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ABSTRACT
The analysis of various opinions and arguments in textual data can
be facilitated by automatic topic modeling methods; however, the
exploration and interpretation of the resulting topics and terms may
prove to be difficult to the analysts. Opinions, stances, arguments,
topics, terms, and text documents are usually connected with many-
to-many relationships for such tasks. Exploratory visual analysis
with interactive tools can help the analysts to get an overview of
the topics and opinions, identify particularly interesting documents,
and describe main themes of various arguments. In our previous
work, we introduced an interactive tool called Topics2Themes that
was used for topic and theme analysis of vaccination-related dis-
cussion texts with a limited set of stance categories. In this poster
paper, we describe an application of Topics2Themes to a different
genre of data, namely, political comments from Reddit, and multiple
sentiment and stance categories detected with automatic classifiers.
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1 INTRODUCTION
The task of qualitative text analysis, in particular, the identification
of arguments and themes, requires a lot of effort from the analyst.
Computational extraction of main topics in a document or a corpus
has been shown to be an effective first step for such analyses [1, 9].
However, the typical output of topic modeling algorithms at the
detailed level is also overwhelming. The fields of information visu-
alization and visual analytics provide approaches for representing
and interacting with textual data and results of various text analyses
(including topic modeling [2] and sentiment & stance analysis [5])
to solve this problem.

In our previous work, we have introduced an interactive visual-
ization tool, called Topics2Themes [7], that is used to assist the task
of extraction and annotation of arguments in texts by providing
a Jigsaw-like list interface [3, 10]. Topics2Themes was primarily
designed to support analyses of vaccination-related texts with a
limited number of opinions or stances towards this issue, such as
for, undecided, or against. In this poster paper, we describe an ap-
plication of a customized version of Topics2Themes to a different
genre of data (political comments from Reddit) and a different set of
supported sentiment and stance analyses (with multiple categories).

2 METHOD
The data processing pipeline of Topics2Themes [6] includes the fol-
lowing steps: 1) optional classification or manual tagging of stances
associated with text documents; 2) preprocessing including stop
word removal, collocation detection, and clustering of semantically
similar words; and 3) topic modeling with either the LDA or NMF al-
gorithm. For the present work, we have customized Topics2Themes
to use the classifiers developed as part of the StaViCTA project [8]
for the first step. Then, we applied the tool to a data set of about 200
political comments from Reddit created during spring 2018. Each
document was automatically labeled with its dominant sentiment
category (positive, neutral, or negative) by the VADER sentiment
classifier [4] and a set of detected stance categories, such as cer-
tainty or contrast, by our custom stance classifier [8]. Using the
frontend of Topics2Themes displayed in Figure 1, we were able to
select an interesting topic on Internet neutrality among the output
of the NMF algorithm (see Figure 1(c)). By reading the related docu-
ments and identifying the recurring themes (see Figure 1(d–e)), we
established the main arguments in the ongoing discussion about
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Figure 1: The screenshot of Topics2Themes customized for multiple sentiment & stance categories discovered in political
comments from Reddit: (a) data loading controls; (b) list of topic terms; (c) list of topics (the first one is selected); (d) list
of documents (displaying detected sentiments & stances and associated themes); (e) list of user-defined themes (displaying
sentiments & stances for all associated documents); and (f) zoomed-in cutout of the first theme in (e). Here, the user hovered
over the first theme displayed in (e), which affected highlighting of elements and links in other lists (in blue color).

Table 1: Classification categories

Sentiment: Positive, Neutral, Negative

Stance: Agreement, Certainty, Concession & Contrariness, Contrast, Disagreement, Hypotheticals, Need & Requirement, Prediction, Rudeness, Source of Knowledge, Tact, Uncertainty

the upcoming U.S. Senate vote on Internet neutrality1. The result-
ing user-labeled themes displayed in Figure 1(e–f) also provide a
barchart-like overview of various sentiment and stance categories
discovered in the associated documents (see Table 1), thus provid-
ing us with an opportunity to compare the opinions related to the
themes.

3 CONCLUSIONS AND FUTUREWORK
In this poster paper, we briefly demonstrated the potential applica-
tions of our interactive tool Topics2Themes to political texts from
social media. Topics2Themes allows the users to visually explore
the output of topic modeling and stance classification algorithms,
conduct close reading of the original texts, and annotate arguments
for various viewpoints by defining recurring themes. Our future
work includes collaboration with domain experts, evaluation of our
proposed approach, and integration of Topics2Themes into larger
visual stance analysis workflows.
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