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Abstract

Wikipedia is not only the world’s largest online encyclope-
dia and among the most frequented websites, but provides
important data leveraged by many popular services and prod-
ucts. Since Wikipedia data is ubiquitously encountered, it is
important to evaluate its coverage of content and identify data
gaps that may exist. Here, we evaluate Wikipedia’s coverage
of the music domain, which is one of the most popular topics.
Particularly, we compile the most prominent 50,000 music
artists (by streaming popularity on a large online streaming
platform) and determine whether each artist has a Wikipedia
page. We first show that streaming popularity correlates with
Wikipedia representation— while 90% of the top one thousand
most popularly streamed artists are on Wikipedia, the chance
of being on Wikipedia drops to 50% after the ten thousandth
artist. Next, we examine the Wikipedia coverage of artists of
different gender and genre, while controlling for popularity.
We also examine, for artists that are on Wikipedia, the amount
of content, frequency of edits, and Pagerank for their pages.
We uncover large differences in representation for artists of
different genres; for the same popularity level, hip hop, latin,
and dancelelectronic artists are most lacking in representation
while rock artists have approximately twice as much repre-
sentation. With respect to gender, while female artists are un-
derrepresented in the top of the music industry itself, male
artists were less likely represented on Wikipedia relative to
the female artists in this study’s top sample, suggesting inter-
action with genre and visibility of select superstars.

Introduction

Wikipedia is the world’s largest online encyclopedia, with
English Wikipedia! being the third most visited website in
the world, garnering over 2 billion visits per month (Ahrefs
2020). Even internet users who do not directly visit
the website might unknowingly and frequently encounter
Wikipedia data. For example, Google, Yahoo!, and Bing’s
search results prominently display side-bars with facts from
Wikipedia. Furthermore, Wikipedia-derived data is com-
monly ingested to build large-scale knowledge graphs (Paul-
heim 2017; Gomez-Perez et al. 2017) such as DBpedia,
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Yago, and Freebase (Lehmann et al. 2015; Bollacker et al.
2008; Hoffart et al. 2013). Such Wikipedia-based knowledge
graphs powers search, conversational agents, question and
answering, and product recommendations for many major
technology companies such as Google and Microsoft (Noy
et al. 2019). Thus, Wikipedia serves not only as the de-facto
online encyclopedia for everyday usage, but its data under-
lies various datasets, machine learning models, recommen-
dation systems, and other services. Having a clearer under-
standing of Wikipedia data will help to uncover biases in
existing knowledge bases and provide guidance to improve
the accuracy and comprehensiveness of many products. Past
work has performed such analyses of Wikipedia’s poten-
tial biases in representation, particularly of gender (Graells-
Garrido, Lalmas, and Menczer 2015; Siddiqui 2015). How-
ever, large-scale studies of biases in gender and other aspects
of cultural representation is lacking. We here focus on mu-
sical artists and music genres.

Wikipedia plays a key role in the documentation and
representation of art and culture. Early studies found that
roughly 43% of articles cover the “entertainment” category,
with “music” being the most popular subcategory (Spoerri
2007; Kittur, Chi, and Suh 2009). Another study similarly
found “culture and arts” to be the top category, followed
by “People and self” (Heist and Paulheim 2019). Largely
driven by fans, it appears that the Wikipedia community
has particular interest in popular musical artists, bands and
singers (Halavais and Lackaff 2008). Given the large vol-
umes of traffic for viewing and editing articles of music and
musicians, Wikipedia has potential to be a very comprehen-
sive repository of music knowledge in the world. However,
it may at the same time be vulnerable to amplifying certain
biases that exist in its community of editors and viewers,
as well as of society at large. Considering the popularity of
music as a Wikipedia ‘destination’, and the monetary and
societal influence of entertainment (Gioia 2019), it is some-
what surprising that larger-scale analyses focused on musi-
cal artist representation are not readily available.

We provide understanding of Wikipedia representation of
artists at scale. Our contributions are three-fold:

* First we show that streaming popularity highly correlates
with Wikipedia representation. Using an automated ap-



proach, we were able to link the most popular 50,000
music artists (using streaming popularity on a large audio
streaming platform as a proxy for popularity) to their En-
glish Wikipedia page with an 95% accuracy as estimated
based on expert annotator checks of an artist sample.

* Second we comprehensively analyze the representation of
a large population of notable figures in the music domain.
Entity linking allows us to examine the representation of
a large population, instead of the need to make inferences
extrapolated from smaller samples.

* Finally, we examine and quantify which types of artists
are left out and which ones are well represented with re-
spect to gender and genre. We discuss the gaps in repre-
sentation and their implications.

Related Work

Not only is music one of the most popular subjects on
Wikipedia, it deeply influences society and culture. Music
plays a critical role in social movements, by promoting col-
lective identity, driving emotions, and fueling social and po-
litical protests (Mondak 1988; Danaher 2010; Peddie 2017).
Moreover, music is a multi-billion dollar industry, with con-
tinuing projections of double-digit growth 2. Thus, the music
industry operates at a scale that deserves critical examination
and is an important contributor of culture and society. To
date, there have been very few large-scale examinations of
differences in the representation of different types of musi-
cal creators on Wikipedia. Considering the considerable bar-
riers for women in the music industry (Smith, Choueiti, and
Pieper 2018), as well as importance of genre-related com-
munities as cultural drivers (Baym 2012), here we focus on
gender and genre to see whether Wikipedia reflects these in-
dustry dynamics.

Knowledge Graph Coverage and Refinement

Wikipedia data is commonly ingested as a basis for build-
ing industrial-scale knowledge graphs (Gomez-Perez et al.
2017). However, knowledge graphs are not static products
but undergo continual refinement and improvement, requir-
ing constantly adding missing knowledge or removing in-
accuracies(Paulheim 2017; Blanco et al. 2013). Knowledge
graph completion is a topic of active research in the scientific
community. Although no knowledge graph will ever reach a
state of full completion, efforts to fill in gaps in knowledge,
or awareness of potential biases in the knowledge bases are
needed. In this study, we examine whether there exist biases
in Wikipedia representation of musical artists. Studying rep-
resentation of musical artists provides particularly rich data,
as musicians and music garner significant engagement on
Wikipedia(Spoerri 2007; Halavais and Lackaff 2008; Kittur,
Chi, and Suh 2009). Uncovering potential gaps or discrepan-
cies in representation of artists or other notable figures is an
important step towards building more accurate and complete
knowledge bases.

Zhttps://www.riaa.com/reports/riaa-releases-2019-year-end-
music-industry-revenue-report/
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Representation on Wikipedia

Issues of representation and algorithmic bias have been top-
ics of growing attention. Past studies show that biases often
reflect existing societal inequities (Buolamwini and Gebru
2018; Sweeney 2013) and have highlighted the importance
of representing identities well (Schlesinger, Edwards, and
Grinter 2017). One open question is whether, for example,
Wikipedia representation of music reflects traditional barri-
ers to underrepresented creators. A multitude of work has in-
vestigated differences in how different groups of people are
represented on Wikipedia. (Samoilenko and Yasseri 2014)
analyzed Wikipedia representation of notable academics.
They reveal that Wikipedia may be producing an inaccurate
view of academia, as there is no significant correlation be-
tween Wikipedia article metrics and academic notability (as
measured by academic publication citation metrics).

(Callahan and Herring 2011) examined differences in the
ways in which notable figures from Poland and the United
States are represented in the Polish versus English language
editions of Wikipedia. Several past studies have examined
gender representation on Wikipedia (Wagner et al. 2015,
2016; Reagle and Rhue 2011). (Reagle and Rhue 2011) ex-
amined article length and coverage of women vs men on
Wikipedia. (Wagner et al. 2015) and (Wagner et al. 2016)
assess how notable men and women are represented along
several dimensions. They show that women on Wikipedia
are more notable, indicating a glass-ceiling effect. They also
observe structural and lexical biases against women. For ex-
ample, articles on women are more likely to be linked to
men than vice versa and are more likely to include dis-
cussion about romantic relationships and family-related is-
sues. (Graells-Garrido, Lalmas, and Menczer 2015) stud-
ies gender representation on Wikipedia by examining net-
work structure, meta-data (e.g. infobox attributes), and lan-
guage (e.g. frequent unigrams and bigrams). They show that
women are more likely to be associated with certain meta-
data attributes such as “spouse” and certain categories of
words. Further, women have lower node centrality and less
than expected incoming links from pages of men. Thus, dif-
ferent groups have varying levels of representation along dif-
ferent dimensions. Although some of the notable people ex-
amined in these studies may have included those in the mu-
sic industry, it is unclear whether the findings observed in
the general group of notable figures holds true to the music
domain, specifically.

Representation on Wikipedia appears largely a function of
its editor community, which is a population with particular
characteristics and norms. For example, the ‘average’ edi-
tor is Caucasian, white-collar, technologically-inclined, and
male (Wikipedia 2020). The number of female editors in the
US is estimated to lie around 22.7%, and globally around
16.1% (Hill and Shaw 2013). Geiger presents a vignette of
the hurdles a newcomer editor faces in navigating Wikipedia
workflows, and a study of the meta-infrastructure that in-
fluences editing on Wikipedia (Geiger 2017). More specif-
ically, Collier and Bear explore various psychological bar-
riers facing female contributors such as lack of confidence
in expertise, avoidance of conflict and seeking collabora-
tion rather than deleting and editing others’ work (Collier



and Bear 2012). Similarly, Menking and Erickson explores
how female editors experience gender-based hostility such
as vandals, trolling and edit wars (Menking and Erickson
2015).

In an effort to mitigate such barriers, Wikipedia has re-
cently announced its goal to draft policies to fight harass-
ment and toxic behavior on the platform (Verge 2020). Var-
ious efforts aim to better support communities in maintain-
ing Wikipedia. This includes automated quality assessment
methods (Dang and Ignat 2016) to improve content, but
also tooling for editors and creating safer spaces (Mor-
gan et al. 2013), including aligning tooling with different,
sometimes conflicting values (Smith et al. 2020). Bipat et
al., for example, also find that editor interactions and fa-
cilitation strategies on talk pages differ between Spanish
and English Wikipedia, which suggests that tooling may
have consequences on the content presented in different cul-
tural or language editions (Bipat et al. 2019). As a step to-
wards lowering barriers and increasing coverage of under-
represented groups, there have been targeted initiatives. For
example, there have been meetups and edit-a-thons to en-
courage editors to write more women® and black culture
into Wikipedia*. Wikimedia researchers also have set up
programs to increase coverage, and for example developed
methods to recommend articles-to-create for entities that ex-
ist in one language but not in another (Wulczyn et al. 2016),
and methods to assess article quality (Halfaker 2017).

Additional work explores how different online plat-
forms may relate to Wikipedia, as illustrated by for exam-
ple, the relationship between Reddit posts and Wikipedia
pageviews (Moyer et al. 2015; Vincent, Johnson, and Hecht
2018) emphasize how Wikipedia can play a role in driving
engagement, revenue, and traffic to services such as Stack
Overflow and Reddit. Thus, Wikipedia as a website is not
stand-alone, but interacts with many other online platforms
and communities. Exploring these interactions is important,
as Wikipedia biases can influence other platforms, and vice
versa.

Representation in Music

While many music genres present space to explore represen-
tation, and creativity, well-known barriers exist to making
music that reaches the mainstream, throughout history (Pen-
dle 2001), as well as the contemporary music industry.
Women are underrepresented as top artists compared to the
population as a whole (Smith, Choueiti, and Pieper 2018),
and in certain genres female representation has even gone
down over the years (Watson 2019). Women have faced bar-
riers ranging from networks to studio circumstance. (Gioia
2019) describes the subversive nature of new music, made
by outsiders that challenge dominant norms, but the also
recurring pattern of those same outsider genres gradually
becoming part of the mainstream, appreciated by dominant
classes.

3https://en.wikipedia.org/wiki/Wikipedia:Meetup/
Writing_women_into_Wikipedia_IAP_workshop_-_MIT

*“https://en.wikipedia.org/wiki/Wikipedia:Meetup/NYC/
Black Life_Matters_Editathon
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Few studies have examined musicians’ representation on
Wikipedia. (Siddiqui 2015) compared the rankings of top
guitarists on Wikipedia via rankings from the Rolling Stone,
Telegraph, Guitar World, and Gibson by calculating Pager-
ank on a guitarist network. They find that Wikipedia-derived
guitarist rankings revealed many similarities but also dif-
ferences to traditional guitarist rankings which have led to
unexpected ‘discoveries’ of otherwise lesser unknown gui-
tarists. This suggests that Wikipedia may be emerging as
not just as a repository for cataloging the most famous, but
also as a source for discovering underrepresented but no-
table people within their specialties. While past work has
introduced multiple ways to examine different dimensions
of representation of various groups of people on Wikipedia,
to date, large-scale analysis of gender and genre representa-
tion among music creators is missing. In the present study,
we investigate the Wikipedia coverage of the 50,000 most
popular artists from a large audio streaming company. We
use streaming popularity as a proxy for popularity and we
study how music creators of different gender and genres are
represented.

Methods

We take a sample of the top 50,000 artists by global stream
count over a 90-day window in 2020 Spotify and link them
to their Wikipedia page, if it exists. This requires reliable
entity linking, and ensuring accuracy of matching artists to
their Wikipedia entity at scale.

Popularity

To date, Spotify has 320 million monthly active users and
is present in 92 markets (investor.spotify.com). Thus, while
Spotify is not available in every market, stream count data
from Spotify is perhaps one of the best approximations
to understanding who are the most popular artists world-
wide. High stream count numbers can be due to many users
streaming an artist or few users streaming an artist a lot. We
find that stream count is significantly correlated with number
of monthly active users, indicating that the popular artists we
examine are streamed by many users.

Matching Artists to Wikipedia Entity

Entity linking is achieved using a combination of open-
source algorithms® and heuristics that match artist’s names
to article text. We use the artists’ name, aliases, and overlap
in their Spotify biographies and discographies for identifi-
cation and disambiguation, and verify the wikipedia page
is likely to refer to an artist in terms of category. Note that
we use the term ’artist’ to refer to musical entities that could
comprise either an individual or a group of individuals. Indi-
vidual artists may include singers and instrumentalists while
groups may include bands, orchestras, and other ensembles.

We evaluated the accuracy of our entity linking by taking
a random sample of 1100 artists and asked expert annota-
tors to manually match each artist to their English-language

Shttps://github.com/mwclient/mwclient;
earwig/mwparserfromhell

https://github.com/



Wikipedia entity. All these experts are hired in-house and
were music tech professionals with extensive music data ex-
perience. We used this hand-curated dataset to benchmark
performance. We define true positives as artists that have a
Wikipedia page and are assigned to the correct page. True
negatives are artists that are not on Wikipedia and no page
is assigned. False negatives are artists who are on Wikipedia
but a page is not assigned. False positives are cases where
a page is assigned incorrectly, or if that artist is not on
Wikipedia. Some of the true positives could be further ver-
ified by matching the artist’s Spotify ID to Wikidata prop-
erty SPOTIFY ARTIST ID . However, a large number artists
exist that are on Spotify and are on Wikipedia but do not
have this property filled out on Wikidata. For example, there
are only approximately 500 groups labeled under the rock
genre on Wikidata with Spotify artist IDs. Thus, this method
would lead to many false negatives and can be used to spot-
check, rather than applied at scale. Similarly, in pre-analysis
we found that artists with Spotify profiles occasionally fill
out Wikipedia links on those profiles as cultural references
(e.g. to a genre, or as joke) rather than an own page, making
it necessary to use another method to avoid false positives.

To also compare the performance of the entity linker to
that of nonexpert human crowdworkers, we asked crowd-
workers to match the same 1100 artists to the correct En-
glish Wikipedia page, if it exists. Crowdworkers (using Fig-
ure8) were provided with artist names along with their bi-
ographies, discographies, and any images, if they exist. We
gathered at least three crowd-worker responses per artist
and aggregated them by taking the most frequently occur-
ring response. Note that the performance of a single crowd-
worker is likely lower than that of aggregated crowdworkers.
Crowdworkers were compensated above minimum wage re-
quirements for the US.

Overall, we find that the music artist entity linker used
here has high performance accuracy and is at least on par
with crowdworkers. The overall accuracy of the entity linker
is 94.6% while the accuracy of the aggregated responses of
crowdworkers was 92.9%. Moreover, we verify the accuracy
of the entity linker across artist popularity. We find that the
overall accuracy is 97% for the top level of artists (ranked in
the top third of popularity) and is 93% for artists in the bot-
tom level (ranked in the bottom third of popularity). In com-
parison, crowdworkers’ accuracy is 95% for the top level of
artists and 92% for the bottom level. Thus, we verified the
accurate performance of the in-house entity linker and ap-
plied it at scale. For a further investigation, we found that
false positives were more likely in crowdsourced data due
to the incentive of wanting to do well on a task. Lastly, we
verified that the entity linker works well for all gender and
genre labels, with no systematic differences in accuracy for
different artist types.

Plotting Percent of Coverage on Wikipedia

We assign a binary label (0 or 1) to artists to denote the pres-
ence or absence of a Wikipedia article. We plot a moving av-
erage across artist rank (window size 1000) to visualize the

Shttps://www.wikidata.org/wiki/Property:P1902
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chance of being on Wikipedia across popularity. Because the
window size is large (1000 artists), the moving average plots
of Wikipedia coverage appear smooth (i.e. there are no gaps)
in plots of artists of different genders and genre.

Wikipedia Page Statistics

We examine four main dimensions of every artist’s English
Wikipedia page: 1) the amount of page content, 2) Pagerank,
3) number of community edits, and 4) musical notability.
To quantify the amount of content on a page, we count the
number of words, images, and infobox attributes. Next, we
examine the connectivity of the page by computing the over-
all Pagerank of all English Wikipedia entities with respect
to the entire English Wikipedia corpus. Pagerank scores in-
dicate significance of an entity in the graph. The directed
edges between entities in the Wikipedia graph helps us iden-
tify which artists are well-documented and referred more
extensively. There are several scalable implementations of
Pagerank; in this work we computed Pagerank scores using
DANKER’ on an April 2020 snapshot of English Wikipedia,
taking into account resolving links, redirects, Wikidata Q-
IDs. In addition, we count the number of incoming links per
page. To obtain a measure of wikipedia community percep-
tion of musical notability, we look for warning boxes that
flag the page for potentially not meeting Wikipedia’s nota-
bility guideline for music®. It is noteworthy that these no-
tability guidelines may not be fully equitable to all music
genre cultures.

Genre Labels

Genres are used to organize music, but themselves reflect
complex historical processes. Their boundaries are fuzzy,
and new genres and names appear and disappear from us-
age over time. They can for example be geographically or
culturally defined, based on technical requirements, or mar-
keting considerations. Artists and tracks do not necessarily
‘belong to’, ‘produce’ or ‘use’ one genre alone (Scaringella,
Zoia, and Mlynek 2006; Sturm 2013). This means that there
is an inherent challenge in assigning an artist to a genre. In
this study, we depend on the main top-level genre assigned
to an artist on the basis of their content by the streaming
service used for our sample. While more fine-grained labels
are available (see for example everynoise.com for a collec-
tion of 4,852 genre labels), and while artists can make tracks
that fall in multiple genres, this dataset assigns one main
top-level genre to each artist. High-level genres include for
example hip hop/rap, Latin, pop, metal and R&B. Among
the 50,000 artists we examined, genre metadata labels were
available for 90%. Among the genre-labeled artists, the most
frequently occurring genres in descending order are pop, hip
hop, dance/electronic, rock, indie, Latin. These genres ac-
count for 80% of artists in this dataset. Excluded from anal-
ysis were genres not well-represented in this top 50,000, as
well as a genres such as spoken-word, soundtrack, comedy
and kids music.

"https://github.com/athalhammer/danker
8https://en.wikipedia.org/wiki/Wikipedia:Notability_(music)



Gender Labeling

We used a commercially available music metadata set for
gender and genre labels for the included artists. Overall,
70% of artists in this sample had gender labeling. For these
gender labels we relied on a professionally curated dataset
from a third-party company. This dataset is currently the
largest in industry and based on publicly available infor-
mation deemed credible by the professional music-focused
data labeling team. For each artist entity in this particular
at-scale data set, a gender entry states whether they are fe-
male, male, a mixed multi-gender creator group (e.g. orches-
tra, band, duo), or unknown/other. The latter covered both
non-binary as well as unknown gender artists, meaning that
we cannot distinguish between other genders in our analy-
sis than male, female, and multi-gender groups. Less than
half a percent in our processed dataset were labeled 'un-
known/other’ gender, which we do not analyze in this study.
This means this analysis is not inclusive to non-binary gen-
der artists, even though binary conceptualization of gender
is inaccurate (?Schlesinger, Edwards, and Grinter 2017) and
prominent artists identify as non-binary. Future work will
have to consider more inclusive labeling.

To double check we could rely on the labels for the pur-
poses of this study, we examined the accuracy of the female,
male, multi-gender group gender labels by having expert
annotators annotate artists across the spectrum of stream-
ing popularity. Note that although the third party company
does not provide non-binary labels, we asked the expert an-
notators to provide non-binary annotations when appropri-
ate. Overall, our annotators agreed with the original third
party labels 98.3%. Next, we wanted to see whether there
were any systematic errors or biases in gender labeling for
artists that lacked labels. We found that the distributions of
gender labels were not statistically different between artists
with and without labeling (Chi-square test of independence,
p > 0.05). Thus, we do not observe any systematic prob-
lems among artists that lack labeling, and take this dataset
as sufficient for our purposes.

In our study, there are approximately 8000 male artists
and 2000 female artists in our top level (top third of artists).
The distributions are similar throughout the entire popula-
tion of 50K. It is worthwhile noting that the study by Epps
et al, (Epps-Darling, Bouyer, and Cramer 2020) randomly
sampled artists from all levels of popularity in a Spotify
dataset. While not fully conclusive (since that study used a
hand-labeled sample from millions of artists), it was found
that the proportion of female artists are higher at lower entry-
level popularity levels, slightly lower in middle levels, and
higher again at the most popular, superstar level.

Statistical Testing

We compared the distributions of Wikipedia representa-
tion across gender and genre using two-sample t-tests with
Bonferroni correction. To examine differences in Wikipedia
representation while controlling for popularity, we divided
artists into three levels of popularity according to rank (re-
ferred to as top level, middle level, and bottom level). Each
level contains approximately one-third of all artists. We used
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a significance value of 0.00011 (Bonferroni correction, com-
parisons across 3 genders x 6 genres x 8 Wikipedia-related
features x 3 levels). We also report means and standard er-
rors for various Wikipedia page statistics (denoted s.e.m., or
standard error of the mean).

Results

Wikipedia Representation by Artist Consumption

After establishing the high performance accuracy of our mu-
sic artist-specific entity linker, we applied it at scale. We
matched the 50K most streamed artists on a large audio
streaming platform to their English Wikipedia page, if it ex-
ists. Overall, 42% of the artists are covered on Wikipedia. As
expected, the most streamed artists were also the most likely
to have Wikipedia pages (Figure 1, Left). We rank artists by
their streaming popularity and observe that among the top
one thousand artists, 90% are covered on Wikipedia. The
probability of being represented falls to 50% after approxi-
mately the ten thousandth ranked artist. These top ten thou-
sand artists account for over 80% of the streams. An increase
in streams by an order of magnitude corresponds to approx-
imately a 20-30% increase in an artist’s chances of being
on Wikipedia (Figure 1, Right). Representation drops to less
than 30% for the bottom level of artists (defined as the bot-
tom third of popularity, by artist rank). In all, streaming pop-
ularity is tightly correlated with Wikipedia representation,
indicating that Wikipedia representation of musical creators
largely reflects and/or contributes to the online community’s
engagement with music.

After establishing that Wikipedia representation of artists
is highly associated with their streaming popularity on a
large audio streaming platform, we next examine how artists
of different subgroups are represented on Wikipedia. We hy-
pothesized that if different subgroups are represented simi-
larly, the chance of being on Wikipedia should be the same,
controlling for the same level of popularity.

Gender Representation on Wikipedia

Wikipedia Coverage for Artists of Different Gender La-
bels across Popularity First, we examine how artists of
different genders are represented on Wikipedia. We divide
artists into those that are labeled as all-female solo/group
artists, all-male solo/group artists, or multi-gender groups
by a third party company. We note that due to data limi-
tations, this analysis is not inclusive to non-binary gender
artists, even though binary conceptualization of gender is in-
accurate.

Interestingly, we find that the proportion of female artists
represented on Wikipedia in this top popularity sample is
significantly higher than that of men and multi-gender artist
groups, even when controlling for popularity (Figure 2). We
next analyze whether artists of different gender are covered
at equal rates. Overall, 65% of sampled women vs 53% of
men are on Wikipedia (chi-square test p = 6.464e-16). To
see whether this difference in gender representation is con-
sistent across all levels of artist popularity, we examine the
representation in male and female artists across three lev-
els of popularity (bucketed by artist rank). 77.5% of women
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Figure 1: Probability of having a Wikipedia page across
artist popularity. (Top: rolling average plot against artist
rank. For each artist, the presence of a Wikipedia page is
recorded as a 1 or 0. The rolling average is taken over a
window size of 1000. Bottom: rolling average plot against
percent of streams, logarithmic scale).

vs 64.1% of men are represented in the top level; 59.4%
of women vs 48.3 % of men are represented in the middle
level, and 53.1% vs. 43.5% on are represented in the bot-
tom level (chi-square test of independence p values: level 1:
1.771e—07, level 2: 7.675e—07, level 3: 3.150e—05). Thus,
intriguingly, the apparent larger likelihood for female artists
to be represented on Wikipedia appears to hold for all levels
of popularity - within this top layer of 50k artists. However,
there is no significant difference in Wikipedia coverage be-
tween all female and mixed gender groups.

The Amount of Content on Wikipedia Pages for Artists
of Different Gender Labels Next, we examined whether
there are gender differences in the amount of content on
Wikipedia pages of artists. We find that Wikipedia articles
on female artists contain more content with regard to the
number of words, images, and infobox attributes. This effect
is especially pronounced for the top level of artists (Figure 3)
(Two-sample T-test p-values: comparing number of words,
images, and infobox attributes in top level male vs female
artists: 1.004e — 10, 2.087e — 11, 1.854e — 23, respectively;
the differences for number of words and images are not sig-
nificant for the bottom level, but the trend remains).

769

n

(V3 \'\\/'\" I\
v

\\I'/ ‘-’\l /™

Fraction on Wikipedia

I
IS

0 10000 20000

30000
Artist rank

40000 50000

Fraction on Wikipedia

0 2000 4000 6000

Artist rank

8000 10000

Figure 2: Fraction of artists of having a Wikipedia page
across artist popularity, split by gender. Plots are moving av-
erages of the presence (0 or 1) of a Wikipedia page (window
size is 1000). Top: all artists, split by gender (unfortunately
exluding non-binary due to data limittions). Bottom: zoom
in on top 10K artists, same data as plotted on top. Note that
due to the window-size for the moving average plot, there
are no gaps in the line plot, despite each artist belonging to
only one gender bucket.

Notability Issues Flagged on Wikipedia Pages for Artists
of Different Gender Labels Our results suggesting that
top female artists may be comparatively over-represented
on Wikipedia are consistent with previous studies that ex-
amine gender representation of notable people on Wikipedia
such as (Wagner et al. 2015). They propose that their dataset
covers few but highly notable women, while including men
both notable and less notable. Indeed, in popular music, and
also in our dataset, there are more male than there are fe-
male creators represented in music (Smith, Choueiti, and
Pieper 2018), suggesting that the women that make it into
the dataset may have gone through selection pressure. To
examine the Wikipedia editor community’s perceptions of
notability of artists, we parsed Wikipedia pages for warn-
ing boxes that flagged the artist page for possibly not meet-
ing Wikipedia’s notability guideline for music. We find that
2.1% of male artists on Wikipedia have been flagged as hav-
ing notability issues while 1.3% of female artists do, mak-
ing male artists (that do remain on Wikipedia, and are not
removed) 1.66 times more likely to have notability issues
flagged, although the effect is not significant after Bonfer-
roni correction (chi-square test of independence p value
0.0018 ). Similar to male artists, 2.2% of multi-gender artist
groups have reported notability issues. In sum, there are
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Figure 3: Rolling averages of amount of content on
Wikipedia page, as measured by the number of words, num-
ber of infobox attributes, and number of images across artist
rank. Split by gender, unfortunately excluding non-binary
due to data limitations

fewer female artists than male artists, and female artists have
fewer notability issues, thus female artists in our dataset may
be part of selective group of artists, while male artists may
include a mix of notable and less notable artists.

Pagerank of Wikipedia Pages for Artists of Different
Gender Labels Last, we examine the Pagerank of female
and male artists. We compute the overall Pagerank of ev-
ery artist page with respect to the entire English Wikipedia
corpus. In addition, we count the total number of incoming
links to each artist page. Interestingly, we find no difference
between men and women with regard to either Pagerank or
in-links. On average, male artists have 420 (= 11 s.e.m.) in-
links while women have 472 (£ 22 s.e.m.)(Two-sample T-
tests p values: top level male vs female in-links p = 0.0327;
top level male vs female Pagerank p = 0.987; middle and
bottom level in-links and Pagerank, male vs female all p val-
ues > 0.00011). In Graells-Garrido (2015), who examined
gender differences in network connectivity of notable peo-
ple, they find that notable women are less well connected
in the network than expected, and that women receive fewer
incoming links from men than expected (Graells-Garrido,
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‘ Top ‘ Middle | Bottom

Gender Overall | level level level
Female artists 65 77 60 53

Multi-gender groups 59 64 57 47
Male artists 53 71 48 44

Table 1: Wikipedia representation (i.e. percent of having a
Wikipedia page) of artists of different gender. Wikipedia
representation is calculated for the population overall, as
well as broken down by popularity levels. Non-binary miss-
ing due to data limitations
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Figure 4: Chance of being on Wikipedia versus propor-
tion of artists in the dataset (relative to the number of pop
artists). The most frequently occurring genres are pop, hip
hop, dance/electronic, rock, indie, and Latin, respectively,
comprising 80% of artists and are colored in the plot. The re-
maining seven genres that appear less frequently are in grey.

Lalmas, and Menczer 2015). However, we here observe no
significant differences in in-links or PageRank for notable
female artists. In sum, with regard to coverage on Wikipedia,
the amount of content, female artists show greater represen-
tation than male or multi-gender artists. However, there ap-
pears to be no proportional boost in female representation in
terms of network connectivity.

Genre Representation on Wikipedia

We next examine how artists of different genres are repre-
sented on Wikipedia. The most popular genres are pop, hip
hop, dance/electronic, rock, indie, and Latin, respectively,
and account for 80% of artists in our data (Figure 4).

Wikipedia Coverage for Artists of Different Genre La-
bels across Popularity Strikingly, artists of different gen-
res appear to have widely varying chances of appearing on
Wikipedia (Figure 5). When only considering those in the
top level (top third of popularity), 85% of rock artists are on
Wikipedia. Yet, only 33% of dance/electronic, 28% of hip
hop, and 21% of Latin artists are represented for artists of
the same popularity level (Table-??, top level). Thus, rock
artists have over twice as much representation as the least
represented groups. Pop and indie artist representation is in-
termediate: 64% of top level indie artists and 65% of top
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Figure 5: Fraction of artists on Wikipedia across artist pop-
ularity, split by genre (rolling average). Top: all artists. Bot-
tom: zoom in on top 10K artists

level pop artists are on Wikipedia. Rock artists’ dominance
on Wikipedia persists even into the bottom level of popular-
ity, where 57% are represented, while dance/electronic, hip
hop, and Latin artists have 21%, 18% and 13% represen-
tation, respectively (chi-square test p values: top level rock
vs. hip hop 3.756e-61; bottom level rock vs hip hop 1.199e-
65; top level rock vs Latin 1.109e-25; bottom level rock vs
Latin 9.082e-36). Pop and indie artists, again, have interme-
diate representation in the bottom level, which is 34% and
40% for pop and indie artists, respectively. Even more strik-
ing is among the top one thousand— as mentioned earlier,
90% of the top one thousand artists are on Wikipedia. We
find that 67% of Latin artists and 85% of hip hop artists are
covered, while 99% of rock artists are covered. One explana-
tion for Latin artists’ low representation is that we restrict all
analyses to English Wikipedia. Latin artists may in fact be
well represented on Spanish-language pages, but analyzing
other language editions of Wikipedia goes beyond the scope
of this study. However, language differences cannot explain
why hip hop and dance/electronic artists are less well repre-
sented on English Wikipedia.

The Amount of Content on Wikipedia Pages for Artists
of Different Genres We next limit analyses to the artists
that have Wikipedia articles and analyze the amount of con-
tent on their pages. We find that rock artists generally have
the most words and images, followed by pop and indie,
while Latin and dance/electronic artists have consistently the
least amount of content. (Figure 6). hip hop artists, despite
having lower chances of being on Wikipedia, have an inter-
mediate amount of content on their pages. For example, hip
hop artists have comparable number of words to indie artists
(average number of words of top level hip hop artists: 1400
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Figure 6: Amount of content on Wikipedia page, as mea-
sured by the number of words, number of infobox attributes,
and number of images, split by genre

(£ 45 s.e.m.), indie artists: 1505 (£ 48 s.e.m.) (Two-sample
T-test p-values: number of words, top level hip hop vs indie
artists 0.119; middle level hip hop vs indie artists 0.850; bot-
tom level hip hop vs indie artists 0.002). Interestingly, hip
hop artists have significantly more infobox attributes than
rock artists in the top level and are not significantly different
from pop artists, who have the most infobox attributes (aver-
age number of infobox attributes of top level hip hop artists:
15.6 (£ 0.2 s.e.m.); top level rock artists 14.5 (£ 0.1 s.e.m.);
top level pop artists 16.4 (£ 0.2 s.e.m.) (two-sampled r-test
p values: number of infobox attributes top level hip hop vs
rock 1.073e-05; top level hip hop vs pop 0.0014 not signif-
icant). On the other hand, top level dance/electronic artists
have on average 13.9 (£ 0.3 s.e.m.) infobox attributes while
top level Latin artists have 11.4 (£ 0.7 s.e.m.). Thus, arti-
cle content is highest for rock artists and lowest for Latin
and dance/electronic artists. hip hop artists, however, have
intermediate to high amount of content.

Pagerank of Wikipedia Pages for Artists of Different
Genre Labels Next, we examine Pagerank of artist pages
and number of incoming links for each page. We find that
rock artists are the most centrally connected, followed by
hip hop and pop artists (number of in-links for top level rock
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Figure 7: Frequency of community edits, split by genre (Top:
average weekly edits (over six month period) vs artist level.
Bottom: Boxplot to visualize average weekly edits over all
artist levels for each genre)

artists: 670.8 £ 29.0; in-links for top level hip hop: 312.7
+ 16.7; in-links for top level pop: 334.3 £ 14.2; Pager-
ank for top level rock artists: 4.6 + 0.2; Pagerank for top
level hip hop: 2.0 =+ 0.1; Pagerank for top level pop: 1.9 &
0.1)(Two-sample t-test p values for top level: in-links, rock
vs hip hop 2.774e-21, Pagerank, rock vs hip hop 2.268e-23;
in-links hip hop vs pop p > 5e — 05; Pagerank hip hop vs
pop p > 5e — 05). Indie, dance/electronic, and Latin, how-
ever, are least well connected. (Figure-7). Thus, although
rock artists are the most well connected, hip hop artists are
next best connected.

The Frequency of Community Engagement on
Wikipedia Pages for Artists of Different Genres
Finally, we quantify community engagement by computing
the average number of weekly edits over a six month period
between 2019 and 2020. Surprisingly, hip hop artists have
the highest numbers of community edits, which is 1.5
times higher than that of the second highest genre, which is
rock. This effect is particularly prominent in the top level
(Figure-8, average weekly edits, top level hip hop: 0.716
(£ 0.03 s.e.m.); top level rock: 0.534 (£ 0.02 s.e.m.); top
level pop: 0.669 (£ 0.027 s.e.m.)) (Two-sample t-test p
values: top level hip hop vs rock: 4.522e-08; all levels hip
hop vs rock: 6.860e-16). Thus, although the chance of being
on Wikipedia is low for hip hop artists, there appears to be
high levels of editorial engagement with those rock artists
who already have pages.
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tom: Boxplot to visualize average weekly edits over all artist
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Genre | Overall | Top | Middle | Bottom
rock 70 85 64 57
indie 51 64 46 40
pop 49 65 46 34
dance/electronic 33 52 28 21
hip hop 28 40 22 18
Latin 21 34 16 13

Table 2: Wikipedia representation of the top six genres (per-
cent of artists on Wikipedia overall as well as split by three
levels of popularity: top, middle, and bottom.)

Summary of Wikipedia Representation of Genres In
summary, hip hop artists have lower chances of being
on Wikipedia. However, of those that do make it onto
Wikipedia, they are very well connected, garner high levels
of community engagement, and have relatively high quan-
tities of content on their Wikipedia pages. Rock artists are
the most extensively represented on Wikipedia in all as-
pects. In contrast, for the same level of popularity, Latin and
dance/electronic artists have persistently low levels of repre-
sentation on all dimensions.

Conclusion & Discussion

This study allowed us to analyzing Wikipedia coverage
through accurately matching artists to their Wikipedia pages
at scale, with high precision and recall across different
ranges of artist popularity. We find that Wikipedia cover-
age is 90% for the top one thousand most popular artists,



Genre ‘ Percent with notability issues

dance/electronic 3.5
hip hop 32
Latin 3.0

pop 2.0

indie 1.7

rock 1.5

Table 3: Percent of artists that may fail to meet Wikipedia’s
existing guideline for notability for music

and drops to around 50% after the ten thousandth artist. We
see a clear correlation between streaming popularity and
Wikipedia representation, which suggests that Wikipedia
content largely reflects global musical taste and may even
have potential to influence music consumption. Future work
will be required to tease apart causality between Wikipedia
representation and streaming patterns. We however demon-
strate that artists of different genders and genres are repre-
sented differently on Wikipedia.

Gender We find a slight under-representation of male
artists compared to female artists in this top 50k sample,
with regard to the chance of being on Wikipedia, amount of
content, and frequency of community edits. The exception
is in Pagerank, where the genders are represented equally.
These results may reflect greater (editing) community inter-
est in female artists. It would be interesting to explore the
influence of past edit-a-thons and for example Project Wiki-
women in this coverage of female artists °. For example,
there are indications that dedicated editing efforts and re-
lated publicity turned a Wikipedia article quality gap for fe-
male scientists into a quality surplus (Halfaker 2017). How-
ever, selection bias may also play a role; as the music in-
dustry is highly under-representative of women as a whole.
There are more male than female artists in the top levels of
the music industry, for example, only 21.7% of Billboard top
hits’ artists are women (Smith, Choueiti, and Pieper 2018).
This means that the female artists present in our dataset
may have already undergone additional selective pressure
and thus may be an exceptionally notable group of artists.
In partial support of this, we find a higher fraction of male
artists that are claimed by editors to fail to meet notability
guidelines for music than female artists.

Genre We observe large differences in Wikipedia repre-
sentation of artists of different genres. We observe that the
coverage of hip hop, Latin, and dance/electronic artists is
particularly lacking, while rock artists appear to have the
best coverage. As Latin has become one of the most pop-
ular genres internationally, including in the largest predomi-
nantly English speaking locales (Forbes 2019), Latin artists’
under-representation on English Wikipedia is not explain-
able by differences in language editions alone. We still here
see influential entertainment cultures not yet well repre-
sented. Possibly somewhat overstated, the continued higher
edits of rock in this dataset versus faster growing (but al-
ready well established) genres may suggest that the commu-

*https://en.wikipedia.org/wiki/Wikipedia: WikiProject_Women
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nity editing work has not kept up with entertainment culture.

This is especially concerning as studies in ethnomusicol-
ogy have identified interactions between musical genres and
class, race, and locality (Bennett 2017). For example, hip
hop is of great cultural importance and can empower un-
derrepresented communities (Travis 2013). However, while
hip hop is one of the most popular music genres across
consumers, it is often perceived as associated with ‘dispos-
sessed” Black youth (Bennett 2008) while “good rock mu-
sic” is associated with white males by consumers (Schaap
and Berkers 2019). Interestingly, despite the fact that the
fraction of hip hop artists that make it onto Wikipedia is
half that of rock artists, we find that those who do make it
onto Wikipedia still have medium to high levels of article
content, Pagerank, and frequency of community edits. Thus,
there appears to be no lack of community enthusiasm for hip
hop artists that are on Wikipedia, but rather, they are lacking
in having articles created for them in the first place.

Moreover, we note that although we focus our analyses
on the top six genres which account for over 80% of artists
in our data, there is an interesting observation in which
less popular genres appear to have high Wikipedia cover-
age (Figure 4). For example, very few artists in our dataset
focus on metal or country, but those metal and country artists
have high Wikipedia coverage. This effect is likely due to se-
lection: artists in less popular genres that *make it’ on the list
of most popularly streamed Spotify artists have underwent
selective pressure. These artists are likely of exceptional no-
tability for their respective genres. Future studies should ex-
amine artist representation in the less popular genres.

Coverage can potentially be increased through strategies
such as ongoing active Wikimedia efforts in automated sug-
gesting of new articles for creation (Wulczyn et al. 2016),
community-focused edit-a-thons, creating tooling that re-
moves barriers to newcomer editors, active outreach, and im-
plementing anti-harassment policies to help attract but also
retain new editors (Verge 2020; Smith et al. 2020).

Limitations

We note several shortcomings of this study. One is that since
our dataset is restricted to the most popular 50,000 artists,
and there is a long tail of artists that we do not examine.
While the chance of being on Wikipedia may be very low
for artists with very low popularity, the percent coverage is
likely non-zero even very far out in the tail. This is also
where fandom and community impacts will potentially re-
sult in starker differences.

The focus of the current paper was to examine artist repre-
sentation on Wikipedia, a general domain database encoun-
tered by general audiences. Future studies could compare
the representation of artists in this general domain setting
to specialized services such as MusicBrainz, a collaborative
metadata effort specific to music (Swartz 2002) to investi-
gate differences in community engagement and representa-
tion. In addition, this study examines the popularity of artists
at a single time window, over a 90 day period. There could
be temporal dynamics of popularity and its relation to being
added, edited and viewed on Wikipedia worthwhile of ex-
ploration. For example, the popularity of an artist may climb



after major cultural events, releasing an album or winning a
competition. One potential question would be how soon af-
ter an artist emerges as popular, they appear on Wikipedia or
more specialized services.

A second caveat is with our genre and gender labels
dataset, which is incomplete. The gender metadata lacks
non-binary labels and is noninclusive to artists that do not
fall into male or female gender categories. Future work will
be needed to obtain more inclusive and complete labels,
while we also acknowledge that information will not be
available for every creator, nor that labeling is always de-
sirable. A tension arises here between ensuring sample cov-
erage to enable representation studies, and minimizing data
collection and potential mis-labeling. Here, we restricted
analyses to female, male, and mixed-gender artist duos or
groups but future studies will require better representation
of non-binary and genderqueer artists.

With regard to genre labels, not all artists clearly fall
within genre borders, nor are these borders set in stone;
many artists creatively span multiple genres and subgenres.
We here also restrict analysis to the top six genres of our
dataset, as they account for the majority of genres in our
data, and all six genres have large numbers of artists per
group. There are many genres and subgenres we do not ex-
amine. Another limitation to consider is that the dataset is
influenced by who stream from online streaming platforms—
for example, those who stream music versus listen via other
formats such as CDs tend to be younger and have access
to the internet (Aguiar and Martens 2016). It will be inter-
esting to also examine Wikipedia representation of artists
that are popular in other formats such as CDs and terrestrial
radio. Perspectives on how entertainment history is repre-
sented in such resources like Wikipedia versus communi-
ties’ own histories would similarly be welcome. Finally, we
point out that the Wikipedia notability guidelines defined for
musicians (which governs whether a page is subject to re-
moval) are not static, and the guidelines themselves may be
contentious. Past work has suggested that Wikipedia guide-
lines on notability and verifiability may be biased towards
dominant subject matter (Gauthier and Sawchuk 2017). In
extension, certain subcultures or genres of music may be
more prone to suffer from notability and verifiability issues
depending on their definition, thus impacting future evalua-
tions of coverage.

In summary, the present study has found significant dif-
ferences in Wikipedia representation of different types of
notable figures in the music domain. Uncovering such data
gaps is a critical step towards mitigating the amplification
of inequities, which may ultimately impact the livelihoods
of the artists they represent. The information on Wikipedia
functions as a cultural memory (Pentzold 2009); an entry
point, and resource to learn more for general audiences, in
this case about genres, artists and their histories. Thus, what
is (not) in Wikipedia is a representation who *makes it’ into
that shared cultural memory. Gaps in representation may
have significant and widespread impact. Wikipedia content
plays a key role in improving other services, and can even af-
fect revenue generation (Vincent, Johnson, and Hecht 2018).
An artist’s visibility on platforms such as wikipedia could
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both influence and be influenced by their streaming popular-
ity. This presence can affect the way in which information
is, or is not, offered to audiences, which ultimately can af-
fect attention, streams and longer-term audience building.
These differences and the wider ecosystem are worthwhile
of further investigation.
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