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Figure 6. Tweets posted from news feeds with percentage of nonreplicated and replicated tweets.
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Figure 7. Tweets posted from desktops with percentage of replicated and nonreplicated tweets.

on by users are more likely to be read again and replicated by
other users.

News Sections Per Country

We found that the prominence of news sections varies con-
siderably from country to country. American newspapers
present a lower-than-average volume of articles about Arts,
Economy, and Local news, and a higher-than-average vol-
ume of news articles covering Entertainment, Fashion,
Opinion, National, and World news. Links to news articles
from British newspapers are more often Opinion,
Environment, Education, Lifestyle, and World news pieces,
and less often about Politics, Local, and National news.

Spanish news articles present a higher-than-average inci-
dence of Local and National news and a lower-than-average
incidence of news articles on Politics and Sports.

Links to Brazilian news articles proportionally empha-
size Sports, Arts, Education, Technology, and National
news, but also present a lower-than-average volume of news
articles about Economy, Opinion, and World news. German
news outlets present a much higher-than-average volume of
news articles about Economy and Politics and much lower-
than-average volume of news articles about Entertainment,
Opinion, and National news. Figures 8 shows the absolute
number of news articles per section across countries and
Figure 9 shows the normalized (relative) performance of
each news section per country.
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Figure 8. Countrywise distribution of news articles per newspaper section (absolute data).
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Figure 9. Countrywise distribution of news articles per newspaper section (normalized data).

Broadsheets Versus Tabloids

We investigated whether the separation between broadsheet
and tabloids used in print newspapers is consistent with the
content distributed online. Although we have focused on
quality newspapers, the editorial styles of news outlets inves-
tigated in this study present a variation that encompasses the
broadsheet and tabloid spectrum. We confirmed the hypoth-
esis that newspapers can be grouped by cluster algorithms
based on the relative volume of news articles covering hard
and soft news topics, and the groups classified by the cluster-
ing analysis are consistent with the perceived editorial style
of the news outlets.

The results revealed a clear division between news out-
lets that emphasize infotainment news and news outlets that
cover hard news stories. The clustering analysis with
k-means algorithm reported four clusters comprehending

11, 12, 5, and 12 news outlets, respectively. Group 1 clus-
tered papers with a large volume of soft news items, includ-
ing Los Angeles Times, New York Daily News, New York
Post, Chicago Sun-Times, USA Today, The Sunday Times, El
Correo, La Vanguardia, Estado de S.Paulo, Jornal do
Commercio, and Zero Hora. Group 2 clustered most German
newspapers and includes The Washington Post, Evening
Standard, El Periodico, Folha de S.Paulo, Valor Economico,
Frankfurter Allgemeine Zeitung, Frankfurter Rundschau,
Financial Times Deutschland, Siiddeutsche Zeitung, Die
Tagesspiegel, Die Welt, and Die Zeit.

Group 3 includes local news outlets or newspapers with a
larger-than-average volume of local news, including Daily
Express, ABC, La Razon, La Voz de Galicia, and Correio
Braziliense. Group 4 includes the leading newspapers in
most countries and also clustered news outlets with an edito-
rial emphasis on high journalism standards. This last group
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Figure 10. Newspapers clustered (dissimilarity measure based
on Euclidean distance) into four groups according to the relative
distribution of news articles per news section. Ordination axes
indicate the total variation in the dataset.

comprehends The New York Times, The Wall Street Journal,
The Guardian, The Independent, Daily Telegraph, Financial
Times, The Times, El Mundo, El Pais, Estado de Minas,
O Globo, and die Tageszeitung. Except for German newspaper
die Tageszeitung and Brazilian newspaper Estado de Minas,
the news outlets clustered in Group 4 are leading newspapers
within their respective countries and present a higher-than-
average volume of hard news articles. Figure 10 shows the 40
newspapers clustered into four groups according to the rela-
tive distribution of news articles per news section.

The results from the hierarchical clustering based on
squared Euclidean distances between the 40 news outlets
returned a dendrogram that clustered newspapers with high
volume of news articles dedicated to hard-news stories, such
as Politics, Opinion, Local, National, and World news. The
center of the dendrogram includes a much larger group of
newspapers that also covered hard-news topics, but which also
presented a higher volume of soft-news material. Figure 11
shows a circular dendrogram that clusters liberal news outlets
The Guardian and The New York Times, and proceeds includ-
ing newspapers with similar editorial profile, including The
Independent, Washington Post, and die Tageszeitung. The sub-
sequent clusters include leading British newspapers The Times
and Daily Telegraph, followed by leading Spanish and
Brazilian newspapers El Pais and O Globo.

Not surprisingly, Figure 11 shows business-oriented news
outlets Financial Times and The Wall Street Journal clus-
tered together (based on k-means and hierarchical clustering)
on the left part of Figure 11, and also Valor Econémico and
Financial Times Deutschland on the top of the circle. German
leading newspapers Die Zeit, Siiddeutsche Zeitung, and
Frankfurter Allgemeine Zeitung are also clustered together
on the top left of the ring. As expected, newspapers with a
high volume of infotainment and soft news content clustered
together at the lower-left portion of the circle, including
news outlets New York Post, Los Angeles Times, New York

Figure Il1. Newspapers clustered based on the relative
distribution of news articles per section. Colors indicate k-means
clustering, and the polar dendrogram is based on hierarchical
clustering converted into a fan phylogram.

Daily News, and Chicago Sun-Times. Daily Express, which
as previously mentioned presents a sensibly different edito-
rial style, but also newspapers with lower-than-average cir-
culation like Estado de Minas, Correio Braziliense, and
La Razon, fail to cluster with other newspapers and appear at
the end of the circle.

Hard and Soft News

We also performed a clustering analysis based on squared
Euclidean distances between the 21 news sections. We
expected the relative distance between news sections to be
consistent with the newsworthiness criteria that classify
news articles into hard and soft news. The cluster analysis
with k-means algorithm revealed a clear separation between
hard and soft news topics without the need for any hand cod-
ing. The cluster analysis returned the two groups shown in
Figure 12. The first group contains six sections and it clus-
tered the hard news topics Economy, Opinion, Politics, and
Local, National, and World news. The second group clus-
tered 15 soft news sections, including Arts, Cars, Crime,
Education, Entertainment, Environment, Fashion, Health,
Jobs, Lifestyle, Science, Sports, Technology, Tourism, and
Weather.

We also simulated the relationship between newspapers
and news sections as a bipartite predator—prey network with
two trophic levels (Figure 13). The lower level of the plot
shows the most tweeted sections in increasing order of
importance across countries, with Politics, National, World,
and Economy as the most popular sections among Twitter
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Figure 12. Clustering of news sections across newspapers with
ordination axes indicating the total variation found in the dataset.
Cluster | includes hard news stories while Cluster 2 groups soft
news items.

users in the five countries, followed by Sports, Local news,
Opinion pieces, Entertainment, and Arts. The upper level
indicates the predominance of news sections per country.
German newspapers present a higher-than-average volume
of news articles focusing on Politics and Economy; Brazilian
newspapers emphasize Sports and Politics; Spanish newspa-
pers show a significant volume of articles on Local and
National news, and American newspapers include a much
higher-than-average volume of messages on Entertainment.

Figure 14 draws a food web as a grid using a matrix of
news sections and newspapers. It shows three groups of
newspapers. The group on the right includes leading newspa-
pers within their respective countries, with a higher volume
of hard news articles but also a considerable volume of arti-
cles across the range of news sections. The group on the left
includes papers that emphasize soft news topics, and again
we observe the same news outlets clustered with the k-means
algorithm: Los Angeles Times, New York Daily News, New
York Post, Chicago Sun-Times, USA Today, The Sunday
Times, El Correo, La Vanguardia, Estado de S.Paulo, Jornal
do Commercio, and Zero Hora. The group in the middle
includes most of the German news outlets that presented a
higher-than-average volume of news articles on Politics and
Economy, but also an overall low volume of news items
altogether.

Conclusion

The results reported in this paper indicate that the ecosystem
of newsmaking is going through considerable changes.
Audiences now have the opportunity to express their agency,
not only as readers of texts but also as a fundamental piece
that decides which news articles are replicated and which
news sections gets the most attention across social network-
ing sites. This investigation sheds light into the transformed

architecture of journalism that increasingly relies on the par-
ticipation of audiences (Mitchelstein & Boczkowski, 2009)
and on the integration of multiple media ecosystems. We
have shown how the distribution of news articles and sec-
tions change across countries and whether traditional models
from print media endure in social networks.

The leading newspapers in their respective countries per-
formed better than average on Twitter, particularly £/ Pais in
Spain, The New York Times in the United States, Estado de
S.Paulo in Brazil, Siiddeutsche Zeitung in Germany, and
Duaily Telegraph in the United Kingdom. We established that
the overall strategy of news outlets to relay links to news
articles on Twitter via website feeds is inefficient, as most
links remain singletons and likely unread. We also found that
news articles tweeted using mobile and desktop platforms
are much more likely to be replicated, and that countries with
a larger volume of news articles also present a larger volume
of mobile platform usage, though not necessarily a larger
user base. These results confirm that feedback to news items
from a large user base is pivotal for the replication of the
content across social networks.

While most newspapers investigated in this study pre-
sented a decline in the readership share in comparison with
their print circulation, the results also show that German and
Spanish readers are more likely to read multiple national
newspapers, and that British readers are more likely to resort
to foreign sources of news than their counterparts in Brazil,
United Kingdom, and United States. Contrary to previous
research, we found the concentration of links to news articles
posted by top users to be fairly low, as around a fifth of the
links to news articles that circulated on Twitter in the period
were posted by a large community of least-active users. The
results also show that news readership on Twitter replicates
the editorial profile of print publications, as new outlets are
clearly grouped according to their editorial profile. The dif-
ferences between broadsheet and tabloid inherited from leg-
acy media remain relatively unchanged in terms of content
shared on Twitter.

Consistent with previous research (Quandt, 2008), we
found that different national cultures place different weights
on news sections. Perhaps confirming and conflicting with
the perceived stereotypes of nationalities reported in public
opinion research (Prothro, 1954; Reigrotski & Anderson,
1959), German readers placed greater emphasis on Politics
and Economy; Brazilians on Sports and Arts; Spaniards on
Local and National news; Britons and Americans on Opinion
and World news. On the other hand, and perhaps further
accentuating positive and negative cultural stereotypes
reported in social psychology literature (Cuddy et al., 2009;
Jonas & Hewstone, 1986; Katz & Braly, 1933), Americans
placed less emphasis on Economy and Arts; Britons on
Politics and Local news; Spaniards on Sports and Politics;
Brazilians on Opinion items and World news; and Germans
on National and World news.
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Figure 13. Most tweeted sections across countries (lower level) and prevalence of sections per country (upper level).
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Figure 14. Frequency matrix of articles per news sections across the 40 newspaper. Data normalization based on squared Euclidean

distances between the 21 news sections.

Finally, the methodology and the results presented in
this paper are only possible due to the recent availability
of social network data. Twitter in particular and social net-
works in general provide avenues for quantitative research
at unprecedented scales. The understanding of which
news sections of newspapers are the most and least read
by readers in different parts of the world was until recently

very restricted due to scanty data. Social media data not
only allowed for this novel approach, but also likely
changed the circulation and access to news items. We
expect the availability of social network to data to support
new lines of research inquiry and novel research methods
designed to explore the networked architecture of online
journalism.
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