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ABSTRACT

In this abstract, we address the problem of information overload
that web users face when researching controversial topics on the
web. The ultimate goal of our project is to design a tool to aid users
in reviewing and learning about the quality and content of large
document collections online.

We highlight the challenges as well as the previous and future
steps taken to develop a document information quality visualization
tool. This lays the explorative groundwork for developing a web
browser tool which efficiently informs users about the quality of
web documents according to 8 quality dimensions. We also address
the challenges of identifying author and source perspectives in
documents and collections of controversial debate related text. We
use Natural Language Processing (NLP) methods to explore these
linguistic features and to extract important textual content with
which to contextualize the document information quality. Finally,
we motivate our planned crowd-sourced study which is designed
to explore the feasibility of automatically evaluating contradictory
perspectives across controversial documents. We take the highly
publicized vaccination debate as a focal point with which to focus
development.

1 INTRODUCTION

When searching for information on the web, the typical web user
must consume many web documents in order to learn about a
controversial topic, as well as the various perspectives through
which it can be viewed. Reviewing all the relevant documents on a
topic as returned by a web search is an overwhelming task, as there
are no measures or indicators describing each document’s content.
The user’s alternative is to only review a handful of documents,
but this risks creating an ‘information bubble’ of documents which
promote only one opinion. Thus, reducing the load of information
that must be consumed is key to alleviating the user’s information
overload problem, and can pave the way to helping the user to make
informed choices about the information they wish to consume on
the web.

Advancements in Information Extraction (IE) and Natural Lan-
guage Processing (NLP) make it possible to automatically assess
the quality of web documents [2], which is understood to be a
measure of how valuable a piece of information is with respect to
the user’s needs. Further, it is possible to extract perspectives from
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web documents texts [9], such as the beliefs, opinions, stances, and
world views of the author and of quoted sources. Building upon
studies such as these, our project is able to consider the problem of
information overload that web users face.

2 BACKGROUND

The challenge of visually expressing information qualities is being
attempted by some online platforms.!-? These try to raise the user’s
awareness about the political views expressed in online articles,
such as political polarity. However, these existing web implemen-
tations are rather course-grained as they focus on pinpointing
political leanings, rather than a more fine-grained decomposition
of different aspects of information quality as [2] does. Finally, these
platforms do not support a range of web document genres, in con-
trast to [2], which aims to process and measure the quality of web
document genres as diverse as online public health advice, news
reports, personal blogs, and so forth. Yet automatically identifying
perspectives across controversial debate text topics is a serious chal-
lenge, as NLP methods which are developed to extract stances from
one debate topic are not necessarily transferable to another [7]. We
also note that human readers can find it difficult to clearly identify
perspectives in such texts as well.

Figure 1: Current Design

3 PROJECT OUTLINE

We address these drawbacks by first focusing on how to visually
present document quality, and text content, to web users. We do
this by entering an iterative design process to research visualization
methods, which are guided by the goal of generating an informative
representation of multiple web documents. This visual representa-
tion of 8 quality dimensions is combined and contextualized with
summary sentences, which are automatically extracted from the
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While the rate does appear to have increased since
the year 2000, when CDC figures show around one in
150 children had the disorder, experts say this is
to do with better awareness of the disease and
changes in the way it is diagnosed.

“The CDC estimate has been flat for a couple of years,
just as they expected it to be, because the major
source of the increase that started in the 1990s was
broadened diagnostic criteria and much more public
awareness of what autism looks like, ” Mr Silberman
told the magazine.

The MMR vaccine has been available in the Us \\ =

since 1963, and the country believed it had eliminated “

measles more than a decade ago, meaning any —
cases in the country were imported from abroad and
there was no danger of domestic transmission.

Figure 2: Second Design

documents in order to give the user an impression of the document’s
content and debate stance. Our ultimate design goal is currently
progressing, with plans to reach a stage where the information
quality visualization tool it is incorporated into browsers as a web

information assessment tool that is accessible to the average user.

Our second focus is on exploring how best to harness NLP methods
and resources for approaching the difficult task of automatically
identifying perspectives in controversial debate texts, with an eye
to incorporating successes into the web browser tool.

PRECISION RELEVANCE L]
ACCURACY - READABILITY =
TRUSTWORTHINESS

COMPLETENESS ™
NEUTRALITY

Figure 3: Third Design

4 TOOL CHALLENGES AND DESIGN

Our information quality visualization tool has gone through several
design iterations (Fig. 2 and Fig. 3). In each iteration, we address
the challenges of how to graphically represent numerical data and
textual content without implying false relationships, as well as
how to compare multiple web documents [8]. In its fourth and
current design iteration (Fig. 1), the now responsive visualization
graphically models the output of a quality assessment tool [2]
which automatically evaluates the text of a web page according to 8
quality dimensions: Accuracy, Completeness, Neutrality, Relevance,
Readability, Trustworthiness, Precision, and Overall Quality. Each
of these are scored on a scale from 1 to 5. Additionally, we draw on
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methods from information retrieval and NLP to help contextualize
the quality scores with textual content (seen in Fig. 2). Automatic
text summarization based on TextRank [5] is used to extract the
top most relevant sentences from the documents being visualized,
and Term Frequency - Inverse Document Frequency (TF-IDF) is
employed to extract the most relevant keywords from the single
document, as well as from the document collection.

The next steps in the development of this information visualiza-
tion tool portion of our project is to perform demonstrations, as
well as a user testing study.

5 NLP CHALLENGES AND STUDY DESIGN

Identifying the overall stance (pro/con/neutral) towards topics within
a controversial debate as expressed in a document is the first step
towards identifying a document’s perspective [7]. Next, we aim
to find contradictory or non-contradictory relationship between
information. For example, one document may contain sentences
suggesting a causal link between vaccines and autism, whereas an-
other document may state that there is no evidence to support this
claim. Detecting contradictions between sentence pairs is reminis-
cent of the established NLP task of Recognizing Textual Entailment
(RTE) [1]. However, it has been shown that the performance of
existing RTE systems has been overestimated due to statistical
irregularities in the datasets [3, 4, 6]. In addition, our own investi-
gations in processing, extracting, grouping, and comparing texts
from our vaccination corpus3 suggest that actual, nuanced debate
texts, rather than clear-cut constructed sentence pairs, can pose
classification difficulties to humans. This is an important point to
keep in mind, as the optimal NLP results should typically match
human performance. In order to gauge the difficulty of the task,
we are implementing a crowd-sourced study to ascertain whether
non-expert human judges are able to annotate both stance and
contradictions in the vaccination corpus, and if they can reach a
high level of agreement with each other. The results, then, could
indicate if it is realistic to expect automatic RTE methods to also be
able to perform the task with success. This can pave the way for
further judging as to whether or not evaluating or fine-tuning ex-
isting RTE resources may advance automatic perspective detection
in controversial debate texts.

6 CONCLUSION

Our web document information quality visualization tool will soon
reach its user testing stage, and is progressing in parallel to the
detailed design and execution of the crowd-sourced stance annota-
tion study. These two portions of our project are moving together
towards an interdisciplinary full paper contributing to research in
NLP, as well as Computer and Web Science.
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