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Abstract

Wikipedia, the world’s largest encyclopedia, is
often linked across the Web as an authorita-
tive source of information. While a vast body
of work has characterized how users experi-
ence Wikipedia within its own platform, little
is known about what, where, or why other web-
sites use Wikipedia. The answers to these ques-
tions have important implications for improv-
ing the design and the production of knowledge
within the Wikipedia platform. In this paper,
we use the Common Crawl dump, to construct a
dataset of webpages that link to Wikipeda, called
Web2Wiki, which we then use to conduct the first
large-scale analysis of how Wikipedia is linked
across the Web.
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1 Introduction

Wikipedia’s status as the de-facto encyclopedia on the In-
ternet has rendered it one of the most visited websites in
the world. This unique status and prosperity has further
inspired rich bodies of academic literature on Wikipedia,
providing insights about its structure, readership, knowl-
edge gaps, as well as user behaviours. Initial headways
have also been made in assessing Wikipedia’s role be-
yond Wikipedia through an analysis of its impact on law
and science. But no research has yet studied the ex-
tent of Wikipedia’s presence on the public Web. In this
work, we conduct the first large-scale analysis of how
Wikipedia is linked across the Web, something we term
its “webonization”. We do so by extracting all Wikipedia
links from Common Crawl—the largest public dump of
HTML content on the Web— and examining three aspects
of Wikipedia linking: RQ1: What types of Wikipedia ar-
ticles are linked more less on the Web? RQ2: Where are
Wikipedia articles likely to be linked (both on the Web in
general and within a page)? RQ3: Why are Wikipedia
articles linked on the Web?

2 Data and Methodology
The dataset used in this work was extracted from the
February 2021 Common Crawl dump1—the largest pub-
lic scrape of all HTML pages on the Web created prior
to February 2021—through a regex search of <a> tags,
the HTML element for hyperlinking (a summary of
the dataset is available in Table 1). Specifically, the
Web2Wiki dataset contains all the publicly accessible
HTML pages that link to Wikimedia projects, as well
as the bare webpage–article link pairs. We further use
Homepage2Vec to classify webpages into their respec-
tive Curlie topics (a clustering of websites) and ORES
topics (a clustering of Wikipedia articles) to get coarser
representations of articles (Lugeon et al., 2022).

3 Results
3.1 What Wikipedia articles are linked?
We proceed by first tackling the question of what ar-
ticles are salient on the Web through a comparison of
Wikipedia’s Web links to two auxiliary sources. On the
one hand, we use Wikipedia in-degree as a proxy of ar-
ticle importance on Wikipedia. In-degree is an effective
baseline since it endows an implicit importance score on
each article. On the other hand, we define its social im-
portance as the number of times an article is invoked in
Reddit comments. Web references, Wikipedia in-links,
and Reddit invocations each produce a distribution over
the ORES topics. Fig. 1 shows these differences in prob-
abilities for the Web, Reddit, and Wikipedia. We observe
that there are some topics which are more likely to be
linked on the Web like Computing, Medicine & Health,
Philosophy & Religion, and Technology, than other topics
like Sports, North America, Northern Europe, Military,
and Music which are underrepresented. We also no-
tice some differences between the Web and Reddit, with
Reddit being more likely to link to articles belonging to
Politics, Philosophy, and Medicine, whereas the Web is
relatively more likely to link to articles related to Northern
Europe, Music, and Computing. This asymmetry could
be indicative of a knowledge gap on Wikipedia between
the articles that are important on Wikipedia, and the sites

1https://commoncrawl.org/2021/03/
february-march-2021-crawl-archive-now-available/
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that are important in external discussion. Considering
this new article weighting could guide discussions about
where to direct attention when curating Wikipedia.

3.2 Where Wikipedia articles are linked?
Next, we turn to quantifying where Wikipedia articles are
linked on the Web. Here we measure which webpages
are likely to link to a Wikipedia article (using a Curlie
trained webpage classification) as well as where within a
webpage a link is included (by defining structural HTML
rules to determine if a link is in the boilerplate, main
content, or a response). Fig. 2 shows the difference in
distributions across 14 Curlie topics between websites
that link to Wikipedia articles and a random sample of
the Web. Since the model provides a separate probability
for each class, the probabilities do not necessarily sum
to 1. We observe that there exist differences between sec-
tions of the Web that link to Wikipedia and the Web as a
whole. A larger portion of the Web is made up of Busi-
ness and Shopping websites, which are less likely to link
to Wikipedia articles. On the other hand, News, Science,
Society, Arts, Computers, and Reference have a higher
proportion of Wikipedia links. We further segment a
webpage into three groups: boilerplate, main content,
and user responses (e.g. comments). We observe that
the vast majority of Wikipedia links occur in the main
content (91%), but a non-trivial portion also occurs in
the other two segments, with boilerplate and responses
representing 7% and 2% of the links, respectively.

3.3 Why Wikipedia articles are linked?
Finally, we examine why articles are linked using an intu-
itive taxonomy obtained via iterative coding of Wikipedia
links on the Web. To measure the degree to which each
type of linking is present, we randomly sampled 500
webpages that link to Wikipedia, and annotated the links
based on if they are used for content enrichment or at-
tribution. This manual annotation revealed that content
enrichment is by far the largest reason for including links
to Wikipedia articles within a webpage (95%), whereas
only 5% of links are used for various types of attribution:
finding that evidence represents almost 4% of the links,
while content sourcing is just over 1%. Generalizing
these numbers to all 48.8M English Wikipedia links that
are used in the main content of a webpage, we observe
that approximately 2.4 million and 46.4 million links are
used for attribution and content enrichment, respectively.

4 Discussion
Research on Wikipedia’s use on the Web is a small but
burgeoning area. Studying Wikipedia’s broader connec-
tions to the Web has been called upon as a part of the
“New Research Directions” by the Wikimedia Founda-
tion in 2015 (Taraborelli, 2015). More recently, the foun-

dation repeated this call-to-action in its “New Research
Roadmap for Identifying Knowledge Gaps” (Redi, 2022).
In their future plan, they argued for studying “knowledge
gaps of the broader Web” and the “forms of knowledge
Wikimedia needs to acquire in order to fulfill its role on
the Web”. By running the first ever large-scale analysis
of Wikipedia linking across the Web, this work fills a
gap in current research on Wikipedia and the Web, as
well as answers fundamental and paramount questions
about Wikipedia’s “webonization”. In summary, our pa-
per makes four main contributions. First, we construct
the inaugural dataset of Wikipedia links across the Web
including the raw HTML code for each webpage with
links to Wikipedia. This dataset represents a large frac-
tion of the Web and includes links to nearly 1.68% of
all domains in the Common Crawl dump. Second, we
illustrate broad differences in what articles are linked on
the Web. We find that Wikipedia linking is associated
with the in-degree importance of articles on Wikipedia,
instead of behaviors that emerge on social media, high-
lighting the nuanced ways in which Wikipedia is typically
used online. There also exist differences in groupings of
articles that are linked on the Web, invoked on Reddit, and
structurally important on Wikipedia. In general, the Web
cares about specific subtopics of Wikipedia like Comput-
ing, Medicine & Health, and Technology, social media
cares more about Philosophy and Politics, and Wikipedia
articles focus most on Sports, Music, North America and
Northern Europe. Third, specific sections of the Web
are relatively more dependent on Wikipedia than others.
Moreover, different segments within a webpage depend
on Wikipedia differently. The final contribution is a sys-
tematic approach to studying linking on the Web. We
theorize two fundamental reasons for a link being in-
cluded in a webpage – attribution and content enrichment
– and draw estimates on the number of webpages that use
Wikipedia for either reason by randomly sampling these
webpages.
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Language #Domains #Webpages with #Wikipedia articles #Incoming %Wikipedia articles responsible
links to Wikipedia linked on the Web Web-links for 80% of the Web-links

English (EN) 940,239 14,462,267 3,619,416 48,829,702 9%
German (DE) 155,887 2,128,814 824,981 5,882,838 17%
French (FR) 96,875 1,465,997 692,220 4,925,889 17%
Japanese (JA) 56,651 818,110 656,086 4,455,828 20%
Spanish (ES) 88,903 1,262,583 486,811 3,629,491 17%
Russian (RU) 53,219 1,105,698 465,283 2,705,021 19%
Italian (IT) 55,329 851,533 350,046 2,463,232 16%
Portuguese (PT) 27,350 413,034 226,713 1,194,040 22%
Swedish (SV) 14,716 256,776 221,530 1,138,989 23%
Dutch (NL) 33,953 366,933 206,727 892,750 29%
Vietnamese (VI) 11,190 146,623 101,427 882,410 12%
Polish (PL) 23,012 376,167 161,395 752,888 23%

Table 1: Summary statistics of the Web2Wiki dataset, portraying the number of distinct domains and webpages that
link to Wikipedia, the number of distinct Wikipedia articles that are linked on the Web, the total number of incoming
Web-links to Wikipedia, and the percentage of Wikipedia articles that are responsible for 80% of the Web-links,
respectively, across the 12 most linked language versions of Wikipedia on the Web.
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Figure 1: Comparison of proportion of in-links on
Wikipedia, Web links, and Reddit invocations of
Wikipedia. A higher score means proportionally more
in links on the Web than on Wikipedia.
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Figure 2: Comparison between websites that link to
Wikipedia and a random sample of all websites. For
each topic, the difference between the “Web overall” and
“Web linking to Wikipedia” probabilities determines its
leaning. When the score for “Web linking to Wikipedia”
is higher, it implies that the topic tends to link more to
Wikipedia, while the reverse implies that Wikipedia arti-
cles are underrepresented across that particular topic.
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