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Why we need facts about misinformation

I Many very serious reasons for concern
I Threats to public health
I Threats to democracy

I But beware data-free claims and moral panics!



What do people know?

Traditional view: Knowledge vs. ignorance

I Facts → evaluations → preferences/behavior

Third possibility: Misinformation



What is a misperception?

Nyhan and Reifler (2010):

[W]e define misperceptions as cases in
which people’s beliefs about factual
matters are not supported by clear evi-
dence and expert opinion — a definition
that includes both false and unsubstantiated
beliefs about the world.



A note on terminology

(Wardle and Derakshan 2017)



Human vulnerabilities to misinformation

I Simple exposure

I Lack of scrutiny/analytical thinking

I Selective exposure

I Directionally motivated reasoning



The supply side of misinformation

I Tech reduces costs of creation and distribution

I Increased political and economic incentives

I Speed of distribution outstrips accurate info



Myths about (mis)information exposure and belief

Myth: Most Americans are in online echo chambers

Reality: Highly slanted info diets are rare

Myth: Consumption of false news is common

Reality: Exposure levels low, concentrated

Myth: Fact-checks usually backfire

Reality: Corrections effective but not persistent
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Myth: Most Americans are in online
echo chambers



Reality: Media diets typically reasonably balanced
Estimated online media diet slant

I Behavioral data from YouGov Pulse (n=2,512)

I Media slant data from Bakshy et al. 2015

Average slant by respondent
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FIGURE 1 Americans’ Online Media Diets by Partisanship

Note: Top: Distribution of the slant of respondents’ online media diets, Feb. 27-March 19, 2015. Bottom: Distribution of online media diet
slant, Oct. 7-31, 2016.

independent, the large bulk of these individuals’ me-
dia diets cluster around the center of the ideological
spectrum. Another way of showing this empirically
is that more than 66% of Republicans in the sample
have average media diets between −0.25 and 0.25 (one-
quarter of the range); the corresponding figures for
Democrats and independents are 51% and 55%. Fur-
thermore, as Figure A6 in the Supporting Information
shows, this moderation is mainly a reflection of the
centrism of domains visited by most respondents, not
a balancing of sources with opposing slant, although

there are a small number of individuals with media
diets close to 0 who appear to sample over a more
ideologically diverse set of sources.10 There is a visible
correlation between party and the average lean of the
media diets—the blue curve, representing Democrats, is
somewhat “fatter” to the left of center, reflecting the
difference in the medians for Democrats and

10More precisely, there are six respondents (0.6%) with online me-
dia diets whose average absolute slant is less than 0.5 but have vari-
ance greater than 0.5.

Overall traffic distribution
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FIGURE 2 Slant of Site Visits by Respondent
Partisanship

Note: Site ideological slant on the x-axis is measured as the average
self-reported ideological placement of Facebook users who share
“hard news” articles from a given domain. Only visits from pages
classified as related to news/politics are included.

are the granularity of my data, which contain full URLs to spe-
cific news articles, and the number of sources for which I have a
measure of media slant. Ultimately, the comScore data employed
by Nelson and Webster (2017) are best suited for questions about

But it might seem so from the point of view of news
publishers, which may lack the ability to see the indi-
viduals lurking behind inbound traffic15—leading to the
possibility of feedback loops via engagement metrics and
optimization.

More importantly from the perspective of demo-
cratic responsiveness, the minority of individuals with
the most polarized political media diets may also be more
likely to seek to influence politics by participating in
the electoral process, setting the agenda of public dis-
course, or lobbying their representatives. In this sense, a
seemingly small subgroup of the population may serve
as opinion leaders who indirectly influence both politi-
cal leaders and other members of the public. Although
such a process has not always been described by scholars
as normatively troubling (e.g., Lazarsfeld, Berelson, and
Gaudet 1944), the existence of partisan selective exposure
among opinion leaders raises the possibility of systematic
distortions in elite influence.

To investigate this possibility, I link indicators of ver-
ified voter turnout from TargetSmart to the 2016 data,
allowing me to identify respondents who voted in the
2016 general and presidential primary elections. I then
estimate a single quantity, E[P(Votedi|D = d )], across
deciles d of average media diet slant in the sample. Table 3
shows that, in fact, turnout was markedly higher among
those with the most homogeneously partisan media con-
sumption habits—especially so for those in the ninth and
tenth deciles (i.e., the most conservative media diets),
where average 2016 general-election turnout is estimated
to be 64% and 68%, respectively (compared to an average
of 57% for the entire sample) and presidential-primary
turnout is 17% and 26% (compared to 14% for the entire
sample).16 In a real sense, then, even if most Americans
do not exist in online echo chambers, they are subject to
the political influence of those who do.

the audiences of specific domains. Site analytics data are designed
to provide representative data on site traffic, whereas the data and
analysis in this section aggregate across domains to draw gener-
alizations about the total number of visits to news articles from
different partisan perspectives.

15A similar dynamic may also explain the enduring appeal of the
“echo chambers” narrative. Evidence adduced in favor of the phe-
nomenon often focuses on the poles of the distribution, effectively
selecting on the dependent variable. See http://graphics.wsj.com/
blue-feed-red-feed/ for an example.

16This analysis disregards well-known confounds such as age. Still,
the existence of this relationship illustrates that whether or not me-
dia diets are a byproduct of other factors, the electorate in 2016
(and likely other years) was disproportionately composed of peo-
ple with very partisan media consumption patterns.

(Guess 2021)



Myth: Consumption of false news is
common



Reality: Exposure to untrustworthy news low
Behavioral data from YouGov Pulse (n=2,525):
I 44.3% read at least one article in fall 2016

I Outcome measure from Grinberg et al. (Science, 2019)

I Mean of 14.2 articles read
I Total: 5.9% of pages visited on hard news topics

(Guess, Nyhan, and Reifler 2020)



Reality: Audience small and concentrated

(Guess, Nyhan, and Reifler 2020)



Reality: Audience small and concentrated

Who shared fake news sources?
Political affinity was also associated with the
sharing of content from fake news sources.
Among those who shared any political content
on Twitter during the election, fewer than 5% of
people on the left or in the center ever shared any
fake news content, yet 11 and 21% of people on
the right and extreme right did, respectively (P <
0.0001) (see SM S.10). A logistic regressionmodel
showed that the sharing of content from fake
news sources (as a binary variable) was pos-
itively associated with tweeting about politics,
exposure to fake news sources, and political af-
finity, although the disparity across the political
spectrum was smaller than suggested by uni-
variate statistics (Fig. 4, C to E, and SM S.12).
Other factors such as age and low ratio of fol-
lowers to followees were also positively associ-
ated with sharing fake news sources, but effect
sizes were small.

Next, we examined rates of sharing per ex-
posure, modeling the likelihood that an individ-
ual would share a URL after being exposed to it
(SM S.13). Conditioned on exposure to a politi-
cally congruent source, there were no significant
differences in sharing rates between liberals
and conservatives and across fake and nonfake
sources (Fig. 4, F to I). Incongruent sources were
shared at significantly lower rates than congruent
sources (P < 0.01), with two exceptions. First,
conservatives shared congruent and incongruent
nonfake sources at similar rates. Second, we
lacked the statistical power to assess sharing
rates of conservatives exposed to liberal fake
news, owing to the rarity of these events.
These findings highlight congruency as the

dominant factor in sharing decisions for po-
litical news. This is consistent with an extensive
body of work showing that individuals evaluate
belief-incongruent information more critically

than belief-congruent information (19). Our re-
sults suggest that fake news may not be more
viral than real news (5).

Fake news and the media ecosystem

We extracted relationships between news web-
sites according to a measure of shared audience
and identified distinct group structure in a net-
work of these relationships (Fig. 5). In a manner
similar to other analyses of media coconsump-
tion (12), we constructed this coexposure network
by using a technique that identifies statistically
significant connections between sites (20) (SM
S.14). We identified four groups of websites in
this network: Groups 1 to 3 were large subsets
of nodes consistently grouped together by three
different clustering algorithms, whereas Group 4
comprised the remaining nodes.
Group 1, a collection of nationally relevant

mainstreammedia outlets, contained only 18.4%
of sites but was responsible for the vast majority
of individuals’ political URL exposures, ranging
from an average of 72% (extreme right) to 86%
(extreme left) across political affinity subgroups.
These sites weremostly centric in political leaning,
whereas Group 2 was significantly more conserv-
ative, and Group 3 was significantly more liberal.
Many sites in Group 2 were fake news sources
(68.8%), substantiallymore than in Group 1 (3.6%),
Group 3 (2.0%), or Group 4 (11.4%). Exposure to
Group 2, unlike to Group 1, varied considerably
by political affinity. For individuals on the ex-
treme right, Group 2 generated themajority (64.2%)
of exposures outside of Group 1, as compared with
38.6, 22.2, 13.9, and 8.0% for those on the right,
center, left, and extreme left, respectively.
Further, the high network density within

Group 2 (Fig. 5) reflects that consumers of con-
tent from fake news sources were often exposed
to multiple fake news sources. Of the 7484 non-
outlier panel members exposed to at least two
fake news URLs, 95.6% of them saw URLs from
at least two fake news sources, and 56.4% en-
countered URLs from at least five. In summary,
fake news sources seem to have been a niche in-
terest: Group 2 accounted for only a fraction of

Grinberg et al., Science 363, 374–378 (2019) 25 January 2019 3 of 5

Fig. 3. Probability
density estimates for
the percentage of
content from fake
news sources in
people’s news feeds
(for people with any
fake news exposures).
The number of individ-
uals in each subgroup
(N) and the percent
with nonzero exposures
to fake news sources
are shown.
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Fig. 2. Shares and exposures of political URLs by outlier accounts,
many of which were also SS-F accounts. (A) Overall supersharers: top
1% among panelists sharing any political URLs, accounting for 49% of all
shares and 82% of fake news shares. Letters above bars indicate political
affinities. (B) Overall superconsumers: top 1% among panelists exposed

to any political URLs, accounting for 12% of all exposures and 74% of
fake news exposures. Black, red, and orange bars represent content from
fake news sources; yellow or gray bars denote nonfake content
(SS-F accounts are shown in yellow). The rightmost bar shows, for scale,
the remainder of the panel’s fake news shares (A) or exposures (B).
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Supersharers: top 1% → 82% of false news shares
Superconsumers: top 1% → 74% of exposures



Myth: Fact-checks usually backfire



Reality: Most fact-checks work (but don’t last)
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General findings

I Echo chambers and exposure to extreme
content is rare

I Fact-checks can counter false information but
effects not persistent

I Note: Can still have significant consequences!
I Encourage non-compliance with public health

recommendations
I Facilitate efforts to overturn a democratic election



Threat: COVID-19 vaccine politicization/distrust



Needed: Trusted sources (Republicans)

(Pink et al. N.d.)



Needed: Trusted sources (Fauci)

(Bokemper et al. 2021)



Needed: Trusted sources in marginalized groups



Needed: Trusted sources (HC workers)

Parents’ Trust of Vaccine-Safety
Information Sources

The person whom parents report
trusting the most for vaccine-safety in-
formation is their child(ren)’s doctor.
The great majority of parents report
trusting their child’s doctor a lot
(76%). The sources next most likely to
be trusted a lot were other health care
providers (26%) and government vac-
cine experts/officials (23%). Many
other sources for vaccine-safety infor-
mation were frequently reported to be
trusted some, including family and
friends (67%) and parents who believe
their child was harmed by a vaccine
(65%). Celebrities were trusted a lot
for vaccine-safety information by 2% of
the respondents and some by 24%
(Table 2).

The information medium endorsed
most frequently as being trusted a lot
for vaccine-safety information was
Web sites from doctor groups such as
the American Academy of Pediatrics
(27%). Many parents reported that

they do not use or do not view several
potential sources of vaccine-safety in-
formation (Table 3).

There were significant differences
seen according to gender with re-
gard to trust placed in specific
sources for vaccine-safety informa-
tion. Mothers differed from fathers
in that they were more likely to re-
port some or a lot of trust in vaccine-
safety information provided by par-
ents who claim their child was
injured by vaccines, celebrities, tele-
vision shows, and magazines/news
articles (Table 4).

There were also differences in trust of
specific people for vaccine-safety in-
formation among parents of different
races/ethnicities. White and Hispanic
parents were more likely than black
parents to trust family and friends a
lot or some, and Hispanic parents
were more likely than white or black
parents to trust celebrities a lot or

some for vaccine-safety information
(Table 5).

DISCUSSION

Among the most important findings in
this study is that the source most
trusted by parents for vaccine-safety
information is their child(ren)’s doc-
tor, which is consistent with the re-
sults of several previous studies.1–4

However, other investigators have
found that a significant number of par-
ents feel that physicians do not pro-
vide enough information4,5 and that
public health officials are not trust-
worthy.6 These parents’ beliefs may be
reflected in our observation that at
least some parents place trust in non-
traditional sources of safety informa-
tion, such as celebrities, and in par-
ents who believe that their child was
harmed by a vaccine. Usually, these
sources use anecdotal information
or personal accounts rather than
population-based data or large clinical
studies on which to base their per-
spectives. This conflict between health
professionals and non–health profes-
sionals as information sources re-
garding vaccine safety is shaping the
national dialogue on the issue.

Health Professionals as Sources of
Vaccine-Safety Information

The source reported as being trusted a
lot by the greatest proportion (27%) of
our respondents was Web sites from
doctor groups such as the American
Academy of Pediatrics. Web sites from

TABLE 3 Parents’ Trust of Certain Sources for Vaccine-Safety Information

A Lot, % Some, % Not at
All, %

Do Not
Use/View, %

Web sites from doctor groups like the American
Academy of Pediatrics

27 38 6 29

Government Web sites 7 42 13 38
Magazine/news articles about a child believed
to be harmed by a vaccine

3 48 21 28

Television programs reporting a child was
harmed by a vaccine

3 46 22 29

Web sites from companies that make vaccines 2 30 26 42
Web sites from groups that oppose vaccines 1 30 23 46

TABLE 1 Weighted Sample Characteristics

Demographic %

Parent gender
Female 58

Parent race/ethnicity
White 67
Black 11
Hispanic 15
Other 7

Parent education
Less than high school 10
High school 29
Some college 31
Bachelor degree or more 30

Household income
Less than $30 000 20
$30 000–$60 000 33
$60 000–$100 000 30
$100 000 or more 17

Parent age
!30 y 20
30–40 y 39
"40 y 41

Region of the country
Northeast 15
Midwest 23
South 38
West 23

TABLE 2 Parental Report of Levels of Trust of
Certain People for Vaccine-Safety
Information

A
Lot,
%

Some,
%

Not
at All,
%

My child(ren)’s doctor 76 22 2
Other health care providers 26 70 4
Government vaccine
experts/officials

23 61 16

Family and friends 15 67 18
Parents who believe their
child was harmed by a
vaccine

8 65 27

Celebrities 2 24 74

SUPPLEMENT ARTICLES
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(Freed et al. 2011)



Conclusions and recommendations

I Preventing myths > correcting them

I Correcting misinfo unlikely to be optimal

I Differentiate extremists from average people

I Trusted sources best for skeptical audiences


