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Abstract
Scholars, pundits, and politicians use opinion surveys to study citizen beliefs about political facts, such as

the current unemployment rate, and more conspiratorial beliefs, such as whether Barack Obama was born

abroad. Many studies, however, ignore acquiescence-response bias, the tendency for survey respondents to

endorse any assertion made in a survey question regardless of content. With new surveys fielding questions

asked in recent scholarship, we show that acquiescence bias inflates estimated incidence of conspiratorial

beliefs and political misperceptions in the United States and China by up to 50%. Acquiescence bias is

disproportionately prevalent among more ideological respondents, inflating correlations between political

ideology such as conservatism and endorsement of conspiracies or misperception of facts. We propose and

demonstrate twomethods to correct for acquiescence bias.

Keywords: political beliefs, misperceptions, rumors and conspiracies, acquiescence-response bias, survey
methodology

The rise of social media and the spread of partisan news and disinformation have increased the

importanceof conspiratorial beliefs and factualmisperceptions. Scholarshave responded to these

trends by estimating the incidence, sources, and correlates of these beliefs.1 Social scientists and

journalists express concern that the public is misinformed about public affairs and unable to

distinguish truth from innuendo. Findings generate news headlines such as “Even If It’s ‘Bonkers,’

Poll Finds Many Believe QAnon And Other Conspiracy Theories” (National Public Radio 2020) and

“Half of Americans Believe in 9/11 Conspiracy Theories” (Gohse 2016).

The evidence generating these troubling conclusions, however, comes from opinion surveys,

a measurement tool that existing research finds poses many challenges to studying political

beliefs. Survey responses can be influenced by partisan cheerleading, shirking, lack of incen-

tives, expressive responding, survey trolling, social desirability bias, and idiosyncratic error (e.g.,

Ansolabehere, Rodden, and Snyder 2008; Berinsky 2018; Bullock et al. 2015; Graham and Huber

2020; Krosnick 1991; Lopez and Hillygus 2018; Prior and Lupia 2008; Smallpage et al. 2022). These
challenges can specifically influence issues surrounding rumors andmisperceptions (e.g., Graham

2022; Westwood et al. 2022).
Here, we demonstrate an additional first-order challenge to measuring conspiratorial and

political beliefs.We return toanold literatureon “acquiescence-responsebias”—thephenomenon

where survey respondents are more likely to answer True, Agree, and Yes than False, Disagree, or

No regardless of the question asked.We find that acquiescence-response bias can have important

effects not only on estimates of the population rate of beliefs, but also on the correlation between

beliefs and individual characteristics such as education and political ideology.

1 For recent examples, see Allcott and Gentzkow (2017), Berinsky (2017), Flynn, Nyhan, and Reifler (2017), Guess, Nyhan, and
Reifler (2020), Huang (2017), Jerit and Zhao (2020), Lazer et al. (2018), Oliver andWood (2014), Pennycook and Rand (2019),
Nyhan and Reifler (2010), and Vosoughi, Roy, and Aral (2018).

Political Analysis (2023)
vol. 31: 575–590
DOI: 10.1017/pan.2022.28

Published
9 January 2023

Corresponding author
Seth J. Hill

Edited by
Jeff Gill

© The Author(s), 2023. Published
by Cambridge University Press
on behalf of the Society for
Political Methodology. This is an
Open Access article, distributed
under the terms of the Creative
Commons Attribution licence
(https://creativecommons.org/
licenses/by/4.0/), which permits
unrestricted re-use, distribution
and reproduction, provided the
original article is properly cited.

575

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/p

an
.2

02
2.

28
 P

ub
lis

he
d 

on
lin

e 
by

 C
am

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss

https://orcid.org/0000-0002-3785-1533
mailto:sjhill@ucsd.edu
mailto:www.sethjhill.com
mailto:meroberts@ucsd.edu
mailto:www.margaretroberts.net
www.doi.org/10.1017/pan.2022.28
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1017/pan.2022.28


The current literature studying conspiracies, misperceptions, and disinformation could benefit

from increased attention to acquiescence bias. Studies often measure beliefs by asking survey

respondents if they endorse or agree with a particular statement. For example, does the respon-

dent “Agree or Disagree” that 9/11 was a conspiracy by global elites? Is the rumor that Barack

Obama was born abroad “True or False?” “Yes or no, is the following statement correct?” To

document the typicality of suchquestions,we reviewed60publishedarticles that studypredictors

of false beliefs summarized in a recent review of psychological drivers of misinformation (Ecker

et al. 2022, “Drivers of False Beliefs” section). Twenty-eight of the cited studies fielded survey
questions that asked about a conspiratorial or false statement and 27 of the 28 asked the question

with an Agree–Disagree, Yes–No, or True–False instrument. When questions are written so that

the acquiescent response indicates endorsement of a false belief or conspiracy theory, the bias

can cause overestimates of the population rate of endorsement.

In addition, acquiescence bias is thought to be a dispositional trait driven by personality,

education, or life experience (Schuman and Presser 1981). Some respondents might default to

the acquiescent option as they try to answer survey questions that they have not before encoun-

tered or about which they are uncertain. This means that acquiescence bias varies across the

population in ways that correlate with individual characteristics—for example, with partisanship,

ideology, or education. Correlationbetweenacquiescencebias and individual characteristics then

biases estimates of correlations between individual characteristics and conspiratorial and false

beliefs.

We first present new evidence that acquiescence bias can impact the inferences scholars

draw from survey evidence on political beliefs, sometimes causing overestimates of 40 and 50

percentage points. Across six new surveys, we fielded the same questions asked in recent studies

about political rumors and facts along with our own questions on political beliefs. We fielded

surveys to thousands of respondents in theUnited States andChina sampled fromdifferent online

survey firms (Lucid, Qualtrics, and NORC) as well as Mechanical Turk. We asked about beliefs

on matters of objective statistics, such as GDP growth and currency exchange rates, as well as

beliefs of conspiratorial nature suchas airplane contrails beinggovernment-sponsored chemicals.

We used different instruments to elicit beliefs: binary True/False, agreement Likert scales, and

continuous subjective probabilities, with and without monetary incentives for accuracy. We find

evidence of acquiescence bias across all factors. Because our surveys cover a range of topics,

samples, elicitation instruments, and types of misperceptions and conspiracies, we have greater

confidence that acquiescence bias contaminates inferences for scholars acrossmany settings and

that our results are not driven by one or two idiosyncratic wordings or samples.

To estimate the incidence of acquiescence bias, we implement a simple research design. For

each question on each survey, we fielded both the version of the question from the original

study and an alternative version. The alternative version flips the meaning of the agreeable

response so that acquiescence bias works in the opposite direction as it does in the original

item. Instead of eliciting respondent beliefs that “Pope Francis endorsed Donald Trump,” the

alternative question elicited beliefs that “Pope Francis did not endorse Donald Trump.” As best we

could, wewrote each alternative version to be logically equivalent to the original wording. Absent

acquiescence bias, respondents should return the same rate of endorsement to each version of

the question.

We find that survey respondentsdonot return thesamerateofendorsement to the twoversions

on the majority of questions across samples, topics, instruments, and types of belief. The magni-

tude of difference can be substantively large. Thus, inferences about themagnitude of conspiracy

theory endorsement or misperception of political facts can depend importantly on whether the

question is worded with affirmative belief measured with an acquiescent response. We also find

large acquiescence bias on questions fielded to respondents in China and on questions about
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democratic norms and the transition of power following the 2020 American presidential election

(asked in Clayton et al. 2021).2

We then show how acquiescence bias obscures estimates of correlations between charac-

teristics of individuals and conspiratorial thinking. For example, we find that acquiescence bias

magnifies the partisan differences of beliefs in conspiracy theories. We field questions from a

highly cited work on fake news and rumors (Allcott and Gentzkow 2017) and find that partisan

differences for some beliefs are halved in the alternative version.

In recent years, many prominent studies and news stories have reported on troubling magni-

tudes of conspiracy theory beliefs by ideological conservatives (e.g., Garrett and Bond 2021). We

find that subjects who identify as very conservative exhibit larger acquiescence bias than those

with less ideological identification. Our results suggest that existing conclusions are driven in

part by greater acquiescence bias by survey respondents with conservative leanings. We also find

greater acquiescence bias by strong liberals relative to less ideological subjects.

After documenting bias in both extent and correlation, we present two simple and easy-to-

use methods to correct for acquiescence bias. The first method generates estimates of both the

population rate of the belief purged of acquiescence bias and of the average magnitude of bias.

The second method generates estimates of population correlations between characteristics and

conspiratorial beliefs purged of acquiescence bias. Each method rests on a simple assumption

that acquiescence bias is on average symmetric between positive- and negative-keyed questions.

To implement the fix, scholars simply field two versions of each question, one positive- and one

negative-keyed, and apply the statistical correction.

1 Acquiescence-Response Bias

Acquiescence bias—“the tendency to endorse any assertion made in a question, regardless of its

content” (Krosnick 1999, 552)—inflates endorsement and agreement in survey response. Acquies-

cence bias has long been appreciated by psychologists and varies in magnitude across the popu-

lation (e.g., Billiet and McClendon 2000; Krosnick 1999; Schuman and Presser 1981; Watson 1992).

Schuman and Presser (1981, Chapter 8) summarize three interpretations of this heterogeneity.

First, tendency to agree might be an individual personality trait generated by genes and environ-

ment. Second, acquiescence bias might follow from status differentials between participant and

surveyor. Third, acquiescence bias might be a heuristic response rule for participants when they

do not know how to respond to a question.

Because magnitude of acquiescence bias correlates with individual characteristics such as

education, inferences about the relationship between political characteristics and beliefs might

also be inaccurate in the presence of acquiescence bias. This problem, in fact, was appreci-

ated by survey researchers in political science in the 1960s. The authors of The American Voter
found that acquiescence bias undermined conclusions others had drawn about the psychological

authoritarianism scale. They showed that the existing finding that those with less education were

more authoritarian was due only to the higher rate of acquiescence bias among those with less

education (Campbell et al. 1960, 512–514).
Acquiescencebias is a commonconcern inpsychometricswhere researchers constructpsychol-

ogy indices basedon responses tomultiple Agree/Disagree Likert items. To improvemeasurement

and validity, psychologists field multiple items thought related to the underlying index. But, if all

items are coded such that the agree response indicates one end of the index and disagree the

other, then the subset of respondents who exhibit acquiescence bias will be improperly placed

toward the agree end of the index.3

2 It is important to note that the beliefs measured in China do not touch on the Chinese Communist Party or sensitive
domestic political issues, suggesting against acquiescence bias driven by repression.

3 The symmetry of the response scale may also be consequential, as shown in Sutton and Douglas (2022).
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Psychometricians use a variety of techniques to ameliorate acquiescence bias when scaling

indices. These solutions generally field multiple items to construct within-subject corrections.

Methodsapplied include ItemResponseTheorymodels, factor analysis, or simple summingacross

within-subject randomization. For a review, see Billiet and McClendon (2000).

Unfortunately, psychometric methods for scaling indices can be less useful for social scientists

interested in beliefs about specific items. Of the 28 studies we mentioned above that surveyed

respondents about conspiratorial beliefs, only 3 created indices of belief. Most studies were inter-

ested in particular beliefs or specific sets of questions. While some studies are careful to include

both true and false statements in the survey, no studies used within-question randomization

by negating the statement, the approach we propose below. Furthermore, most of the studies

subsequently conducted separate analyses of true and false statements, making it difficult to

balance acquiescence bias across the two types of statements.

Social scientists often ask questions about political beliefs giving respondents agreeable

response options (“True,” “Yes,” “Agree,” “Likely so,” etc.). If acquiescence arises as a heuristic

response when subjects do not know how to answer, bias could be prevalent when (a) asking

about topics the subject has not before encountered such as political rumors or conspiracies, or

(b) eliciting beliefs about complicated matters of fact beyond the subject’s personal experience

(e.g., Schaffner 2020).4 The consequences of bias increase in the rarity of the target belief. The

smaller the fraction of the population that holds a belief—e.g., when asking about outlandish

conspiracies—themore likely agreeable responses aredue to acquiescencebias rather thanactual

belief.

For example, what should we conclude if we found that 30% of subjects respond “True” to the

question “True or False: Changes to the health care system enacted by Congress and the Obama

administration created ‘death panels’ which have the authority to determine whether or not a

gravely ill or injured person should receive health care?” It might be that 30% did not know how

to respond to the question and so used the agreeable response “True” as a default, that 30%

truly believe that the Obama administration created death panels, or that it is one of the many

combinations of the two types that sum to 30%. Acquiescence bias poses a fundamental threat to

inference about political conspiracies and factual beliefs about politics.

2 Measuring Acquiescence Bias in Studies of Conspiracies, Rumors, and Facts

In this section,weprovide abroadoverviewof our data and initial results beforepresentingdetails

on different elicitation methods, studies, and sample populations.

To understand the extent of acquiescence bias in studies of conspiracies, rumors, and facts, we

fielded six surveys in China and the United States eliciting subject beliefs about political conspir-

acies and politically relevant facts. Details of all surveys are in Section B of the Supplementary

Material.

We asked three types of questions: (1) questions fielded by other scholars on conspiracies and

beliefs in rumors, (2) questions fielded by other scholars on beliefs in political facts, and (3) ques-

tions of interest to our own substantive research agendas on factual beliefs and political learning

in which we elicited probabilistic beliefs (e.g., Hill 2017). In total, we asked 53 questions across the

six surveys. All surveys included at least one attention check, and data were not collected and/or

notanalyzed for respondentswho failed thesechecks.5 Wepresent resultsonconspiratorial beliefs

in the main text and onmisperceptions and political facts in the Supplementary Material.

4 We might be especially concerned about acquiescence bias when eliciting beliefs about complicated or controversial
quantities such as political rumors and facts. For example, Westwood et al. (2022) find that survey satisficing—or random
responses by disengaged survey takers—and question wording can result in overestimating support for political violence
in surveys.

5 Acquiescence bias may be larger for surveys where attention checks do not filter out responses.
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We fielded two versions of each question. First, we fielded the version aswritten by the original

study, we call this version “positive-keyed.” Second, we fielded an alternative version that was

the negative of the original question so that the agreeable response had the opposite meaning

(“negative-keyed”). For example, Allcott and Gentzkow (2017) asked a nationally representative

sample after the 2016 election “At the time of the 2016 election, would your best guess have been

that this statement was true?”:

Pope Francis endorsed Donald Trump.

The response options were “Yes, true,” “Not sure,” or “No, false.” We randomized whether our

respondents received the original version or the alternative version:

Pope Francis DID NOT endorse Donald Trump.

It is important to note that positive-keyed does not mean the content of the statement or

conspiracy theory is positive, but rather that theagreeable responseoptionalignswith theoriginal

version of the question. In other words, some positive-keyed questions include a “NOT” phrase,

and some negative-keyed questions do not. For example, the positive-keyed question of the

conspiracy theory surrounding Barack Obama’s birth certificate is phrased, “President Barack

Obama was not really born in the United States and does not have an authentic Hawaiian birth

certificate,” because this was the original version of the question; whereas the negative-keyed

version is phrased, “President Barack Obama was born in the United States and has an authentic

Hawaiian birth certificate.”

Randomization occurred at the subject-question level, so each subject received a mix of

positive-keyed and negative-keyed questions. Creating a negated version of each item was not

always trivial. In theSupplementaryMaterial,we limit analysis to unambiguousnegationswithout

consequence to substantive conclusions. We present question wordings in Tables A1–A4 in the

Supplementary Material.

For each question with an Agree/Disagree, True/False, or Yes/No response, we calculated the

proportion of subjects agreeing with the positive-keyed statement—the original version of the

conspiracy theory, rumor, or fact. For ease of comparison, we recode the negated question so

that responses have the same target belief as the original, an endorsement of the statement

presented in the positive-keyed version. We then code “don’t know” and “not sure” responses as

not agreeing. To make this concrete, suppose that a statement had three response options: True,

False, andDon’t Know.We code as agreement either answering True to the positive-keyed version

or False to the negative-keyed version. In each case, Don’t Know is pooled with disagreement.6

Absent acquiescence bias, the two percentages should be equivalent, subject to sampling

variability. Acquiescence bias, in contrast, would push responses to the two versions in opposite

directions with greater estimated endorsement for the positive-keyed wording.

The American National Election Studies (ANES) in recent years, to its credit, has fielded an

instrument to elicit beliefs on misinformation with a feature to counteract acquiescence bias.

This instrument is similar in spirit to our approach. In a first question, the instrument asks the

respondent to indicate which of the two versions, roughly positive- and negative-keyed, they

believe more likely true. In a second question, the instrument asks how confident they are in that

position.7 We discuss the benefits to this approach in Section D of the Supplementary Material

and conclude that the instrument is likely tomore effectively mitigate acquiescence bias than the

instruments commonly fielded by other researchers. We also show, however, that scholars might

want to use our methods with the ANES instrument to mitigate acquiescence bias in the second

confidence question.

6 For thequestionswhereweelicitedprobabilistic beliefs, whereweask respondents theprobability they believe something
to be true, we averaged the probability reported of agreeing with the positive-keyed statement.

7 See, e.g., https://electionstudies.org/anes_timeseries_2020_questionnaire_20210719/.

Seth J. Hill and Margaret E. Roberts � Political Analysis 579

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/p

an
.2

02
2.

28
 P

ub
lis

he
d 

on
lin

e 
by

 C
am

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss

https://electionstudies.org/anes_timeseries_2020_questionnaire_20210719/
https://doi.org/10.1017/pan.2022.28


1

2
34

5

6

7

8

9

10

11
12
13

14

15

16

1718
19

20

21

22
2324

25

26

27

28
2930

31

32

3334
3536

37

38

39

40

41 42

43 44

45

46
47

48

49
50

51

52

53

0

25

50

75

100

0 25 50 75 100
Positive Keyed

N
eg

at
iv

e 
K

ey
ed Type

Political Facts
Rumors and 
 Conspiracies
Probabilistic
 Beliefs

� ���� ����	
� �� ����� � �� ��� ������� ���	��
 �� ����� � �� � ! ���� ������ ����� �

� � �	����� ��	���"�	#
 �� ����� �� ��	���"�	#
 $����� �� ����� %� �����	
���
 ������ ����� �

� �	����� �
&�#' �� ����� � �� ������� 
�#'(��� �� ����� � %� )��� *��� +�	, +��, ������ ����� �

% ��� ����� �� ����� �� ��&���� 	���& �� ����� � %� !-��	�
 ������ ����� �

. ����	���
 ���
��	��& �� ����� � �%  	#'� ������� �� ����� � %� /�����	& ��	��� ������ ����� �

0 1���'�� � �� ����� � �. ������� �����	�(��
 �� ����� � %% 2"�	
��
 �#����
 ������ ����� �

3 )��� $�
� �� ����� � �0 ��� ��	����	 �� ����� � %. 4�(
 ���0 �� ���0� �

5 1������� 6�	 "���
 �� ����� � �3 7����� �������� ��

 �� ����� � %0 89� ���% �� ���0� �

� :#��#� �	���� �� ����� �5 2(�'� (�	�� ������ ����� � %3 �#		���& ��"��#����� �� ���0� �

�� �;�� ���
��	��& �� ����� � �� 8/2 �����		�	�
' ������ ����� � %5 4�(
 ���0 �� ���3<�5� �

�� ������� ��#������� �� ����� �� �	�
 ���
��	��& ������ ����� � %� �#		���& ��"��#����� �� ���3<�5� �

�� ����� "#���	 �� ����� �� �;�� ���
��	��& ������ ����� � .� 89� ���% �� ���3<�5� �

�� �	�= ���
��	��& �� ����� � �� 8/2 ���	��
� >���� ������ ����� � .� ���� 
��'�
 ���5 �� ���3<�5� �

�% 2(�'� (�	�� ��	��?���� �� ����� � �� ���0 89� 8	�$�� ������ ���3� � .� �#		���& ��"��#����� �� ����� �

�. �	�
 ���
��	��& �� ����� �% @#����'' ���� ������ ���3� � .� ���� 
��'�
 ���5 �� ����� �

�0 9���� �����
 �� ����� � �. �#		���& ��"��#����� ������ ���3� �

�3 �''��	��� ��� ������ �� ����� � �0 /�����	& ������� ������ ���3� �

�5 �''��	��� ��� � �� ����� � �3 �/� �#		���& ��
,�� ������ ���3� �

�� �	�= +/9 �� ����� � �5 89� ���. ������ ���3� �

Figure 1. Effect of questionwording on agreementwith rumors and facts. “*” indicates positive andnegative-
keyed estimates statistically distinct at p < .05 two-tailed.

In Figure 1, we present the results of the 53 survey questions we fielded. On the x-axis, we plot
the estimated agreementwith the conspiracy theory, rumor, or fact when the question is positive-

keyed.On the y-axis,weplot estimatedagreementwith the conspiracy theory, rumor, or factwhen
the question is negative-keyed, the negated form of the original version. Note that the responses

of the negative-keyed version have been recoded, so they exist on the same scale as the positive-

keyed and, therefore, absent bias the points in this plot should fall approximately on the 45degree

line.

All but one point falls below the 45 degree line, meaning that the positive-keyed version of

the question has a larger estimate of endorsement than the negative-keyed version.8 In some

8 The probability of 52 out of 53 points falling randomly below the 45 degree line if there were equal probability of falling on
either side of the line, is quite close to zero, on the order of 1×10−16.
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questions, the points are quite close to the line; for example, Question 21 fielded in the United

States on whether the Chinese government created the coronavirus as a biological weapon does

not exhibit large amounts of acquiescence bias. In other questions, the positive-keyed version of

the question produces a drastically larger estimate of belief. For example, Question 26 onwhether

or not the FBI director alerted Congress about new emails on Hillary Clinton’s server on October

28, 2016 yielded an agreement of 64% when asked in the positive-keyed version, but only 22%

when asked in a negative-keyed version.

2.1 Refielding of Previous Surveys
In two studies fielded in 2020 and 2021, we asked about conspiratorial and factual beliefs in online

surveys in the United States and China.9 The first was fielded using the online survey platform

Lucid,whichprovidedanationally representative sample of 2,055 respondents inDecember 2020.

The second was fielded using the online survey platform Qualtrics in China in March–April 2021.

Qualtrics provided a quota-based sample matched to population targets. We present details on

the two samples in Section B of the Supplementary Material.

2.1.1 Rumors and Conspiracies. We roughly categorize our questions into three types. For rumors and

conspiracies in the United States, we field questions of Allcott and Gentzkow (2017), who analyze

consumption of fake news and its relation to beliefs about conspiracy theories, Berinsky (2017),

who considers misinformation surrounding national health care policy, Clayton et al. (2021), who
present results from survey experiments on population endorsement of democratic norms, Oliver

and Wood (2014), who examine conspiracy theories and paranoia, and Jamieson and Albarracin

(2020), who consider misinformation andmedia consumption about the COVID-19 pandemic.

In China, we ask questions similar to Cui and Shoemaker (2018), who study attitudes toward

conspiracies and facts about genetically modified food in China. We also ask questions related

to some U.S. conspiracies from Oliver and Wood (2014) to the China sample. Although we ask

the same questions, we do not pool respondents from the two countries in any individual-level

regressions so that we do not make comparisons of covariates in the two samples.

The studies we based our surveys upon fielded different question designs. Some used binary

True/False response options while others used Agree/Disagree with between two and seven

categories. We used the original response options in our surveys, but for presentation here,

we compute for each item the percentage of responses indicating agreement, meaning “True,”

“Agree,” or “Yes,” with or without qualification (“definitely” as well as “probably”).

The circleddots in Figure 1 represent results for the rumorandconspiracy theory items (seealso

Figure A1 in theSupplementaryMaterial). Thedifferencebetweenpercentage agreeing topositive-

and negative-keyed versions varies across questions from 43 points on the Obama born abroad

question inChina to−12.5points on theOliver andWood (2014) questionongovernment planning

of the 9/11 terrorist attacks.10 All but this one difference is positive. In general, the questions in the

China samplehadgreater levels of acquiescencebias than theU.S. sample, perhapsbecausemany

of the conspiracies askedwere related to theUnited States and sowere unfamiliar to respondents.

On some questions, the divergent estimates from the original versus negated version of the

question are of political importance. In the original question of Allcott and Gentzkow, our sample

indicates more than half (53%) believed “At the third presidential debate, Donald Trump refused

to say whether he would concede the election if he lost” versus less than one third (32%) in

the negated version. In the original question of Clayton et al., our sample indicates that 80%
of the public believes “Presidential candidates should accept the outcome of elections even if

9 As in the United States, there is a growing literature about belief in rumors and conspiracies in China (Chen et al. 2020;
Chen, Jin, and Shao 2022; Huang 2017; Wang and Huang 2021).

10 We suspect the latter result might be due to poor phrasing in negation on our part.
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they narrowly lose,” whereas only 52%disagree that “Presidential candidates need not accept the

outcome of elections if they narrowly lose.” The percentage who agreed that “Sometimes regular

people need to be a little violent to make sure votes are counted correctly” was double (24% vs.

12%) the percentage who disagreed that “Regular people DO NOT need to be a little violent to

make sure votes are counted correctly.”11

In Section C of the Supplementary Material, we summarize results for misperceptions about

political facts, which are also presented in Figure 1. We find similar levels of acquiescence bias

as for conspiratorial beliefs, even when respondents are provided with monetary incentives for

correct answers.

The results here and in the Supplementary Material show that acquiescence bias can be of

substantive importance for conclusions (a) about population beliefs about objective facts, (b)

for different instruments that elicit beliefs, and (c) does not seem to be resolved by the use of

incentives. While acquiescence bias does not always influence inferences about conspiratorial or

factual beliefs, in many cases scholars would come to substantively different conclusions about

population beliefs if they asked a positive- rather than a negative-keyed question. These biases

exist across instruments of measurement, source of population samples, topics, and in both the

United States and in China.

3 Robustness of Main Findings to Question Negation and Country of Sample

Not all original questions yielded a simple alternative wording of unambiguous logical equiva-

lence. Skeptical readersmightwonder if thedivergence in rates of endorsement betweenpositive-

and negative-keyed versions is due to logical non-equivalence rather than acquiescence bias. To

evaluate this possibility, we reproduce Figure 1 in Section F of the Supplementary Material for 35

questions that we identified of unambiguous logical equivalence. The alternative version of these

questions simply adds or subtracts the word “not” along with minor modification of verb tenses.

Figure A4 in the Supplementary Material reproduces the pattern of Figure 1 with all items below

the 45 degree line and many far below. We find that, if anything, ambiguous alternative question

wordings lead to less acquiescence bias with mean magnitudes of 8.9 (unambiguous) and 7.3

(ambiguous). We also find that our results hold separately for U.S. and China samples (Table A6

in the Supplementary Material).

4 Correlates of Conspiracy Theory Beliefs and Acquiescence Bias

In addition to the incidence of conspiratorial beliefs and misperceptions in the population, cor-

respondence between such beliefs and citizen characteristics interests scholars. For example,

Allcott and Gentzkow (2017) report that having beliefs aligned with the partisan or ideological

implications of a news headline corresponds to greater endorsement of the veracity of that

headline. We replicate the Allcott and Gentzkow (2017) finding first with responses from our

subjects assigned the original version of the question.We then compare conclusionswith analysis

of negative-keyed questions.

Table 1 presents ordinary least-squares (OLS) regression results of the relationship between

subject ideological alignment with the news headline (as coded by the original authors) and

endorsement of the news headline, for both positive-keyed and negative-keyed versions of the

questions we repeated from Allcott and Gentzkow (2017) in our U.S. 2020 survey. As before, we

recode responses to negative-keyed versions so that “agreement” indicates agreement with the

11 Some of our readers have reacted that the Clayton et al. (2021) questions read more like opinions than beliefs. We fielded
the items thinking about the construct as “beliefs about how democracies operate” but acknowledge the alternative
classification is also reasonable.
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Table 1. Analysis of responses to questions we repeated from Allcott and Gentzkow (2017) in our U.S. 2020
survey. Correlation between aligned ideology and belief in news headlines, positive-keyed versus negative-
keyed items. Left two regression show results for all news headlines, and right two regression show results
only for items labeled by Allcott and Gentzkow (2017) as “Big Fake.” Standard errors clustered on the
respondent in parentheses.

Dependent variable: Agreement with the conspiratorial headline

Pos keyed Neg keyed Pos keyed, Neg keyed,

big fake big fake

Aligned 0.094 0.069 0.150 0.083

(0.008) (0.009) (0.011) (0.013)

Constant 0.550 0.410 0.380 0.380

(0.006) (0.007) (0.009) (0.009)

No. of observations 8,411 7,020 4,262 3,445

R 2 0.015 0.008 0.040 0.013

Adjusted R 2 0.015 0.008 0.039 0.012

original wording of the question. Following Allcott and Gentzkow (2017), we code agreement with

the original wording as 1, “Don’t know” as .5, and disagreement as 0. Standard errors are clustered

on the respondent because each answers more than one question.

The negative-keyed questions (columns 2 and 4) suggest substantively smaller correlation

between ideological alignment and reported belief. The magnitude of decline is especially large

among the subset of news headline described by Allcott and Gentzkow (2017) as “Big Fake,”

fake news stories that were mentioned in at least three mainstreammedia articles. Among these

stories, the relationship to ideological alignment is 45%smallerwith the negative-keyedquestion.

The cause of the divergent correlations in Table 1 is that acquiescence bias varies substantially

between groups. We evaluate how bias varies by four characteristics of the respondent drawn

from existing work on acquiescence bias and misperceptions. First, we consider how it varies

with political ideology. Second, we consider the relationship with age and education, two factors

that the older survey methodology literature on acquiescence bias suggests. Third, we consider

variation with respondent aptitude at numerical thinking following themeasurement instrument

of Frederick (2005) and arguments about the relationship between reasoning and accepting fake

newsmade by Pennycook and Rand (2019) and Stanley et al. (2021).
In Table 2, we present regressions pooling positive- and negative-keyed questions and

interacting an indicator of positive-keyed with ideological alignment and with characteristics

of the subject. We find substantively large interactions with ideological alignment. Questions

aligned with respondent ideology exhibit more acquiescence bias, especially for “Big Fake”

statements.

In Tables A7 and A8 in the Supplementary Material, we evaluate how acquiescence bias affects

correlations for questions from Oliver and Wood (2014) and Jamieson and Albarracin (2020). We

find similar results. The magnitudes of correlation between endorsement of conspiracies and

covariates and between misperception of facts and covariates depend on whether the question

was fielded as original or negated.

In sum, for each of the studies that we refielded, we find that magnitude of acquiescence bias

variesbycharacteristicsof the respondent. Acquiescencebias for thesequestions ismorecommon

among very conservative subjects, very liberal subjects, younger subjects, thosewith innumeracy,

and those with lower education.
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Table 2. Analysis of responses to questions we repeated from Allcott and Gentzkow (2017) in our U.S. 2020
survey. Impact of Allcott and Gentzkow (2017) question wording on belief varies by ideological alignment.
Left regression is all statements, and right regression is “Big Fake” statements. Standard errors clustered on
the respondent in parentheses.

Dependent variable: Agreement with the conspiratorial headline

All Big fake All Big fake

Aligned 0.069 0.083 0.069 0.083

(0.009) (0.013) (0.009) (0.012)

Pos keyed 0.140 −0.006 0.170 0.140

(0.010) (0.013) (0.023) (0.029)

Numeracy −0.005 −0.022

(0.007) (0.009)

Age −0.0002 −0.001

(0.0003) (0.0004)

Education 0.00002 0.00002

(0.00001) (0.00002)

Pos keyed × Aligned 0.024 0.068 0.025 0.069

(0.012) (0.016) (0.012) (0.016)

Pos keyed × Numeracy −0.002 −0.007

(0.010) (0.012)

Pos keyed × Age −0.001 −0.003

(0.0004) (0.001)

Pos keyed × Education −0.0001 −0.00003

(0.00002) (0.00002)

Constant 0.410 0.380 0.420 0.450

(0.007) (0.009) (0.015) (0.020)

No. of observations 15,431 7,707 15,419 7,701

R 2 0.046 0.029 0.048 0.060

Adjusted R 2 0.046 0.029 0.047 0.059

5 Accounting for Acquiescence Bias

Fielding positive- and negative-worded versions of 53 questions eliciting beliefs shows that acqui-

escence bias influences survey estimates of three quantities of interest to political scientists: rates

of endorsement of conspiracies, rates of political misperceptions, and correlations between fea-

tures of individuals and their beliefs. In this section, we present two simple statistical procedures

to estimate (a) population beliefs controlling for acquiescence bias and (b) correlations purged of

acquiescence bias.
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Our methods correct sample data to provide an acquiescence-free estimate of population

quantities. We show how random assignment of positive- and negative-keyed versions of each

item allows for estimation of the magnitude of and a correction for bias.

Considera conspiratorial or factual statementabout theworld, for example, thatBarackObama

was born in the United States. Let the random variable Yi represent the response by subject i
to a measurement instrument—e.g., a survey question—used to measure subject i’s belief about
the statement. Let Y ∗

i be the subject’s belief about the statement could it be elicited without

acquiescence bias.

Our replication studies strongly suggest that the response Yi in many cases is perturbed by

acquiescence bias such that E (Yi ) � Y ∗

i . To characterize the bias E (Yi −Y ∗

i ), define Yi (p) and

Yi (n) as the responses of subject i were she asked the positive-keyed (p) or negative-keyed (n)
version of themeasurement instrument.Yi (p) andYi (n) should be coded so that increasing values

indicate increasing endorsement of the belief, not increasing agreement with the question asked.

For example, if question version p is “True or False: Barack Obama was born in the United States”
and version n is “True or False: Barack Obama was not born in the United States,” and ifYi (p) = 1

represents response “True” andYi (p) = 0 represents the response “False,” thenYi (n) = 1 would

represent “False” andYi (n) = 0 would represent “True.” For both versions, the original response

“True” is the agreeable response possibly subject to acquiescence bias.

The data-generating process of subject imeasured responseYi is

Yi (p) =Y ∗

i + δi ,

Yi (n) =Y ∗

i − δi (1)

with δi acquiescence bias for subject i.
LetDi represent the version of instrument fielded such thatDi = 1 if i responds to the positive-

key version p andDi = −1 if i responds to the negative-key version n. We then consolidate (1) into

Yi (Di ) =Y ∗

i +Di δi . (2)

The observed responseYi (Di ) is the acquiescence-free beliefY
∗

i plus (when Di = 1) or minus

(when Di = −1) the subject’s acquiescence-bias δi . Given data-generating Equation (2), consider

an OLS regression of Y on Dwith a representative sample from the target population

Yi = α +βDi + εi

with εi an independent and identically distributed error term. When the expected value of εi

is zero, the coefficient α estimates the population average belief E (Y ∗

i ) purged of acquiescence

bias. The coefficient β estimates the population average acquiescence bias Δ = E (δi ) under the

usual assumptions for ordinary least-squares regression. This regression might also use post-

stratification survey weights to target a population-level average in the presence of individual

heterogeneity (assuming random assignment of D).

5.1 Correlates
In addition to population rates, our method can be extended to mitigate bias in correlations. To

model the relationship between beliefs and characteristics of the subject, substitute the quantity

Y ∗

i in Equation (2) with the linear combination x ′

i γ, x a k-vector of covariates and γ a k-vector of
coefficients. Thus, γ represents the expected correspondence between individual characteristics

xi and acquiescence-free beliefs Y
∗

i . This substitution leads to the updated data-generating

process

Yi (Di ) = x ′

i γ +Di δi . (3)
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To see the problem of acquiescence bias for estimating correlates of political beliefs, consider

a sample of sizeN . Define theN -vectors Y, D, and δ for the sample values ofYi ,Di , and δi . Define

X theN -by-k matrix of covariates. The OLS estimate of γ is

γ̂ = (X ′X )−1X ′Y .

Substituting the known data-generating process of Y, we have

γ̂ = (X ′X )−1X ′(Xγ +Dδ)

= γ + (X ′X )−1X ′Dδ . (4)

The OLS estimator of the k correlations γ is biased by the second term in (4), the covariance

between xi and δi . Covariance between xi and δi was exactly the problem diagnosed by the The
American Voter discussed in Section 1; because studies had fielded only positive-keyed versions
of questions measuring authoritarianism, correlation between acquiescence bias and education

inflated estimates of the relationship between authoritarianism and education.

Equation (4) suggests twooptions toamelioratebias in γ̂. In each, theanalyst assignsat-random

positive- and negative-keyed versions of each item. In the first solution, regressYi on covariates of

interest xi , a variable Di taking the values 1 and −1 indicating version positive and negative, and

an interaction betweenDi and xi :

Yi = β0 +β1xi +β2Di +β3Di xi +εi .

The coefficient(s) on xi , β1, estimates the correlation between xi andY
∗

i free of acquiescence bias.

The coefficient β2 is an estimate of average acquiescence bias, and the coefficient(s) β3 estimate

heterogeneity of acquiescencebias related to xi . As before, one couldestimate this regressionwith

post-stratification survey weights.

Second, the analyst can implement weighted least-squares (WLS) without including the vari-

ableDi in the regression. When the vector D is perfectly balanced—when the number of positive-
and negative-keyed responses is exactly equal—its expected value is zero because one Di = 1

offsets eachDi = −1. When the vector D is assigned at random, the expected covariance ofDi and

δi is zero. When the covariance of Di and δi is zero, the expected values of their product, Di δi , is

zero. Therefore, the expected value of the bias terms in (4) is zerowhenD is balanced and assigned
at random.

To achieve exact balance on D, define thematrixW with elements on the diagonal N

2N for the N
subjects askedquestion versionpand N

2Ñ
for the Ñ subjects askedquestion versionn, off-diagonal

cells zero, N + Ñ =N . Then

γ̂W LS = (X ′WX )−1X ′WY (5)

is an unbiased estimate of γ. If the dataset includes post-stratificationweights, the valuesN and Ñ
should be the sum of the weights in each assignment rather than the count of observations, and

the diagonals of the weight matrix W should be the product of the terms above and the original

surveyweight.With surveyweights, the regressionmethod is likely to be easier to implement than

weighting.12

Weemphasize that these fixesdependon theuntestedassumption that acquiescencebiasdoes

not vary by key. Because of this assumption, we recommend that researchers present analysis

separately by version of the question in addition to implementing the proposed solutions.

12 A reader has noted a third method: run two separate regressions on the positive- and negative-keyed samples, then
combine coefficient estimates by precision-weighted averages.

Seth J. Hill and Margaret E. Roberts � Political Analysis 586

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/p

an
.2

02
2.

28
 P

ub
lis

he
d 

on
lin

e 
by

 C
am

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss

https://doi.org/10.1017/pan.2022.28


−1.0 −0.5 0.0 0.5 1.0

Coefficient on Very Conservative

FBI agent

RuPaul groped

Vitamin C

Hand wash

US created coronavirus

Iraq WMD

9/11 conspiracy

Contrails conspiracy

Pope endorse

Clinton Foundation

Pence vulgar

Ireland asylum

Coronavirus weapon

Obama birth certificate

Soros conspiracy

FBI agent

RuPaul groped

Vitamin C

Hand wash

US created coronavirus

Iraq WMD

9/11 conspiracy

Contrails conspiracy

Negatively 
Keyed
WLS
Positively 
Keyed

Figure2.Coefficient indicating the correlationbetweenvery conservativeandbelief in the conspiracy theory.
Questions refielded from Allcott and Gentzkow (2017), Oliver andWood (2014), and Jamieson and Albarracin
(2020). The thick and thin lines extend to 84% and 95% confidence intervals.

6 Applying the Method

We apply theWLS approach to examine the correlation between ideology and belief in conspiracy

theory in each of the studies. For each question, we calculated the weights for positive-keyed

and negative-keyed responses as N

2N and N

2Ñ
. Because of the large number of items, we present

coefficient plots instead of regression tables. While we plot and discuss the correlation between

conspiratorial belief and the subject identifying as very conservative in the main body, we apply

the method to coefficients for very liberal, numeracy, age, and education and present full regres-

sion tables in Section I of the Supplementary Material.

In Figure 2, we plot coefficients, 84% confidence intervals (thick line), and 95% confidence

intervals (thin line) on the very conservative indicator for each question for (1) the sample assigned
the positive-keyed version of the question, (2) the sample assigned the negative-keyed version of

the question, and (3) the WLS method combining the two (point with solid line). To be consistent

with the original coding in Allcott and Gentzkow (2017), we coded agreement with the original

version of the question as 1, don’t know as .5, and 0 as disagreement, although coding don’t know

as zero produces very similar results. We shade the background for coefficients where we would

reject the null hypothesis of no relationship between very conservative and agreement with one

questionwording but not reject with another. For half of the questions, the result of this statistical

test depends on question wording.

7 Recommendations and Conclusion

We believe that our evidence suggests that acquiescence bias causes substantively important

problems for research on political conspiracies and beliefs. We hope to have brought this
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challenge to the attention of scholars and to have provided knowledge and methods to improve

future research. We see as particularly promising the possibility that acquiescence bias might be

related to findings on framing effects (e.g., Druckman 2001) if different frames might be keyed in

positive versus negative directions. We would also be interested to see newwork on the potential

influence of acquiescence bias on survey measurement of citizen policy views.

While we do not believe there is a one-size-fits-all recommendation because each topic of

interest will have its own idiosyncracies, our investigation brings forward a set of suggested

practices.

First, we recommend fielding both positive- and negative-keyed instruments to elicit beliefs.

Examining differences in estimates and presenting them to readers should be the first practice.

We would then, in general, recommend combining results from the two instruments with one of

our proposed estimators.

Second, we would encourage scholars to consider multiple-choice or other instruments with-

out agreeable responses. This approach, however, presents the first-order challenge of selecting

theappropriate set of responseoptions. InSectionGof theSupplementaryMaterial,weanalyzean

alternativemultiple-choiceapproachwe fielded inour surveys similar to the suggestion inClifford,

Kim, andSullivan (2019).Wedonot findevidence that theapproach is superiorbutwouldadvocate

future research.

The third option is to field an instrument similar to recent American National Election Studies

misinformation items (see Section D of the Supplementary Material). We would advocate future

research to determine the trade-offs between the ANES two-question approach and our single-

question approach. We show in the Supplementary Material that both approaches can benefit

from our WLS statistical fix. One challenge for future work is that there is no absolute benchmark

with which to evaluate different instruments.

We close with a more general recommendation. Measurement challenges should be of central

concern for scholars interested in sensitive or complicated political beliefs. Best practice in survey

research is to pilot, test, and evaluate different measurement instruments. Too often scholars put

one question on a survey without testing and validating and then assume the responses to that

particular item accurately reflect the beliefs of their subjects. We encourage scholars to consider

how the choice of instrument might materially influence the inferences they draw about political

conspiracies and beliefs.
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