), and the document
overview (including a 2D overview of marker distributions and
overviews for each kind of markers with respect to its distribution
over the entire document length) coordinated with the other views.
The user can explore the content of the document, export the whole
document with highlighted markers as a static HTML file, and ex-
port new stance markers by selecting text fragments and assigning
them with arbitrary tags. uVSAT even provides an opportunity to
copy the query link for a given document view tab and to use it in
later analysis sessions by opening a tab with identical contents.

4 CONCLUSION

uVSAT contains multiple approaches for analyzing temporal
and textual data as well as exporting stance markers in order to
prepare a stance-oriented training data set. We already use this
tool in our interdisciplinary StaViCTA project, and we hope that
it will also be useful for other researchers. Future work includes
additional overview and navigation techniques for document
sets, support for local database caching, streaming data, uncer-
tainty tackling (with regard to missing time-series data as well as
unavailable web documents), and arbitrary time-series data sources.
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