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Itis widely assumed that party identification and loyalty can distort
partisans’information processing, diminishing their receptivity to
counter-partisan arguments and evidence. Here we empirically evaluate

this assumption. We test whether American partisans’ receptivity to
arguments and evidence is diminished by countervailing cues fromin-party
leaders (Donald Trump or Joe Biden), using a survey experiment with

24 contemporary policy issues and 48 persuasive messages containing
arguments and evidence (N =4,531; 22,499 observations). We find that,
whilein-party leader cues influenced partisans’ attitudes, often more
strongly than the persuasive messages, there was no evidence that the cues
meaningfully diminished partisans’ receptivity to the messages—despite
them directly contradicting the messages. Rather, persuasive messages
and countervailing leader cues were integrated as independent pieces of
information. These results generalized across policy issues, demographic
subgroups and cue environments, and challenge existing assumptions
about the extent to which party identification and loyalty distort partisans’
information processing.

Acentral questionin the study of political psychology is to what extent,
and under what conditions, exposure to persuasive arguments and
evidence (‘persuasive messages’) causes people to change their political
attitudes'. In this paper we test whether American partisans’ receptivity
tosuchpersuasive messaging is diminished by countervailing cues from
favoured party leaders Donald Trump and Joe Biden. While cues from
party leaders and other elites are ubiquitous in US politics, and their
effects on Americans’ opinions are well documented, there is limited
evidence as towhether persuasive messages that explicitly cut against
these cuesretain (versuslose) their persuasive force. However, robustly
answering this question isimportant for various reasons.
First,recenteventsin US politics call for ananswer to this question.
Even months after the 2020 US presidential election, large numbers
of Republican voters continued to endorse former President Donald
Trump’s claim that the election was ‘stolen’ from him by illegitimate

means?, despite widespread arguments and evidence to the con-
trary>*. Similarly, the relative scepticism observed among Republi-
can voters over the health risks of coronavirus disease 2019 during
2020 mirrored public communications from Donald Trump and other
Republican-aligned elites®”. Such scepticism appeared unwavering
through 2020 and 2021, despite scientists and medical profession-
als attesting to the severity of the virus, and even as the number of
US infections, hospitalizations and deaths reached world-topping
heights. These events are of acute practical importance, and suggest
that arguments and evidence fall on deaf partisan ears when pitted
against countervailing cues from party leaders. However, they lack
the required counterfactual outcomes to warrant this inference. For
example, perhaps public opinion would have been further skewedina
party-consistent direction were it not for the arguments and evidence
in public domain.
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Second, consistent with these recent events in American politics
and trends in public opinion, major theoretical accounts of how party
leader cues influence partisans’ psychology predict that partisans’
receptivity to persuasive messaging can indeed be diminished by
countervailing cues from party leaders. Specifically, exposure to such
cuesis theorized to activate people’s party identification and loyalty,
producing an emotional reaction and (partisan) motivation to adopt
the party position®. This process can be expected to diminish partisans’
receptivity to persuasive messaging, insofar as partisans either blindly
conformtotheleader’s position (thusignoring the messaging) or strive
toactively defend theleader’s position (thus refuting the messaging).

Third, whether or not partisans’ receptivity to persuasive mes-
sagingis diminished by countervailing cues from party leaders speaks
to longstanding debates over the extent to which party leaders lead
(versus follow) public opinion®°, Specifically, if countervailing cues
from party leaders diminish partisans’ receptivity to arguments and
evidence, leaders plausibly possess even greater power to direct public
opinion than currently thought—thus further limiting the extent to
which they may be constrained by public opinion. On the other hand,
if exposure to persuasive messaging largely retains its causal effect
despite countervailing party leader cues, then it is possible (in princi-
ple) for arguments and evidence to counteract leaders’ influence on
public opinion and facilitate constraint.

Fourth, alargebody of evidence from randomized survey experi-
mentsindicates that partisans on the left and right update their political
attitudes and beliefs in broadly similar ways when exposed to the same
arguments and evidence" ™. Yet, there remains substantial political
polarization in the standing attitudes and beliefs of the American
public. What explains this discrepancy? One explanationis that, in the
realworld, partisans are exposed to different arguments and evidence—
resultingin different attitudes and beliefs. However, another explana-
tion is that partisans are exposed to broadly similar arguments and
evidence, but the persuasive causal effect of these messages is selec-
tively diminished by exposure to countervailing cues from favoured
party leaders. The aforementioned experiments cannot adjudicate
between these possibilities.

Inthis Article, we bring empirical evidence to bear on each of these
points. We test whether the causal effect of persuasive messaging on
American partisans’ attitudes is diminished by countervailing cues
from party leaders Donald Trump and Joe Biden, using a large-scale
pre-registered survey experiment with N=4,531 American partisans
(N=22,499 observations), 24 contemporary US policy issues and 48
unique persuasive message treatments containing arguments and
evidence.

Our results show the following. As in past work, cues from favoured
party leaders reliably influenced partisans’ attitudes and, in our case,
typically to a greater extent than the persuasive messages. Critically,
however, we found no evidence that the cues meaningfully diminished
partisans’ receptivity to the messages—despite standingin direct con-
tradiction to the messages. Moreover, this result generalized broadly
across policy issues, demographic subgroups and cue environments.
When Trump-voting Republicans or Biden-voting Democrats were
exposed to persuasive messaging about a policy issue, they responded
by (1) updating their attitudes towards the message on average, and (2)
updating their attitudes by a similar amount even when confronted
with the fact that Trump or Biden'’s position, respectively, was opposed
to the message. They responded this way largely irrespective of the
policy issue in question, and largely irrespective of their age, gender,
education, knowledge of politics or strength of partisanship. Finally,
they responded thisway evenin polarized, or ‘two-sided’ cue environ-
ments; that is, even when they knew that not only was the position of
their in-party leader opposed to the message, butin addition that the
position of the out-party leader was aligned with the message.

We draw two main conclusions from these results. First, party
loyalty- and partisan-motivated conformity exert amore limited effect

on information processing than currently understood. It is widely
held that party loyalty and the partisan motivation to conform are
‘activated’ by party cues and can thereby exert a powerful influence
over people’s information processing—potentially distorting their
perception, reasoning and thus receptivity to other types of (especially
counter-partisan) information.

For example, the authors of The American Voter famously wrote
that party identity raises a partisan ‘perceptual screen’ over informa-
tion processing®, and many scholars corroborate this assessment,
concluding that party loyalties ‘have pervasive effects on perceptions™
(p.138), altering ‘information processing linked to reasoning, memory,
implicit evaluation and even perception’ (p. 214). An authoritative
synthesis of the literature describes the prevalent view that party
cues activate party identity and thus ‘guide reasoning”® (p.136),and a
recent empirical study concludes that the influence of party identity
is ‘so powerful’ that when people receive cues from party leaders they
override theirideological values™ (p. 39). Further consequences of the
activation of party identity and the partisan motivation to conform
includethat peopleare proneto ‘interpretinformation through thelens
of their party commitment™ (p.235), ‘rel[y] more on partisan endorse-
ments and less on substantive arguments’ (p.57) and ‘often abandon
their cherished values in favour of party loyalty’ (p. 214). As aresult,
‘even intellectually forceful messages [can get] distorted’ by party
cues? (p. 852), partisans can ‘reject counter partisan messages, even
when these messages align with their political values™ (p.1181), party
cues can‘interfere with partisans’ ability to make decisions™, ‘limit the
effectiveness’ of exposure to other types of information® (p. 5) and
‘reduce to nil’ the persuasive impact of other relevant content® (p. 811).

These consequences are not apparent in our data. We found no
evidence that countervailing cues from favoured party leaders mean-
ingfully diminished partisans’ receptivity to persuasive arguments
and evidence—in contrast to what one would expect if party loyalty
distorted partisans’ information processing. Importantly, this does
notimply that party cues (fromleaders or otherwise) have no effect on
people’s attitudes—on the contrary, we find clear evidence that they
do. Rather, the implication is that cues do not meaningfully interfere
with or distort partisans’ processing of other (even counter-partisan)
information. Notably, however, our results do notimply that directional
motivated reasoning is limited in a more general sense. People have
various identities and motivations beyond those derived from their
party®?, anditis possible that these were ‘activated’ by our persuasive
messaging treatments, explaining our results. We consider this ques-
tionin greater detail in the discussion section.

Our second main conclusion regards the influence of party leaders
on public opinion. While previous research demonstrates the power
of cues from party leaders to influence partisans’ attitudes™*%, our
results indicate that leader influence stops short of providing immu-
nity from counter-partisan persuasive messages, or even appreciably
diminishing their causal effect. Yet the implication of this finding for
real-world public opinion formation should not be overstated; when
party leader cues are ubiquitous and reliably propped up by partisan
media talking points, even if people are exposed to counter-partisan
messages (whichis not guaranteed), these messages may representa
tiny portion of the otherwise-partisan causal effects acting on their
opinions. Furthermore, in our experiment, exposure to the party leader
cuestypically influenced partisans’ attitudes more strongly than expo-
sure to the persuasive messages.

Nevertheless, our results indicate that counter-partisan per-
suasion is possible—given exposure to persuasive messages. This
suggests that at least some cases of political polarization in public
attitudes and beliefs are maintained by patterns of asymmetric expo-
sure: greater exposure to cues from favoured party leaders versus
counter-partisan messages; greater exposure to pro-partisan messages
versus counter-partisan messages; or both. Thus, when faced with nor-
matively troubling cues from party leaders, such as unsubstantiated
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Fig.1|Key estimates from the primary multilevel model with raw means
inset. Main panel: The top row is the ATE estimate of the party leader cue
treatment (absent the persuasive message treatment). The first estimate in the
second row is the ATE of the persuasive message treatment when the party leader
cueis absent. The second estimate in the second row is the ATE of the persuasive
message treatment when the party leader cue is present. The third rowis the

estimated interaction effect, which describes the change in the persuasive
message ATE when the party leader cue is present (versus absent). Error bars
are 95% HPDI. In-set panel: Mean value of the outcome variable (agreement with
in-party leader) in each condition of our experiment design. Error bars are 95%
confidence intervals (CI). Estimates are based on n = 4,531 respondents; 22,499
observations.

claims of election fraud, or health misinformation, our findings sug-
gest that counter-communication strategies are not futile, and could
beimproved by makingit harder for people to avoid counter-partisan
messages—thereby forcing exposure—combined with other strategies
such as sanctioning the partisan media and other elites for disseminat-
ing and justifying such cues®,

In a pre-registered survey experiment conducted in September
2021, werecruited US adults online who identified as either Republican
or Democratand whoreported voting for Donald Trump or Joe Biden,
respectively,in the 2020 presidential election (n = 4,531; 22,499 obser-
vations). Eachrespondent was asked whether they agreed or disagreed
with five policies, drawn randomly from alarger set of 24 contemporary
Americanpolicyissues. Theset of policies covered abroad array of issue
areas, including immigration, the economy, healthcare, the military,
foreign policy and the criminal justice system, among others (for more
details, see Methods).

Oneachpolicy question, respondents were randomized to one of
four conditionsina2 x 2 design. The first treatment factor was whether
they received amessage intended to persuade themto either supportor
oppose the policy (message, no message), while the second treatment
factor was whether they learned the position of theirin-party leader on
the policy—that s, a party leader cue (cue, no cue). For Trump-voting
Republicans, the in-party leader was Donald Trump; for Biden-voting
Democrats it wasJoe Biden. Importantly, the in-party leader’s position
was always opposed to the position argued for in the persuasive mes-
sage. Thus, it was a countervailing leader cue. We selected issues for
which Trump and Biden had opposing positions, based on their public

statements and voting records (for more details, see Methods). The
persuasive message treatments were each approximately 150 words of
text, and did not mention the policy positions of any political figures
or party. Instead, they entailed substantive arguments for or against
the policy, appealing to the values of the intended audience, and often
cited evidence, such as statistics, in support of their argument (for
more details, see Methods). Secondarily, we also randomized whether
respondentsinthe cue condition would receive cues fromtheirin-party
leader only (one-sided cues), or cues from their in-party and out-party
leader (two-sided cues), thus allowing us to probe generalizability
across cue environments (for more details, see Methods).

Results

Following our pre-registered analysis protocol, we fit amultilevel linear
regression model because the data are clustered by policy issue and
respondent””*°, We re-code the outcome variable such that higher num-
bersindicate greater agreement with the in-party leader cue, allowing
us to meaningfully aggregate across policy issues and partisans. Thus,
the sign of the treatment effect of persuasive messaging is expected
to be negative, while the sign of the treatment effect of the leader cue
isexpected to be positive.

Our modelspecificationincludes a parameter for each of our two
treatment factors, as well as their interaction term. The parameter on
theinteraction termis our key quantity of interest: a positive interac-
tion effect indicates that the average causal effect of the persuasive
messaging is diminished by the presence of the countervailing leader
cue. We fit the model in a Bayesian framework, and specify weakly

Nature Human Behaviour


http://www.nature.com/nathumbehav

Article

https://doi.org/10.1038/s41562-023-01551-7

Table 1| Results and diagnostics of primary Bayesian multilevel regression model

Parameter group Parameter Estimate Standarderror  Lower 95% Upper 95% Effective R
HPDI HPDI samples

Fixed effects Intercept 4.40 0.09 4.22 4.56 1,337 1.00
Cue 0.47 0.05 0.39 0.57 4,447 1.00
Message -0.33 0.05 -0.42 -0.24 5,686 1.00
Message x Cue -0.03 0.05 -0.13 0.08 8,000 1.00

Random effects (policy s.d.(Intercept) 0.41 0.07 0.30 0.55 2,418 1.00

issues)
s.d.(Cue) 0.13 0.04 0.06 0.22 3,480 1.00
s.d.(Message x Cue) 0.05 0.04 0.00 0.15 3,540 1.00
s.d.(Message) 013 0.05 0.04 0.23 2,532 1.00
Corr(Intercept, Cue) -0.64 019 -0.94 -0.24 8,000 1.00
Corr(Intercept, Message x Cue) 0.21 0.36 -0.54 0.81 8,000 1.00
Corr(Intercept, Message) 0.23 0.25 -0.28 071 8,000 1.00
Corr(Cue, Message x Cue) -0.18 0.37 -0.81 0.57 8,000 1.00
Corr(Message, Cue) 0.06 0.30 -0.55 0.60 4,834 1.00
Corr(Message, Message x Cue) -0.02 0.37 -0.69 0.69 8,000 1.00

Residual Sigma 179 0.01 177 1.81 647 1.00

Note. The estimate is the median value of the posterior distribution for each parameter. Units are Likert scale points. For brevity, and because we do not analyse them, the respondent-level
random effects parameters are not displayed here (for the full model output, see Supplementary Information 2.2.2).

informative prior distributions on all model parameters (for more
details, see Methods). When reporting the parameters estimated by
the model, we report the median of the posterior distribution and the
95% highest posterior density interval (HPDI). The HPDI is the narrow-
estregionthat coversthe value of the parameter with 95% probability,
given the dataand model.

Theresults show that, onaverage, we find no evidence that parti-
sans’ receptivity to the persuasive messaging is meaningfully dimin-
ished by the countervailing party leader cues (Fig. 1; see also Table 1).
First, we estimate the average treatment effect (ATE) of the party leader
cue (in the absence of the persuasive messaging) to be 0.47 (0.39 to
0.57), approximately half a scale point on a seven-point Likert scale,
asizable and precisely estimated positive effect. As expected, parti-
sans tend to change their attitudes in the direction of cues from their
in-party leader when these are learned. The estimated ATE of the per-
suasive messaging (in the absence of the party leader cues) is smaller
inmagnitude—and opposite indirection, as expected—at -0.33 (-0.42
to —0.24). On average, partisans update their attitudes towards the
message when countervailing cues fromin-party leaders are absent.

How, then, does the effect of the persuasive messaging change
when countervailing cues fromin-party leaders are present? The point
estimate of the interaction effect is —0.03 (-0.13 to 0.08), showing
that the ATE of the persuasive messaging barely changes when coun-
tervailing cues from party leaders are present. Indeed, the ATE of the
persuasive messaging in the presence of countervailing party leader
cues is estimated to be —0.36 (-0.45 to —0.26) (Fig. 1). How precise is
the nullinteraction effect? The upper bound of the 95% HPDI is 0.08;
thus, we can conclude with greater than 95% confidence that the aver-
age causal effect of persuasive messaging does not decrease by more
than 0.08 Likert scale pointsin the presence of a countervailing party
leader cue. This is smaller than one-quarter of the estimated mag-
nitude of the messaging effect here (-0.33). Moreover, dividing the
upper bound of 0.08 by the standard deviation (s.d.) in our outcome
variable (1.98) shows that we can confidently rule out adecreasein the
effect of persuasive messaging thatis greater than 0.04 s.d., typically
considered avery small effect”. These results are robust across aseries
of alternative analyses (Methods).

Analysing the distribution of attitudes

We found no evidence that the presence of countervailing cues from
their party leader meaningfully diminished the average causal effect
of persuasive messaging on partisans’ attitudes. However, perhaps
the countervailing cue changed other features of this causal effect
that are not revealed by the average attitude change. For example,
perhaps the persuasive messages caused a minority of partisans to
form attitudes that explicitly disagreed with their party leader when the
cue was absent, but, when the cue was present, the messaging caused
alarger number of partisans to agree slightly less—but nevertheless all
still agree—with their party leader. This would provide an important
qualification to our results thus far.

To illuminate this question requires looking beyond the effect
of the treatments on average attitudes and looking instead at their
effects on the distribution of attitudes™. Thus, in Fig. 2 we visualize
the distribution of attitudes in each of the four conditions of our
design, and we compute the difference between the distributions for
those that did not receive a persuasive message versus those that did.
This difference-in-distributions shows how the mass of the attitude
distribution shiftsin response to the persuasive messaging treatment.
We compute this difference-in-distributions both for the condition
inwhich the countervailing party leader cueis (1) absent and (2) pre-
sent. We are interested in whether the difference-in-distributions
differs between (1) and (2). Such a difference would indicate that the
countervailing leader cue has an impact on the causal effect of the
persuasive messaging that is not revealed simply by looking at aver-
age attitude change.

Figure 2 shows that this is not the case: the persuasive messages
had a qualitatively similar causal effect on the distribution of partisans’
attitudes, whether or not there was a countervailing cue from the party
leader. Specifically, exposure to persuasive messaging caused the
distribution of attitudes to shift such that fewer partisans agreed or
strongly agreed with the position of the in-party leader—a score of 7
or 6ontheoutcomescale, respectively—and more partisans explicitly
disagreed with the position of the in-party leader—ascore less than 4.
AsFig.2shows, this distributional shift appears visually similar whether
or not there was a countervailing cue fromthe in-party leader.
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Fig. 2| Analysing the effect of persuasive messaging on the distribution of
attitudes. a,b, Histograms showing the distribution of the outcome variable
disaggregated by the four main conditions of our design (the values on the
y-axis are displayed as a within-condition proportion). Panel (a) shows the
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observations that were assigned to receive a persuasive message versus those
that were not. Panel (c) shows the difference for the conditions where the party
leader cue was absent (i.e. the difference between the distributions shownin
panel (a) directly above). Panel (d) shows the difference for the conditions where
the party leader cue was present (i.e. the difference between the distributions
shownin panel (b) directly above). The distributions are based onn = 4,531
respondents; 22,499 observations.

Heterogeneity across policy issues?
Now we examine whether our results are heterogeneous across policy
issues. Figure 3a and Table 2 display the model-estimated interaction
effects foreach of the 24 policyissuesin our design (the average inter-
actioneffectisalso overlaid). Recall that positively signed interaction
effects indicate that the causal effect of the persuasive messaging is
diminished by the countervailing leader cue. In short, we find no evi-
dence of this for any of the policy issues in our design: the 95% HPDIs
all comfortably overlap with zero, with upper bounds that range from
0.10 to 0.21 Likert scale points across policy issues. Thus, while the
intervals are of course wider than for the average interaction effect,
we can still confidently rule out a decrease in the effect of persuasive
messaging that is greater than 0.05-0.11s.d. at the policy issue level,
typically considered small effects (numbers calculated viadividing the
upper bounds by the s.d. of our outcome variable, 1.98).

Tovisually reinforce this, Fig. 3b shows the corresponding condi-
tional average treatment effects (CATEs) of the persuasive messaging

for each policy issue, as estimated by the model (these estimates are
alsoreported numericallyin Table 2). Notably, there is visible variability
between policy issuesin the overall causal effect of the persuasive mes-
saging treatment; the treatment causes qualitatively greater attitude
change on average for some policies versus others. In contrast, how-
ever, there are only negligible differences within any given policy issue
between the effect of the persuasive messaging when countervailing
leader cues were present versus absent. This is visually apparent by
examining the pairs of estimates for any given policyissuein Fig. 3b.In
sum, we conclude thereislittle evidence of heterogeneity in our main
result across these 24 policy issues; we find no evidence that the causal
effect of the persuasive messaging was meaningfully diminished by
countervailing leader cues for any of the issues in our study.

The minimal variation in the interaction effect across policy
issues renders it difficult to ‘explain’ this variation by reference to
other potentially relevant issue-level variables—such as the baseline
level of political polarization on theissues. Indeed, the only issue-level
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interaction effect and CATEs are overlaid as vertical lines. Error bars are 95% HPDI. The estimates are based on n = 4,531 respondents; 22,499 observations.

patternwereliably observe is anegative correlation between the base-
line level of polarization on an issue and the ATE of the party leader
cue on thatissue: r=-0.64 (-0.94 to —-0.24) (Table 1 and Methods).
In other words, exposure to the party leader cue had a weaker effect
on people’s attitudes for issues that were more polarized at baseline,
whichis consistent with prior work?*>*, Critically, however, we do not
find any evidence that baseline polarization (or any other issue-level
parameter) is associated with the extent to which party cues diminished
partisans’ receptivity to the persuasive messages (Table1). Thatis, while
thedirect effect of the party leader cues on people’s attitudes was larger
forless polarizedissues (where the cueis perhaps more surprising), we
found no evidence that theinteractionbetween the party cues and the
persuasive messaging depended upon issue polarization.

While a key strength of our design is the large sample of policy
issues—affording generalizability—clearly, we do not exhaust the space
of all possible policy issues. Moreover, the estimates for the policy
issues that we do observe could be more precise. This prompts the ques-
tion: How much heterogeneity across policy issues could we expect to
seeif we had amuch larger sample of policy issues and could estimate
their effects with perfect precision? In other words, what is the plausible
upper bound on heterogeneity across policy issues suggested by our
model and data?

To answer this question, we turn to interpreting the model’s for-
mal estimate of the variation in our effects across policy issues (that
is, the estimated s.d. of our effects across policy issues; Table 1). The
multilevel model assumes that the true effects for each policyissue are
sampled fromanunobserved population of policy issues, represented
asamultivariate Gaussian distribution. The model learns the mean and
covariance of that population fromthe data, including the variationin

our effects of interest. Tointerpret these variance parameters, we use
simulation. In particular, we sample 1,000 hypothetical ‘policy issues’
fromthe populationlearned by the model, and we plot the distribution
of the interaction effects (Fig. 4a) and CATEs (Fig. 4b) corresponding
tothese1,000 policyissues. Thedistributionis arranged by the size of
the interaction effect (for further details, see Methods).

Theinterpretation of the distribution is simple. Assume we were
to conduct another experiment where we examined a new sample of
policyissues thatare similar, but notidentical, to our current sample.
Furthermore, assume we had infinite data and were thus able to esti-
mate effects with perfect precision. In this new study, we would expect
to observe a positive interaction effect for approximately one-third
of policy issues, because approximately one-third of the distribution
lies above zero in Fig. 4a (solid vertical black line). In other words, for
one-third of policies we would expect the causal effect of persuasive
messaging to be diminished by countervailingleader cues. Importantly,
however, in many such cases the magnitude by which countervailing
leader cues are expected to diminish the causal effect of persuasive
messaging is minimal. This is shown by the distribution of CATEs in
Fig. 4b. Only at the very extremes of the distribution—for example,
thelargest 2.5% of interaction effects, corresponding to1in 40 policy
issues—is the countervailing leader cue expected to substantively
diminish the causal effect of persuasive messaging.

We conclude from Fig. 4 that, for a majority of policy issues, it
is most likely that the causal effect of persuasive messaging is not
substantively diminished by countervailing cues from party leaders.
However, for aminority of policy issues, such diminishing of the causal
effect may occur. We also note that the model has much uncertainty
over the distribution of effects across policy issues. Future work could
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Table 2 | Estimates of key parameters for the 24 policy issues in our design

Policy issue

Message ATE (party cue absent)

Message ATE (party cue present)

Interaction effect

Abolish electoral college

-0.48 (-0.69 to -0.26)

-0.57 (-0.80 t0 -0.34)

-0.07 (-0.34 to 0.11)

Allow affirmative action

-0.30(-0.48 t0 -0.12)

-0.32(-0.52 to -0.14)

-0.03 (-018 t0 0.14)

Allow assisted suicide

-0.46 (-0.67 to -0.26)

-0.54(-0.78 t0 -0.33)

-0.06 (-0.29 t0 0.10)

Allow death penalty

-0.36 (-0.55 to -0.19)

-0.39 (-0.57 to -0.19)

-0.02 (-0.18 to 0.13)

Allow enhanced interrogation

-0.34(-0.52t0 -0.16)

-0.37 (-0.56 to -0.18)

-0.03 (-019 t0 0.12)

Allow religious denial of service

-0.39 (-0.58 to -0.21)

-0.39 (-0.58 to -0.19)

-0.01(-0.16 to 0.18)

Amnesty for illegal immigrants

-0.25 (-0.44 t0 -0.05)

-0.25 (-0.44 to -0.05)

-0.01(-0.18t0 0.18)

Ban juvenile solitary confinement

-0.30(-0.48 to -0.11)

-0.33 (-0.51to -0.14)

-0.03 (-018 t0 0.13)

Decrease estate tax

-0.41(-0.60to -0.24)

-0.44 (-0.64 to -0.25)

-0.02(-0.18 to 0.13)

Decrease foreign aid

-0.33(-0.51to -0.15)

-0.36 (-0.55 to -0.17)

-0.03 (-019 to 0.12)

Decrease power of labour unions

-0.16 (-0.36 to 0.07)

-0.18 (-0.39 to 0.04)

-0.02 (-0.18 to 0.16)

Deny criminals the vote

-0.39 (-0.57 to -0.21)

-0.43 (-0.63 to -0.23)

-0.04 (-0.20 to 0.13)

Illegal to burn US flag

-0.23(-0.40t0 -0.03)

-0.27 (-0.45 to0 -0.07)

-0.04 (-0.21to0 0.11)

Increase capital gains tax

-0.30(-0.47t0-0.12)

-0.31(-0.49 to -0.13)

-0.02 (-0.16 to 0.14)

Increase tariffs on Chinese imports

-0.24 (-0.41t0 -0.05)

-0.26 (-0.44 t0 -0.04)

-0.02 (-0.17 to 0.15)

Limit donations to candidates

-0.26 (-0.44 to -0.07)

-0.29 (-0.48 to -0.09)

-0.03 (-0.21t0 0.13)

Military aid to Saudi Arabia

-0.29 (-0.46 to -0.09)

-0.31(-0.50 to -0.10)

-0.03(-0.19t0 0.16)

Minimum sentences for drugs

-0.36 (-0.54 to -0.17)

-0.40 (-0.59 to -0.20)

-0.04 (-0.21t0 0.12)

More restrictions at US border

-0.43 (-0.64 to -0.25)

-0.46 (-0.67 to -0.26)

-0.03 (-019t0 0.14)

Private pensions for public workers

-0.29 (-0.46 to -0.09)

-0.31(-0.50 to -0.11)

-0.02 (-0.17 to 0.16)

Privatization of veterans’ healthcare

-0.47 (-0.69 to -0.29)

-0.52 (-0.73 t0 -0.33)

-0.04 (-0.22 to 0.11)

Require women on boards

-0.25 (-0.43 to -0.06)

-0.25 (-0.44 to -0.06)

-0.01(-0.16 to 0.17)

Require work for Medicaid

-0.38(-0.58 to -0.21)

-0.41(-0.60t0-0.22)

-0.03 (-018 t0 0.13)

Subsidized healthcare for immigrants -0.26 (-0.45 to -0.06)

-0.25 (-0.45 t0 -0.04) 0.00 (-0.17 to 0.21)

Note. Estimates are medians of the posterior distribution for each policy-parameter combination, and the brackets report the lower 95% and upper 95% HPDI. The estimates are shrunk towards
the average value of each parameter by the model, which mitigates against overfitting the data for any individual policy issue; this serves a similar function as performing a correction for
multiple comparisons (for further detail, see ref. *'). The estimates reported in this table correspond to those displayed visually in Fig. 3.

reduce this uncertainty by studying an even larger sample of policy
issues or collecting more observations per policyissue, increasing the
precision of the effects.

Relatedly, itisunlikely that the 24 policyissues in our set represent
arandom sample of all possible policy issues—we may be systematically
missing particular types of issue, which adds some extra uncertainty
to our conclusion here. For example, while our design incorporated a
widerange ofissues—fromthe politicized (forexample, undocumented
immigration) to the not-so-politicized (for example, capital gains tax)—
itdid notinclude hyper-salientand politicized issues such as abortion.
Future work should test whether such issues exhibit a systematically
different pattern of results, although we believe this to be unlikely
given that party positions onthose issues are already very well known
(and thus their addition seems unlikely to change persuasion effects).
Furthermore, testing the current hypothesis on such issues may be
statistically challenging, given that attitudes are likely to be more crys-
tallized and thus persuasion effect sizes are likely to be much smaller
across theboard. Another considerationis that, given the source from
whichwe sampled our policy issues (Methods), itis plausible that our
set ofissues also omits those for which there is minimal (or zero) public
communication. Future work could examine the interaction between
party cues and persuasive messaging in such contexts.

Heterogeneity across respondents or cue environment?
Now we examine whether our results are heterogeneous across charac-
teristics of our respondents (for example, demographics) or the nature

of the cue environment (one- or two-sided party leader cues). This is
pertinent, because previous work suggests that the strongest effects
of partisan motivated reasoning occur among the most committed
and politically engaged partisans®, and that exposure to out-party
(versus in-party) leader cues can have a stronger impact on informa-
tion processing™.

Figure 5shows conditional average effect estimates for subgroups
defined by demographics and the cue environment (one-sided or
two-sided cue) for our main parameters of interest; it also shows esti-
mates of the difference (interaction) between subgroups for each
parameter (Table 3 presents the results numerically). These estimates
come from separate multilevel models, in which we examine whether
therelevant demographic covariate or cue environment condition (1)
the ATE of the persuasive messaging (in the absence of the countervail-
ingleader cue) and (2) the extent to which this ATE is diminished by the
presence of the countervailingleader cue (for further details about the
specification of these models, see Methods).

To summarize Fig. 5 and Table 3, we find limited evidence of het-
erogeneity, even where theory suggests we should find it. For example,
even among strong partisans, we find no evidence that the causal
effect of persuasive messaging was meaningfully diminished by the
countervailing party leader cue: the interaction term indicating the
change in the message ATE under the party cue is null, -0.08 (-0.23
to 0.07) (Table 3), and the upper bound of the 95% HPDI is equiva-
lent to 0.07/1.98 = 0.04 s.d. Furthermore, even in two-sided cue envi-
ronments—where partisans knew that not only was the position of
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Fig. 4 | Posterior predictive distribution of interaction effects and CATEs of
persuasive messaging across hypothetical policy issues. a, Interaction effects.
b, CATEs. The solid vertical lines are the expected value of the distribution.

The shaded regions are 95% posterior uncertainty (quantile) intervals over
the distribution. The estimates are based on n = 4,531 respondents; 22,499
observations.

their in-party leader opposed to the message, but the position of the
out-party leader was consistent with the message—we found no evi-
dence that the causal effect of the message was reliably diminished:
0.01(-0.14to0 0.16) (Table 3; see also Fig. 5), with an upper bound 95%
HPDI equivalent to 0.16/1.98 = 0.08 s.d. This last result is especially
notable, given that two-sided party leader cues had a direct effect on
partisans’ attitudes that was twice as strong as that of one-sided cues
(Supplementary Fig. 14).

Discussion

In this paper we tested whether American partisans’ receptivity to
persuasive messaging was diminished by countervailing cues from
favoured party leaders Donald Trump and Joe Biden. Our results showed
that this was not the case: we found no evidence that the average causal
effect of the persuasive messages was meaningfully diminished by the
countervailing party leader cues. Moreover, this result held broadly
across policy issues, demographic subgroups and cue environments.

These findings contrast with the notion that party loyalty and a
partisan motivation to conformoverride people’s values and interfere
with, distort or otherwise limit their processing of counter-partisan
messages. If suchinterference and distortion does occur, our findings
suggest that it is relatively minor or uncommon or may be avoided
with ease.

Importantly, this does not imply that party cues (from leaders
or otherwise) have minimal impact on partisans’ attitude formation
per se. On the contrary, in line with much previous work'®%¢3% we
found that exposure to such cues had a clear effect on partisans’ atti-
tudes—and in our particular case this effect was larger than the aver-
age effect of the persuasive messages. In this way, our results draw
a clear distinction between two key research questions in political
psychology: to what extent do party cues influence people’s attitudes

versus by what mechanism do they exert their influence? While there
is relative consensus on the first question—party cues reliably influ-
ence people’s attitudes, sometimes by a great deal—the second ques-
tion remains unsettled®*®. Our results advance understanding of this
second question because they indicate that party leader cues do not
ingeneral affect how people process counter-partisan persuasive mes-
sages. Thisresultisinconsistent with aninfluential view of party cues’
mechanismthat contends that they trigger powerful party loyalties that
can override people’s values, and interfere with, distort or otherwise
limit their processing of other types of (especially counter-partisan)
information8,17,18,21,22,24,25'

However, while our results place tighter constraints on the power
of party loyalty and partisan motivation specifically to interfere with
and distort information processing, they do not suggest that direc-
tional motivations in general are limited. People have various iden-
tities and motivations that are not reducible to their party®*. One
interpretation of our results is that the persuasive messages influ-
enced people’s attitudes by activating directional motivations in the
opposite direction to the party leader cues; and party loyalty did not
(or could not) override the influence of these other directional moti-
vations. For example, our message treatments often attempted to
appeal to people’s values. Insofar as values are reinforced by one’s
community®***°, appealing to people’s values may change attitudes
by triggering a directional motivation to conform. But this is just one
example. Regardless of the various mechanisms one could posit for
how persuasive messaging affects people’s attitudes, our contribu-
tion remains unchanged: the causal effect of the mechanisms does not
appear distorted by party loyalty.

Thescale and design of our study contributes to existing evidence
regarding the question of whether countervailing leader cues diminish
the causal effect of persuasive information. Several previous studies
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is why the difference estimates from those models do not perfectly equal the
difference between subgroup conditional average effects (which are based on
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estimated in the absence of the party leader cues. Error bars are 95% HPDI.
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Table 3 | Results of subgroup conditional average effects models and corresponding difference-test (interaction) model for
each covariate

Covariate Parameter Model Subgroup value Estimate Lower 95% Upper 95%
HPDI HPDI
Age Message ATE (absent party cue) Subgroup 1 Lowest tertile -018 -0.31 -0.05
Subgroup 2 Highest tertile -0.48 -0.62 -0.34
Difference — -0Mm -0.18 -0.03
Change in message ATE under party cue Subgroup 1 Lowest tertile -0.07 -0.26 010
Subgroup 2 Highest tertile 0.05 -013 0.23
Difference — 0.04 -0.06 0.15
Cue environment Message ATE (absent party cue) Subgroup 1 One-sided cue -0.30 -0.41 -0.20
Subgroup 2 Two-sided cue -0.36 -0.48 -0.24
Difference — -0.06 -0.21 0.08
Change in message ATE under party cue Subgroup 1 One-sided cue -0.06 -0.21 0.09
Subgroup 2 Two-sided cue 0.01 -0.14 0.16
Difference — 0.07 -0.14 0.27
Educational attainment Message ATE (absent party cue) Subgroup 1 No college degree -0.32 -0.43 -0.22
Subgroup 2 College degree -0.34 -0.48 -0.21
Difference — -0.01 -0.17 013
Change in message ATE under party cue Subgroup 1 No college degree 0.02 -01 0.16
Subgroup 2 College degree -0.09 -0.26 0.07
Difference — -0.12 -0.32 0.10
Gender Message ATE (absent party cue) Subgroup 1 Not female -0.26 -0.38 -0.14
Subgroup 2 Female -0.40 -0.52 -0.29
Difference — -0.14 -0.29 0.02
Change in message ATE under party cue Subgroup 1 Not female -0.09 -0.24 0.06
Subgroup 2 Female 0.04 -0.10 018
Difference — 0.13 -0.07 0.33
Partisan identity Message ATE (absent party cue) Subgroup 1 Biden-Democrat -0.35 -0.45 -0.24
Subgroup 2 Trump-Republican -0.29 -0.41 -0.16
Difference — 0.06 -0.10 0.22
Change in message ATE under party cue Subgroup 1 Biden-Democrat -0.02 -0.15 on
Subgroup 2 Trump-Republican -0.05 -0.19 010
Difference — -0.03 -0.23 017
Political knowledge Message ATE (absent party cue) Subgroup 1 Lowest tertile -0.25 -0.38 -012
Subgroup 2 Highest tertile -0.42 -0.56 -0.28
Difference — -0.08 -0.16 -0.01
Change in message ATE under party cue Subgroup 1 Lowest tertile -0.08 -0.26 010
Subgroup 2 Highest tertile on -0.06 0.28
Difference — 0.10 -0.01 0.20
Strength of partisanship Message ATE (absent party cue) Subgroup 1 Not strong partisan -0.39 -0.51 -0.28
Subgroup 2 Strong partisan -0.28 -0.39 -017
Difference — 0.12 -0.02 0.27
Change in message ATE under party cue Subgroup 1 Not strong partisan 0.05 -0.09 0.20
Subgroup 2 Strong partisan -0.08 -0.23 0.07
Difference — -0.12 -0.35 0.10

Note. For each covariate, the table reports the results of three Bayesian multilevel regression models: one model for each of the two subgroup values, and one ‘difference’ model that tests
whether the listed parameters are different across the two subgroups by interacting the covariate with the parameters in question. The full distribution of political knowledge and age
covariates are analysed in the difference-test models, which is why the difference estimates from those models do not perfectly equal the difference between subgroup conditional average
effects (which are based on splitting the covariates into upper and lower tertiles). The results reported in this table correspond to those displayed visually in Fig. 5. The estimate is the median
value of the posterior distribution for each parameter. The message ATE parameter is the estimated effect of the persuasive messaging in the absence of the countervailing party leader cue.
Units are Likert scale points. For full model outputs and diagnostics, see Supplementary Information 2.4.
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have randomized substantive policy information alongside expo-
sure to party cues”**'* but their designs omitted a controlgroupin
which people received noinformation. Thus, the effect of exposure to
counter-partisaninformation cannot beidentified using these designs.
Onestudy**included the necessary control group, but the information
treatment exerted little persuasive effect (no significant difference
fromthe control group) when the countervailing cue was absent. Thus,
the data cannot provide a clear answer to the question of whether such
information losesits persuasive force when countervailing leader cues
are present.

Another study® also included the necessary control group, ran-
domizing policy information and countervailing party leader cues on
two policy issues. For oneissue, the information exerted a significant
persuasive effect absent the countervailing cue that did not diminish
in size when the countervailing cue was present. However, the key
difference-in-difference (interaction) test was imprecisely estimated:
the null effect could not confidently rule out adecrease of ~0.25 points
(onal-7 Likertscale) in the information effect when the cue was pre-
sent, equal to more than half the magnitude of the information effect
observed in that study and almost the full magnitude of the message
effect observedinthe current study. Thus, those dataare unabletorule
outasubstantial decreasein the causal effect of persuasive messaging
due to countervailing cues from party leaders. Moreover, the result
concerned just a single policy issue and corresponding information
treatment. This constrains its generalizability, given the wide variation
inthe effects of party cues and political messages across policy issues
in prior work? 334546,

Insum, relevant previous work has used a design that either cannot
answer the current research question or is beset by the twin challenges
of low statistical power and small samples of policy issues—severely
limiting their ability to comprehensively answer the current research
question. By contrast, our designincorporated a larger sample of policy
issues, persuasive message treatments and respondents.

Another implication of our results that warrants further discus-
sion regards the constraint on party leaders to influence public opin-
ion. While our results suggest that leader influence stops short of
diminishing the causal effect of counter-partisan messages, aless rosy
perspective on our results is that counter-partisan messages likewise
fail to diminish the causal effect of party leader cues on public opinion—
since the nullinteraction effect cuts both ways. Thisis the perspective
adopted by a recent study®® whose results are conceptually similar to
ours. In considering these different perspectives, it appears that our
results (and those) occupy a middle ground between the most and least
normatively optimistic outcome. The most optimistic outcomeis that
exposure to arguments and evidence diminishes the causal effect of
party leader cues, while the least optimisticis the reverse; that thelat-
ter diminishes the effect of the former. That we observe neither such
outcome leaves room for the different perspectives.

Nevertheless, we contend that the least optimistic outcome is
more plausible ex ante, owingto the relative dominance of party loyalty
and partisan motivation for explaining people’s political psychology
and behaviour®, as well as influential research that points towards the
power of party loyalty and partisan motivation to override people’s
values, and to interfere with, distort or otherwise limit people’s pro-
cessing of other types of (especially counter-partisan) information.
That we find little evidence of this outcome is therefore theoretically
important, even if not the most normatively optimistic.

Our results provide evidence for the ‘persuasion in parallel’
hypothesis™", which holds that most people respond to persuasive
information by updatingtheir attitudes towards the information, and
by about the same amount. Our results suggest that this hypothesis
holds even in contexts where people are explicitly confronted with
the fact that the position of their in-party leader is opposed to that of
theinformation. That we found this result to be largely homogeneous
across policy issues, demographic subgroups and cue environments

offers further support for the hypothesis. While clear evidence of het-
erogeneity may yet be found elsewhere, we do not find it here.

Now we consider some limitations of our study. The main limita-
tion concerns the generalizability of our results to other contexts. A
growing body of evidence shows that persuasion phenomena can be
highly variable across contexts"*****, Notably, while we included an
unusually large and diverse sample of policy issues and persuasive
message treatments in our design, eachissue had only two correspond-
ing message treatments (one that contradicted the Biden cue and one
that contradicted the Trump cue). Meanwhile the ‘space’ of potential
messages that we could have included is extremely large given the
numerous dimensions along which persuasive messages can vary™®. It
is possible that different types of messages would produce different
results thanours.

Another potentially relevant dimension for generalizability con-
cerns the party leader cue treatment. In line with previous work, our
treatment consisted in simply communicating the position of the party
leaders on the policy issue in question. However, in the real world of
political communication, typically party leaders (and their supporters
in the partisan media) do not simply announce their positions to the
electorate, butrather spend agreat deal of time and energy providing
justifications for those positions, as well as arguments and evidence
against alternative positions. The presence of such justifications may
enable partisans to more easily ignore counter-partisan messages and
simply fall into line with their party leader—as they are better able to
rationalize thisaction*. To systematically test this proposition would
involve adding a further treatment factor to our design: randomizing
whether partisans receive amessage supportive of their party leader.
We consider this extension of our design a priority for future research.

To conclude, wereiterate our primary result: we found no evidence
that American partisans’ receptivity to persuasive messaging was
meaningfully diminished by countervailing cues from party leaders.
This result generalized broadly across policy issues, demographic
subgroups and cue environments. Future work should further test the
boundaries of this phenomenon.

Methods

The hypothesis, sample size, experiment design and analysis plan
were pre-registered on 1 September 2021, before data collection, at
https://osf.io/9gnaj. Respondents provided informed consent, and the
survey was deemed exempt from requiring ethics approval by the Mas-
sachusetts Institute of Technology Committee on the Use of Humans
as Experimental Subjects (ID: E-2285). Qualtrics survey software was
used to collect the survey responses.

Experiment design

Respondents began the survey by providing informed consent and
answering an attention check question that they wererequired to pass
inorder to continue with the survey (they were given one opportunity
to passthis question; Supplementary Information1.1). Following that,
respondents answered aseries of pre-treatment questions to measure
their demographic and other characteristics, starting with their US
party identification. Those classified as true Independents were not
eligible to continue with the survey (for the classification scheme and
other covariates, see Supplementary Information 1.1).

Respondents then arrived at the policy questions. Each policy
questionappeared onitsownsurvey page, and respondents’ attitudes
were measured on a seven-point Likert scale running from strongly
disagree (1) to strongly agree (7). On each policy question, respondents
were randomized to one of the four treatment conditions with equal
probability; that is, randomization occurred at the policy-question
level, and was independent across policy questions. The party leader
cuetreatment (where assigned) always appeared before the persuasive
message treatment (where assigned) on the survey page. As noted in
the main text, for additional generalizability, we also randomized the
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specific nature of the party leader cue treatment. Before seeing any
policy questions, respondents were randomized with equal probability
to one of two ‘cue type’ conditions, determining whether they saw a
‘one-sided’ leader cue or a ‘two-sided’ leader cue on policy questions
where they were assigned to receive a party leader cue. Respondents
assigned to the one-sided cue type condition saw cues from their
in-party leader only, whereas respondents assigned to the two-sided
cue type condition saw cues from their in-party and out-party leader.
The two leaders disagreed on all of the policies in our set (if Trump
supports, Biden opposes; and vice versa).

Policy issues and treatments

The policyissues and corresponding positions (cues) of Donald Trump
and Joe Biden were sourced from the website https://www.isidewith.
com, anonlineencyclopaediathat documents thereal positions of US
political figures on a range of contemporary American policy issues.
The party leader cue treatment consisted in informing respondents
whether Trump and/or Biden agreed or disagreed with the policy in
question, alongside a thumbnail picture of the leader’s face. Supple-
mentary Information 1.2 provides further details regarding the set of
policy issues and the party leader cue treatments.

For eachpolicyissue, we developed two persuasive message treat-
ments that were each approximately 150 words in length: one that
contradicted Trump’s position on the policy, and one that contradicted
Biden’s position. Supplementary Information 1.2 reports the persuasive
message treatments in full and provides additional details; however,
anexample treatmentis shownbelow for the policy, ‘Allow the military
to use enhanced interrogation techniques, such as waterboarding, to
gaininformation from suspected terrorists. The message treatment is
that which would have been shown to Republican respondents, since
the Trump cue supported the policy:

Evidence shows that enhanced interrogation techniques are
simply not effective. Therefore, they should not be allowed. In
2014, the US Senate published a 525-page report into the CIAs
enhancedinterrogation program. It found that enhancedinter-
rogation techniques did not produce reliable intelligence, nor
gain cooperation from suspects. It also found the ClAs justifica-
tion for using the techniques relied on bad evidence. For exam-
ple, information that led to Osama bin Laden was reportedly
obtained through standard techniques, and suspects who were
subjected to enhanced interrogation techniques in fact tried
to provide false and misleading information about bin Laden’s
whereabouts. Ultimately, while such techniques may occasion-
ally provide useful information, evidence suggests thisis rarely
the case. The questionthen becomes:is it worth violating inter-
national law by torturing people—who are effectively innocent
until proven guilty by a jury—for mainly useless information?
The answer is No. America is better than that.

Sample

We contracted with the survey provider Lucid torecruit 5,000 US adults
quotamatched to the national distributions of age, gender, education
and region. The survey was fielded 2-13 September 2021. A total of
7,483 respondents began the survey, and a total of 5,071 respondents
completedit—correspondingto 25,181 observations. Supplementary
Information 2.1.1 provides information about sample demographics,
and Supplementary Fig.4 (in Supplementary Information 2.1.4) shows
the points of attrition during the survey. No statistical methods were
used to pre-determine our sample size, but our sample sizeis substan-

tially larger than that reported in previous relevant publications®**,

Analytic strategy
Following our pre-registered protocol, our analysis restricts to
respondents who (1) identified as Republicans or Democrats (including

Independents who ‘lean’ to one of the parties) and (2) reported voting
for Donald Trump orJoe Biden, respectively, in the 2020 US presidential
election (n=4,531;22,499 observations). For those who did not votein
2020, we use their stated preference for Trump or Biden. This restric-
tion is designed to maximize the influence of the party leader cue by
excluding pure Independents and a small minority of Republicans
(Democrats) who preferred Biden (Trump) in 2020. Data collection and
analysis were not performed blind to the conditions of the experiment.

Asdescribed inthe main text, we analysed the data using Bayesian
multilevel linear regression models. All multilevel models in this paper
are fitted using the R package brms*°, and all achieved satisfactory
convergence criteria, including Rvalues less than 1.05 for all parame-
ters, effective samples oftenin the thousands, and no divergent transi-
tions during MCMC sampling (tables of results and diagnostics for all
models arereported in Supplementary Information 2). The multilevel
model offers us two advantages over, for example, ordinary least
squares (OLS) with clustered standard errors, because it provides a
principled framework for examining heterogeneity inour results across
policyissues.

First, aswell as estimating average effects aggregated across all 24
policyissuesinour design, we also sought to estimate the effects at the
level of eachindividual policy issue. The multilevel model allows us to
dosowhileavoiding overfitting the data. The intuition here is simple:
because our design contains many different policy issues, even though
we have alarge number of observations overall there is still arelatively
small number of observations with which to estimate effects at the
level of each individual policy issue. Thus, estimating these effects
usingjust the raw data for each policy issue would produce some esti-
mates that are large (or small) simply due to sampling variability. Such
estimates would not generalize well to a new dataset; they are overfit.
The multilevel model addresses this problem by adaptively ‘shrinking’
theindividual estimates towards the mean estimate, thereby reducing
overfitting and improving the out-of-sample accuracy of the individual
estimates on average (for example, see Chapter 13 in ref. *°). Another
way of stating this benefit of multilevel modelling is that we are less
likely to fall victim to increased type I error rates that result from the
multiple ‘comparisons’ involved in examining our effects across each
of 24 policy issues™.

Second, the multilevel model allows us to formally estimate the
heterogeneity in our effects across policy issues. The intuition here is
againsimple: our design contains a sample of policy issues, but really
we would like to understand the heterogeneity in effects across the
wider population of policy issues from which our sampleis drawn. The
multilevel model explicitly estimates the parameters of this population,
given our dataand some assumptions, thereby providing insight into
the expected heterogeneity in effects across the wider population of
policyissues (for example, see Chapter 13 inref. *°).

Primary multilevel model. Our primary multilevel model specification
includes a parameter for each of our two treatment factors, as well as
theirinteraction term, and the model allows these parameters (and the
intercept) to vary across policy issues as well as across respondents.
We specify weakly informative prior distributions on the model param-
eters, allowing the data to ‘speak for itself”. For example, for our fixed
effects of interest (two treatment factors, interaction term), we specify
anormal distribution for the prior with mean =0 and s.d. =2. Given
the scale of the outcome variable (1-7) and the dummy variables for
the treatment factors, this prior distributionis consistent witha wide
range of values for these parameters, such as an ATE of 3 (very large)
or 0.01 (very small) Likert scale points—thereby allowing the dataitself
to determine the value of the parameter. The formal specification and
diagnostics of our primary modelis reported in fullin Supplementary
Information 2.2.1 and 2.2.2, respectively, and we reiterate that the
model specification was pre-registered. The primary model forms
the basis of the results that are reported in the results sections before

Nature Human Behaviour


http://www.nature.com/nathumbehav
https://www.isidewith.com
https://www.isidewith.com

Article

https://doi.org/10.1038/s41562-023-01551-7

the section in which we examine heterogeneity across respondents
and cue environment. Our primary results (shown in Fig. 1) passed a
series of robustness checks.

First, there were small amounts of post-treatment differential
missingness across conditions in the outcome variable (Supplemen-
tary Information 2.1.3 and 2.1.4 report balance checks and analyses
of missing data, respectively). Thus, we conducted a ‘worst-case’
imputation analysis as arobustness check: we imputed values for the
post-treatment missing outcomes that would work maximally in favour
ofusfindinga positive interaction effect, and we refitted the multilevel
model including the observations with these imputed values. This
analysis provides an estimate of the interaction effect that assumes
the worst case of bias caused by the differential missingness. However,
the pattern of results from this analysis was substantively identical to
those of our primary model (that is, a precise null interaction effect;
Supplementary Information 2.2.3).

Second, recallthat respondents answered five policy questionsin
our design, and randomization was independent across questions. A
potential concern could be that, after being exposed to the treatments
onthefirstorearlier questions, respondents answered systematically
differently on the remaining questions. To confirm this was not the
case, we subsetted the data by policy question order {1, 2, 3, 4, 5} and
refitted the multilevel model to each subset. The results were substan-
tively identical across the order of policy questions (Supplementary
Information 2.2.3).

Third, in Supplementary Information 2.1.2 we show that we get
the same key results from simple OLS regression.

Finally, while concerns have recently been raised about the inat-
tentiveness of survey respondents recruited via Lucid®, we consider it
highly unlikely that inattentiveness can explain our pattern of results
here. First, we note that, of the 7,483 respondents who started the sur-
vey, 1,145 (-15%) failed aninitial attention check and were not eligible to
continue with the survey. This suggests that our attention check was
working to filter out a substantial portion of inattentive responders.
Second, we observed clear and precisely estimated main effects of both
the party leader cues and persuasive messaging treatments—yet no
interaction effect (as per our key results). Itis unclear howinattention
could cause both the main effects tobe clearly and precisely estimated,
yet their interaction to be a precise null effect. Third, our results hold
across levels of educational attainment and performance ona political
knowledge quiz (Fig. 5), covariates that have been found to be corre-
lated with attentiveness in other research. For these reasons, we con-
siderithighly unlikely thatinattention explains our pattern of results.

Heterogeneity across policy issues. In addition to estimating the
variation across policy issues in our parameters of interest (that is,
the interaction effect), our primary multilevel model also estimates
the correlations between the parameters across policy issues. We
examined these correlation estimates to determine whether any of
our parameters were reliably associated across policy issues. The only
reliable correlation we observed was a negative correlation between
the intercept parameter and the parameter on the party leader cue
treatment indicator: r =-.64 [-.94, —.24] (see Table 1). Given that the
intercept indicates the degree of alignment with the in-party cue in
the controlgroup (thatis, at baseline) collapsed across partisans, this
correlation implies that policy issues with weaker levels of baseline
political polarization tended to exhibit larger effects of the party leader
cue. This s consistent with prior work?*>*, but tangential to our main
results here (we found no evidence that the ATE of the messages nor
theinteraction termwas associated with any parameters across policy
issues; see Table1).

To generate the distribution in Fig. 4, we sampled the estimates
of one-thousand hypothetical ‘new’ policy issues from the posterior
distribution of our fitted primary multilevel model (that is, a poste-
rior predictive distribution). Thus, for each sampled ‘policy issue’ we

obtained four parameters: anintercept, two treatment effects (one for
the persuasive message effect, one for the party leader cue effect) and
theinteraction effect. For each policyissue, the CATE of the persuasive
message in the absence of the countervailingleader cueis simply equal
tothesampled value of the treatment effect of the persuasive message;
by contrast, the CATE of the persuasive message in the presence of the
countervailing leader cue is equal to the sum of (1) the sampled value
of the treatment effect of the persuasive message and (2) the sampled
value of theinteraction effect. We ranked the distribution of interaction
effects and CATEs across policy issues by order of size, running from
the largest to smallest interaction effect (recall that positively signed
interaction effects indicate that the causal effect of the persuasive mes-
saging is diminished by the countervailing party leader cue). Finally,
because our model is Bayesian, we performed the above process for
eachMCMC draw from the posterior distribution of the model and, for
eachrank-ordered policy issue (1through1,000), computed the mean
and 95% quantiles across the draws. In Fig. 4, the mean corresponds
to the vertical solid dark lines and the 95% quantiles are the shaded
regions. A more detailed description of this simulation is provided in
Supplementary Information 2.3.

Heterogeneity across respondents and cue environment. For the
resultsreported inthis section, we fitted additional multilevel models
corresponding to eachrespondent-level covariate examined, as well as
the cue-environment factor. The formal specifications and diagnostics
ofthese models arereportedinfullin Supplementary Information 2.4.
In Supplementary Information 2.4.3, we reproduce Fig. 5 in the main
textbut additionally show the estimates of the party leader cue effect
from the different subgroup models.

Reporting summary
Furtherinformation onresearch designisavailable inthe Nature Port-
folio Reporting Summary linked to this article.

Data availability
The dataset generated and analysed during the current study is avail-
ableinthe Open Science Framework repository, https://osf.io/v3s72/.

Code availability
The code used to analyse the data during the current study is available
inthe Open Science Framework repository, https://osf.io/v3s72/.
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the use of a convenience sample by itself seriously impacts or biases the generalizability of our results (for more discussion/
detail, we refer to https://doi.org/10.1017/psrm.2018.10).
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Ethics oversight The survey was deemed exempt from requiring ethics approval by the Massachusetts Institute of Technology Committee on
the Use of Humans as Experimental Subjects (ID: E-2285).

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Behavioural & social sciences study design

All studies must disclose on these points even when the disclosure is negative.

Study description Quantitative experimental.

Research sample Participants were recruited online using the survey provider Lucid, which quota-matches its samples of U.S. adults to the national
distributions of age, gender, education and region. Our sample for primary analysis was restricted to Democrats/Republicans who
reported voting for Biden/Trump (respectively) in the 2020 U.S. election. The sample is therefore unlikely to be representative of the
general U.S. population. The mean age of our sample for analysis was 48 years; 52% were women; 80% were white; and 42% had a
college degree.

Sampling strategy Participants were an online convenience sample but were quota-matched to the U.S. national distributions of age, gender, education
and region (see above). Our target sample size was pre-registered (n = 5000), and was based on our resource constraints.

Data collection The data were collected online on participants' computers or phones. The researchers were not with participants during data
collection. The researchers were not blind to experimental condition or study hypotheses during data collection.

Timing The survey was fielded September 2-13, 2021.

Data exclusions Exclusion criteria were preregistered and are described in the manuscript: "Our preregistered analysis restricts to respondents who
(1) identified as Republicans or Democrats (including Independents who “lean” to one of the parties) and (2) reported voting for
Donald Trump or Joe Biden, respectively, in the 2020 U.S. presidential election (n = 4,531; 22,499 observations)". A total of n = 1,627

respondents were excluded on the basis of these pre-registered criteria (see Supplementary Figure 4).

Non-participation Some participants dropped out or did not answer particular questions during the survey. In total, there were 84 missing responses on
the outcome variable. We analyze rates and implications of dropout/missingness at length in the Supplementary Information.

Randomization Participants were randomized with equal probability to our experimental conditions, as described in the manuscript.

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.




Materials & experimental systems

Methods
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Involved in the study

D Antibodies

D Eukaryotic cell lines

D Palaeontology and archaeology
D Animals and other organisms
D Clinical data

D Dual use research of concern

n/a | Involved in the study

|Z| D ChlIP-seq
|Z| D Flow cytometry

|Z| D MRI-based neuroimaging
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