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Abstract

Researchers use survey experiments to study the effect of informational be-

liefs on individual attitudes and behaviors. When the manipulation of interest is

a belief about some fact, such studies must assume respondents receive the in-

formation and, further, that their beliefs change in the intended manner. These

assumptions are often not addressed in survey experimental designs. We suggest

that researchers collect and analyze post-treatment measures of both treatment

compliance and belief change. With these measures, researchers can model the

reception and causal effect of information and perform placebo tests of their pro-

posed theoretical mechanisms. We demonstrate the utility of our framework by

re-analyzing three prominent survey experiments in political science and with an

original study on how changes in a factual belief can affect downstream judgments.

We find that accounting for treatment compliance and belief change can better con-

nect experimental studies and the substantive theories of politics they seek to test.
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1 Introduction

Beliefs play a central role in connecting material conditions to political attitudes and

behavior, particularly those beliefs that pertain to factual information about the world

and the society in which people live. Studies of the causal effects of such information

use survey experiments to randomly assign respondents to facts embedded in a ques-

tionnaire. By controlling exposure to information, such studies hope to manipulate

factual beliefs and test whether those manipulations affect downstream attitudes or

behavior. However, these experiments produce credible estimates of the effects of ex-

posure to information only if participants consume the information as the researchers

intend; that is, they comply with the experimental protocol. Further, when studying

the effect of information, researchers assume that exposure to the questionnaire moves

the participants’ factual beliefs. They assume, often implicitly, not only attentiveness

but also credulity—that participants take all facts embedded in the questionnaire as

evidence and update their beliefs accordingly.

In reality, not all information is taken as presented and respondents can fail to retain

or internalize claims they read in a survey.1 Respondents in survey experiments are

often not only inattentive but also incredulous or indifferent. Some respondents may

doubt the veracity of factual claims in surveys, perhaps because of the general erosion of

trust in authority figures or because of experience with deception on survey platforms

(Kennedy, Tyson, and Funk 2022; Boynton, Portnoy, and Johnson 2013). Moreover,

even among attentive and credulous respondents, it is not obvious that exposure to a

single piece of evidence should be sufficient to move beliefs.

In what follows, we begin by identifying the two assumptions briefly described

above—that participants receive an information treatment as the researcher intends

and that treated individuals move their beliefs in a certain direction and/or by a cer-

tain magnitude. These two assumptions are violated when a respondent fails to be

1According to data collected by the US Department of Education, 54% of American adults aged 16
to 74 lack literary proficiency (Rothwell 2020).
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exposed to the information, or, upon being exposed, is unmoved by the information.

We review informational survey experiments in papers recently published in top politi-

cal science journals and find that they often do not measure the success of information

exposure or belief change; for a handful of studies that do measure information expo-

sure, the compliance rate is highly variable. We show how accounting for these two

assumptions affects the interpretation of the experimental findings relative to the goals

of the researcher in recovering the effects of information. In particular, if these assump-

tions do not hold, survey experiments still recover an intention-to-treat effect. Such

a quantity is relevant, for example, if the researcher is evaluating the relative efficacy

of messages or designing optimal policy. However, the intention-to-treat effect is only

a lower bound for the effect of information treatment or changes in factual beliefs on

downstream attitudes and behavior when the treatment effect is monotonic. When the

effect is not monotonic, can mask important heterogeneity in the effect of information.

Survey experiments can be designed to more reliably recover the effects of informa-

tion. Contemporary practice is to avoid bias by excluding information gathered after

an experimental manipulation and to profile results by respondent attentiveness (Mont-

gomery, Nyhan, and Torres 2018; Berinsky, Margolis, and Sances 2014). In this paper,

we argue for incorporating measures of information recall and factual beliefs to account

for the heterogeneity in exposure and belief change. With these measures, it is possible

to extend the typical instrumental variable approach for non-compliance, where expo-

sure to treatment is instrumented for by the random assignment of treatment, to the

problem of changes in beliefs. In general, conditioning on post-treatment outcomes

risks introducing bias that undermines the benefits of an experiment; however, under

certain assumptions, post-treatment measures can be used to isolate those respondents

that are exposed to the information and those for whom the information changes their

beliefs about the exposed facts. The procedure can thus recover the more theoretically

relevant effects of information exposure and belief change.

In our empirical demonstrations, we reanalyze three experiments using data from
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Brutger et al. (2022a) with an IV approach to account for noncompliance in informa-

tion reception. Here we use treatment-relevant manipulation checks, which are still rel-

atively uncommon but have become increasingly popular in the field (Kane and Barabas

2019), as a way to measure exposure to treatment. In addition, we show how a placebo

test can serve as evidence against the theoretical relevance of the intention-to-treat ef-

fect (ITT) (Eggers, Tuñón, and Dafoe 2023).

We then demonstrate the benefits of accounting for prior beliefs and measuring

belief changes with a survey experiment in Taiwan. This application takes up the rela-

tionship between economic and political integration, namely, the effect of international

trade on the diffusion of support for democracy (Mattingly et al. 2022; Magistretti and

Tabellini 2022). In particular, we examine the effect that manipulating respondents’

factual beliefs regarding interdependence with mainland China has on the prioritiza-

tion between economic development and democracy.2 Our approach focuses on those

who are both attentive and moved by the information. Contrary to our expectation of a

“backlash” effect, we find when the information produces an upward correction in the

respondents’ belief about the export dependence, respondents assign greater weight

to economic development relative to democratic elections, a position consistent with

rhetoric from the Chinese government.

2 How Do Your Participants Process Information?

Our focus is on experimental studies of how factual aspects of the external world, as

understood by individuals, affect behavior and attitudes (Druckman 2022; Haaland,

Roth, and Wohlfart 2023; Mutz 2021; Naoi 2020). For some cases, such as causal

beliefs about economic relationships or the most effective response to climate change,

facts are contested or complicated and the question is what would occur if there were

2In the paper, we use the terms China, mainland China and the People’s Republic of China (PRC)
interchangeably, and Taiwan and the Republic of China (ROC) interchangeably, to refer to the post-1949
PRC and ROC governments, respectively, and their de facto jurisdictions.
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consensus.3 In other cases, the facts may change, and the question is about how people

would respond if they were made aware of it. In either case, factual beliefs form the

link between material conditions and political behavior and attitudes.

It may seem that political scientists should leave the question of how individuals pro-

cess factual information to cognitive scientists (Gul and Pesendorfer 2008). However,

even those uninterested in neural computations or subjective psychology often theorize

and make assumptions about whether and how individuals process information. In this

section, we identify two sets of assumptions that are implicit in survey experiments

that use information treatments. The first pertains to “basic compliance,” i.e., that the

respondents do pay attention to the information and understand the information in

the manner intended by the researchers. The second pertains to the direction and mag-

nitude of belief change: our studies implicitly assume a direction in which individual

beliefs should move in light of exposure to the information treatment and the minimum

magnitude of such movements.

The following sections characterize these two types of assumptions and argue that

researchers can evaluate both empirically. For the first type, they can perform treatment-

relevant manipulation checks to measure information reception (Kane and Barabas

2019). For the second, they can try to measure the target belief for manipulation, both

before and after an information treatment. They can incorporate these new variables

into an instrumental-variable design to gain additional insight into how belief changes

map onto variations in downstream attitudes and behavior.

2.1 Information Provision and Reception

Our first goal is to study the effect of the reception of some experimentally manipulated

information, but a prior question is to determine whether or not individuals are actually

exposed. The reception of information is not equivalent to the provision of it, just as

3For example, recognizing most voters do not have a strong belief about the distributional effects of
trade, Rho and Tomz (2017) use a survey experiment to offer information about these causal relation-
ships to study the prevalence of egoistic policy preferences.
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the prescription of a drug may not be equivalent to the actual use of it. When the

theoretical treatment is the information itself rather than the provision of it, failing to

read or understand the information is an example of non-compliance.

In the presence of non-compliance, the typical difference-in-means estimator recov-

ers an intention-to-treat effect, or ITT (Angrist, Imbens, and Rubin 1996). This quantity

may be of direct interest in a number of contexts across political science and policy anal-

ysis that seek an optimal informational intervention.⁴ For example, in American and

comparative politics, researchers studying ethnic discrimination toward candidates for

office may design a vignette to study the effects of racially salient campaign materials

on vote choices (Hainmueller and Hangartner 2013). It is unnecessary to distinguish

cases of non-compliance from compliance to know what materials are more or less ef-

fective. Similarly, in studies of support for war or rebellion, the intention-to-treat effect

may be of direct relevance.

In such studies, the researchers’ goal can be to design treatments that closely resem-

ble real life. For instance, making campaign fliers, or public messages to help adjudicate

the efficacy of various informational programs. In such cases, researchers may benefit

from using an adaptive experimental design that allows them to learn the most effec-

tive arm in the space of various information treatments (Offer-Westort, Coppock, and

Green 2021; Villar, Bowden, and Wason 2015). However, when the goal is theoretical

understanding of a treatment effect, effectiveness is not a direct goal. As Druckman

(2022) puts it, "sound treatments do not depend on their mundane realism but rather

on whether the relevant independent variable changes" (p. 54).

When the goal is not policy relevance, the issue of compliance has direct theoretical

consequences. Consider the use of survey experiments on the topic of the nuclear taboo

(Press, Sagan, and Valentino 2013). There, the survey presented news stories that are

“designed to vary the relative military utility of nuclear weapons” (p. 196) to study the

strength of the taboo. Reading these news stories is supposed to highlight the practical

⁴There is still the question of whether the specific intervention speaks to similar interventions of the
same type.
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utility of nuclear weapons, a consideration ruled out by the logic of the nuclear taboo.

The story and surrounding information are merely a communication device to help the

respondent learn about the information. If the vignette were too long or convoluted

for respondents to work through, the lack of an effect of the military utility of nuclear

weapons would not constitute support for a taboo. It could be that the respondent did

not understand the information at all, and so would have changed their evaluations

and positions on use, but did not get the chance.

In the end, ignoring non-compliance amounts to using the intention-to-treat effect

as a proxy for the treatment effect of interest. If the problem is information non-

reception, the use of the ITT as a proxy produces results with the same sign but po-

tentially lower magnitude than the treatment effect of interest. In the following, we

discuss one way to get closer to the treatment effect of theoretical interest.

2.2 Manipulation Checks: “No Harm in Checking,” but What Is the

Benefit?

One approach to addressing non-compliance in survey experiments is to include fac-

tual manipulation checks (Kane and Barabas 2019). In contrast to subjective manipu-

lation checks, which ask the respondents what they think of the manipulation of inter-

est, or instructional manipulation checks, which evaluate attentiveness more generally,

treatment-relevant factual manipulation checks evaluate objective questions about the

main elements of the experiment. This requires researchers to be explicit about the in-

tended interpretation of the information treatments. For example, in replicating Press,

Sagan, and Valentino (2013), Brutger et al. (2022a) determine whether respondents

demonstrate basic recall of the part of the news story that varies between the treated

and placebo groups. The participants’ performance in this task can serve as a mea-

sure of compliance with the information treatment, i.e., of whether the information is

received.

What distinguishes manipulation checks from other post-treatment outcomes is that
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the researchers only ask the participants what the text provided to them earlier in the

survey said vis-à-vis some aspect of the world, not what the participants themselves

know and/or believe about it. Kane and Barabas (2019) find that posing such ques-

tions does not affect outcomes, offering a low-cost diagnostic for the study, and suggest

it is possible to use the outcomes of these checks to help interpret experimental findings.

However, once one estimates a passing rate it is not clear how to incorporate the result

into the study itself. In Section 3, we argue that, with a few more assumptions, an

instrumental-variable approach can give us additional analytical leverage over the re-

sults of treatment-relevant manipulation checks. We demonstrate this in our re-analysis

of two survey experiments in Section 4.

Past studies have used manipulation checks, but they are rarely incorporated into

the analysis. Table 1 shows the shares of papers published in the American Journal

of Political Science, the American Journal of Political Science, and the Journal of Poli-

tics between 2019-2023 that deploy survey experiments with information treatments.

Section A.1 in the appendix provides more details on the search procedure. We cate-

gorize qualifying papers into those with manipulation checks and those without. For

those with manipulation checks, we further check whether the manipulation check is

“treatment-relevant” (Kane and Barabas 2019) in that it asks about the aspects of the

informational treatments that are directly relevant to the authors’ explanatory variable

of interest. If it does, we code the study as having a treatment-relevant check. Table 1

shows the results of this review.

Table 1. The shares of APSR, JoP, and AJPS papers with no manipulation checks (MCs), any MCs,
and treatment-relevant MCs. See Section A.1 in the appendix for a list of the papers reviewed.

Category Count
No mention of MC 43
Treatment-relevant (TR) MC 9
Any MC (excl. TRMC) 15
Total 67
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Of the 67 papers we reviewed, only 9 have a treatment-relevant manipulation check

and 15 have a manipulation check that we classify as not directly related to the treat-

ment of theoretical interest: five are subjective manipulation checks while the rest are

often attention checks. The remaining 45 papers do not mention the use of a manipu-

lation check in either the main paper or the appendix. Of the experiments in the five

papers that have manipulation checks, the median is 66%. A 70% compliance rate, for

example, can dilute the ITT by 30%.⁵ Apart from efficiency loss, these figures mask

wide variation, even within such a small sample: The lowest passing rate is 29% and

the highest 93%. Unaddressed, this variation in compliance rates can confound com-

parisons of results from across experiments or studies.

2.3 Belief Change, or the Lack Thereof

Our second and primary goal is to study the downstream effects of experimentally

induced changes in an individual’s belief about a fact. Upon reception, whether an

information treatment affects individual beliefs about a fact depends on a variety of

factors, including a person’s existing knowledge and beliefs.

Consider an analogy from the health sciences, specifically the study of vitamin D’s

impact on calcium absorption. This process can be influenced by exposure to ultraviolet

(UV) light, with variation in UV light exposure affecting the body’s storage of vitamin D,

which in turn, affects calcium absorption. However, the impact of UV light exposure de-

pends on patient characteristics; a patient with already high levels of vitamin D might

not show significant changes. Conversely, a person deficient in vitamin D might show

marked changes, making UV light exposure more effective. In a similar vein, new in-

formation can induce attitudinal and behavioral change only when an individual has a

“deficiency” in that particular information before exposure. Information that is already

known may be redundant.

⁵This assumes the non-compliers in the treatment group exhibit a similar outcome structure as those
in the placebo group but, if compliant, would react to the treatment in the same manner as those who
do receive the information. This also assumes the placebo has no effect on participants.
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Moreover, just as the efficacy of UV light exposure depends on an individual’s abil-

ity to synthesize vitamin D—for instance, people with melanated skin may synthesize

vitamin D less efficiently under the same UV light exposure—the persuasiveness of new

information also varies across individuals. This variation is dictated by their pre-existing

belief structures. Some of these structures and beliefs may result in some individuals

being less persuadable than others by a given piece of information.⁶

The consequence of redundancy, prior beliefs and incredulity is to introduce het-

erogeneity in the treatment effect of information. In the case of medicine, the stan-

dard approach would be to measure the levels of vitamin D prior to exposure to UV

light. Factual beliefs can be more complicated. When an individual receives a piece

of information that is credible but presents a characterization of the world that differs

from their expectation, they should adjust. The magnitude of this movement, however,

depends on a complex interaction among an individual’s epistemological system, the

relationship between the source of the information and this system, and their prior

interactions with the external world that gave rise to their prior belief.

The issue of belief manipulation arises frequently in survey research. Recall the

study of the nuclear taboo, where the main empirical question is whether Americans’

attitudes toward the use of nuclear weapons “are driven by consequentialist considera-

tions of military utility” (p. 188). If we do not measure whether and how the partici-

pants’ perception of that utility changes, a lack of an effect could be driven by a variety

of logics. It could be that individuals do update their beliefs about the military utility of

nuclear weapons but their policy positions on use are driven by non-consequentialist log-

ics like a taboo. Alternatively, it could be that the information in the vignette, while un-

derstood, was not enough to change evaluations of the military uses of nuclear weapons,

even once one accounts for information reception. Some respondents may have inter-

nalized the military utility of nuclear weapons prior to the study, and so did not respond

⁶For more on motivated reasoning see Coppock (2022), Druckman and McGrath (2019), Little,
Schnakenberg, and Turner (2022), and Taber and Lodge (2006). Our framework assumes that study
participants do not update beliefs in the opposite direction intended by the researcher.
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P :
Prior belief

D: Information
reception

Z: Information
provision

L: Change
in belief

Y : Downstream
attitudes and
behavior

Figure 1. A directed acyclic graph (DAG) illustrating the pathways connecting information, beliefs,
and attitudes and behavior.

to the redundant information. Others may be so convinced as to the military disutil-

ity of nuclear weapons that a single source of information contradicting their prior is

insufficient to move their beliefs.

In general, researchers should not assume respondents align their beliefs with the in-

formation treatment even conditional on successful reception. First, in an increasingly

contentious information environment, respondents may hold varied second-order be-

liefs about the credibility of the “messengers," whether researchers themselves or the

sources they cite. Second, information that appears highly at odds with a respondent’s

existing beliefs may be discounted (Butler et al. 2017; Christensen 2023; Druckman

and McGrath 2019).

Figure 1 schematizes the roles information reception and belief change play in a

typical survey experiment with an information intervention. Our goal is to draw re-

searchers’ attention to the heterogeneity in information reception and belief change

both within and across survey experiments. Failing to account for this heterogeneity

can complicate our learning from experimental findings.
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3 Accounting for Noncompliance andHeterogeneous Up-

dating

An instrumental-variable approach can address both non-compliance regarding infor-

mation reception and, under stronger assumptions, the issues related to heterogeneous

updating. For information reception, researchers canmeasure compliance using treatment-

relevant factual manipulation checks (TRMC; Kane and Barabas 2019). For heteroge-

neous updating, they can, whenever possible, elicit prior and posterior beliefs. In both

cases an instrumental-variable design can bring empirical estimates closer to the the-

oretical quantity of interest. In such a design, the treatment assignment becomes the

instrument with which we seek to induce changes in the information and beliefs in-

dividuals hold, assuming that information reception and belief change are the more

theoretically relevant explanatory variables.

Under certain assumptions, the IV model recovers the effect of information provi-

sion on those who receive the information, the average effect on the treated (ATT). The

assumptions are random assignment, stable unit treatment value, IV relevance, mono-

tonicity, and the exclusion restriction (Imbens and Rubin 2015). Random assignment

and stable unit treatment value are plausibly satisfied in the survey experiment context,

and IV relevance is testable.

The IV approach also requires assuming there are no defiers, individuals who are

more likely to take up treatment when assigned to control, or less likely to take up

treatment when assigned to treatment. In the case of survey experiments, assignment

to the information exposure arm in the survey should not decrease the actual recep-

tion of the information. The analogy to experiments with heterogeneous updating is

straightforward. Following the logic laid out by Yu (2023), subjects can be divided into

the persuaded, never persuaded, already persuaded and the dissuaded. Here too we

must make the assumption that offering “correct” information does not paradoxically

cause people to move their beliefs away from the information. There are two additional
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sets of assumptions that need to be met for an IV analysis to be informative, one about

the exclusion restriction and the other about measurement errors in post-treatment

checks. We discuss them below.

3.1 The Exclusion Restriction

In the IV setting, the exclusion restriction requires that the instrument affect the out-

come only via the explanatory variable of interest Angrist, Imbens, and Rubin (1996).

For the purposes of non-compliance in experiments, this requires assignment to the in-

formational treatment to only affect exposure to the information. This can break down

if, for example, there is a compound treatment for which the researcher cannot isolate

the key varying information and measure its reception.

Under this assumption, studies that measure information reception can use that

information to evaluate their hypothesized mechanisms. If the exclusion restriction as-

sumption holds and the study includes a treatment-relevant manipulation check, there

should be no effect of treatment among those that fail the manipulation check. That

is, if we trust that failure to pass a manipulation check means that individuals fail to

discern the information in the first place, then any observed effect would be evidence

against the theorized mechanism.

In Brutger et al.’s (2022a) replication of Press, Sagan, and Valentino (2013), for

example, the treatment vignettes list the expected probabilities of success of conven-

tional and nuclear attacks, respectively, and the information that varies between the

treatment and control groups is whether the probability of success for a conventional

strike is the same as or substantially lower than a nuclear strike. The manipulation

check for both the treatment and control groups then asks the respondents whether

the vignette describes the probability of success for a conventional strike as similar to,

higher than, or lower than that for a nuclear strike. If those assigned to treatment—

which describes the probability of success for a nuclear strike as much higher than that

for a conventional strike—fail this manipulation check, we should not expect this key
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information to have registered in the participants’ minds. Because the vignettes for the

treatment and the control are otherwise the same, the exclusion restriction should be

satisfied unless we expect the manipulation of the relative probabilities to change the

preferences of those assigned to treatment even when they fail to register the gap.

If the treatment does affect the outcome among thosewho fail the treatment-relevant

manipulation check, we can draw two conclusions. First, the instrumental variable de-

sign is invalid. Second, it raises questions about the theoretical interpretation of the

ITT. The researcher has manipulated some other consequential information beyond

what she aims to manipulate (Dafoe, Zhang, and Caughey 2018). With a treatment-

relevant manipulation check, we can conduct a population placebo test (Eggers, Tuñón,

and Dafoe 2023) to assess the plausibility that the treatment affects the outcome pri-

marily via the reception of the information we seek to convey. We demonstrate this in

Section 4.2.

The exclusion restriction is satisfied under the theory of belief change represented

in Figure 1. The exclusion restriction rules out effects from the delivery of treatment

other than informational beliefs, including affective responses, or if the treatment also

contains non-measured factual information. However, the framework does allows the

treatment to affect related beliefs (“nuisance belief”) related to the outcome. Such an

effect would only constitute a violation of the exclusion restriction (Dafoe, Zhang, and

Caughey 2018) if the treatment manipulates these beliefs simultaneously. Our frame-

work thus differs from Acharya, Blackwell, and Sen (2018) in that we focus on the total

effect of a manipulation of interest and the imperfection of such a manipulation while

Acharya, Blackwell, and Sen address estimating the contribution of mediators to the

causal process provided the first-stage manipulation is successful. Combining Acharya,

Blackwell, and Sen’s framework with ours, researchers can further decompose the ef-

fect of a belief manipulation into main effects and indirect ones that go through changes

in nuisance beliefs. At a minimum, this requires that the information treatment be nar-

row in scope. The researcher’s measure should be able to characterize respondents’
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P :
Prior belief

D: Information
reception

Z: Information
provision

L: Change
in belief
of interest

Y : Downstream
attitudes and
behavior

U : Change in
nuisance belief

Figure 2. A DAG illustrating an informational experiment with second-order belief manipulation.

beliefs about this information fully.⁷

Consider an experiment on the public-opinion basis of democratic peace (Tomz and

Weeks 2013; Dafoe, Zhang, and Caughey 2018). Suppose researchers assign partici-

pants to different vignettes about hypothetical countries. They manipulate only the

regime types of these countries in the vignettes and seek to study how this affects the

respondents’ willingness to endorse the use of force against the countries. One con-

cern about such a design is that, by learning that a country is a democracy, participants

might also change their belief about the location of this country and this may affect

their preferences on the use of force (Dafoe, Zhang, and Caughey 2018). This should

be a concern, however, only when the beliefs about regime type and location change

simultaneously in response to the information that a country is a democracy, which

contradicts the concern that participants might change their belief about a country’s lo-

cation upon learning about its regime type. As Figure 2 shows, when a nuisance belief

(belief about a country’s location in this example), U , is affected by the belief of interest

(belief about a country’s regime type), L, but is downstream with respect to it, estima-

tion using an instrumental-variable design is still valid. In the interpretation, however,

researchers may need to point out the possibility of the indirect channel (L → U → Y )

⁷Our framework does not speak to experiments in which researchers simultaneously perturb many
features of the informational text to study the effects of latent constructs of interest.
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if this channel is not of theoretical interest.

In some situations, researchers may still be concerned that their information treat-

ment affects a variable that (1) is not downstream to the belief of interest and (2)

affects the outcome. In such situations, we would recommend that researchers pair an

instrumental-variable design with a sensitivity analysis to test how sensitive their re-

sults are to various degrees of violation of the exclusion restriction (Cinelli and Hazlett

2019; Strezhnev, Kelley, and Simmons 2021). Strezhnev, Kelley, and Simmons’s (2021)

approach allows researchers to specify theoretical priors about the size of the effect of

the instrument on the outcome that does not go through the belief of interest (D → Y

in Figure 2) and check how much the substantive results would change were the priors

true. Further, researchers may benchmark the values of the effect D → Y using the

first-stage effect of the instrument on the belief of interest (D → L).

In general, researchers interested in questions that match our framework in Fig-

ure 1 should not be discouraged from using an instrumental-variable approach with

either information reception or belief change as the endogenous variable merely out of

concern about violating the exclusion restriction. As we argued above, when the infor-

mation subject to manipulation is narrow in scope, the exclusion restriction should be

plausible. Even when it is not, with recent advances in sensitivity analysis, researchers

may conduct theoretically motivated probes of how the estimate of the effect of in-

terest might change when the exclusion restriction is violated. That is, learning is

possible even when the possibility of bias looms (Little and Pepinsky 2021), and an

instrumental-variable approach could allow researchers to gain from their data more

learning vis-à-vis their theoretical priors.

When researchers believe the exclusion restriction is violated but are reluctant to

use an instrumental-variable design with a sensitivity analysis, the only alternative may

be to focus on the difference in means. But if the exclusion restriction is indeed vio-

lated, they cannot interpret the difference-in-means as anything beyond the ITT (Dafoe,

Zhang, and Caughey 2018). Thus, when the exclusion restriction is violated and the re-
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searcher reports only the difference-in-means, it is unclear what we should learn from

the estimate if the treatment of theoretical interest is information reception or belief

change.

3.2 Measurement Error

Researchers may be concerned that the measures of exposure and belief change are

noisy and would compromise the validity of an instrumental-variable analysis. Few de-

signs in the social sciences can escape measurement errors. The question we face is

whether the approach we propose here improves upon the status quo. We argue that,

under reasonable assumptions about the measurement errors and the exclusion restric-

tion (see Section 3.1), the instrumental-variable estimates are still better connected to

the theoretical quantities of interest. We show this for the estimation of the treatment

effect using a treatment-relevant manipulation check as the compliance measure.

Denote the IV estimator as θ̂. Under SUTVA, exclusion restriction, and ones-sided

noncompliance and in the absence of measurement errors, it has the following property

(Imbens and Rubin 2015):

E(θ̂) =
E(Yi(Zi = 1))−E(Yi(Zi = 0))

E(Di(Zi = 1)))
(1)

= E[Yi(Di = 1 | Di(Zi = 1) = 1)− Yi(Di = 0 | Di(Zi = 1) = 1)] (2)

= Average treatment effect on the treated = θ (3)

Proposition 1. Under SUTVA and exclusion restriction, θ̂ is an unbiased estimator of θ

if, in the measurement of treatment uptake among those assigned to treatment, those who

fail to take up treatment are as likely to be mismeasured as those do take up treatment.

Proof. See A.2 in the appendix.

Thus, if the measurement errors are symmetric between those with Di = 1 and

those with Di = 0, the IV estimator is unbiased. When the treated are more likely to
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select the wrong answer than the untreated are to happen to select the correct answer,

the IV estimator is biased upwards. For this scenario to realize, those respondents who

are attentive to and comprehend the information provision would need to be somehow

substantially less attentive to the manipulation check. This is unlikely when manipula-

tion checks are relatively simple and short compared to the information provision itself

(the vignette), a condition that the replications we conduct in this paper satisfy.

If untreated respondents are more likely to happen to select the correct answer than

treated participants are to select the wrong answer, the IV estimate is attenuated rela-

tive to the truth. But unless the difference in these two types of errors is larger than the

true noncompliance rate, the IV estimator is still a better approximation of the target

quantity than the ITT. If we consider the ITT as an estimator for the average treatment

effect of information reception, then the assignment indicator is a proxy for information

reception. But it is likely a noisy proxy if we hold moderate confidence in the results

of typical manipulation checks. This means a sizable percentage of respondents are

assigned to the treatment information but nevertheless do not receive it, and are thus

mismeasured as treated when we use the assignment indicator as a proxy for treat-

ment status. The attenuation this produces is smaller than the IV estimator only if the

percentage of such mismeasured observations in the entire sample is smaller than the

difference in the error rates of the manipulation check as a measurement of treatment

status, which is unlikely.

Measurement errors pose an inferential threat to the approach we propose in this

paper, as it does to many statistical analyses in the social sciences. The analysis above

lays out the assumptions that need to be satisfied for the manipulation-check IV estima-

tor to better approximate the theorized treatment effect than the ITT even in the pres-

ence of measurement errors. We believe these assumptions are plausible in carefully

designed experiments with simple manipulation checks, but researchers nevertheless

need to assess them using their substantive expertise.
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4 Re-analysis of Three Experiments

4.1 Accounting for Noncompliance in Information Reception

In this section, we first reanalyze two studies, Press, Sagan, and Valentino (2013) and

Nicholson (2012), using replication data from Brutger et al. (2022a). We choose to

re-analyze the experiments in Brutger et al. (2022a) because they included treatment-

relevant manipulation checks that are simple and straightforward. These two studies

are also well-suited to our purposes because the information under manipulation is

clearly defined and narrow in scope, making it easier to map empirical results to the-

oretical hypotheses. In their replication of Press, Sagan, and Valentino’s (2013) ex-

periment on support for using nuclear weapons, Brutger et al. manipulate the relative

probabilities of success of using conventional and nuclear strikes against an adversary

so that the success rate of a nuclear strike is higher than a conventional strike for the

treatment group and the same as a conventional strike for the placebo group.

The Elite Messaging replication builds on Nicholson’s (2012) investigation of sup-

port for an immigration policy based on endorsements from politicians within or out-

side of the party one leans toward. Brutger et al. introduced treatments that varied the

partisan identity of the endorsing politician. Here we restrict our analysis to treatment

arms where the politicians are fictional and the situations are hypothetical because us-

ing prominent real-world politicians manipulates not just the partisan identity of the

endorser but also other attributes of them. The information under manipulation is thus

the identity of the politician endorsing the message.

Table 2. Treatment recall rates by treatment status and study (Brutger et al. 2022a)

Study Treatment Status Correct Recall
Nuclear Weapons 0 0.56

1 0.58
Elite Messaging 0 0.67

1 0.56

In both replications, Brutger et al. added treatment-relevant manipulation checks

18



Table 3. A cross tab of information assignment and exposure

Recall Status Xi

Correct Recall Incorrect Recall

Assignment Zi
Treatment E(Yi | Zi = 1, Xi = 1) E(Yi | Zi = 1, Xi = 0)

Placebo E(Yi | Zi = 0, Xi = 1) E(Yi | Zi = 0, Xi = 0)

to test the respondents’ recall of the aspect of the treatment or placebo vignettes that

were relevant to the theories. This aspect should also be the only feature that varies

between the vignettes. In the Nuclear Weapons study, this question asked whether the

vignette that the respondents had seen said nuclear weapons had a higher, equal, or

lower success rate. In the Elite Messaging replication, the question asked about the par-

tisan identity of the actor in the vignettes that had been presented to the respondents.

As Table 2 shows, the passing rates for the manipulation checks, although simi-

lar across treatment and control groups, are not high. Researchers who do include

treatment-relevant manipulation checks in survey experiments often only use the data

to show descriptive statistics of the passing rates and check whether they differ with

respect to the treatment arm or some other covariate of interest. Under particular as-

sumptions, researchers could extract more information from results of manipulation

checks using an instrumental-variable analysis.

The variable that represents whether respondents answer the manipulation checks

correctly, upon some recoding, can serve as a measure of information reception in our

framework (Figure 1). In Brutger et al.’s replications, the manipulation checks test

whether the respondents can recall the information that researchers seek to manipu-

late in the vignettes. Table 3 categorizes the means in the outcome of interest by the

respondents’ assignment and recall status. Using the interaction between treatment

status and correct recall, we can create a new variable that measures the receipt

of the information treatment (Table 4). With this variable as the endogenous variable of

interest and the provision of treatment as the instrument (Z), the IV estimator recovers

the average treatment effect on the treated (Imbens and Rubin 2015).

Figure 3 shows the results. For the Nuclear Weapons study, the IV estimates are
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Table 4. Information reception based on treatment status and correct recall

Assignment status (Zi) Correct recall (Xi) Information reception (Di)
0 0 0
0 1 0
1 0 0
1 1 1

Figure 3. ITT versus effect of information reception for the Elite Messaging study (N = 278) and
the Nuclear Weapons study (N= 524) in (Brutger et al. 2022a). Confidence intervals are calculated
with HC2 standard errors. No control variables are included. Table A2 shows the full results in
numerical format.

larger than the ITTs, indicating the information treatment had substantively larger ef-

fects on respondents who received the information. For the Elite Messaging study, the

IV estimate is noisy—the number of respondents that correctly recalled the treatment

was limited.⁸

4.2 Placebo Tests Using Results of Manipulation Checks

The validity of the IV approach rests on whether the exclusion restriction is satisfied,

which cannot be tested. When it is violated, estimation of the effect of information

reception is unwarranted, and so is any interpretation of the ITT in terms of the re-

searcher’s theoretical expectations. In this section, we show how we can conduct a sim-

ple population placebo test (Eggers, Tuñón, and Dafoe 2023), again using the results of

⁸We show the results of a placebo test, which we introduce in the next section, in Section A.3 in the
appendix. The results suggest the exclusion restriction is plausible.
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the manipulation checks, to probe the plausibility of the exclusion restriction. For the

purpose of exposition, we use Brutger et al.’s replication of Mutz and Kim (2017), for

which the placebo test indicates the existence of a channel other than the theoretical

mechanism hypothesized by the authors. For the two studies to which we applied the

IV approach above, the placebo test does not indicate such a violation (See Section A.3).

This approach is useful not just for probing whether one should proceed with an IV es-

timation but also for assessing the substantive conclusions researchers draw from the

ITT estimates.

The key idea here is that an important premise of an informational experiment is

that the treatment only affects outcomes among those who change their factual beliefs.

There should be no effect in the subsample that fails the treatment-relevant manipu-

lation check. If, on the other hand, we do find such an effect, we should lower our

confidence in the hypothesized mechanism.

Table 5. Treatment arms in the ingroup favoritism experiment

Condition 1 US gains 10 jobs, other country gains 1,000
Condition 2 US gains 10 jobs, other country loses 1,000
Condition 3 US gains 1,000 jobs, other country gains 10

In their replication of Kim and Mutz’s study on the role of ingroup favoritism in

American attitudes toward a trade policy, Brutger et al. changed the relative gains in

jobs for the US in the vignettes they presented to the respondents (Table 5). The ma-

nipulation check asks whether the vignette says the US gains more, less, or the same

as the other country. In their analysis, Brutger et al. code Condition 3 as the treatment

condition and the other two conditions as the control. We disagree with this coding

because both Conditions 2 and 3 present a trade deal in which the US gains relative to

the country and, if the theoretically relevant feature is the relative gain for the US, they

should both be coded as the treatment condition ⁹. The manipulation check, however, is

⁹This does not affect the validity of Brutger et al.’s (2022a) framework and findings, which are
independent of the theoretical interpretation of this particular experiment. In their book, Brutger et
al. (2022b) clarifies the substantive interpretation to be aligned with the coding decision instead of the
original theory.
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Figure 4. ITT, effect of information reception, and estimates from placebo test of Ingroup Favoritism
study (N=1507) in Brutger et al. (2022a). Confidence intervals are calculated with HC2 standard
errors. No control variables are included. Table A3 shows the full results in numerical format.

coded in line with the theory being tested in that if a respondent assigned to Condition

2 chooses “The US gains more,” the recall is coded as correct. We discovered this after

our first placebo test, in which we restricted our analysis to those with incorrect recall

across the three conditions but left the coding of the indicator of treatment assignment

unchanged. The estimate thus targets E(Yi | Zi = 1, Xi = 0)−E(Yi | Zi = 0, Xi = 0)

in Table 3. As the coefficient from the placebo test (in the upper right in Figure 4) shows,

the assignment to treatment has a positive effect even for those who fail to recall the

information hypothesized to be theoretically relevant.

We then recode the indicator of treatment assignment by coding Condition 1, where

the relative gain for the US is negative, as 0 and the other two conditions, where the

US gains relative to the other country, as 1. If ingroup favoritism is indeed driving

trade attitudes, we should expect the indicator of treatment assignment—in this case,

the provision of the information that the US would benefit more—to have no effect on

trade attitudes for those who failed the manipulation checks. However, as Figure 4

shows, the ITT is negative after we recode the treatment indicator and the treatment

indicator has an even larger effect on trade attitudes for those who failed to answer

correctly which country would benefit more. This indicates that relative gain for the

US is not the primary driver behind the respondents’ support for a trade policy.
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Figure 5. Analyses with a factorial coding of treatment assignment of Ingroup Favoritism study
(Brutger et al. 2022a). Baseline: US: +1000; Other: +10. Confidence intervals are calculated with
HC2 standard errors. N: 1507 for ITT estimation and 668 for placebo test. No control variables are
included. Table A3 shows the full results in numerical format.

Part of the problem here is that responses may vary within grouped treatments. In a

further analysis, we create a factorial variable to indicate which condition a respondent

is assigned to and perform several analyses with “Condition 3” (US: + 1,000 jobs; Other

Country: -1,000) as the reference level. Figure 5 shows the results. The reference level

is the one in which the US gains 1,000 jobs while the other country gains only 10.

As the figure shows, relative to the reference condition, respondents assigned to “US:

+10; Other: -1,000” are much less likely to favor the trade deal. Further, respondents

assigned to this condition dislike the trade deal even more than those assigned to a

condition in which the relative loss for the US is large (“US: +10; Other: +1,000”).

More interestingly, those assigned to “US: +10; Other: -1,000” but cannot recall that

the US gains relative to the other country still dislike the trade deal compared to those

assigned to the reference condition but similarly cannot recall which country gains

relatively. This suggests the difference in the respondents’ attitudes toward the trade

deals presented in the two conditions is not driven primarily by considerations of the

relative gain or loss for the US; rather, they may be driven by considerations of overall

welfare improvement for both countries but with slightly larger weights for American

job gains. The results from these placebo tests also cast doubt on another study with
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similar variation in the treatment arms (Mutz and Lee 2020).1⁰

Although estimates from placebo tests should not be interpreted at face value, the

assumptions needed for them to be informative about the theorized mechanism are

mild. For the placebo tests we conducted to be informative, we need to assume: Con-

ditional on having received the treatment-relevant information or its placebo counter-

part, the ability to answer manipulation checks correctly should not differ between the

treatment and placebo groups. This is only violated when the treatment-relevant infor-

mation somehow has a perverse effect on participants’ ability to recall the information

relative to the placebo information. Even if such an effect exists, for the placebo test to

be uninformative, the perverse effect would have to be large enough to explain away

the placebo effect.

In cases similar to the experiment reanalyzed in this section, the exclusion restric-

tion is violated, and thus, an IV approach would be inappropriate without a sensitivity

analysis. But it also means that the theory that gives rise to the experimental design

might not be valid regardless of the magnitude and certainty of the ITT estimate.

5 An Original Survey Experiment in Taiwan

In this section, we demonstrate the utility of accounting for heterogeneity with respect

to belief change with a survey experiment conducted in Taiwan. The experiment per-

tains to one of the most important changes in global politics: China’s rising share of

global trade and its implications for democracy. On the one hand, trade and economic

integration have been touted as promoters of democracy, as more trade from more

democratic to less democratic nations can transmit political values (Magistretti and

Tabellini 2022). Scholars and policymakers in the West once hoped that trade and

other economic engagements with China would lead the country toward political lib-

eralization and democratization. However, there is a risk that trade with China would

1⁰More recent work by Mutz, Mansfield, and Kim (2021) and Lobo and Brutger (2023) suggest that
racially based heterogeneity in treatment effects may partially explain the inconsistent effects of relative
job gains on support for trade agreements.
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Figure 6. Export from Taiwan to mainland China (incl. Hong Kong) as a percentage of total export;
in monetary value. Source: National Statistics, Republic of China (Taiwan)

also have consequences on the political institutions of the democratic world or even

other authoritarian states. Trade with China could raise the salience of its economic

success as an authoritarian state, which may, in turn, generate a rally-around-the-flag

effect or other forms of resistance among recipients of that trade (Foot 2020). Alter-

natively, trade may give China economic tools that advance its own model of politics

(Krishnarajan, Doucette, and Andersen 2022).

The democratic costs of economic interdependence with China might be most acute

in Taiwan, which not only trades intensively with China but also faces an existential

threat to its democracy. Since Taiwan and mainland China loosened restrictions on

unofficial exchanges, cross-strait trade has expanded significantly (Fig. 6). The PRC

has used tariffs and other economic sanctions against perceived moves toward inde-

pendence and away from the One China “1992 Consensus.”11 The tension between

economic development and democracy (Lin 2016) has become particularly salient un-

der the latest administration, which has taken steps to divert trade from China toward

Southeast Asia (through the “New Southbound Policy”) while characterizing Taiwan

as being on “democracy’s first line of defense.” In the following, we examine whether

shifts in Taiwanese perceptions of economic dependence on mainland China affect the

11The 1992 Consensus was a verbal agreement reached in a meeting of semi-official representatives
from Taiwan and mainland China in 1992.
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prioritization of economic development versus democratic institutions.

5.1 Experimental Design

To measure respondents’ prior belief about the trade dependence of Taiwan on main-

land China, we ask all respondents to provide their best guess about the share of Tai-

wan’s export that went to mainland China (including Hong Kong) in 2021; here we

provide the respondents with the share of Taiwan’s export that went to the United

States as a benchmark. Then all respondents are asked a battery of demographic ques-

tions. After that, a randomly selected group of respondents are shown the true figure,

as well as the extent, in percentage, to which it is larger than their guess and the extent

to which it is larger than the share of Taiwanese export that went to the US.

Then, after asking a battery of occupational questions, we measure the posterior

belief about the export share with a different question format. This time, we ask respon-

dents to use slides to indicate their best guesses about the shares of Taiwanese exports

that went to mainland China, the US, Japan, South Korea, the European Union, and all

other economies, respectively. We require all figures to add up to 100%. We take the

value for mainland China to be the posterior belief about Taiwan’s export dependence

on mainland China. For our main outcome of interest, we measure respondents’ rela-

tive weighting of economic development and democracy using the following question

with a five-point Likert scale:

Between

1) sustained economic development and

2) free and fair elections,

some think the former is more important, while others think the latter is more

important. Which do you think is more important for Taiwan?

We use stratified randomization by dividing respondents into strata based on par-

tisan leaning, political knowledge, and whether the respondents believe the national

interests and security of Taiwan are more aligned with those of mainland China or
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the US. The National Taiwan University Web Survey (NTUWS) team administered the

survey in Taiwan to a sample of around 1,036 respondents from November 29, 2022

to December 12, 2022 (Chang and Tseng 2023). The platform has a relatively strict

screening procedure and requires users to register accounts using their mobile phone

numbers. The sample of respondents approximates the voting-age population in Tai-

wan in terms of gender, sex, education, party affiliation, and region of residence.12

5.2 Estimation

For expository purposes, we use binary and factorial codings for our instrument and

report first-stage and reduced-form results for both. We aim to contrast the results

for the former with those for the latter. The binary coding (Binaryi) indicates whether

the respondent is assigned to the instrument. The two-factor coding (2factori) divides

those assigned to the instrument into two categories: whether their prior belief is less

than 39% (upward correction) or not (downward or no correction).13

In our regressions, we use the following coding procedure for non-binary discrete

variables. For covariates we use for blocking, we create stratum indicators (12 in total).

For the dependent variable, a five-point measure, we use the deviation from the mean

divided by the range, i.e., (Xi−X i)/4. This puts the dependent variable on a 0-1 scale.

For prior belief, we use the deviation from the mean divided by 100. For change in

belief, we use the difference between the posterior and the prior, divided by 100.

For our first-stage and reduced-form estimates, we use a stratified estimator for

the analyses with binary and two-factor codings of the instrument.1⁴ We then regress

outcomes on interactions between stratum indicators and treatment. In the case of the

IV analysis, the second stage involves the interaction of stratum indicators and belief

change. For that second-stage interaction, we use a binary indicator for whether the

prior belief is below the true figure and the original continuous variable.

12See Section A.4.3 in the appendix for more details on our sampling and stratified randomization.
13In Section A.4.6 in the appendix, we also show results using a continuous coding of the instrument.
1⁴In Section A.4.5 in the appendix, we show that the estimates retrieved from an OLS regression are

substantively similar.
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5.3 Results

Table A4 in the appendix summarizes the three covariates we use for blocking as well as

gender and education by instrument status. The summary statistics for the blocking

variables suggest the stratified randomization was successful.

Table A5 in the appendix shows the respondents’ prior beliefs, posterior beliefs,

and changes in beliefs by instrument status. It is noteworthy that the median of their

guesses is the true figure, a finding consistent with the empirical regularity of the “wis-

dom of the crowd” documented across a variety of settings (Galton 1907; Hong and

Page 2004). The descriptive statistics show the instrument works as intended: Those

who are assigned to the instrument correct their beliefs to be closer to the true figure

and the standard deviation of the posterior beliefs of those assigned to the instrument

shrinks compared to those assigned to control, albeit not by a very large magnitude.

The shrunk but still troublingly large standard deviation is evidence that the respon-

dents assigned to the instrument do not expend high cognitive effort on the information

provided, the post-treatment guessing task, or both.

The estimated effects of the instrument on belief change are presented in Panel A of

Figure 7. Note that, because the change in belief is not rescaled, the coefficients reflect

effects on changes in the belief (which itself is measured on a percentage scale), not

changes in proportional terms. When there is no distinction in the heterogeneity in

the instrument (i.e., the instrument is coded as Binary), the effects of the instrument

on belief change for respondents with beliefs below and above the truth cancel each

other, resulting in an estimate statistically indistinguishable from 0 at a significance

level of 0.05. When the non-monotonicity of the instrument is taken into account,

however, the effects are substantively significant. For example, in the model that uses

a two-factor coding of the instrument (2factor), the upward-correction instrument

raises the reported export dependence by 7.5 percentage points relative to the control

group. When coded as a continuous variable, the first stage is also strong. Roughly, the

instrument would correct the belief of a respondent with a prior of 21% upwards by
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Figure 7. Estimates of the Taiwan experiment (N=1036). Confidence intervals are calculated with
HC2 standard errors. Table A6 shows the results of unweighted regressions for the first stage and
reduced form. For the IV estimation, Table A7 in the appendix shows the full results.

20% in absolute terms while decreasing the belief of someone with a prior of 63% by

20%. In Table A3 of the appendix, we display the average prior and posterior belief

across treatment conditions.

Panel B in Figure 7 displays the reduced-form effects of the instrument using two dif-

ferent factorial codings. When coded as a binary variable, as is the common practice in

many survey experiments that use information treatments, the estimates are noisy and

statistically indistinguishable from 0. When the non-monotonicity is taken into account,

however, we can see that exposure to an upward correction reduces the respondents’

EconDem attitude by 4.3%, i.e., learning about Taiwan’s greater trade dependence with

China induces a 4.3% shift in prioritizing economic development over democratic insti-

tutions. This effect is consistent with the Chinese government’s messaging strategy on

these issues having some effect.

Panel C in Figure 7 shows results of the two-stage least square (2SLS) regressions

using the 2factor coding of the instrument. Again, we offer a binary coding of prior
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belief to ease interpretation. The effect of increasing belief in trade dependence by

10%, shifting individuals with a lower-than-truth prior (e.g., from 32% to 42%), is to

increase support for development over democracy by about 5.7%. Again, this result

suggests that Chinese government’s messaging strategy could be effective and that Tai-

wanese respondents do not exhibit a backlash to dependence on the mainland. This

suggests, contrary to a “rally-around-the-flag” effect that citizens’ awareness of global-

ization, even from a dominant and increasingly assertive government, does not gener-

ate support for democratic institutions at home.

6 Conclusion

In this paper, we seek to draw political scientists’ attention to a problem in the use

of experiments to study how changes in informational beliefs affect their downstream

attitudes and behavior. The goal in such studies is to vary the independent variable,

in this case, knowledge and beliefs. When the treatment of theoretical interest is thus

defined, the treatment effect of the provision of some information could mask a lack of

movement on two levels: failure to absorb information and lack of belief change.

Put together, we provide three suggestions for political scientists using informational

survey experiments for their research, summarized in Figure 8. First, if the researcher

is interested in finding the most effective, policy-relevant informational intervention,

using the ITT as the estimand is justified. We suggest an adaptive design rather than a

static one in such cases. Second, there is the question of whether the goal of the anal-

ysis is to study the effect of information reception or belief change as the independent

variable of interest. In the former case, researchers should include treatment-relevant

manipulation checks in their surveys. They can then use placebo tests to examine

whether their experiment manipulates the theoretically expected variable.

Alternatively, or in addition, researchersmay be interested in the effect of changes in

some informational beliefs. In this case, they should assess whether “nuisance beliefs,”
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i.e., beliefs that are not of direct interest to the researchers but can be manipulated by

the experimental conditions, are downstream with respect to the belief of theoretical

interest. This is the case when they change only after changes in the belief of interest;

they are not if the instrument manipulates them simultaneously with, or prior to, the

belief of interest. In the former scenario, researchers can use an IV analysis to retrieve

the effect of changes in beliefs; in the latter, in addition to an IV analysis, they should

conduct a sensitivity analysis to check if the IV results hold even with certain violations

of the exclusion restriction.

To distill our paper into one takeaway, we advocate that researchers design their

studies in a way that allows them to evaluate whether they are manipulating the inde-

pendent variable of theoretical interest. In the case of informational survey experiments,

this means that, unless the goal is finding the most effective, policy-relevant interven-

tion, researchers should incorporate treatment-relevant manipulation checks into their

analysis and perform placebo tests in addition to the usual ITT estimation.
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Looking for most effective intervention?
Estimate ITT;
Use adaptive
design

Effect of
information
reception is
of interest

Use treatment-relevant
manipulation checks

Use placebo test to
assess whether exclusion
restriction is plausible

Effect of
belief change
is of interest

Not all
nuisance beliefs
are downstream

Use sensitivity
analysis in addition
to an IV analysis

All nuisance
beliefs are

downstream to
belief of interest

Use an IV analysis
to retrieve effect
of belief change on
downstream attitudes

and behavior

Yes

No
No

Figure 8. Decision diagram for experiments with information treatments
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A.1 Checking the Use of Checks

We first run a search for articles that include the word “experiment” in either the title,

abstract, or keyword list. We then exclude articles that use conjoint, discrete choice,

or field experiments. We include experiments that manipulate a piece of information

between treatment arms to change respondents’ beliefs about some aspect of the world,

real or hypothetical. We thus exclude articles that use textual variation to arouse dif-

ferent psychological states in the respondents that cannot be fully characterized by

changes in factual beliefs. We also exclude studies that vary non-textual visual stimuli,

such as the skin tone of a hypothetical candidate.

We include the resulting papers as studies that include survey experiments with

information treatments. We then search in the main articles and the appendices for

one of the following word stems: “check,” “manipu,” and “atten” to examine if the

papers mention they include manipulation or attention checks in their main studies

(not just in their pilot studies).
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Table A1. A Review of Papers That Use Informational Survey Experiments.

Paper MC1 TRMC2 SMC3 Pass4 Journal
Arriola and Grossman (2021) 0 0 0 JoP
Aytaç (2021) 1 0 1 APSR
Bakker, Lelkes, and Malka (2020) 0 0 0 JoP
Bayram and Graham (2022) 0 0 0 JoP
Bisgaard (2019) 0 0 0 AJPS
Boas, Hidalgo, and Toral (2021)1⁵ 0 0 0 JoP
Boudreau, Elmendorf, and MacKenzie (2019) 0 0 0 AJPS
Bush and Zetterberg (2021) 1 1 0 0.29 AJPS
Bøttkjær and Justesen (2021) 0 0 0 JoP
Campbell et al. (2019) 0 0 0 JoP
Campbell and Spilker (2022) 0 0 0 JoP
Cebul, Dafoe, and Monteiro (2021)1⁶ 1 1 0 JoP
Chapman and Chaudoin (2020) 0 0 0 JoP
Chow and Han (2023) 1 0 0 JoP
Chu and Recchia (2022) 0 0 0 JoP
Clayton, O’Brien, and Piscopo (2019) 1 1 0 0.93 AJPS
Condon and Wichowsky (2020) 1 0 0 JoP
Croco, Hanmer, and McDonald (2021) 0 0 0 JoP
Culpepper, Jung, and Lee (2023) 1 0 0 AJPS
Dias and Lelkes (2022) 0 0 0 AJPS
Druckman et al. (2022) 1 0 0 JoP
Duell et al. (2023) 0 0 0 JoP
Eck et al. (2021) 1 0 0 JoP
Fang and Li (2020) 0 0 0 JoP
Findor et al. (2023) 0 0 0 APSR
Gaikwad and Nellis (2021) 0 0 0 AJPS
Gandhi and Ong (2019) 0 0 0 AJPS
Gerber, Patashnik, and Tucker (2022) 0 0 0 JoP
Gerver, Lown, and Duell (2023) 0 0 0 JoP
Gottlieb (2022) 0 0 0 AJPS

Continued on next page

1⁵The field experiment in this paper uses a manipulation check but the survey experiment does not.
1⁶Data on the manipulation checks are not available in the public data set.
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Table A1 – continued from previous page
Paper MC TRMC SMC Pass Journal
Herzog, Baron, and Gibbons (2022) 0 0 0 JoP
Hill and Huber (2019) 1 0 0 AJPS
Jones and Brewer (2019) 0 0 0 JoP
Kam and Deichert (2020) 0 0 0 JoP
Karpowitz et al. (2021) 1 0 0 JoP
Kenwick and Maxey (2022) 1 1 0 0.54 JoP
Kim et al. (2023) 1 0 0 AJPS
Klar and McCoy (2021) 0 0 0 AJPS
Kobayashi et al. (n.d.) 0 0 0 AJPS
Krupnikov and Levine (2019) 0 0 0 JoP
Larsen (2021) 0 0 0 JoP
Lupu and Wallace (2019)1⁷ 1 1 0 AJPS
Madsen et al. (2022) 0 0 0 APSR
Malhotra, Monin, and Tomz (2019) 0 0 0 APSR
Manekin and Mitts (2022) 1 0 1 APSR
Martin and Raffler (2021) 0 0 0 AJPS
Mattes and Weeks (2019) 1 1 0 0.41 AJPS
Mullin and Hansen (2022) 0 0 0 AJPS
Mutz and Lee (2020) 1 0 1 APSR
Myrick (2020) 1 1 0 0.47 JoP
Nelson and Gibson (2019) 0 0 0 JoP
Pereira et al. (2022) 0 0 0 JoP
Porter and Wood (2022) 0 0 0 JoP
Powers and Altman (2023) 1 1 1 0.93 AJPS
Powers and Renshon (2021) 1 1 0 0.87 AJPS
Robison (2022) 0 0 0 JoP
Sances (2021) 0 0 0 AJPS
Stephens-Dougan (2023) 0 0 0 APSR
Thachil (2020) 1 0 1 JoP
Todd et al. (2021) 0 0 0 JoP
Tomz and Weeks (2020a) 0 0 0 JoP

Continued on next page

1⁷Data on the manipulation checks are not available in the public data set.
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Table A1 – continued from previous page
Paper MC TRMC SMC Pass Journal
Tomz and Weeks (2020b) 1 0 0 APSR
Velez, Porter, and Wood (2023) 0 0 0 JoP
Westwood, Messing, and Lelkes (2020) 0 0 0 JoP
Xu, Kostka, and Cao (2022) 1 0 0 JoP
Yair, Sulitzeanu-Kenan, and Dotan (2020) 1 0 0 JoP
Zhu and Shi (2019) 0 0 0 JoP

1 Manipulation checks
2 Treatment-relevant manipulation checks
3 Subjective manipulation checks
4 For treatment-relevant manipulation checks

A.2 Measurement Error for Information Reception

We prove Proposition 1 in this section.

Proof. First, note that we have one-sided noncompliance by design: those assigned to

the control condition cannot take up the treatment information. Let D̃i be our measure

of Di for those assigned to the treatment. Then

E(θ̂) =
E(Yi | Zi = 1)−E(Yi | Zi = 0)

E(D̃i | Zi = 1)︸ ︷︷ ︸
τ

(4)

τ =E(D̃i = 1, Di = 0 | Zi = 1) +E(D̃i = 1, Di = 1 | Zi = 1) (5)

=E(D̃i = 1, Di = 0 | Zi = 1)︸ ︷︷ ︸
ϵ1

+E(Di = 1 | Zi = 1)−E(D̃i = 0, Di = 1 | Zi = 1)︸ ︷︷ ︸
ϵ2

(6)

ϵ1 is the mismeasurement of those who are assigned to treatment but fail to take it

up and ϵ2 the mismeasurement of those who are assigned to treatment and also take it
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Table A2. Results of replication and re-analysis of the Nuclear Weapons and Elite Messaging studies

(1) (2) (3) (4) (5) (6)
(Intercept) −0.20*** −0.20*** −0.20*** −0.06 −0.06 0.22

(0.06) (0.06) (0.06) (0.09) (0.09) (0.16)
Nuclear Weapons 0.47*** 0.08
ITT (0.09) (0.09)

Nuclear Weapons 0.81***
Info Repcetion (0.15)

Elite Messaging 0.43*** −0.01
ITT (0.13) (0.21)

Elite Messaging 0.77***
Info Repcetion (0.24)
N 535 524 365 278 278 108
R2 0.052 0.103 0.002 0.036 0.019 0.000

* p < 0.1, ** p < 0.05, *** p < 0.01

up. When ϵ1 = ϵ2, we have

E(θ̂) = θ (7)

A.3 More Information on Re-analysis of Three Experiments

Columns (1) and (3) in Table A2 replicate the original analysis of the Nuclear Weapons

and Elite Messaging experiments in Brutger et al. (2022). These are ITT estimates.

Columns (2) and (4) show the results of the IV estimation we visualize in Figure 3.

Figure A1 shows the results of placebo tests for Brutger et al.’s (2022) replications of

Press, Sagan, and Valentino (2013) and Nicholson (2012). The results show that there

is no evidence that differences in outcomes are driven by informational mechanisms

outside of that theorized by the original authors. These results correspond to Columns

(5) and (6) in Table A2.

Table A3 shows the results we visualize in Figures 4 and 5. Column (1) shows

the results of the placebo test for the Outgroup Favoritism experiment in Brutger et

al. (2022), run on the subsample of participants who failed to recall the treatment
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Table A3. Results of replication and re-analysis of the Ingroup Favoritism study

(1) (2) (3) (4) (5) (6)
(Intercept) 0.03 −0.17*** 0.39*** 0.14*** 0.32*** 0.28***

(0.05) (0.03) (0.05) (0.04) (0.04) (0.06)
US Gains More 0.26*** 0.50***

(0.08) (0.05)
Altered Indicator −0.41*** −0.23***

(0.07) (0.05)
Factor: Other −0.86*** −0.79***
Country Loses (0.07) (0.11)

Factor: US −0.19*** 0.10
Gains Less (0.06) (0.08)
N 668 1507 668 1507 1507 668
R2 0.015 0.049 0.038 0.011 0.120 0.129

* p < 0.1, ** p < 0.05, *** p < 0.01

Figure A1. Difference in means for respondents with an incorrect recall of the provided information.
95% confidence intervals calculated with HC2 standard errors.
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as intended by the researchers. Column (2) shows results of the corresponding ITT

estimation. Column (3) shows the results of another placebo test after we altered the

treatment indicator to be more aligned with the proposed theory. Column (4) shows

the corresponding ITT estimate. Columns (5) and (6) show the results of a placebo

test with a factorial assignment indicator and the corresponding ITT estimation.

A.4 The Taiwan Survey

A.4.1 Relations between the People’s Republic of China and the Republic of China

Since the end of the Chinese Civil War, the People’s Republic of China (PRC) has con-

tested the sovereignty of Taiwan’s government and opposed its moves toward formal

independence. In 1996, the Republic of China held its first direct presidential election,

contested by the “Chinese Nationalist Party,” Kuomintang (KMT) and the Democratic

Progressive Party (DPP). In subsequent elections, while both parties are committed to

the status quo, the KMT favors unification and closer ties with the PRC while the DPP

leans toward independence. At this point, a stable majority of the voting population

supports maintaining the status quo over moving toward independence or unification,

but over 60% identifies as “Taiwanese” as opposed to either “Chinese” or “both Tai-

wanese and Chinese,” according to the National Chengchi University Election Study

Center (2023).

A.4.2 Questionnaire Design

We vary the format of the questions we use to elicit the respondents’ prior and poste-

rior beliefs. Figures A2 and A3 show the questions we use for the prior and posterior,

respectively. The question for eliciting the prior reads as follows:

In 2021 (ROC Year 110), Taiwan’s exports to the United States will account for

about 15% of the total. What do you think is the percentage of Taiwan’s export

value that went to mainland China (including Hong Kong) in 2021? Please the

slider to indicate a guess that you think is closest to the true value.

7



Figure A2. Elicitation of the prior

- Mainland China (including Hong Kong) [slider]

(default is 15.)

The question for eliciting the posterior reads as follows:

What percentage of Taiwan’s exports in 2021 (ROC Year 110) do you think went

to the following countries or regions? Please use the slider below to answer this

question. The total should equal 100%.

- Mainland China (including Hong Kong)

- USA

- Japan

- South Korea

- European Union

- All other economies

The information provided to the treatment group reads as follows:

According to the Ministry of Finance, about 42%, or four-tenths, of Taiwanese

exports in 2021 (ROC Year 110) went to mainland China (including Hong Kong).

This is [A] and 180% higher than Taiwan’s export to the US.

where [A] is filled out using the following rules:

If Prior < 39 (“Up”): (42−Prior)
Prior ∗ 100% higher than your previous guess

Else if Prior > 45 (“Down”): (42−Prior)
Prior ∗ 100% lower than your previous guess

Else (“Flat”): about the same as your previous guess

8



Figure A3. Elicitation of the posterior

A.4.3 More Information on Randomization and Sampling

We use stratified randomization for potential gains in efficiency. For partisan lean, we

divide respondents into three categories: KMT-leaning, DPP-leaning, and independent.

For political knowledge, we divide respondents into two strata based on whether they

correctly answer get at least three questions. For the third covariate, we subtract their

perception of the alignment between the US and Taiwan from their perception of that

between mainland China and Taiwan and divide the respondents based on whether

this figure is positive. This procedure implies twelve strata. We implement this with

the branching function in Qualtrics.

Because of the inherent limitations of online survey platforms, we under-sample

from people aged 55 and above and over-sample from other age groups relative to the

population. In terms of educational level, we over-sample from college graduates. The

NTUWS team uses weighted sampling to obtain a sample from the respondent pool.

It then sends up to five waves of text messages to the selected users to control the

differences in non-response rates among different strata. As we show in the descriptive

statistics in Table A4 in the appendix, there is some discrepancy between our target
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quotas for the two age groups and the actual percentages in our sample. For the other

covariates, the resulting sample largely meets our targets.

A.4.4 Descriptive Statistics

Table A4 shows summary statistics for the three covariates we use for blocking as well

as gender and education by instrument status. : the proportions of those assigned

to control in each category of each variable are nearly identical to the percentages

of each category in the sample. gender and education are also balanced between

the instrument and control group, even though we did not block on these two covari-

ates. The covariate statistics broken down by instrument status suggest that the block-

ing covariates that have some predictive power for whether individuals underestimate

(“up” for “corrected upwards”) or overestimate (“down” for “corrected downwards”)

are partisanship and alignment. KMT supporters and independents on average over-

estimate the figure while DDP supporters do not exhibit such a deviation on average.

Second, those who view Taiwan as more aligned with China relative to the US on aver-

age overshoot in their estimate and are more likely to overshoot than those who view

Taiwan as more aligned with the US are likely to undershoot. Overall, however, even

these two covariates are not strong predictors of the direction of deviation in individual

belief relative to the truth.

Table A5 shows prior beliefs, posterior beliefs, and changes in beliefs by instrument

status.

A.4.5 Regression Results

Figure A4 and Table A6 show the results of the first stage and reduced form obtained

with an unweighted regression estimator for binary and two-factor codings of the in-

strument, respectively. The point and uncertainty estimates are very close to those

retrieved from the stratified estimator because our strata are largely balanced.

Columns (1) and (2) in Table A7 show the full results of the IV regressions for the
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Table A4. Pre-treatment covariates by instrument status

Control Down Flat Up Total
(N=511) (N=232) (N=80) (N=213) (N=1036)

Partisanship
KMT 134 (26.2%) 65 (28.0%) 15 (18.8%) 55 (25.8%) 269 (26.0%)
DPP 175 (34.2%) 70 (30.2%) 43 (53.8%) 73 (34.3%) 361 (34.8%)
Neither 202 (39.5%) 97 (41.8%) 22 (27.5%) 85 (39.9%) 406 (39.2%)

Polknow
<3 58 (11.4%) 29 (12.5%) 8 (10.0%) 28 (13.1%) 123 (11.9%)
≥3 453 (88.6%) 203 (87.5%) 72 (90.0%) 185 (86.9%) 913 (88.1%)

Alignment
China 249 (48.7%) 127 (54.7%) 41 (51.3%) 94 (44.1%) 511 (49.3%)
US 262 (51.3%) 105 (45.3%) 39 (48.8%) 119 (55.9%) 525 (50.7%)

Gender
Female 250 (48.9%) 110 (47.4%) 36 (45.0%) 106 (49.8%) 502 (48.5%)
Male 261 (51.1%) 122 (52.6%) 44 (55.0%) 107 (50.2%) 534 (51.5%)

Education
≥ College 351 (68.7%) 163 (70.3%) 55 (68.8%) 147 (69.0%) 716 (69.1%)
< College 160 (31.3%) 69 (29.7%) 25 (31.3%) 66 (31.0%) 320 (30.9%)

Table A5. Prior, posterior, and belief change by instrument status

Control Down Flat Up Total
(N=511) (N=232) (N=80) (N=213) (N=1036)

Prior belief
Mean (SD) 43.5 (20.5) 62.4 (10.3) 41.4 (1.78) 21.1 (9.98) 43.0 (20.9)
Median 42.0 62.0 41.0 20.0 42.0

Posterior belief
Mean (SD) 39.1 (19.3) 40.4 (15.5) 40.3 (11.3) 35.5 (14.7) 38.8 (17.2)
Median 40.0 42.0 41.0 40.0 40.0

Change in belief
Mean (SD) -4.41 (17.0) -22.0 (17.5) -1.10 (11.5) 14.4 (15.6) -4.22 (20.4)
Median 0 -22.5 0 12.0 -1.00

two-factor coding in Figure 7 in the main text. We include all indicators for the strata

we use for randomization as well as their interactions with the instrument and the

endogenous variable (belief change).
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Table A6. Results of first-stage and reduced-form regressions

Binary Two-factor Binary Two-factor
(Intercept) −0.04*** −0.04*** 0.01 0.01

(0.01) (0.01) (0.01) (0.01)
Instrument 0.00 −0.01

(0.01) (0.02)
Prior −0.64*** −0.51*** 0.00 −0.06

(0.03) (0.03) (0.04) (0.05)
Instrument: −0.05*** 0.01
Down or flat (0.01) (0.02)

Instrument: 0.07*** −0.05**
Up (0.01) (0.02)
N 1036 1036 1036 1036
R2 0.427 0.458 0.000 0.005

* p < 0.1, ** p < 0.05, *** p < 0.01

Figure A4. Estimates of the first stage and reduced form using an unweighted OLS estimator (i.e.,
blocking covariates are not used in the estimation). Confidence intervals are calculated using HC2
standard errors
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Table A7. Results of IV estimation with a two-factor coding

(1) (2) (3) (4)
(Intercept) 0.07 0.10* 0.08 0.10**

(0.04) (0.05) (0.06) (0.05)
Belief Change (BC) -0.23 0.44 -0.47 0.40

(0.54) (0.59) (0.95) (1.00)
Prior -0.23 -0.07 -0.07 -0.10

(0.14) (0.12) (0.12) (0.12)
Prior < 42 -0.04 -0.04

(0.03) (0.03)
BC × Prior < 42 -0.57** -0.53**

(0.27) (0.22)
N 1036 1036 1036 1036
R2 -0.004 0.035 0.015 0.011
* p < 0.1, ** p < 0.05, *** p < 0.01

A.4.6 Alternative Specifications

We also show the results of the IV model using a continuous coding of the instrument.

The continuous coding (Conti) is a fine-grained measure that captures all the variation

in the construction of our instrument and is calculated as follows:

Conti = −Binaryi × (Priori − 42)/100 (8)

where 42 is the true figure. The coding is non-monotonic in that it accounts for the

opposite signs of the expected effects of the instrument on those with priors below

versus above the given figure. The last two columns in Table A7 show the results of the

regressions. As before, we include all indicators for the randomization strata and their

interactions with the instrument and the endogenous variable. The estimates show that

an upward correction affects attitude. Loosely, a 10% increase in terms of level in one’s

belief for respondents with a lower-than-truth prior causes the respondents to be about

5.3% more favorable toward economic development relative to democratic elections.

These estimates are relatively imprecise and should be interpreted with caution when

used to inform substantive theories.
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