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Topology of Media Bias*
Fat-Tailed Distribution as Universal Distribution of Quotation by Analyzing News Source
Networks with 16.5 Million Articles

Daemin Park**

(Assistant Professor, School of Media and Communication, Sunmoon University)

Many studies on media bias point to a heavy reliance on official sources, such as governments and
corporations, regardless of the media outlets, coverage, topics, or periods. If source bias persists
despite numerous efforts to mitigate it, it may be due to its universal nature.

In this study, we shed light on the universality of source bias by structuring source citation patterns
into news source networks and identifying topological features of news source networks.

We collected 16,538,668 articles from 19 national newspapers and economic journals in five
categories (political, economic, social, cultural, and international) from 2000 to 2020, using BigKinds,
the news big data system of Korea Press Foundation. \We compared these articles by obtaining the
degree exponents from 1,700 datasets, categorized by year, category, and media outlet.

Qur findings showed that the degree exponents converged to 1.2. This implies that when the news
source network is sufficiently mature, it exhibits a universal fat-tailed distribution across period, media,
and topic, meaning that a small number of sources are cited as highly significant, while many sources
are cited as relatively unimportant.

This has several methodological, theoretical, and practical implications. First, methodologically, to
validly analyze news big data, including news source networks, it is necessary to ensure that the
distribution of source citations, when the pattern is represented as news source networks, has a
fat-tailed distribution. A fat-tailed distribution means that at least the rankings of the top sources are
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robust enough that they are not significantly affected by missing or incorrect information. To be
reliable, a source's ranking should be such that it is widely co-cited in multiple articles, allowing for
the emergence of one centralized hub source and one large main cluster. The collected news big data
should be large enough to include most of the important sources.

Second, news big data analysis centered on top sources is better suited for media system-level analysis
than cross-media comparative research. Cross-media comparisons require analyzing the content of
each source in the fat tail. The problem is that there are a lot of sources in the fat tail. Analyzing these
sources is ultimately only possible through qualitative research that focuses on specific individuals or
groups of sources, reading and reviewing their quotes.

Third, the convergence of news source networks to a fat-tailed distribution suggests that source bias
is a socio-physically universal phenomenon: it is inevitable as long as deadlines exist under objectivist
journalistic practices that rely on citations to establish factuality. However, the fat-tailed distribution
suggests that the harm of source bias can be reduced by actively seeking out sources in the fat tail in
addition to official sources in the center.

Keywords: Source Bias, News Source Network, Fat-tailed Distribution, Scale Free Network, Degree
Exponent
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Figure 1. Isomorphism of two networks
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Figure 2. Visualization of news source network
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Table 1. Theoretical Topology of News Source Networks

Category Visualization N koo N Pyloar) .
Complete ° 3
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Table 2. Comparison of Degree Exponents by Medlia Outlet

Media Section Year Degree Numl?;r d?af hub Degree exponent
Kyunghyang International 2020 764 1 1.336
Kookmin llbo International 2019 822 1 1.336
Naeil News International 2018 202 1 1.386
Donga llbo International 2018 702 1 1.317
Maeil Business Newspaper Culture 2015 1609 1 1.262
Money Today International 2019 1243 1 1.303
Munwha Il-bo International 2018 499 1 1.342
Seoul Economic Daily Economy 2009 2299 1 1.217
The Seoul Shinmun Daily International 2018 705 1 1.366
The Segye Times Culture 2012 1253 1 1.264
The Asia Business Daily Culture 2014 2040 1 1.201
Aju Business Daily Politics 2020 690 1 1.376
Chosun llbo Politics 2020 1376 1 1.324
JoongAng Ilbo Politics 2019 1494 1 1.301
Financial News Culture 2014 764 1 1.372
Hankyoreh International 2018 653 1 1.326
The Korea Economic Daily Politics 2019 818 1 1.339
The Hankook llbo International 2018 779 1 1.339
Korea Herald Business International 2017 813 1 1.344
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