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Is Wikipedia Biased?'

By SHANE GREENSTEIN AND FENG ZHU/*

As the largest wiki ever and one of the most
popular websites in the world, Wikipedia accom-
modates a skyrocketing number of contributors
and readers. At the end of 2011, after approxi-
mately a decade of production, Wikipedia sup-
ports 3.8 million articles in English and well
over twenty million articles in all languages,
and it produces and hosts content that four hun-
dreds of millions of readers view each month."
Every ranking places Wikipedia as the fifth or
sixth most visited website in the United States,
behind Google, Facebook, Yahoo!, YouTube,
and, perhaps, eBay. In most countries with
unrestricted and developed Internet sectors,
Wikipedia ranks among the top ten websites vis-
ited by households.f

This achievement is astonishing in light of the
resources deployed. Wikipedia achieved its size
and high profile with minimal staff. Wikipedia is
part of a not-for-profit organization. Donations
entirely fund the operations. The vast majority
of its content comes from volunteer contribu-
tors, who sew contributions together with edit-
ing and prose.

The predominant outlook of the articles also
is astonishing. Since its founding, Wikipedia
aspired to present articles that lack biases. A
“Neutral Point of View” (NPOV) is one of
the tenets that all Wikipedia articles aspire to
achieve, along with “verifiability” and ‘“the
absence of original research.” If an article
reflects NPOV, then conflicting opinions are
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presented next to one another, with all signifi-
cant points of view represented.

This aspiration appears quite plausible in
some settings. NPOV should not be difficult to
achieve when articles cover uncontroversial top-
ics loaded with objective information that can be
verified against many sources. That setting char-
acterizes the vast majority of Wikipedia articles
about established scientific topics, for example.
What about topics lacking these ideal features?
What biases arise in topics where some of the
information is controversial, subjective, and
unverifiable?

As an illustration of an approach to address-
ing this question, this study examines the slant
within a sample of 28 thousand entries about
US political topics. It measures slant at a point
in time, and documents its evolution over time,
taking an approach in line with the literature
examining content bias in media.

The findings show that Wikipedia contains
a bias, and the level or direction of bias is not
fixed over time. In its earliest years, Wikipedia’s
political entries lean Democrat on average. Over
time, the slant diminishes. This change does not
arise primarily from revision of existing articles.
Most articles arrive with a slant, and most articles
change only mildly from their initial slant. The
overall slant changes due to the entry of articles
with opposite slants, leading toward neutrality
for many topics, not necessarily within specific
articles.

The study is interesting for the questions it
frames about the processes for aggregation of
information and its accumulation in a stock. Such
an activity does not follow standard economic
models of production—for example, it lacks a
regular sequence of activities aimed at produc-
ing a prespecified design for a product or service,
and often lacks price signals. In Wikipedia’s case,
it also lacks the institutions of private property.
Wikipedia uses a commons-based approach to
aggregate information from a widely dispersed
set of contributors, and is oriented toward the pro-
duction of nonproprietary information.
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The topic is also interesting in light of the scale
and popularity with which these processes arise
at Wikipedia, as noted. Moreover, the decade of
experience at Wikipedia is well-documented, so
it is an ideal setting for scholarship measuring
the stock of knowledge created through the pro-
duction of user-generated content.

There have been some studies of Wikipedia,
though none examine its biases.” As such, exam-
ining Wikipedia is a novel topic for the literature
on media bias. Scholars have identified many
sources of bias in media content. We are closest
to studies of the partisan bias of media.” We also
draw inspiration from studies that stress readers’
desire for reinforcement of their prior beliefs.?

I. NPOV in Wikipedia

The guidelines within Wikipedia state that all
articles should aspire to be written or edited with
an NPOV. Conflicting opinions are supposed to
be presented alongside one another, not asserted
in a way that was meant to be convincing. All
significant points of view have to be represented
in the article. Wikipedia’s editors are instructed
to “assert facts, including facts about opinions—
but do not assert the opinions themselves.”]

We examine bias, or the lack of NPOV, of
Wikipedia articles on political topics. Our focus
on political topics maximizes the chances that
at least a few of the articles would contain some
controversial material with subjective informa-
tion. Our data come from the January 16, 2011
release of Wikipedia. We use the following pro-
cedure to retrieve articles that focus on a broad
and inclusive definition of US political topics.
We first examine the latest version of each
article in January 2011 and select all articles
with keywords “republican” or “democrat.” We

3 A range of studies have examined various aspects of
information aggregation at Wikipedia (Chi et al. 2007,
Ransbotham and Kane 2011; Gorbatai 2011; Piskorski and
Gorbatai 2010; Zhang and Zhu 2011). Some have touched
on political topics (Blake 2006 and Brown 2011), but not the
slant of Wikipedia itself.

4 For example, Larcinese, Puglisi, and Snyder (2007).
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Mullainathan and Shleifer (2005); Gentzkow and Shapiro
(2006); Bernhardt, Krasa, and Polborn (2008); Balan,
DeGraba, and Wickelgren (2009); and Gentzkow and
Shapiro (2010).
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obtain a list of 111,216 articles. We then elimi-
nate those articles that cover countries other than
the United States.’ In the end, we obtain a list of
70,668 articles about US politics.

For each of these articles, we construct a slant
index by applying the methods and estimates
developed by Gentzkow and Shapiro (2010)
(hereafter G&S). G&S select 1,000 phrases
based on the number of times these phrases
appear in the text of the 2005 Congressional
Record, applying statistical methods to identify
phrases that separate Democratic representa-
tives from Republican representatives, under
the model that each group speaks to its respec-
tive constituents with a distinct set of coded
language. In brief, we ask whether a given
Wikipedia article uses phrases favored more by
Republican members or by Democratic mem-
bers of Congress.

As with G&S’s application to newspapers, this
approach provides a general statistical yardstick
for measuring the slant of articles. The applica-
tion in this study has two differences with the
application in G&S, however. The measure of
the slant of newspapers can be compared with
other external sources, while no such source
exists for Wikipedia. In addition, newspapers
contain hundreds or thousands of phrases over
time, while many of Wikipedia’s articles have
few phrases, if any.

Those differences lead to an interpretative
ambiguity in our context. With one interpreta-
tion, a lack of phrases indicates that an article
lacks slant. With another interpretation, lack of
phrases means an article’s slant cannot be mea-
sured. In the results below, we generally proceed
with the second interpretation, which means all
results are conditional on observing any data.
It is an open question whether this method
observes random articles or selects in ways that
accentuate the measured slant. Distinguishing
between interpretations is one of the questions
raised by this study.

7 The words “republican” and “democrat” do not appear
exclusively in entries about United States politics. If a coun-
try name shows up in the title or category names, we then
check whether the phrase “United States” or “America”
shows up in the title or category names. If yes, we keep this
article. Otherwise, we search the text for “United States” or
“America.” If these phrases do not show up more than three
times in the text, this article is dropped. This process keeps
articles such as “Iraq War” but drops articles related to politi-
cal parties in foreign countries.
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We directly follow the methods outlined by
G&S, with a few slight modifications to accom-
modate a few features of this setting. First, in
G&S, articles with no code words will have a
slant index of 0.49. Articles with slant indices
below (above) 0.49 are left-leaning (right-lean-
ing). For convenience, we center the slant index
for articles with no codes at zero. Second, the
method applies some trimming to account for
outliers. The 1,000 phrases exhibit a few words
(e.g., “civil rights” and “illegal immigration”)
with unusual values for their slant. These outliers
could have an inordinate influence on all results.
To mitigate their effect, we reset the parameter
values for each extreme phrase, namely, the nine
most Democrat-leaning phrases and nine most
Republican-leaning phrases. We make the value
for these phrases the same as the tenth-most left-
leaning phrase and the tenth-most right-leaning
phrase, respectively.

Of the 70,668 articles observed in January
2011, it is possible to measure the bias for 28,382
articles (40.2 percent). As it turns out, 3.68 per-
cent have more than ten phrases by this final date.
This variance and skewness is not surprising,
given an oversampling on a wide array of politi-
cal articles. It is evidence of skewed attention at
Wikipedia and should not come as a surprise to
a frequent participant in Wikipedia. Wikipedia
includes many articles about many obscure polit-
ical events and individuals that engender little
or no attention (e.g., the biography of a mayor
of almost any major US city). It also contains
another group of political articles about con-
troversial topics (e.g., George W. Bush, Barack
Obama, the Iraq War, the health care legislation)
that potentially attract considerable attention.

presents the descriptive statistics
organized around topics of the slant index
28,382 articles in January 2011, the last period
we observe them. Articles can and do have more
than one topic attached to them. Topics are
assigned by editors and contributors, typically
quite early in an article’s life, changing little
over time. The table shows the most common
categories.

Certain categories of topics tend to differ
from zero. For example, when they have a mea-
sured slant, articles about civil rights tend to
have a Democrat slant (—0.16), while the topic
of trade tends to have a Republican slant (0.06).
At the same time, many seemingly controversial
topics such as foreign policy, war and peace,
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TABLE 1—SUMMARY OF STATISTICS FOR SLANT

Observations Mean SD

All categories 28,382 —-0.09 0.28
Abortion 71 0.02 0.23
Bios 4,748 —-0.05 0.25
Budget and Economy 1,109 —-0.02 0.22
Civil rights 1,183 —-0.16 0.27
Corporations 121 —0.06 0.24
Crime 1,257 —-0.05 0.24
Drugs 105 —0.02 0.20
Education 1,362 —-0.05 0.25
Energy 270 —0.02 0.19
Families and Children 405 —0.06 0.24
Foreign policy 2,094 0.02 0.19
Trade 399 0.06 0.18
Government 11,383 —-0.14 0.30
Gun control 56 —-0.03 0.17
Health care 556 —0.05 0.26
Homeland security 490 —-0.05 0.22
Immigration 372 —-0.02 0.22
Infrastructure and Technology 1,143 —0.04 0.24
Jobs 693 —0.05 0.24
Principles & Values 614 —0.05 0.25
Social Security 5 —0.10 0.12
Tax reform 95 —-0.06 0.23
War and Peace 2,292 —-0.02 0.21
Welfare and Poverty 323 —-0.04 0.22

Notes: Negative values imply left- or Democrat-leaning.
Positive values imply right- or Republican-leaning.

and abortion are centered at zero. Of course,
this table is not meant to be definitive. Rather,
it suggests there is considerable variance among
topics. Because the standard deviation is often
large, it also shows there is considerable vari-
ance within topics. Explaining such variance is
another open question raised by these findings.

The 70,668 articles have, in total, 17,270,274
revisions. As it is computationally infeasible to
examine all these revisions, we take each arti-
cle and divide its revisions into ten revisions
of equal length. For articles with fewer than
ten revisions, we keep all of them. This effort
results in 647,352 article observations. Of those,
409,363 observations contain no phrases, and
we are unable to measure their bias. For 237,989
(36.8 percent) observations, we have at least 1
phrase.

Table 2 ihows the transition between states of
slants, taking the earliest and latest observation
for each of the 70,668 articles. This table clas-
sifies articles into one of five states: very right,
right, no phrases, left, and very left. The cutoff
between “very right” and “right” is one standard
deviation difference from zero, and similarly for
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TABLE 2—TRANSITION MATRIX FOR SLANT
OF FIRST AND LAST ARTICLE

Very No Very

left Left phrases  Right right
Very left 2914 80 1,554 38 16
Left 856 1,419 3,125 400 68
No phrases 359 98 38,891 387 182
Right 195 335 8,967 5,167 369
Very right 11 22 1,788 154 858

Note: The rows are for the latest version and the columns are for the
first version of an article.

“left”/“very left” Though “no phrases” can be
interpreted in two ways, as zero or an uninfor-
mative, for convenience, it is placed in the center
between left and right.

The results show that articles can, and do,
change their slants over time as a result of revi-
sion, but the changes are rarely dramatic. Very
few articles evolve from one extreme to the
other—very left and very right (only 11 and 16
articles, respectively). Most retain their general
direction of bias (generally, more than 60 per-
cent), and if they transition from one state to
another, it is a moderate transition.

[ Table 3 khows the average slant for the 237,989
articles containing at least one phrase by year.®
The statistics contain noisiness, particularly in
the first and last year,” so we are cautious about
drawing definitive conclusions. Nonetheless, the
table shows there has been movement toward
NPOV over time, moving from a mean value
of —0.53 in 2002 to a mean value of —0.18 in
2003, and continuing to move gradually down-
ward thereafter to —0.07 in 2010. The standard
deviation of this slant index remains large, how-
ever, with evidence of a gradual decline, starting
in 2002 (0.22), rising in 2003 (0.33), and declin-
ing by 2010 (0.27).

We also compute equivalent statistics, weight-
ing each article by the attention it receives. For

8 Note that different versions of the same article can
appear in the same year, so there is no reason to observe
27,000 articles each year. There are many articles under the
age of one year, but many of these young articles are short,
and just getting started. The last revision for an article may
not have been in January, 2011, so there will not be a version
of every article in 2011.

 We see the bias in only 1,292 articles whose age dates
them at between at between ages 9 and 10, i.e., a birth in
2001, because this was the first year of Wikipedia.

MAY 2012
TABLE 3—SLANT OVER TIME
Slant index

Year Mean SD Observations
2001 0.03 0.24 290
2002 —-0.53 0.22 3,276
2003 —0.18 0.33 960
2004 -0.23 0.34 4,571
2005 —0.10 0.30 9,733
2006 —0.11 0.30 28,521
2007 —-0.12 0.30 37,465
2008 —0.10 0.29 42,552
2009 —0.08 0.28 46,139
2010 —0.07 0.27 51,210
2011 —-0.10 0.27 13,272

the sake of brevity, we do not show the results,
but that exercise suggests that some of the slant
in Table 3 arises because articles receiving less
attention tend to be more slanted. This finding
highlights another open question about causal-
ity: do more (less) revisions of an article cause
the article to contain lower (greater) slant?
Causation potentially runs in the other direc-
tion, too: does less (more) slant cause articles to
receive more (less) attention?

hows how slant changes with the
age of articles. We have 70,636 observations
for articles that are less than one year old. We
obtain such a large number because some (very
young) articles have multiple revisions with a
measured bias, all less than one year old. In
that case, all revisions are included. We observe
fewer at each successive older age. This sup-
ports the conclusion that the trends observed
in Table 3 partly result from features of older/
younger articles. Most of the older articles lean
more Democratic. Two of the three oldest vin-
tages (except the oldest year, which has the
smallest sample) lean Democrat in their first
year (0.03,-0.53, -0.17), while every other vin-
tage leans Democrat much less strongly in its
first year (—0.03, —0.03, —0.05, —0.04, —0.04,
—0.04, —0.04).

Table 4 suggests that the entry of vintages of
articles, particularly in Wikipedia’s first years,
tends to be responsible for differences in the
averages that appear in Table 3. The slants are
most pronounced for articles born in 2002 and
2003, with lower slants in all subsequent years.
These differences decline mildly as articles age,
with the biggest decline resulting from small
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TABLE 4—SLANT FOR DIFFERENT AGES AND YEARS

Age/Year 2001 2002 2003 2004 2005
0,1) 003 —053 —0.17 —0.03 —0.03
1.2) ~0.11 —051 —0.10 —0.04 —0.05
2,3) 002 —046 —0.09 —0.05 —0.05
3,4) 001 —039 -009 —005 —0.05
4,5) —0.02 —037 —0.11 —0.06 —0.04
5.6) 002 036 -0.10 -005 —0.04
6.7) 003 —033 -009 —005 —0.08
7.8) ~0.04 033 -009  0.02
8,9) —0.02 —029 —0.05
9,10)  —0.04 —0.06

Age/Year 2006 2007 2008 2009 2010
0,1) 005 —0.04 —004 —004 —0.04
1.2) ~005 —005 -002 -003 —0.08
2,3) —0.04 —004 —003 —005
3,4) —0.04 —004 —0.06
4,5) 003  0.02
5.6) ~0.09

samples in the last year (which is an artifact of
the data collection method). In short, the differ-
ences between vintages of articles released in
2002 and 2003 and other vintages persist over
time.

II. Conclusions and Open Questions

Wikipedia’s editors and contributors aspire
to generate articles with an NPOV. While that
goal faces fewer challenges when the informa-
tion is objective and easily verified, and the topic
is uncontroversial, this study examined settings
where such conditions are less likely to hold.
The study examined a decade of slant in articles
about US politics, where some of the articles
cover controversial topics, and include inher-
ently subjective and unverifiable information.

The findings show that many of these arti-
cles contain bias, and both the level and direc-
tion of bias evolves over time. To summarize,
the average old political article in Wikipedia
leans Democratic. Gradually, Wikipedia’s
articles have lost that disproportionate use of
Democratic phrases, moving to nearly equiva-
lent use of words from both parties, akin to an
NPOV on average. The number of recent articles
far outweighs the number of older articles, so,
by the last date, Wikipedia’s articles appear to
be centered close to a middle point on average.

Though the evidence is not definitive about
the causes of change, the extant patterns suggest
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that the general tendency toward more neutrality
in Wikipedia’s political articles largely does not
arise from revision. There is a weak tendency for
articles to become less biased over time. Instead,
the overall change arises from the entry of later
vintages of articles with an opposite point of
view from earlier articles.

These results motivate a number of questions
about the aggregation of information with a
large collection of articles, and about the evolu-
tion of the stock of information. For example,
how frequently do articles with distinct biases
link to one another, cite one another, or maintain
distinctly different opinions? What factors shape
the entry of new articles, particularly articles
with bias? What model explains the feedback
from the slant of existing articles to the slant of
new entries and revisions to the slant of exist-
ing entries? While many studies suggest the dis-
tribution of contributions to Wikipedia is quite
skewed, how does the distribution of contribu-
tions shape slant, and why? Which contributors
are most important when it comes to influencing
the slant of articles?

This study raises questions about the produc-
tion of Wikipedia, which generates nonpropri-
etary knowledge with common ownership of
aggregated user-generated content. Ultimately,
it raises questions about the underlying process,
which does not fit existing models of produc-
tion in which activities produce output follow-
ing a prespecified design for the final product or
service. The puzzling processes, the scale and
importance of the outcome, and the resulting
biases in the stock of information, should make
user-generated content an object of further eco-
nomic study.
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