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ABSTRACT

delivery models are required to break the vicious cycle of
the bias.

We present NewsCube2.0, a social news website aiming to
mitigate the effects of bias on socially contentious news
issues. For contentious issues, news producers actively try
to shape readers’ cognition of the issue according to their
viewpoints and interests through various types of articles.
Also, they take advantage of various framing methods.
NC2.0 enables users to collectively create a framing
spectrum for a contentious issue. It aims to help readers
easily understand at a glance the standpoint from which
each article views and interprets the issue in contrast to
others from a global perspective. As such, NC2.0 helps
readers understand the issue from a plural of viewpoints
and formulate their own balanced views, free from a
specific biased view.

In this paper, we present NewsCube2.0 (NC2.0), a social
news website aiming to mitigate the effects of bias on
socially contentious news issues. In NC2.0, users
collectively create a framing spectrum for a contentious
issue. It forms and gives a global view on the diverse
framing of a number of different producers to a common
issue. It helps readers easily understand at a glance the
standpoint from which each producer views and interprets
the issue in contrast to others from such a global
perspective. As such, they can understand the issue from a
plural of viewpoints and formulate their own more balanced
views, free from a specific biased view.
Our attempt to bias mitigation was initially made in [9]. As
the first effort, we targeted the most common type of news
articles, i.e., straight news articles. Getting hints from the
structural characteristics of straight news, namely, the
inverted pyramid structure, we could provide a
computational framework for aspect-level browsing [10],
which reveals the difference in the selected facts among
articles on a common event.
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NC2.0 deals with various types of articles and different
forms of framing methods beyond straight news articles and
selection of facts in the articles. For socially contentious
issues, news producers actively try to shape readers’
cognition of the issue according to their viewpoints and
interests. They cover the issues with their opinions and
interpretations through various types of articles, e.g.,
columns and editorials, blog posts. In doing so, they take
advantage of various framing methods; the framing can be
embodied through selection of information, selection of
writing style, selection of presentation style. Due to the
irregularity and complexity of the types of articles as well
as the framing methods, it seems very difficult to approach
the bias problem with purely computational methods.

INTRODUCTION

The bias of the news media often turns journalism into
subjective propaganda. News producers actively frame 1
reality in favor of their political, ideological views, or
business interests. They select different facets of the reality,
cover these facets in different tones, and present them in
different styles. Bias is more explicit and frequent in the
coverage of contentious, political or socio-economic issues
such as the Iraq war [6], the Sunshine policy2 [8]. As such,
it often causes a sharp increase in political polarization,
misunderstanding of critical issues, and a significant impact
on elections. However, it is difficult for ordinary readers to
critically analyze and detect the bias. They mostly passively
perceive news through restricted channels, often times
through a single channel. Advanced news production and

NC2.0 attempts to harness collective knowledge to structure
the framing spectrum. The readers have high potential to
understand and evaluate the different framing of the articles
when their participations are cleverly aggregated and
coordinated. As for contentious issues, many readers
potentially have motivation to actively evaluate interested
articles and share the results. NC2.0 notices such

To frame[3] is to “select some aspects of a perceived reality and make them more
salient in a communicating text, in such a way as to promote a particular problem
definition, causal interpretation, moral evaluation and/or treatment recommendation”
2
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motivation and transforms it to collaborative construction
of the framing spectrum.
To facilitate collaboration, NC2.0 provides frame
structuring tool as a browser add-on. The key to the tool is
twofold: first, it aids participants to analyze an article with
regard to various framing methods by giving a guideline for
the analysis. Second, it helps the readers intuitively
coordinate the position of the article in the framing
spectrum. It loads and presents the framing spectrum of the
covered issue. NC2.0 also employs automatic issue
bootstrapping. It automatically detects contentious news
issues, and creates an initial structure of the framing
spectrum which participants can further build upon.
BACKGROUND AND RELATED WORK

Many studies have shown the inherency of bias of news
companies [4][5]. They argue that media bias is rather an
inevitable structural problem of the news industry than a
temporary phenomenon. A survey by the American Society
of Newspaper Editors [13] revealed that 78 percent of the
public believed that there was bias in news reporting. The
impact of media bias on distorting social awareness on
critical public issues and collective decision making process,
such as elections, has also been reported. Kull et al. [6]
reported misperceptions of the public specifically on the
Iraq war, e.g., links between Iraq and al Qaeda, and their
relation to individuals' primary news source. Gerber et al.
showed how media bias affected voting in elections through
empirical studies [2].
Following [9], the solutions to the problem can be viewed
at two different points, i.e., production vs. post-production
stage. While the production stage approaches try to avoid
the creation of bias, the post-production stage approaches
deal with the created biases of produced contents. News
producers have established Journalism ethics and standards,
and developed alternative reporting formats such as pointcounterpoint or roundtable discussions. However, the
approaches entirely depend on the efforts of individual
journalists or require significant changes in the news
production process. These approaches have not succeeded
in resolving the problem. Media bias is still widespread [13].
The post production approaches are classified to bias
correction, bias diagnosis, and bias mitigation, which
NC2.0 takes. Though not focused on news issues,
Wikipedia makes trials to correct bias through collaborative
review. However, correction of bias is intrinsically difficult
as it is hard or impossible even to clearly define what an
unbiased news is.
Many researches in mass communication try to diagnose
bias in news articles. They attempt to examine and explain
the bias of produced news articles. However, the scale of
analyses is limited as they are conducted by a few
experienced researchers. The studies are mostly confined to
a single issue, and the scope of analyzed articles is limited
to those of a few big news outlets.

Bias mitigation takes a practical approach while admitting
the prevalence of biases. The approach attempts to reduce
the effect of the biases on readers' experience rather than to
clearly prove or correct them. NC2.0 attempts to provide
users with tools for active interactions with which they
easily discover and experience diversity of existing biased
views over an issue. It supports users themselves to develop
their own balanced views. Importantly, it utilizes mass
collaboration to cover many contentious issues. It rapidly
collects and organizes news articles revealing different
viewpoints.
NC2.0 is also related to the efforts on social news websites,
e.g., digg.com, reddit.com, which are gaining much
attention recently. Current social news websites aim to
support users to share or recommend contents of their
interest. They collect contents from participants and present
them in the order of popularity, e.g., number of votes.
NC2.0 gives an important new direction, i.e., media bias
mitigation, to these services.
NEWSCUBE2.0 DESIGN

NC2.0 aims to expose different viewpoints of the media
through the framing spectrum. The framing spectrum
relatively orders news articles regarding their viewpoints to
a contentious issue. It helps readers intuitively perceive the
difference of the viewpoints, and compare and contrast
different viewpoints.
NC2.0 is designed to address the key issues in supporting
the evolution of the framing spectrum, i.e., initial
structuring, collaborative extension, and conflict resolution.
First, NC2.0 creates an initial structure of the framing
spectrum and help participants understand the point of
dispute. Second, it supports participants collaboratively
extend the created spectrum by submitting and coordinating
new articles over it. Third, NC2.0 provides interface
support for resolution of conflicts arising while organizing
the framing spectrum. We first present the service interface
of NC2.0 and describe the approaches taken for these issues.
NewsCube2.0 Service Interface

Figure 1 shows the service interface of NC2.0 for a selected
news issue. The design goal of this service interface is to
support readers to quickly understand the selected issue,
and lead them to compare different framing of the issue.
For this, the service interface includes three main
components: context section, framing spectrum, and
contrast section.
 Context section: The context section aims to efficiently
contextualize the selected issue. The presentation of the
section is based on the narrative structure of news [8],
whose identified elements are background (scene), main
agent(s), action, agency (how the action is done),
implications. The narrative structure is known to act as a
cognitive model when a reader understands the reported
situation. The section selects and presents the articles
which gives information related to the elements.

enables them to participate just by adding new articles to
the created framing spectrum.
To identify contentious issues, NC2.0 monitors the
editorials of news providers which show different
ideological characteristics. The selection of the news
providers is based on media frame analysis researches [8].
In editorials, news producers select an issue and explicitly
reveal their viewpoints. An issue is likely to be contentious
if it is selected by multiple news providers. NC2.0
continuously collects editorials and performs topic
similarity analysis, i.e., TF-IDF combined with cosine
similarity, to identify the commonly covered issue.
The initial structure of the framing spectrum is created by
seeding two articles with opposing views. We use editorial
of two representative news providers which show
contrasting ideological characteristics. From the seed
articles, the participants make sense of the opposing
viewpoints of the argument, e.g., whether they are pro vs.
con, liberal vs. conservative, etc.

Figure 1. NewsCube2.0 service interface
 Framing spectrum: The component aligns groups of
articles over the framing spectrum. The color gradation of
the background helps users perceive the change of
viewpoints. Each segment composing the spectrum
represents a group of articles registered to that position. It
presents the title of a member article. In Figure 1, the
framing spectrum organizes the articles on the issue “The
announcement of the government’s four major river
restoration project”. The title of the left-most segment
which reveals a negative view is “the project eventually
aims for the Grand Korean Waterway”. It argues that the
announced project is equivalent to the Grand Korean
Waterway project, which was cancelled due to the strong
opposition of the public. The segment at the center
reveals a less negative view whose title is “Resolving
distrust is the first key for success”. The title of the rightmost segment is “Opposition for opposition's sake should
be stopped”.

The context section is organized with the articles covering
the elements of news narrative. First, it detects news agency
reports which are redundantly published in many news
providers. News providers frequently use these articles to
deliver basic facts of an event such as the main agent(s),
their action, and agency. NC2.0 also detects articles focused
on the elements, background, and implication. For this, we
create a list of vocabularies related to background, and
implication based on the researches on news taxonomy [7].
NC2.0 selects the articles whose title includes a vocabulary
in the list.
Collaborative Spectrum Extension

NC2.0 harnesses mass collaboration to extend the framing
spectrum. The participants can submit variety of articles
such as straight news articles, blog posts, columns and
editorials. They also collaboratively organize the structure
of the spectrum, i.e., the position of articles in the spectrum.

 Contrast section: The contrast section enables users to
focus and contrast specific segments. When a user selects
a segment, the contrast section reveals contrasting
viewpoints. It shows the articles registered to the two
segments: the selected segment, and the segment with
opposing views. For each article, the section gives
awareness on the framing methods used in the article.
The framing methods are annotated by the participants.
The contrast section in Figure 1 shows the left-most
segment and the right-most segment. To make connection
with the bias spectrum view, the border of the two
selected segments is colored into red and blue.

The Frame Structuring Tool is implemented as a simple
browser add-on (Figure 2). Participants can load the tool by
a single mouse-click while browsing any news articles.
Through the tool, they can easily submit new articles and
collaboratively extend the framing spectrum.
To support analysis of articles, the tool guides on the
framing methods that are frequently used in news articles. It
gives a categorized list of the methods, and enables the
participants to check each method they found in the
submitting article. The participants can also annotate free
text comments to explain the detected methods. The listed
methods act as detailed criteria for frame analysis, also as a
common guideline which restrains participants from
arbitrary operationalization and analysis of framing.

Automatic Issue Bootstrapping

NC2.0 automatically constructs the initial structure of the
service interface. It detects a contentious issue, creates the
initial structure of the framing spectrum, and organizes the
context section. This reduces the burden of participants and

The provided category gives a comprehensive view to
various framing methods used in news production. We
synthesize the framing methods used at news gathering,
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writing, and editing, based on the studies of journalism and
communication [1]. These include the methods realized
through selection of information, which are commission,
omission, and source selection; through the style of writing,
such as labeling, word choice, and tone; and through
presentation, such as space allocation, photo selection. We
do not claim these as a complete checklist but propose them
as a practical guide supporting analysis of readers.
The tool presents the framing spectrum to enable the
participant to coordinate the position of the submitting
article. It automatically retrieves and shows the framing
spectrum of the covered issue from the service interface of
NC2.0. The covered issue is identified using topic similarity
analysis technique. Using the spectrum, participants
compare articles and their framing methods. They can
decide the position of the article in the spectrum by
comparing it with a small number of articles. The article
may be located to the same position with an existing
segment or a new position.
Conflict Resolution in NewsCube2.0

As interpretation of framing methods involves subjectivity
in nature, conflicts may arise between participants while
structuring the framing spectrum. There can be two types of
conflicts in NC2.0: disagreement on the order of articles in
the spectrum and that on the framing methods used in the
articles.
Designing a conflict resolution process is a complex issue
which requires careful observation on various aspects of the
conflicts. For example, the resolution process may focus on
arbitration between the participants if their opinions show
slight difference. Otherwise, the resolution process may
rather focus on choosing a certain opinion. Important
aspects of the conflict include, the diversity of opinions
related to a conflict, the degree of difference between the
different opinions, and their rigidness.
Rather than to develop a specific resolution process, NC2.0
is currently designed to observe these aspects through
deployment. Thus, the service interface is made to give
awareness on a conflict, and to enable users to express their
opinion. It highlights the articles whose location or framing
methods are under a conflict. When a user clicks the article,
the interface visualizes different opinions, e.g.,
recommended locations, expressed by other participants.
Users can express their opinion while considering others’
opinions.
PILOT STUDY
Participants and Procedure

We recruited 18 participants (11 males and 7 females) for a
pilot study. All of them were students in the age range 2030 years, and used the Internet as their primary news source.
For diversity of participants, we recruited students from
different majors, computer engineering (7 participants),
information science (4 participants), and journalism (7
participants).

Figure 2. The Frame Structuring Tool
We conducted an instruction session about the website with
the participants. We also gave two days of practice period to
help them get used with the website. They were then allowed
to use the website and participate whenever and wherever
they preferred during the pilot study.
The pilot study was conducted for two weeks. Various
contentious issues that arose during the corresponding period
were updated in the website. Example issues include “Bill
Clinton’s North Korea Trip”, “strike of Ssangyong Motor
workers”, and “conflict on the media legislation”, to name a
few. The participants shared contents related to the issues
through the website during the pilot study period. We
conducted a semi-structured interview to gather feedbacks
after the pilot study.
Observations
Usefulness of Automatic Issue Bootstrapping

We observed the effectiveness of automatic issue
bootstrapping for supporting the users to participate. Many
participants said that NC2.0 covered the issues of public
interest in a timely manner. They also commented that the
articles of the context section and the seed articles of the
framing spectrum gave sufficient information required for
participation. They could make sense of what the important
issues are and the opposing arguments around the issue.
Necessity of framing spectrum management methods

The pilot study revealed that additional management
methods are required to main the readability of the framing
spectrum. According to our observation, the length of the
spectrum is an important factor which influences the
readability of the spectrum. When the length of the
spectrum goes beyond a certain degree, the participants
tend to have difficulty in interpreting it and lost motivation
for contribution. It is necessary to reorganize the spectrum
in such cases, e.g., by merging near segments.

The heterogeneity of the submitted articles was another
important factor. There were some types of articles which
confuse the participants: the articles that are irrelevant to
the main discussion points of the spectrum, the articles
published at a different stage of the event. These types of
articles make hard for the participants to compare the
degree of bias. A method to remove or relocate such articles
has to be developed.
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Design of different roles and corresponding interfaces

We also observed that the interface has to consider the
participants’ different level of motivation. The level of
motivation varied: while some participants actively share
many articles and annotate them with various comments,
some participants rarely contributed. In the interview,
active participants said that they wanted to do more things,
e.g., reorganizing the framing spectrum, relocating articles,
etc. On the other hand, participation was not simple for
those who rarely contributed. Comparing their articles with
those in the framing spectrum and positioning them
required more effort than they would normally put for
sharing of news articles. In order to reflect the different
level of motivation, different roles may be defined, e.g.,
editor, simple contributor, etc., and different interfaces may
be designed for each role accordingly.
CONCLUSION AND FUTURE WORK

We have designed and implemented NC2.0, a social news
site designed for mitigation of media bias. It supports
participants to collectively organize a framing spectrum for
contentious news issues. Users of the service can compare
and contrast different viewpoints in the spectrum and
develop their own views, free from specific biased view.
Our pilot study revealed a number of challenges which
should be addressed: the framing spectrum needs further
management methods to maintain its readability, and the
system has to consider the different level of motivation of
the participants.
Another challenge of the system is continuous collection of
data through mass participation. Our future work is to
develop a system which uses existing data in the web. This
would reduce the burden to collect massive data from the
users of the system. An initial approach has been made in
[11] by utilizing the comments of news articles. We are also
studying for automatic methods which can contrast
opposing views of contentious issues [12].
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