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Newspapers have been analyzed in many disciplines, including the humanities, social sciences, and
natural sciences. However, previous research using Japanese newspapers investigated the absolute
frequency (number) of articles of interest and did not examine the relative frequency (rate) of
articles, restricting a deeper understanding of humans, society, and nature. The absolute frequency
and the relative frequency of articles can show different patterns of results, which leads to different
conclusions. Thus, investigating only the absolute frequency of articles is insufficient, or sometimes
misleading. Therefore, it is necessary to examine not only the absolute frequency of articles but also
their relative frequency. For this purpose, | conducted a series of systematic searches and provided the
yearly numbers of articles in the three databases of Japanese national newspapers over the 150 years
between 1872 and 2021. This paper enables researchers to calculate the relative frequency of articles,
contributing to research in many disciplines.

Background & Summary

Newspapers as an important tool for research. Newspapers have been analyzed in research in many
academic disciplines, including the humanities (e.g."?), social sciences (e.g.**), and natural sciences (e.g.>®).
Analyzing newspapers is a frequently used approach for at least three reasons.

First, newspapers reflect the interests and attentions of people in general, through which researchers can
examine humans, society, and nature. Because newspaper companies must sell as many newspapers as possible
in a competitive market, writers and editors choose topics and content of articles based on what people in gen-
eral are interested in and pay attention to at the moment (e.g., recent natural disasters, timely political events).
Thus, topics and content are strongly influenced by public interests and attentions.

Second, newspapers are a product that reflects group-level elements of culture (e.g.”*), which is one of the
important objects of examination. For example, cultural norms affect contents and topics of articles. Because
newspapers have strict space and time constraints, writers and editors must limit an amount of information.
In this process, norms affect selections of articles/topics regarding which articles/topics are important and
should be included (or excluded).

Third, newspapers are a cultural product that remains over time (for reviews, see”'°), which enables research-
ers to empirically examine changes from the past to the present. Fundamentally, it is difficult to examine his-
torical changes because it is impossible to go back to the past and conduct experiments and surveys. Thus,
newspapers are a desirable tool for investigating historical changes. In fact, they have been frequently used to
analyze cultural changes (e.g.'"'?).

A significant limitation of past research in Japan: relative frequency of articles was not exam-
ined. However, most previous research did not examine the relative frequency of articles (rate of articles) of
interest. Most studies investigated the absolute frequency of articles (number of articles), restricting a deeper
understanding of humans, society, and nature. As far as I looked over, studies that indicated the yearly total num-
ber of articles and calculated the rates of articles (dividing the number of articles by the yearly total number of
articles) were not found in Japan. At least in most studies, the absolute numbers of articles have been investigated,
but the rates of articles have not been commonly investigated.
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Yomidas Rekishikan (3 X & 2 B £ 4%) | Kikuzo II Visual (MMIIE $ = 7 V) | Maisaku (% %)
Newspaper | The Yomiuri Shimbun The Asahi Shimbun The Mainichi Shimbun
Period 1874-2021 1879-2021 1872-2021
Years 148 years 143 years 150 years
Datasets Scanned image (1874-1989; 116 years) Scanned image (1879-1999; 121 years) | Scanned image (1872-1986; 115 years)
Text (1986-2021; 36 years) Text (1984-2021; 38 years) Text (1987-2021; 35 years)
Scanned image (1874-1989): 4,539,324 Scanned image (1879-1999): 5,761,309 | Scanned image (1872-1986): 2,325,658
ﬁ‘iﬁ:fr Of | "ext (1986-2021): 8,424,760 Text (1984-2021): 9,103,980 Text (1987-2021): 7,434,078
Total: 12,964,084 Total: 14,865,289 Total: 9,759,736

Table 1. Summary of the three databases of the Japanese national newspapers.

It is necessary to examine not only the absolute frequency of articles but also their relative frequency. This
is because absolute frequency and relative frequency can show different patterns of results, reaching different
conclusions. Thus, investigating only absolute numbers of articles is insufficient, or sometimes misleading.

For example, a study found an increase in numbers of newspaper articles mentioning a concept and con-
cluded that society emphasized the concept more strongly over that period. Nevertheless, if the numbers of total
articles increased more remarkably than the numbers of articles mentioning the concept, the rates of articles
mentioning the concept could decrease. This implies that society de-emphasized the concept over the period,
which is opposite to the initial conclusion.

For another instance, a study reported that the numbers of newspaper articles mentioning a concept were
stable and concluded that society did not change its emphasis on the concept for the period. Yet, if the number
of total articles increased (decreased), the rates of articles mentioning the concept could decrease (increase).
This implies that society de-emphasized (emphasized) the concept over the period, which is a totally different
conclusion.

Therefore, access to the total yearly numbers of articles in databases enables researchers to calculate the
relative frequencies of articles in addition to the absolute frequencies. This contributes to research in many
academic disciplines including the humanities, social sciences, and natural sciences because the databases have
been commonly used in this wide range of academic fields.

Moreover, this paper becomes archived historical data at present. Numbers of articles in the databases can
change over time. Especially for the updates of databases, newspaper companies gradually add new articles to
their databases. In contrast, companies sometimes remove previous articles from their databases for some rea-
sons (e.g., infringing copyrights, protecting personal information). Thus, it is important to record information
in the databases similar to a time stamp.

The current paper. The current paper provides the yearly number of articles in the three databases of
Japanese national newspapers (the three databases are explained in detail below). To do this, I conducted a series
of systematic searches in the databases.

Methods

Three databases of the Japanese national newspapers. Three major national newspapers were ana-
lyzed: the Yomiuri Shimbun (3% 5% #7 M), the Asahi Shimbun (48 B #7 H), and the Mainichi Shimbun (# B #7 i)
(“Shimbun” means newspaper in Japanese). These newspapers have been the most popular national newspapers
in Japan (the big three newspapers): the Yomiuri Shimbun was the bestselling newspaper in Japan. the Asahi
Shimbun was second, and the Mainichi Shimbun was third?.

These newspapers have been popular not only in Japan but also worldwide. In fact, in the ranking of world
daily newspapers in circulation in 2015, the Yomiuri Shimbun was first, the Asahi Shimbun was second, and the
Mainichi Shimbun was sixth ('%; also see!®). Furthermore, the Yomiuri Shimbun has the world record for the
largest daily circulation in the Guinness Book of World Records (13,537,276 issues distributed in 2010'°).

These Japanese newspaper companies offer systematic online databases. Thus, I used these databases of each
newspaper: Yomidas Rekishikan (3 I " Z /& ¥ #; the database of the Yomiuri Shimbun), Kikuzo II Visual
(MRIIE ¥ 2 7 Ju; the database of the Asahi Shimbun; The name of this database changed in April 2022.
The new and current version of the name is Asahi Shimbun Cross-Search. Contents of the database did not
change due to the change of the name. The present article focuses on the articles until 2021 before the name was
changed, so the previous name, Kikuzo II Visual, is used in this article), and Maisaku (# % ; the database of the
Mainichi Shimbun). A summary of these three databases is indicated in Table 1.

Each of these databases consists of two parts: scanned image and text. Older newspapers are archived as
images. The articles in this part are stored with text headings. Users can search for articles using these headings
(contents are not searchable). Newer newspapers are archived as text. Articles in these newspapers are stored
with texts. Thus, users can search for articles both by their content and by their headings.

Yomidas Rekishikan (3 3 & R J& $_4#E; the database of the Yomiuri Shimbun). Newspapers between 1874 and
1989 (116 years) are archived as images. The inclusion of articles in 1874 started in November, which means that
the number of articles in 1874 covers two months. This former part had 4,539,324 articles in total. Newspapers
between 1986 and 2021 (36 years) are archived as text. The inclusion of articles in 1986 started in September,
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Fig. 1 The numbers of articles in the Yomidas Rekishikan (3 3 & Z /& ¥ ££; the database of the Yomiuri Shimbun;
1874-2021).

Note. Black bars indicate the numbers of articles in the scanned image dataset (1874-1989), and blue bars indicate
the numbers of articles in the text dataset (1986-2021).

Il

\H

2010
2015
2020

meaning that the number of articles in 1986 covers four months. This latter part had 8,424,760 articles in total.
Thus, the total number of articles that this database included was 12,964,084.

Kikuzo II Visual (MBI E ¥ = 7 )v; the database of the Asahi Shimbun). Newspapers between 1879 and 1999
(121 years) are archived as images. This part had 5,761,309 articles. Newspapers between 1984 and 2021 (38
years) are archived as text. This part had 9,103,980 articles. Thus, the total number of articles was 14,865,289.

Maisaku (# % ; the database of the Mainichi Shimbun). Newspapers between 1872 and 1986 (115 years) are
archived as images. The major articles in this part are stored with headings. This part had 2,325,658 articles.
Newspapers between 1987 and 2021 (35 years) are archived as text. This part had 7,434,078 articles. Thus, the
total number of articles was 9,759,736.

Procedure. To obtain the number of articles in the databases by year, I conducted a series of searches without
entering words in the search box in each of the databases for a given year. Usually, words or phrases are entered to
search articles, but here, I intentionally entered no words in the search box.

Data Records

Performing these procedures, the numbers of articles in each of the three national newspapers by year are indi-
cated in Fig. 1 (Yomidas Rekishikan; 3 I #° Z /& ¥ 4#; the database of the Yomiuri Shimbun), Fig. 2 (Kikuzo I
Visual; Bl BIIE ¥ = 7 )U; the database of the Asahi Shimbun), and Fig. 3 (Maisaku; # & ; the database of the
Mainichi Shimbun). The raw data are archived on the Open Science Framework (OSF) platform (https://doi.
org/10.17605/OSEIO/F8SH3Y).

In Fig. 3a, which visualizes the numbers of articles between 1872 and 2021, the numbers of yearly articles
between 1872 and 1944 are difficult to see because they are relatively smaller than those after the period. Thus, I
added the other figure (Fig. 3b) focusing on this period.

Figure 4 shows the numbers of articles in all three national newspapers by year to see differences among the
three newspapers.

In this article, I provided the total numbers of articles by year in the databases. By applying this procedure,
numbers of articles by component, such as sections (e.g., politics, economic), regions (e.g., Tokyo, Osaka), and
time periods (e.g., before and after World War II, during major natural disasters) are also available.

Technical Validation

It is necessary to confirm whether the procedure indeed captures the number of articles by year in the data-
bases: the validity of this procedure. I asked each of the newspaper companies (the Yomiuri Shimbun, the Asahi
Shimbun, and the Mainichi Shimbun) whether a search without entering words in the search box indeed yields
the number of articles for a given year. All the companies answered that this assumption is correct. Thus, the
validity of this procedure has been officially confirmed.

Usage Notes
Three notes should be explained to use these data appropriately. First, these numbers are not equal to the num-
bers of articles published in printed versions of the newspapers. They might be different from each other. The
databases do not include some articles for some reasons such as infringement of copyrights and protection of
private information.

Second, the numbers in the databases are at the point of December 2022. As explained above, these numbers
can change over time. Thus, if users of these datasets need accurate numbers of articles at a given time, it is
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Fig. 2 The numbers of articles in the Kikuzo II Visual (Bl II E 2 = 7 Ji'; the database of the Asahi Shimbun;
1879-2021).

Note. Black bars indicate the numbers of articles in the scanned image dataset (1879-1999), and blue bars
indicate the numbers of articles in the text dataset (1984-2021).
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Fig. 3 The numbers of articles in the Maisaku (# & ; the database of the Mainichi Shimbun; 1872-2021).
Note. Black bars indicate the numbers of articles in the scanned image dataset (1872-1986), and blue bars
indicate the numbers of articles in the text dataset (1987-2021).

recommended that they follow the same procedure that I explained above. If users do not need very exact num-
bers of articles, they can use these datasets as they are.
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Fig. 4 The numbers of articles in the three newspaper databases (1872-2021).

Note. In the periods when there were two values from both the scanned image dataset and text dataset in the
Yomidas Rekishikan (the Yomiuri Shimbun database) and the Kikuzo II Visual (the Asahi Shimbun database),
larger values were used.

Third, the numbers do not include the number of advertisements published in newspapers because they are
different from written articles in nature.

Code availability

No code was developed for this work.

Received: 5 October 2023; Accepted: 10 April 2024;
Published online: 02 May 2024

References
1. Kawashima, S. Discourse on artificial intelligence and robot in newspaper articles. Journal of the Japanese Society for Artificial
Intelligence 32, 935-942, https://doi.org/10.11517/jjsai.32.6_935 (2017).
2. Yawata, K. Tracing the history of “multicultural coexistence” as a media agenda: An analysis of the Mainichi Shimbun. Multicultural
Relations 17, 3-17, https://doi.org/10.20657/jsmrejournal.17.0_3 (2020).
3. Miyazawa, T. How to describe “defeat” in sports: Reproduction of “Japaneseness” through Yomiuri Shimbun newspaper articles.
Japan Journal of Sport Sociology 26, 59-74, https://doi.org/10.5987/jjsss.26-02 (2018).
4. Ogihara, Y. Notations of “kirakira name” and their frequencies of usage: Analyses of newspapers and academic literature. Journal of
Human Environmental Studies 21, 33-38, https://doi.org/10.4189/shes.21.33 (2023).
5. Fujibe, F. & Matsumoto, J. Long—term changes in the newspaper coverage of words related to meteorology and disaster. Tenki 69,
319-325, https://doi.org/10.24761/tenki.69.6_319 (2022).
6. Okuhara, T., Ishikawa, H., Okada, M., Kato, M. & Kiuchi, T. Newspaper coverage before and after the HPV vaccination crisis began
in Japan: a text mining analysis. BMC Public Health 19, 770, https://doi.org/10.1186/512889-019-7097-2 (2019).
7. Brescoll, V. & LaFrance, M. The correlates and consequences of newspaper reports of research on sex differences. Psychological
Science 15, 515-520, https://doi.org/10.1111/j.0956-7976.2004.00712.x (2004).
8. Markus, H. R., Uchida, Y., Omoregie, H., Townsend, S. S. & Kitayama, S. Going for the gold: Models of agency in Japanese and
American contexts. Psychological Science 17, 103-112, https://doi.org/10.1111/j.1467-9280.2006.01672.x (2006).
9. Morling, B. Cultural difference, inside and out. Social and Personality Psychology Compass 10(12), 693-706, https://doi.org/10.1111/
spc3.12294 (2016).
10. Morling, B. & Lamoreaux, M. Measuring culture outside the head: A meta-analysis of individualism—collectivism in cultural
products. Personality and Social Psychology Review 12, 199-221, https://doi.org/10.1177/1088868308318260 (2008).
11. Carlquist, E. et al. Well-being vocabulary in media language: An analysis of changing word usage in Norwegian newspapers. The
Journal of Positive Psychology 12, 99-109, https://doi.org/10.1080/17439760.2016.1163411 (2017).
12. Nafstad, H. E., Blakar, R. M., Carlquist, E., Phelps, ]. M. & Rand-Hendriksen, K. Ideology and power: The influence of current neo-
liberalism in society. Journal of Community & Applied Social Psychology 17, 313-327, https://doi.org/10.1002/casp.931 (2007).
13. Japan Audit Bureau of Circulations. Shinbun hakkosha repoto. hanki [Newspaper Company Reports] (2018).
14. World Association of News Publishers. World Press Trends 2016 (2016).
15. Villi, M. & Hayashi, K. “The Mission is to Keep this Industry Intact” Digital transition in the Japanese newspaper industry.
Journalism Studies 18, 960-977, https://doi.org/10.1080/1461670X.2015.1110499 (2017).
16. Guinness Book of World Records. Highest daily newspaper circulation https://www.guinnessworldrecords.jp/world-records/
highest-daily-newspaper-circulation- (2023).
17. Ogihara, Y. Numbers of articles in the three Japanese national newspapers, 1872-2021. Open Science Framework. https://doi.
org/10.17605/OSEIO/F8SH3 (2024).

Acknowledgements
I appreciate the three national newspaper companies (the Yomiuri Shimbun, the Asahi Shimbun, and the
Mainichi Shimbun) for answering my queries and providing valuable information about their databases.

Author contributions
The author confirms being the sole contributor of this work and approved it for publication.

SCIENTIFIC DATA | (2024) 11:437 | https://doi.org/10.1038/s41597-024-03245-9 5


https://doi.org/10.1038/s41597-024-03245-9
https://doi.org/10.11517/jjsai.32.6_935
https://doi.org/10.20657/jsmrejournal.17.0_3
https://doi.org/10.5987/jjsss.26-02
https://doi.org/10.4189/shes.21.33
https://doi.org/10.24761/tenki.69.6_319
https://doi.org/10.1186/s12889-019-7097-2
https://doi.org/10.1111/j.0956-7976.2004.00712.x
https://doi.org/10.1111/j.1467-9280.2006.01672.x
https://doi.org/10.1111/spc3.12294
https://doi.org/10.1111/spc3.12294
https://doi.org/10.1177/1088868308318260
https://doi.org/10.1080/17439760.2016.1163411
https://doi.org/10.1002/casp.931
https://doi.org/10.1080/1461670X.2015.1110499
https://www.guinnessworldrecords.jp/world-records/highest-daily-newspaper-circulation-
https://www.guinnessworldrecords.jp/world-records/highest-daily-newspaper-circulation-
https://doi.org/10.17605/OSF.IO/F8SH3
https://doi.org/10.17605/OSF.IO/F8SH3

www.nature.com/scientificdata/

Competing interests
The author declares no competing interests.

Additional information
Correspondence and requests for materials should be addressed to Y.O.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International

CE | jcense, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Cre-
ative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not per-
mitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the
copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2024

SCIENTIFIC DATA | (2024) 11:437 | https://doi.org/10.1038/s41597-024-03245-9 6


https://doi.org/10.1038/s41597-024-03245-9
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Numbers of articles in the three Japanese national newspapers, 1872–2021

	Background & Summary

	Newspapers as an important tool for research. 
	A significant limitation of past research in Japan: relative frequency of articles was not examined. 
	The current paper. 

	Methods

	Three databases of the Japanese national newspapers. 
	Yomidas Rekishikan (ヨミダス歴史館 the database of the Yomiuri Shimbun). 
	Kikuzo II Visual (聞蔵IIビジュアル the database of the Asahi Shimbun). 
	Maisaku (毎索 the database of the Mainichi Shimbun). 

	Procedure. 

	Data Records

	Technical Validation

	Usage Notes

	Acknowledgements

	Fig. 1 The numbers of articles in the Yomidas Rekishikan (ヨミダス歴史館 the database of the Yomiuri Shimbun 1874–2021).
	Fig. 2 The numbers of articles in the Kikuzo II Visual (聞蔵IIビジュアル the database of the Asahi Shimbun 1879–2021).
	Fig. 3 The numbers of articles in the Maisaku (毎索 the database of the Mainichi Shimbun 1872–2021).
	Fig. 4 The numbers of articles in the three newspaper databases (1872–2021).
	Table 1 Summary of the three databases of the Japanese national newspapers.




