UNIVERSITY OF AMSTERDAM
X

UvA-DARE (Digital Academic Repository)

The use-the-best heuristic facilitates deception detection

Verschuere, B.; Lin, C.-C.; Huismann, S.; Kleinberg, B.; Willemse, M.; Mei, E.C.J.; van Goor,
T.; Léwy, L.H.S.; Appiah, O.K.; Meijer, E.

DOI
10.1038/s41562-023-01556-2

Publication date
2023

Document Version
Final published version

Published in
Nature Human Behaviour

License
Article 25fa Dutch Copyright Act (https://www.openaccess.nl/en/policies/open-access-in-
dutch-copyright-law-taverne-amendment)

Link to publication

Citation for published version (APA):

Verschuere, B., Lin, C.-C., Huismann, S., Kleinberg, B., Willemse, M., Mei, E. C. J., van Goor,
T., Loéwy, L. H. S., Appiah, O. K., & Meijer, E. (2023). The use-the-best heuristic facilitates
deception detection. Nature Human Behaviour, 7(5), 718-728. https://doi.org/10.1038/s41562-
023-01556-2

General rights

It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations

If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, P.O. Box 19185, 1000 GD Amsterdam, The Netherlands.
You will be contacted as soon as possible.

UVA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

Download date:21 May 2026


https://doi.org/10.1038/s41562-023-01556-2
https://handle.uba.uva.nl/personal/pure/en/publications/the-usethebest-heuristic-facilitates-deception-detection(6cb65406-f950-4a52-8a0d-8fe615a1a654).html
https://doi.org/10.1038/s41562-023-01556-2
https://doi.org/10.1038/s41562-023-01556-2

nature human behaviour

Article

https://doi.org/10.1038/s41562-023-01556-2

The use-the-best heuristic facilitates

deceptiondetection

Received: 17 June 2022

Accepted: 10 February 2023

Published online: 20 March 2023 Ewout Meijer®*

% Check for updates

Bruno Verschuere®'
Bennett Kleinberg ® 2%, Marleen Willemse', Emily Chong Jia Mei',
Thierry van Goor®', Leonie H. S. Lowy', Obed Kwame Appiah®' &

, Chu-Chien Lin', Sara Huismann',

Decades of research have shown that people are poor at detecting

deception. Understandably, people struggle with integrating the many
putative cues to deceptioninto an accurate veracity judgement. Heuristics
simplify difficult decisions by ignoring most of the information and relying
instead only on the most diagnostic cues. Here we conducted nine studies
inwhich people evaluated honest and deceptive handwritten statements,
video transcripts, videotaped interviews or live interviews. Participants
performed at the chance level when they made intuitive judgements, free to
use any possible cue. But wheninstructed to rely only on the best available
cue (detailedness), they were consistently able to discriminate lies from
truths. Our findings challenge the notion that people lack the potential to
detect deception. The simplicity and accuracy of the use-the-best heuristic
provides a promising new avenue for deception research.

Beingableto makea correct lie-truthjudgement touches personal lives
(for example, infidelity in relationships), legal practice (for example,
detecting false allegations and deceptive denials) and society at large
(for example, does a regime really possess weapons of mass destruc-
tion?). However, deception detection is notoriously difficult, with
people performingbarely better than the chance level. Ameta-analytic
estimate of 24,483 people found their average accuracy in lie-truth
discrimination to be only four percentage points higher than what
would be achieved by random guessing. This poor deception-detection
performance is not restricted to ordinary people, but also found in
professionals who routinely engage in deception detection’. But why
is deception detection so challenging?

There are two prominent explanations of why people fail at decep-
tion detection. First, people rely on the wrong cues. Global surveys
have shown that people’s beliefs about cues to deception are strong,
butwrong? A particularly persistent stereotypeis that liars avert their
eye gaze, despite meta-analytic evidence showing they do not®. Second,
and arguably moreimportantly, most cues are, at best, only weakly pre-
dictive of deception®*. Ameta-analysis found the median standardized

effect size (Cohen’s d) of 88 behavioural cues to be only d =0.10
(ref.’). Put differently, liars and truth tellers display 96% overlap on
these behavioural variables. The diagnostic value of most cues was
closetozero,and only very few cues—such as richnessin detail—show
actual promise as cues to deception®.

The current approach to improve deception detection is often
to combine many cues. The Aberdeen Report Judgement Scales, for
instance, requires three weeks of training for people to be able to use
52 cues for deception detection’. Rolled out after 9/11, the contro-
versial US$900 million programme called Screening Passengers by
Observation Technique trained airport security personnel to screen
passengers on 92 cues®. These training programmes, however, have
limited success in improving the ability to detect deception’. We see
two main challenges with such a ‘many cues’ approach. First, as the
overall effect size is small, the many cues approach necessarily involves
theinclusion of weak cues. Second, people will struggle with combin-
ing the many, and often conflicting, cues into abinary veracity judge-
ment'. And statistically, combining many cues can lead to overfitting
(see also the bias-variance dilemma), with a considerable drop in
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Table 1| Overview of the aim and findings of the nine studies

Study Finding Use-the-best heuristic Control condition

Study 1 The use-the-best heuristic allows people to Detailedness: d=+0.89 Unguided: d=+0.10
distinguish lie from truth

Studies 2and 3 Robustness of Study 1findings in preregistered Detailedness: d=+1.11 Unguided: d=+0.06
replications Verifiability: d=+1.05

Study 4 The use-the-best heuristic generalizes to novel Detailedness: d=+0.75 Unguided: d=+0.01
statements

Study 5 Knowing the goal of deception detection does Detailedness: NA
not overrule the use-the-best heuristic d=+0.97 (goal explicit)

d=+1.02 (goal not explicit)

Study 6 Use-the-best heuristic allows interviewers to Detailedness: d=+1.86 NA
make accurate on-the-spot decisions

Study 7 The use-the-best heuristic critically depends on Detailedness: d=+1.73 Gaze aversion: d=+0.21
cue diagnosticity

Studies 8 and 9 People are better at distinguishing lies from truths  Detailedness: Multiple cues (including detailedness):
when relying on a single cue than when relyingon  58.93% (Study 8) 54.26% (Study 8)
multiple cues 66.41% (Study 9) 59.14% (Study 9)

Differentiation of truthful versus deceptive statements (Studies 1-7: Cohen’s d; Studies 8 and 9: percentage accuracy) when guided to use a single cue. Control condition: unguided
judgements (using any cue; Studies 1-4), a low diagnostic cue (Study 7) or multiple cues (Studies 8 and 9). NA, not applicable.

accuracy when moving to out-of-sample testing'. As aradical alterna-
tive tothe ‘many cues’ approach, wereasoned the truth may be foundin
simplicity and we propose todrop rather than add cues when trying to
detect deception®.

The need to integrate complex information into a binary judge-
mentis not unique to deception detection. Medical doctors, criminal
courtjudges, human resources consultants and stockbrokers all face
asimilar challenge: surgery or medication, guilty or innocent, hire or
reject, buy or sell. One counterintuitive way of dealing with aninforma-
tionoverload s to simply ignore most of the available information™.
Forexample, using just two criteria—age and criminal record—allowed
the prediction of the risk of criminal recidivism with the same accuracy
asanalgorithm that combined 137 criteria®. And alarge-scale study on
predicting life outcomes showed that complex computational models
did not fare better than domain expertjudgements based onjust four
variables'®. Sometimes, less is more. Would the ‘less-is-more’ principle
alsoapply todeception detectionwhenlay people and experts seek to
distinguish lies from the truth?

The use-the-best (and ignore-the-rest) heuristic is an instance of
aone clever-cue heuristic within one-reason decision-making strate-
gies”. It guides people to rely only on the best available cue. Here, we
examine whether this simple heuristic may allow ordinary people to
to distinguish lies from the truth. In a series of nine studies, we asked
people to evaluate honest and deceptive statements. In our control
condition, peopleeither judged statements directly on veracity freeto
use any cue they like (Studies 1, 2,3 and 4), or were specifically guided
to use multiple cues (Studies 8 and 9). Despite financial incentives for
accurate performance, we hypothesized that their performance would
be close to the chance level. In the heuristic condition, we guided
peopletouseonly asingle cue. Specifically, we used detailedness and
the verifiability of such details as heuristics cues as these are the best
investigated and likely the most valid cues to deception®*'*", In the
heuristic condition, we therefore guided people to rely on detailed-
ness (Studies 2-9) and the presence of verifiable details (Studies 1-3)
(Table1).

Results

Study 1: proof of concept

InStudy 1,39 undergraduates judged handwritten truthful and decep-
tive alibi statements either on deception (using any cue they like; con-
trol condition) or only on verifiability (heuristic condition). To test
whether participants were better able to discriminate lies from truths
inthe heuristic condition thanin the control condition, we conducted

the judgements to a 2 (judgement method: deception versus verifi-
ability, between-subjects) x 2 (veracity: truthful versus deceptive,
within-subjects) mixed ANOVA. Figure 1 shows the results. The pre-
dicted interaction effect between judgement method and veracity
was statistically significant, F(1,37) =8.43,P=0.006,17%,=0.19.7%,isa
measure of effect size expressing the proportion of variance explained
by the factor after accounting for variance explained by the other
factors in the model. To follow up on the interaction, we conducted a
two-tailed paired sample ¢-test, contrasting judgements for truthful
and deceptive statements within each judgement method. Lie-truth
differences when judging deception were small and non-significant,
two-tailed £(18) = 0.45, P= 0.660, d = 0.10 (95% confidence interval
(95% ClI): -0.35-0.55), Bayes Factor (BF)y, = 3.85 (6 =-0.88; 95% CI:
—-0.51-0.33). Cohen’s d (with 95% Cl) is the standardized mean lie-truth
difference (within-subjects comparison), and is calculated with R for
Studies 1to 4 (d,; ref.?°, formula 6, p. 4) and with JASP v.0.16.0.0 for
Studies 5-9 (formula on https://forum.cogsci.nl/discussion/3013/
what-denominator-does-the-cohens-d-use-on-jasp). The effect sizeis §
(with95% credibleinterval), obtained after updating the prior distribu-
tion with the observed data and assuming the alternative hypothesis.
In contrast, lie-truth differences when judging verifiability were sig-
nificantand large, t(19) =4.00, P < 0.001,d = 0.89, (95% CI: 0.36-1.41),
BF,, =45.65(6=0.81;95%Cl: 0.30-1.34). The BF,, expresses how much
more likely the data are under the alternative hypothesis of alie-truth
difference than under the null hypothesis of no lie-truth difference.
Conversely, BF, expresses how much more likely the data are under
the null hypothesis of no lie-truth difference than under the alterna-
tive hypothesis of alie-truth difference. For all Bayesian tests we relied
on the default priors provided by JASP v.0.16.0.0. Default priors are
recommended when prior knowledge is not specific or difficult to
elicit,and one could argue thatitisinformed priors that would require
stronger justification. For t-tests, the default prior in JASP v.0.16.0.0
is defined by a Cauchy distribution centred on a zero effect size (6)
and awidth of 0.707. For the ANOVA the width (of 0.50) is set so that
it mimics the default prior of the ¢-test. Given the considerable and
surprising size of the obtained effect, we conducted two preregistered
follow-up studies to assess the robustness of the heuristics approach
to deception detection.

Studies 2 and 3: registered replication

Studies 2 and 3 (combined n = 338) followed the same procedure as
Study 1, but (1) in a larger, crowdsourced sample, (2) with preregis-
tration of the hypotheses and analyses and (3) an extra heuristics
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Fig.1|Relying on one good cue allows to tell lie from truth. Average judgement
ofthe truthful and deceptive statements when judging deception without
guidance (control condition; n =19) or verifiability (n = 20) in Study 1.

The boxplot shows the median (the midline of the box), the interquartile range
(the outer borders of the box) and extreme values (that is, values larger than 1.5
times the interquartile range).

condition that judged the statements only on richness in detail. The
results replicated and extended the pilot findings. The 3 (judgement
method: deception versus verifiability versus detailedness) x 2 (state-
ment veracity: truthful versus deceptive) mixed ANOVA showed the
predicted interaction effect, F(2, 335) =25.92, P<0.001, n%,=0.13.
We followed up on the ANOVA with a ¢t-test comparing lies and truths
within each condition. The judgements of the control group did not
differ between honest (average (M) = 27.12,s.d. = 28.33) and deceptive
(M=25.43,s.d.=26.93) statements, two-tailed ¢(107) = 0.58, P=0.560,
d=0.06(95%Cl: -0.25-0.13). Note that this poor deception detection
ability is seen despite excluding inattentive participants, and despite
financial incentives and high self-reported motivation to accurately
judge the statements (Methods). Under the same conditions, but
now armed with a simple heuristic, people’s judgements showed sig-
nificant and large differences between the deceptive and the honest
statements. For detailedness, honest (M =36.74, s.d. = 26.05) versus
deceptive (M=15.27,s.d. = 28.47) statements, one-tailed ¢(102) = 11.29,
P<0.001,d=1.11(95% CI: 0.90 to +), that is, honest statements were
indeed judged to be higher in detailedness than lies. For verifiable
details, honest (M =38.70, s.d. = 21.84) versus deceptive (M =17.00,
s.d.=25.58) statements, one-tailed £(127) =11.89, P < 0.001,d =1.05 (95%
Cl: 0.87 to +). Honest accounts were judged to be more verifiable than
lies. Moreover, the simple heuristics did better than a state-of-the-art,
resource-intensive deception detection approach by trained coders
who coded the statements word-for-word on (verifiable) details®.
We translated the heuristics-based judgements into a classifica-
tion performance by averaging the judgement for each of the 64 state-
ments, for each judgement method. For each judgement method, we
used the average statement judgement to predict statement veracity.
Thereceiver operating characteristic (ROC) analysis plots sensitivity
against specificity and provides a measure of diagnostic value across
all possible cut-off points. The area under the ROC curve varies from
0 to 1 (=perfect classification), with 0.50 denoting the chance level.
As shown in Table 2, the ROC a was above chance for the heuristics
condition guiding people to rely on a single cue (0.71<ROC a<0.75;
with the lower bound of the Cls exceeding 0.50), but at chance level
for the control condition that allowed considering any possible cues
(0.51<ROC a<0.61; with the 95% Cl including 0.50). Using Youden’s
J*, we also identify the optimal cut-off point when equally balancing
specificity and sensitivity. We used independent validation, the strict-
estmethod to avoid data overfitting. Hence, we used the data of Study 2
toevaluate classification accuracy based on the optimal cut-off derived
inStudy 3 (and vice versa). Accuracy was above chance for the heuristic

Table 2| Accuracy in classifying lies from truths for
unguided judgements using any possible cue and for
single-cue judgements (verifiability, detailedness) for
Studies2and 3

Area under the curve Accuracy
(with 95% CI)
Study 2 Study 3 Cut-off based Cut-off based
on Study 2 on Study 3
data, appliedto data, applied to
Study 3 data Study 2 data
Unguided 0.61 0.53 50% 52%
(any cue) (0.47-0.76)  (0.44-0.62)
Single cue: 0.72 0.75 70% 69%
verifiability (0.61-0.83) (0.68-0.82)
Single cue: 0.72 o 65% 67%
detailedness  (0.60-0.83) (0.62-0.80)

approach (65-70%) and better than the control condition that allowed
judgestoincorporate any possible cue (50-52%) (Table 2).

Moving from undergraduates (Study 1) to crowdsourced partici-
pants, Studies 2 and 3 indicate that our findings are not restricted to
aspecific sample. But all three studies relied on the same set of state-
ments written in Dutch. Study 4 sought to assure that our findings
generalize beyond the statements used in Studies 1-3.

Study 4: generalization

Study 4 participants (n =192) judged interview transcriptsin German.
The 2 (judgement method: deception versus richness in detail) x 2
(veracity: truthful versus deceptive) mixed ANOVA again showed the
predicted interaction effect, F(1,190) =20.09, P< 0.001, 7%,=0.096.
Lie-truth differences when judging deception were small and
non-significant, two-tailed £(103) = 0.09, P=0.929, d = 0.01 (95% CI:
-0.18-0.20), BF;; =9.17 (6 = 0.01;95% CI: —0.81-0.20). In contrast, lie-
truth differences when judging richness in detail were significant and
moderate to large, two-tailed ¢(87) =7.06, P< 0.001, d = 0.75 (95% CI:
0.51-0.99), BF,, =2.53 x 107 (6§ = 0.73; 95% CI: 0.50-0.97). The heuris-
ticjudgements took, on average, only a minute per statement. This
opensthe possibility to apply theminreal-life situations (for example,
security questioning) where the limited time often prohibits more
extensive credibility assessment methods. But before considering
real-life applications, we need to ensure they are resistant to strong
stereotypes about deception.
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Fig.2| The use-the-best heuristic critically depends on cue diagnosticity.
Average judgement of the truthful and deceptive statements when judging a
high diagnostic (detailedness; n = 85) or alow diagnostic cue (eye-gaze aversion;

n=286)inStudy 7. The boxplot shows the median (the midline of the box), the
interquartile range (the outer borders of the box) and extreme values (that is,
values larger than 1.5 times the interquartile range).

Study 5: making the goal of lie detection explicit

Thus far, participants in the heuristics conditions had not been
informed that their judgements served to distinguish lie from truth.
We had been concerned that merely knowing the goal of deception
detection may have been enough to activate stereotypes about decep-
tive behaviour (5) thereby overruling the use of the diagnostic cues,
and hence diminishing the effectiveness of the heuristics approach. To
examine this possibility, Study 5 participants (n =150) had been ran-
domly allocated to the non-explicit condition (mimicking the heuristics
conditionin Studies1-4) or to an explicit condition. Only participants
in the explicit condition were informed that some statements were
deceptive and that their goal was to detect deception.

Using JASP v.0.16.0.0 and its default settings, the 2 (goal of lie
detection: explicit versus non-explicit) x 2 (veracity: truthful versus
deceptive) mixed Bayesian ANOVA showed the data were 2.78 times
less likely (BF ;) under the modelincluding the interaction than under
the model with only the two main effects. Lie-truth differences when
judgingrichnessindetail were significant and large when the goal of lie
detection was not explicit (as it was in the when participants relied on
heuristicsin Studies1-4), Cohen’sd =1.02 (95% CI: 0.78 to ) obtained in
one-tailed t-test, BFy; = 2.78 x 10 (M, = 40.56, 5.d. = 23.40; Myeceptive
=22.69,s.d.=25.91; 6= 0.99; 95% CI: 0.71-1.27), but also when the
goal of lie detection was made explicit, Cohen’s d = 0.97 (95% CI: 0.74
to «) obtained in one-tailed t-test, BF, = 1.10 x 10° (M, yehu = 39.56,
$.d. =24.61; Myecepine = 17.33, 5.d. = 28.19; § = 0.95; 95% Cl: 0.68-1.22).
We conclude that the heuristics approach for deception detection is
not easily susceptible to stereotypes about deception. Although our
heuristic specified what criterion torely on, it did notinstruct the user
how to make a decision about the veracity of the statement. In Study
6, we added an explicit decision rule and explored its accuracy under
the most challenging conditions—interviewers making decisions on
the spot.

Study 6: towards real-life application

In Study 6, we explored the applied potential of heuristics for decep-
tion detection. In total, 21 deceptive and 23 honest participants were
interviewed by four interviewers, whorelied on the heuristics approach
to make real-time lie-truth decisions. Interviewers judged the state-
ments ondetailedness, now onamore user-friendly scale (from O = not
detailed at all, to 10 = very detailed). The participants that were inter-
viewed received a reward if their statement was deemed credible.
The simple decision rule was: ‘Consider the statement truthful for
detailedness scores of sixand more’. In total, 91% of the truthful state-
ments and 67% of the deceptive statements were correctly classified,

with an overall accuracy of 79%. The simple heuristic turned out to be
surprisingly accurate.

Study 7: cue diagnosticity matters

Relying on a single cue avoids cognitive overload. But that does not
mean any single cue can be validly used in the heuristic approach. To
test whether cue diagnosticity matters'®, participants (n=171) evalu-
ated truthful and deceptive video statements either on a high diagnos-
tic cue (detailedness) or on a low diagnostic cue (the amount of eye
gaze aversion), using a scale from O to 10. We found strong support
for the idea that the cue diagnosticity determines the success of the
heuristicapproach. Using JASP v.0.16.0.0 and its default settings, the 2
(cue:richnessindetail versus eye gaze aversion) x 2 (veracity: truthful
versus deceptive) mixed Bayesian ANOVA showed that the data were
much more likely (BF, = 5.73 x 10%) under the model that included the
interactionas compared to the model that only included the two main
effects. Asis clear frominspecting Fig. 2, cue diagnosticity matters. Lie—
truth differences when judging eye-gaze aversion were faint, two-tailed
t(85)=1.98,P=0.05,d = 0.21(95% Cl: -0.01-0.47), BF ;,=1.29 (6 = -0.21;
95% Cl: —0.42-0.00). In contrast, lie-truth differences when judging
richness in detail were significant and large, one-tailed t(84) =15.94,
P<0.001,d=1.73,(95% Cl:1.44 to +e), BF,, = 1.79 x 10* (6 = 1.70; 95% CI:
1.37-2.04). Study 7 hereby also shows that the success of the heuristics
approach cannot be attributed to intuitive decision-making butinstead
hinges on using the best available cue.

Studies 8 and 9: explicit use of multiple cues

So far, in our control condition people made a deception judgement,
leaving them free to use any cue they like. Under such conditions, peo-
ple report to? and actually make use of* multiple cues, but we did not
explicitly guide them to use multiple cues. In Study 8, we explicitly
guided participants (n =146) to rely on either a single cue (detailed-
ness) or on multiple cues (detailedness, affect, unexpected complica-
tions and admitting lack of memory) before making abinary lie-truth
judgement. A one-tailed independent sample ¢-test confirmed that
participants’ accuracy (that is, the percentage of correctly identi-
fied lies and truths) was higher when relying on a single cue (58.93%)
than when relying on multiple cues (54.26%), t(97) =2.013, P= 0.023,
d=0.408(95%Cl:0.07to +e), BF,; =2.45(6 = 0.37;95% CI: 0.05-0.76).
Note that this provides for a stringent test of our hypothesis, because
both conditionsjudged detailedness with the sole difference between
conditions being that the multiple cue condition coded three addi-
tional cues. Because the data provided only anecdotal support for our
hypothesis, we repeated the study withsome improvements, including
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apreregistered stopping rule specifying we would halt data collection
when reaching decisive evidence for either the null or the alterative
hypothesis. A one-tailed independent sample ¢-test confirmed that
participantsinStudy 9 (n =405) achieved higher accuracyintelling lies
from truths whenrelying onasingle cue (66.41%) than whenrelying on
multiple cues (59.14%), ¢(380) = 4.71, P < 0.001, d = 0.482 (95% CI: 0.311
to +), BF,,=7,951 (6 = 0.47; 95% Cl: 0.27-0.67).

Discussion

Although detecting deceptionisincredibly important,itisalsoincred-
ibly difficult. We propose a radical alternative to the trend towards
‘many cues’ solutions to increase deception detection accuracy**.
We guided people to only judge the level of detail in the message, and
consistently observed it allowed to discriminate lies from truths.

To put the accuracy rates found in the current set of studies,
59-79%, into context, we can compare themto other approaches devel-
oped to improve deception detection. First, the cognitive approach
advocates active interviewing to increase lie-truth differences by
imposing cognitive load, asking unanticipated questions and encour-
agements to say more”*. Arecent meta-analysis estimated the accuracy
ofthe cognitive approach to be 60%, and, when corrected for publica-
tion bias, 55%. Second, approaches advocated for and applied in the
field—including the Statement Validity Analysis—show accuracy rates
inthe same range as those observed in our current studies”. As with any
tool considered for application in real (legal) contexts, the error margin
requires caution. Butabove all, two central findings persisted through
a series of nine experiments: first, compared to other approaches,
the heuristic approachis asuccessinits accuracy and efficiency. Sec-
ond, this paper revives a deception detection approach that has been
thought of as a dead-end: lay decision-making.

Our datashow that relying on one good cue can be more beneficial
than using many cues. Admittedly, our use-the-best approach is not
necessarily restricted toasingle cue and could be expanded with other
cues. Thiswould, however, require (1) robust evidence for cue validity
and (2) clear guidance on how to combine the cues, both of which are
lacking from the evidence base to date. Potentially, adding more cues
could invalidate the heuristic approach. This risk can be illustrated
by a study where people rated statements on 11 cues before making
a final lie-truth judgement®. Although users correctly scored truth-
ful statements to be richer in detail than deceptive statements, their
final veracity judgements were not above the chance level®. Similarly,
although participantsin the multiple cue condition of Studies 8 and 9
judgedstatements based onseveral valid cues, including detailedness,
their lie-truth judgements were worse than participants relying only
ondetailedness.

We would like to emphasize three potential avenues for future
research. First,animportant limitation of the current series of studies
isthat, toknow the ground truth, we instructed our participantsto lie.
Our findings should be extended to more realistic settings, including
self-chosen and/or high-stake lies. Raising the stakes will alsoincrease
the odds that liars attempt to alter their message to increase its cred-
ibility, for example, by enrichen their lies with details. Second, we
demonstrated the success of the use-the-best heuristic only in the
particular context where statements are about episodic memory and
truth tellers were both willing and able to provide specific details.
Cuesother than detailedness may be more valid in different contexts,
and a context-contingent approach?” may provide guidance on which
cues will be most efficient in other contexts such as the detection of
fake news. Finally, future research could compare the results of the
use-the-best heuristic to the performance of artificial intelligence (Al).
Theuse of Alhasalso attracted increased attentionin deception detec-
tion*®. We would not be surprisedif, especially in situations where one
cueisdominant, suchas deception detection, simple heuristics would
outperform complex Al techniques. Moreover, for deep learning—cur-
rently the most promising Alapproach—itisnolonger explainable how

the lie-truth classification came about. This lack of transparency may
not be acceptable when making real-life decisions, making human
judgements indispensable”.

People may not necessarily be poor lie detectors. When judging
rich statements about a past event, detailedness provides an easily
assessed indicator of truth. The next step is to see whether our find-
ings canbe translated to other domains. For now, our findings suggest
asimple solution to a complex problem: a rule of thumb may help to
find the truth.

Methods
Our research complies with the guidelines formulated by the Eth-
ics Review Board of the Faculty of Social and Behavioural Sciences,
University of Amsterdam. Informed consent was obtained from all
participants.

Study 1 (pilot)

Participants evaluated statements of undergraduates who—honestly
or dishonestly—described their recent campusactivities. Participants
were randomly allocated to one of two conditions. In the control con-
dition, participants judged these statements on veracity (from -100,
totally deceitful, to +100, totally truthful). Inthe heuristics condition,
participants judged the statements on verifiability (from -100, totally
unverifiable, to +100, totally verifiable). These participants had been
explained that (based on ref. *), and asked them to use this definition
when evaluating the statements on verifiability. Ethics approval and
materials can be found on https://osf.io/z26ar/. No statistical methods
were used to predetermine sample sizes: we aimed for n > 40 within
the available time. This was a single-blinded study (participants were
notaware of the different judgement methods), with data analysis not
performed blind to the conditions of the experiments.

Participants. In total, 51 undergraduates of the University of Amster-
dam Psychology Department took partin Study 1. We excluded seven
participants who failed the attention check (see below) and five partici-
pants who were not Dutch native speakers. Of the 39 remaining partici-
pants (31female, 8 male; Mage =19.38 years, s.d. =1.68),n =19 judged
deception (any cue possible) and n =20 judged only the single-cue
verifiability. Participants received course credits for partaking in the
study and the most accurate participant received a 20 euro bonus.

Procedure. After providing online informed consent, participants
were randomly assigned to the deceptionjudgement or the verifiability
judgement condition through Qualtrics. In both conditions, the par-
ticipants were asked to evaluate 16 alibi statements, presented one by
one, inarandomorder. Inthe verifiability judgement condition there
was no mentioning of deception or lie detection.

Participantsin the control condition were asked to evaluate ‘How
truthful is this statement?’ on a scale from ‘totally deceitful’ (-100) to
‘totally truthful’ (+100), with the definition of truthfulness provided as
‘atruthful statementis a statement that is true, honest and adheres to
thefact of the situation’. Judging verifiability, participants were asked
to evaluate ‘How verifiable is this statement?’, on a scale from ‘totally
unverifiable’ (-100) to ‘totally verifiable’ (+100), with the definition
that ‘verifiable activities are activities that are recorded (for example,
a security camera), documented (for example, payment with a debit
card or using asmartphone) or anactivity withanidentifiable witness
present’. This definition arose from the verifiability approach (10), but
we simplifiedittoits essence.

An attention check was embedded among the statements. It
looked like another alibi statement, but instructed participants to
ignore the provided statement and instead answer —47 on the scale.
After rating the (real and bogus) statements, a manipulation check
asked participants about the basis for the judgements (indicate up
to three out of the 11 cues from the list they used most as the basis of
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their judgement; with three cues referring to verifiability), asingleitem
asked about motivation toaccurately judge the statements (from -100
to +100) and finally participants were asked to provide age, gender
(options: male, female, non-binary) and mother tongue.

Materials. We used 64 alibi statements (32 truthful, 32 deceptive). To
avoiditem effects, we created four sets of 16 statements (each contain-
ing eight truthful and eight deceptive statements) and participants
were randomly assigned to receive one of the sets. The statements
were selected from 72 statements obtained in a previous mock crime
study, where participants provided a handwritten statement on their
whereabouts on campus in the last 15 minutes®. Participants either
truthfully described their activities, or they lied. The lying participants
had just enacted the mock theft of an exam, but pretended to have
been on campus as a regular student. These statements were manu-
ally pseudonymized (that is, all identifiable information, including
names of persons, were changed to plausible alternatives). Content
coding by trained coders (11) showed that the 32 truthful statements
(M=8.28; s.d. = 8.67) contained more verifiable details than the 32
deceptive statements (M =3.47;s.d. = 4.65),d = 0.69 (95% CI: 0.18-1.19)
(Supplementary Table 1: https://osf.io/v3kdw/). Below is the English
translation of one example statement (all original (pseudonymized)
Dutch statements can be found on https://osf.io/z26ar/):

‘I quietly walked down until the entrance of G/lab. I was in doubt
aboutwhatto do (stood still foramoment). Then I walked into the cor-
ridor of G, sawa cleaner/guy withacart and read something about using
lockers at the UvA. Then I walked to the outside entrance and walked
around (back of G) and looked at the kind of butterflies that are now
there for thelight festival. So then Iwalked further around G. Went back
inside (second floor lab) and looked for amoment at university pabo,
thereisaposter nextto the door about participating in brainresearch
formoney. Whenlhadread that, Iwalked quietly to this researchroom.

Studies2and3

The predicted interaction did not reach significance in Study 2, but
we may have used an underpowered design to uncover the interaction
effect. Of note, the lie-truth difference in the Study 2 control condi-
tion happenedtobelarger than anticipated (d = 0.39; Supplementary
Table 1). We think this is due to sampling error related to the modest
sample size®. We thus ran the study again with more statistical power
(=Study 3). Because of the near-identical design, we merged the Study
2and3data.

The procedure of Studies 2and 3 followed that of Study 1with three
maindifferences. First, we preregistered the hypotheses and statistical
analyses before the start of the study on12 March 2021 (Study 2) and 26
March 2021 (Study 3): https://osf.io/z26ar//. There are two deviations
from the preregistration: we tested n = +142 rather than n =155 in
Study 2 (dueto10 pilot participants being erroneously counted in Pro-
lific) and we merged Study 2 and 3 data. Second, we moved from locally
recruited undergraduates to online crowdsourcing. Third, we added
a heuristic condition that based their judgements on detailedness,
using the following definition: ‘Degree to which the message includes
detailssuchasdescriptions of people, places, actions, objects, events
and the timing of events; the degree to which the message seemed
complete, concrete, striking or rich in details”. There were afew other,
minor changesto the Study 1procedure (Supplementary Information).
Ethics approval and materials can be found at https://osf.io/z26ar/.
This was a single-blinded study (participants were not aware of the
differentjudgement methods), with data analysis not performed blind
to the conditions of the experiments. The sample size for Study 2 was
aimed to have sufficient powered for the follow-up ¢-tests. To obtain
90% power for a one-tailed paired sample t-test (alpha = 0.05) for the
lie-truth effect observed in our first study (d = 0.76) a sample size of
n=17 (in each of the three conditions) was needed. Anticipating that
the effect may be smaller than that observedin Study1and anticipating

some exclusions, we decided to testn =50 in each condition, hence we
planned for n=150in total. Due to simultaneous starting timesin pro-
lific we anticipated ending up with slight more participants that start
the study (n = £155). As Study 2 turned out to be insufficiently powered
to pick up the interaction, we ran it again, with twice the sample size
(Study 3, planned n = +300).

Participants. Study 2. Intotal, 142 participants took partin Study 2. We
excluded 34 participants who failed either of the two attention checks.
Of the 108 remaining participants (39 female, 69 male; M age = 29.69
years, s.d. =10.34; n = 30judging deception, n =39 judging verifiability
and n=39judging detailedness), most were Dutch (73%; Belgian: 24%;
other:3%).

Study 3. Participants from Study 2 could not partake in Study 3. In total,
303 participants took part in Study 3. We excluded 73 participants
who failed either of the two attention checks. Of the 230 remaining
participants (107 female, 119 male, four missing; M age = 30.32 years,
s.d.=10.59; n =77 judging deception, n = 89 judging verifiability and
n=64judging detailedness), 72% were Dutch (Belgian: 26%; other: 2%).

Study 4

Study 4 sought to examine whether our findings generalize to other
languages and moes of statement production. Hereto, fluent-German
crowdsourced participants judged interview transcripts (Materials)
either on deception (control condition) or onrichness in detail. Ethics
approval, data and materials of Study 4 can be found at https://osf.io/
z26ar/. Hypotheses, analysis plan and predictions were preregistered
on 5July 2021, before the start of data collection and can be fiound at
https://osf.io/z26ar/. There were no deviations from the preregistra-
tion. This was asingle-blinded study (participants were not aware of the
differentjudgement methods), with data analysis not performed blind
to the conditions of the experiments. The sample size for Study 4 was
determined considering three design aspects. First, we wished to obtain
reliable estimates for eachjudgement method, with simulationresearch
suggesting thatit required 1,000+ judgementsineach cell of our study
design (that is, for each of two judgements methods a minimum of 84
participantsjudging 12 statements each). Second, to have 95% power to
pickup the effect of interest (the interaction between statement veracity
and judgement method, %, = 0.03 in Study 1), G-POWER showed that
aminimum of n=108 at a significance threshold of 0.05 was needed.
Third, we expected up to 24% exclusions. We decided to test n = +250.

Participants. Intotal, 251 participants took partin Study 4. We excluded
59 participants who failed both attention checks. The 192 remaining
participants (92 females; M age = 27.59 years, s.d. = 9.11; n =104 judg-
ing deception, n =88 judging detailedness) were Polish (26%), German
(13%) or were one of 27 other nationalities. Demographics including sex
(options: male, female) were obtained from Prolific.

Procedure. After providinginformed consent, participants were ran-
domly assigned to the deceptionjudgement or richness in detail judge-
ment condition through Qualtrics. In both conditions, participants
were asked to evaluate 13 transcripts (including one bogus transcript
used as an attention check, but excluded from main analyses), pre-
sented one by one, inarandom order. The instructions for the judge-
ments were the same as for Studies 1-3.

The first attention check concerned the bogus transcript, which
looked like just another transcript but with the instruction to ignore
the transcript and instead answer —47 on the scale. The second atten-
tion check was a surprise recall test after the last transcript, asking to
select a unique utterance (for example, ‘forgot the name of the girl |
was looking for’) in the last transcript among six options. Thereafter,
participantsindicated their motivation and experienced difficulty and
were asked to list, one by one, the cues they had relied on.
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Materials. We used 72 transcripts (half truthful, half deceptive). To
avoid item effects, we created six sets of 12 transcripts, and partici-
pants were randomly assigned to receive one of the six sets. Due to a
programming error one of the six sets missed one (truthful) statement.
The statements were selected from ref. *2. Participants in that study
were native-German speaking undergraduates who were interviewed
about the two tasks they claimed to have been doing in the past half
an hour. Statements were later transcribed verbatim. We selected the
transcripts from participants who had beeninstructed to consistently
lie or tell the truth (thatis, thelie-lie and truth-truth conditions), and
used only the ‘find Michelle at the bus stop’ task. This task entailed
leaving the laboratory, crossing the campus to the bus stop, trying to
find a girl named Michelle (of whom they received a photo), making
notes of arriving and leaving buses, then returning to the laboratory
within 35 minutes. From the structured interview, we selected only the
first response to the interviewer’s instruction to describe the task as
accurately and in as much detail as possible. Truth tellers described
thetask they had enacted (trying to find Michelle at the bus stop). Liars
alsoprovided astatement about their search to find Michelle, but had
not actually enacted that task. We edited the transcripts to correct
for spelling errors, but we retained all utterances and filler words (for
example, ‘Ehm’).

Trained coders counted the number of perceptual, temporal and
spatial details, and we summed these to provide an index of richness
in detail (13). Coding was based on the entire interview. This showed
thatthe 36 truthful transcripts (M =38.06;s.d. =15.36) contained more
detailsthanthe 36 deceptive transcripts (M= 25.72;s.d. =9.66),d = 0.96
(95% CI: 0.47-1.45). Below is the English translation of one example
statement (all original German transcripts can be found at https://osf.
io/z26ar/): ‘Okay, so after I finished the task with the café, Iwent to the
stop at the hospital. I didn’t know exactly where it was, so I first mean-
dered through here a bit, asked “uuh I'm doing a task, can you tell me
where the stopis?” Andlalready thought that it was this one and then
Iwent there. Yes, and then I was supposed to look for Michelle. There
were two or three people sitting there, three people sitting there, and
then I asked them in Dutch if their name was Michelle. Yes, there was
noMichellethere, thenlsat there for 5 minutes, looked to see if maybe
some bus was coming by where a Michelle got off, but no bus came by
atall. And then I came back here and, yes, I didn’t complete the task
because I didn’t find Michelle’.

Study 5

Participants judged statements on richness in detail, either being
explicitly told or not that their judgements served to tell lie from truth.
Participants in the explicit condition were told that some statements
were deceptive and that their goal was to detect the deceptive state-
ments. Participants in the non-explicit condition were not given any
information about deception or lie detection and merely asked to
evaluate the statements. Ethics approval and materials of Study 5
can be found at https://osf.io/z26ar/. Hypotheses, analysis plan and
predictions were preregistered before the start of data collection on
250ctober 2021 and canbe found at https://osf.io/z26ar/. There were
nodeviations from the preregistration. This was asingle-blinded study
(participants were not aware of the different conditions), with data
analysis not performed blind to the conditions of the experiments.
The sample size for Study 5 was set to assure 1,000+ judgements for
each of two judgements methods (thus a minimum of 63 participants
eachjudging16 statements) and anticipating up to 23% exclusions. We
decided to testn=+164.

Participants. In total, 166 fluent Dutch-speaking participants (who
had not performed in Studies 2-4) took partin Study 5 on Prolific. We
excluded 16 participants who failed both attention checks. The 150
remaining participants (83 females; M age =26.80 years, s.d. = 8.48;
n=76intheexplicit conditionand n =74 in the non-explicit condition)

were Dutch (55.33%), Belgian (31.33%) or another nationality (13.33%).
About half of them (52%) were students. Demographics including sex
(options: male, female) were obtained from Prolific.

Procedure. After providing informed consent, participants were ran-
domly assigned to the explicit versus non-explicit condition through
Qualtrics. In both conditions, participants were asked to evaluate 16
statements (and an additional bogus statement used as an attention
check, but excluded from main analyses), presented one by one, in a
random order. Instructions for the non-explicit condition were similar
to those used in Studies 1-4 (judge detailedness), but in the explicit
condition participants were informed (1) that some statements were
deceptive and (2) that their goal was to detect those lies.

The first attention check concerned the bogus statement, which
looked like just another transcript, but with the instruction to ignore
the transcript and instead answer —47 on the scale. The second atten-
tion check was a surprise multiple-choice question after judging the
last statement, asking to indicate the core of the last statement (for
example, ‘Search forabook’) fromsix options. Thereafter, participants
rated motivation and difficulty. Finally, there were two (open box)
manipulation checks, asking about the goal of the study and what cues
they hadrelied on.

Materials. The statements were selected from ref. ** and are the same
asthose usedin Studies 1-4. We used 64 statements (half truthful, half
deceptive). Toavoid item effects, we created four sets of 16 statements
and participants wererandomly assigned to receive one of the four sets.

Study 6

Undergraduate participantseither lied or told the truth in a videotaped
interview about their whereabouts at the university campus. Imme-
diately after the interview, the interviewers judged the statement on
detailedness (usinga O to10scale), with the statement deemed credible
for scores of sixand above. We examined the accuracy of these simple,
real-time judgements. Study 6 was exploratory and therefore not pre-
registered. Ethics approval and materials of Study 6 can be found at
https://osf.io/z26ar/. No statistical methods was used to predetermine
sample sizes: we aimed to interview n > 50 within the available time.
Interviewers, but not participants, were blind to the condition. Data
analysis was not performed blind to the conditions of the experiments.

Participants. In total, 47 undergraduate participants from the Uni-
versity of Amsterdam took part in return for course credits. Three
participants were excluded, two because they did not complete their
mission and one because of suspected intoxication. Of the remaining
44 participants, n =23 were in the truthful condition (M,,, =19.87,
s.d.=2.70; 43.5% native English speakers; 78% female, 22% male) and
n=21were in the deceptive condition (M,, =19.48, s.d. =1.12; 47.6%
native English speakers; 52% female, 43% male, 5% non-binary).

Procedure. We recruited participants who were comfortable to pro-
videavideo statement. Through a brief screening via email, we tried to
balance our sample with about half native English and half non-native
English speakers. The entire procedure was conducted in English. Upon
arrivalto the laboratory, participants were welcomed by afirst experi-
menter. There were four experimenters (undergraduate students)
who took therole as Experimenter 2 and each interviewed three to 14
participants. Participants provided written informed consent.
Participants were randomly assigned to the deceptive versus truth-
ful condition and received written instructions for the theft or study
location mission, respectively. Participants were asked to paraphrase
their mission to the first experimenter to assure it was well understood.
Inthe deceptive condition, participants first went to abuilding to find
akey, thento aanotherbuilding to open up amailbox withthat key and
steal an exam and finally to a third building to drop the stolen exam.
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In the truthful condition, participants searched for an appropriate
study location in several buildings of the campus, taking flyers with
them to proof they visited the designated areas. Participants were
asked toreturnin25-30 minutes.

Upon return to the laboratory, participants were informed that
they were suspected of the theft and were briefly informed about the
innocent mission (allowing those in the deceptive conditiontocreatea
realisticlie). They were informed that they would be interviewed about
their whereabouts in the last half an hour by a second experimenter
and that their statement would be checked for verifiability (see the
information protocolinref.”). Arewardin course credits was promised
for providing a credible statement and they were given 10 minutes to
prepareit.

The participants were then guided to another room, where the
second (condition-blind) experimenter conducted the videointerview.
After a brief explanation and some brief small talk (to build rapport),
theinterviewer asked the participant to describe their whereabouts of
the last half an hour in as much detail as possible. To try and get arich
statement, the interviewers encouraged them to talk for 10 minutes.
The experimenter had beeninstructed not tointerrupt theinterviewee
and to only encourage them to speak (by nodding, ‘OK’, etc.). When
such prompts did not lead the interviewee to say more, a follow-up
questionwas asked (thatis, ‘What proves to me that you are telling the
truth?’). Directly after the interview, the same experimenter scored
the interview on detailedness from O = not detailed at all, to 10 = very
detailed using the DePaulo et al.’ definition (‘Degree to which the mes-
sage includes details such as descriptions of people, places, actions,
objects, events and the timing of events; the degree to which the mes-
sage seemed complete, concrete, striking or rich in details’).

After the interview, participants were guided back to the first
experimenter, asked to take an English-language proficiency test, to
provide their demographics (including age, native tongue and gender
with options male, female, non-binary/third gender, prefer not to
say) and to answer a few brief questions about the interview experi-
ence (single-scale measures of cognitive demand, emotional arousal,
motivation, fatigue and perceived likelihood that statement would be
verified; all from -100, not at all, to +100). Participants were thanked
andreceived their credits (with adetailedness score of >6 by the second
experimenter leading to the bonus pay).

Study 7

Toshow that the heuristicapproach critically depends on cue diagnos-
ticity, participants judged truthful and deceptive videotaped inter-
views either on a high diagnostic cue (richness in detail) or on a low
diagnostic cue (eye-gaze aversion). Ethics approval and materials of
Study 7 canbe found at https://osf.io/z26ar/. Hypotheses, analysis plan
and predictions were preregistered before the start of data collection
on 15 April 2022 and can be found at https://osf.io/z26ar/. There were
no deviations from the preregistration. This was a single-blind study
(participants were not aware of the different cues being judgedin each
condition). Data analysis was not performed blind to the conditions of
the experiments. We planned for n = +200. This sample size was deter-
mined considering (1) having 1,000+ judgements in each condition
(that is, a minimum of 83 participants for each of the two conditions,
each judging 12 statements; hence a minimum n of 166), (2) a MORE
POWER 6.0 calculation showing that to have 90% power to detect the
within-between interaction of 7, = 0.13 (based on the interaction we
obtained in Studies 2 and 3; detail versus control) in the ANOVA with
significance testing requires a minimum total n of 72 (but note that
our confirmatory analyses are Bayesian) and (3) taking into account
anexpected +23% exclusionrate.

Participants. Intotal, 205 participants took partin Study 7. We excluded
34 participants who failed both attention checks. The 171 remaining
participants (123 female, 44 male, four other) had amean age of 22.07

years (s.d. =5.03). In total, 86 participants judged detailedness and
85 judged eye-gaze aversion. They spoke Dutch (31%), English (17.5%)
or another (51.5%) language as a mother tongue. Their countries of
originwere the Netherlands (30%), Germany (8%) or one of 40 others.
Participants were rewarded with course credits or 7.50 euros and the
three best-performing participants received a bonus of a 0.50 credit
or5euros.

Procedure. Participants were recruited via the recruitment portal
of the University of Amsterdam. The vast majority of this pool con-
sists of undergraduate students, with the remainder consisting of
community members. Participants first provided informed consent,
whichincludedthe explicit agreement not to download, store or share
the video statements. Participants were randomly assigned to judge
detailedness or eye-gaze behaviour through Qualtrics. In both condi-
tions, participants were asked to evaluate 12 videos, presented one by
one, inarandom order. Instructions for the detailedness judgements
were the same as for Studies 1-6. For eye-gaze aversion, we instructed
peopletojudge ‘Looking away’, explaining that this ‘means the person
inthe video does not maintain eye contact with the interviewer/camera
orlooks to the side during the interview”.

One attention check asked about the demeanour of the inter-
viewee (that is, ‘Please answer the following question on the content
ofthelast statement. Whichis true? The interviewee scratched his hair
several times, the interviewee coughed several times, the interviewee
had hiccups several times, the interviewee held his nose several times
[correct answer], the interviewee laughed several times’), and one
attention check asked about the content of the statement (that is,
‘Which of the following persons did in the interviewee mention? Boris
Johnson,Joe Biden, Angela Merkel [correct answer], Olaf Scholz, Pope
Francis’). Thereafter, participants rated motivation and difficulty
and were asked to name the cues they had relied on. Finally, we asked
age, native language, gender (options: male; female; other, not speci-
fied here), country of origin, country of residence, contact details to
provide the bonus pay and whether they opted for money or credits.
Finally, participants were debriefed and explained the interviewees
had beeninstructed to lie versus tell the truth.

Materials. We used 12 video statements obtained in Study 6. These
videos are available from the first author after signing anon-disclosure
agreement that stipulates the confidential nature of the videos and
that they can only be used for research purposes. From the pool of 44
videos, we only used those for which the participants had provided
consenttousetheir video statementsin new research, that were below
4 minutes inlength after cutting (see below) and where the interviewee
was not wearing a face mask. Finally, we selected the videos so that
the truthful and deceptive conditions were balanced in native tongue
(Englishversus other). All participants watched the same set of 12 vid-
eos (six truthful, six deceptive). From the interview, we cut the initial
rapport-building phase and the follow-up question at the end. So we
selected theresponseto theinterviewer’s instructionto describe what
the interviewee had done in the last half an hour in as much detail as
possible, trying to fill up the 10 minutes.

Using the detail count by the trained coders of Study 6, the selected
six truthful videos were found to contain more details (M= 6.17,
s.d.=1.17) than the selected six deceptive videos (M =4.17,s.d. = 1.17),
d=1.71(95% Cl: 0.30-3.03). Using a stopwatch, one team member
(0.K.A.) had measured the time that the interviewee looked away from
the interviewer/camera. The coding of a random subset (20%) of the
statements by second team member (A.L.) spoke to the reliability of
this eye-gaze aversion measurement (intraclass correlation coeffi-
cient (ICC) = 0.93). That time was converted to the percentage of the
entireinterview’s duration. Eye-gaze aversionin the six truthful videos
(M=59.83%, s.d. =13.70) did not differ from that of the six deceptive
videos (M= 61.50%,s.d.=9.94),d = 0.14 (95% Cl: -1.00-1.27). Thus, the
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coding confirmed that detailedness, but not eye-gaze aversion, is a
diagnostic cue to deception.

Study 8

In the series of studies presented thus far, although free to use any
possible cue, participantsin the control conditions were not explicitly
guided to use multiple cues. Study 8 addressed this concern. Partici-
pantsjudged asingle cue (detailedness) or multiple cues (detailedness,
and affect, unexpected complications and admitting lack of memory)
before makingbinary lie-truth judgements. Ethics approval, dataand
materials of Study 8 can be found at https://osf.io/z26ar/. Hypoth-
eses, analysis plan, and predictions were preregistered on 5July 2022,
before the start of data collection, and can be found at https://osf.io/
z26ar/. There were no deviations from the preregistration. This was
asingle-blinded study (participants were not aware of the different
judgement methods), with data analysis not performed blind to the
conditions of the experiments. We based our sample size on ref. . To
obtain at least 500 total judgements, avoiding both low numbers of
judgesand senders, we planned a minimum of 84 participantsin each
of the two conditions, each judging 12 statements. Accounting for
possible exclusions, we started withn =100, and we continued testing
until n > 84 inclusions (n > 42 per condition) was reached.

Participants. Intotal, 146 participants took partin Study 8. We excluded
44 participants for failing the attention check and three participants
for taking part in similar research. The 99 remaining participants (35
females, 63 males, one non-binary; M age = 28.21 years, s.d. = 9.04).
Dueto aprogramming mistake, there was aslightimbalance between
experimental conditions; n = 43 judging multiple cues,and n =56 judg-
ingasingle cue. Participants were Polish (26%), Portuguese (14%), Brit-
ish (10%) or one of 17 other nationalities. Age and gender were surveyed
in Qualtrics, nationality was obtained from Prolific.

Procedure. After providinginformed consent, participants were ran-
domly assigned to the single cue or the multiple cue condition through
Qualtrics. In both conditions, participants were asked to evaluate 14
statements, presented in sequential order. Thisincluded one example
statement in the beginning to illustrate the procedure and one state-
mentservingasanattention checkin the end. The two statements were
excluded from main analyses. There was one block with six deceptive
statements and one block with six truthful statements. Blocks were
presented in random order. In each block, the six statements were
randomly chosen from a pool of 22 truthful or a pool of 23 deceptive
statements.

Inthe single cue condition, participants judged the statement on
detailedness (0 =notatall, to10 = very), and were then advised to use
thisjudgement to make abinary lie-truthjudgement: ‘Truths are typi-
cally more detailed than lies. Based on your detailedness judgement,
please indicate if you think the statement you have just read is true or
false’.Inthe multiple cue condition, participants judged the statement
ondetailedness, affect, unexpected complications and admitting lack
of memory (allonascale from 0 = not at all, to 10 = very). Participants
in the multiple cue condition were then guided to use their judge-
ments to make a binary lie-truth decision: ‘Truths typically contain
more unexpected complications, more details, more admitting lack of
memory and more affect than lies. Based on your unexpected complica-
tions, detailedness, admitting lack of memory and affect judgement,
please indicate if you think the statement you have just read is true
or false’.

The attention check concerned the last statement, which looked
like just the other statements, but with the instruction to ignore the
statement and instead answer three on (each) scale. After the attention
check, participantsindicated their motivation, task difficulty, the cues
they had relied on and their age and gender (options: male, female,
non-binary/other, prefer not to say).

Materials. Statements were verbatim transcriptions of the video inter-
views obtained in Study 6. In brief, participants lied or told the truth
about their whereabouts on campus. We only selected transcripts from
participants who gave permission. We used 45 statements: 22 deceptive
and 23 truthful statements.

The statements were coded on cues from two established cred-
ibility assessment tools, Criteria-based Content Analysis and Reality
Monitoring®. Two undergraduates (N.R.and N.).) who were acquainted
withtheliterature and had beentrained by anexperienced coder scored
each statementindependently. We used the average of the tworaters as
the final cue scoring. For the multiple cue condition, we selected cues
that (1) were clearly present in the statements (excluding cues such as
‘raising doubts about one’sown testimony’ and ‘self-deprecation’) and
(2) werenot clearly associated to detailedness (excluding cues such as
‘temporal info’ and ‘contextual embedding’). The three selected cues
were affect (M =1.32, 5.d. = 1.65 versus Myecepve = 0.48,5.d.= 0.66,
lie-truthdifference: d = 0.68), admitting lack of memory (M, ¢ = 0.43,
s.d. =0.79 versus Myeceprive = 0.43, s.d. = 0.95, lie-truth difference:
d=0.00), and unexpected complications (M = 0.52, s.d. = 0.86
versus Myecepive = 0.36,5.d. =1.09, lie-truth difference: d = 0.16). Results
in full canbe found at https://osf.io/z26ar/.

Study9

Although Study 8 supported our key predictions, it did not deliver
decisive evidence. We therefore repeated the study with more power
and with fixing some methodological shortcomings (Procedure). Par-
ticipants judged asingle cue (detailedness) or multiple cues (detailed-
ness, affect, unexpected complications and spontaneous corrections)
before makingbinary lie-truth judgements. Ethics approval, dataand
materials of Study 9 can be found at https://osf.io/z26ar/. Hypotheses,
analysis plan and predictions were preregistered on14 December 2022,
before the start of data collection, and can be found at https://osf.io/
z26ar/. There were no deviations from the preregistration. This was
asingle-blinded study (participants were not aware of the different
judgement methods), with data analysis not performed blind to the
conditions of the experiments. In consultation with the editors, we used
aBayesian sequential stopping rule to determine our sample size: we
planned to start with n =400 (£5 due to simultaneous starting times
on Prolific) and planned to add batches of n =200 until we obtained
decisive evidence (BF,, > 6 or BF,, < 1/6) or the maximal sample size of
n=1,000.Wereached decisive evidence in support of our hypotheses
after the first batch.

Participants. In total, 405 participants took part in Study 9. We
excluded 23 participants for failing both attention checks. The 382
remaining participants (181 females, 193 males, one prefer not to say,
seven missing; M age = 29.04 years, s.d. = 8.81). There were n = 187 par-
ticipants in the multiple cue condition and n =195 participants in the
single cue condition. Participants were South-African (28.8%), Polish
(15.7%), Portuguese (14.7%) or one of 31 other nationalities. Age, gender
and nationality were obtained from Prolific.

Procedure. We made the following notable changes to the Study 8
procedure. First, Qualtrics settings now assured that the conditions
were equally balanced. Second, statements were now presented in
randomorder. Participants randomly received one of 20 sets of 12 state-
ments (six lies, six truths). Within each set, statements wererandomly
presented. Third, we changed the attention check so that there were
now two multiple-choice questions about the content of a statement
presented halfway the survey. Fourth, participantsin the multiple cue
conditionnow judged ‘spontaneous corrections’ (d = 0.63) rather than
‘admitting lack of memory’ (d = 0.00) because of its higher validity.
Fifth, we provided participants in the single cue condition with the
decision rule that we also used in Study 6. Hence, participants were
advisedto classify astatement when they had judged it with six or more
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ondetailedness and classify it as deceptive whenthey had judged it with
afive or less on detailedness. Sixth, to shorten the study length and
assure participants attention during the survey, we cut the statements’
length by 70%. We presented the first 30% using word count, hence
retaining differencesinlength of the statement, as text (Meng, = 207.58
words, s.d. =95.06).

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

Data availability
All data are publicly available at https://osf.io/z26ar/.
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Population characteristics

Recruitment

Ethics oversight

Note that full information on th

therefore not a variable of interest. We therefore did not conduct sex or gender based analyses. To describe our samples,
participants self-reported their gender (Study1-6-7-8) or sex (Studies 2-3-4-5-9). Participants consented to publicly share
their data.

Study1: Included in final analyses were 39 participants (31 female, 8 male; M age = 19.38 years, SD = 1.68); Study2: Included
in final analyses were 108 participants (39 female, 69 male; M age = 29.69 years, SD = 10.34); Study3: Included in final
analyses were 230 participants (107 female, 119 male, 4 missing; M age = 30.32 years, SD = 10.59); Study4: Included in final
analyses were 192 participants (92 females; M age = 27.59 years, SD = 9.11). Study5: included in the final analyses were 150
participants (83 females; M age = 26.80 years, SD = 8.48); Study6: Included in final analyses were 44 participants (n = 23
where in the truthful condition: Mage = 19.87, SD = 2.70; 43.5% native English speakers; 78% female, 22% male, and n = 21
where in the deceptive condition (Mage = 19.48, SD = 1.12; 47.6% native English speakers; 52% female, 43% male, 5% non-
binary). Study7: included in the final analyses were 171 participants (123 female, 44 male, 4 other) had a mean age of 22.07
years (SD = 5.03); Study8: included in the final analyses were 99 participants (35 females, 63 males, 1 non-binary; M age =
28.21 years, SD = 9.04). Study9: included in the final analyses were 382 participants (181 females, 193 males, 1 prefer not to
say, 7 missing; M age = 29.04 years, SD = 8.81).

Participants in Study 1, 6 and 7 were recruited through an online research portal of the University of Amsterdam (mostly but
not restricted to psychology undergraduates). Participants selected themselves for study participation.

Participants in Study 2, 3, 4, 5, 8 and 9 were crowdsourced through Prolific, a platform that has access to studies that require
high participant engagement. Prolific has participants from most OECD countries (see https://www.oecd.org/about/
members-and-partners/). There is evidence to suggest that Prolific participants score higher on comprehension, attention,
and honesty, than other crowdsourcing platforms. Participants selected themselves for study participation on a first come
first serve basis.

Our research complies with the guidelines formulated by the Ethics Review Board of the Faculty of Social and Behavioral
Sciences, University of Amsterdam (Amsterdam, The Netherlands). Informed consent was obtained by all participants.

e approval of the study protocol must also be provided in the manuscript.
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Verifiability, between-subjects). All participants

judged truthful and deceptive statements (Veracity: Truthful vs Deceptive, within-subjects).

Study2-3. Experimental Design. Participants were randomly assigned to one of three Judgment Methods (Judge Deception vs Judge
Verifiability vs JUdge detailedness, between-subjects). All participants
judged truthful and deceptive statements (Veracity: Truthful vs Deceptive, within-subjects).

Study4. Experimental Design. Participants were randomly assigned to one of two Judgment Methods (Judge Deception vs Judge
Detailedness, between-subjects). All participants
judged truthful and deceptive statements (Veracity: Truthful vs Deceptive, within-subjects).

Study5. Experimental Design. Participants were randomly assigned to one of two goal awareness condition (Lie detection goal explicit
vs lie detection goal explicit, between-subjects). All participants
judged truthful and deceptive statements (Veracity: Truthful vs Deceptive, within-subjects), on detailedness.

Study6. Experimental Design. Participants were randomly assigned to one of two guilt conditions (Veracity: Truthful vs Deceptive,
between-subjects) before being interviewed

Study7. Experimental Design. Participants were randomly assigned to one of two Judgment Methods (Judge Richness in detail vs
Judge Eye Gaze Aversion). All participants
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Research sample

Sampling strategy

judged truthful and deceptive statements (Veracity: Truthful vs Deceptive, within-subjects).

Study8-9. Experimental Design. Participants were randomly assigned to one of two Judgment Methods (Judge Only Richness in detail
vs Judge 4 cues including Richness in detail). All participants
judged truthful and deceptive statements (Veracity: Truthful vs Deceptive, within-subjects).

Studyl Undergraduate participants (University of Amsterdam, The Netherlands). N=39 inclusions (31 female, 8 male; M age = 19.38
years, SD =1.68). Non-representative sample. Rationale: The Studyl statements that participants were asked to judge were in Dutch
and about the UvA campus, we therefore selected native Dutch participants likely familiar with the UvA campus.

Study2-3 sought to replicate Study1 findings. We moved from locally recruited undergraduates to online crowdsourcing using
Prolific.co participants with Dutch as first language. Rationale: This allowed to more efficiently collect data (studies of this size can be
run within the day on Prolific) and get first signs of generalizability (e.g., UvA>Prolific; native Dutch>first language Dutch). Being fluent
in Dutch was a requirement as to-be-judged statements were in Dutch. Study2 had N=108 inclusions (39 female, 69 male; M age =
29.69 years, SD = 10.34; n= 30 judging deception, n = 39 judging verifiability, and n = 39 judging detailedness) mostly had the Dutch
nationality (73%; Belgian: 24%; Other: 3%). Study3 had N= 230 inclusions (107 female, 119 male, 4 missing; M age = 30.32 years, SD =
10.59; n = 77 judging deception, n = 89 judging verifiability, and n = 64 judging detailedness) 72% had the Dutch nationality (Belgian:
26%; Other: 2%).

Study4 Fluent-German crowdsourced participants. N= 192 inclusions (92 females; M age = 27.59 years, SD = 9.11; n = 104 judging
deception, n =88 judging detailedness) were Polish (26%), German (13%) or had one of 27 other nationalities. Rationale: The to-be-
judged Study4 statements were in German so we selected Fluent German participants.

Study5. Fluent Dutch-speaking participants from Prolific. N= 150 inclusions (83 females; M age = 26.80 years, SD = 8.48; n = 76 in the
explicit condition and n = 74 in the non-explicit condition) were Dutch (55.33%), Belgian (31.33%) or had another nationality
(13.33%). About half of them (52%) were students. Rationale: Being fluent in Dutch was a requirement as to-be-judged statements
were in Dutch.

Study6. Undergraduate participants from the University of Amsterdam. N=44 inclusions with n = 23 in the truthful condition (Mage
=19.87, SD = 2.70; 43.5% native English speakers; 78% female, 22% male), and n = 21 in the deceptive condition (Mage = 19.48, SD =
1.12; 47.6% native English speakers; 52% female, 43% male, 5%non-binary). Rationale: Convenience sample UvA (mock crime study).
Study6 interviews were conducted in English so that they could be more widely used in follow-up research (including Study7).

Study7. Convenience sample of University of Amsterdam participants. N=171 inclusions (123 female, 44 male, 4 other) had a mean
age of 22.07 years (SD = 5.03). Eighty-six participants judged detailedness, and 85 judged eye gaze aversion. They had Dutch (31%),
English (17.5%) or another (51.5%) language as mother tongue. Their country of origin was The Netherlands (30%), Germany (8%) or
one of 40 other nationalities. Rationale: Convenience sample UvA

Study8. Participants from Prolific. 99 inclusions (35 females, 63 males, 1 non-binary; M age = 28.21 years, SD = 9.04). Due to a
programming mistake, there was a slight imbalance between experimental conditions; n = 43 judging multiple cues, and n = 56
judging a single cue. Participants were Polish (26%), Portuguese (14%), British (10%) or had one of 17 other nationalities. Rationale:
Convenience sample Prolific allows for efficient data collection. As statements were now in English, no language restrictions were
deemed necessary and the entire participant pool could subscribe.

Study?9. Participants from Prolific. N=382 inclusions (181 females, 193 males, 1 prefer not to say, 7 missing; M age = 29.04 years, SD =
8.81). There were n = 187 participants in the multiple cue condition, and n = 195 participants in the single cue condition. Participants
were South-African (28.8%), Polish (15.7%), Portuguese (14.7%) or had one of 31 other nationalities. Rationale: Convenience sample
Prolific allows for efficient data collection. As statements were now in English, no language restrictions were deemed necessary and
the entire participant pool could subscribe.

Study1 was a non-preregistered pilot study. We used a convenience sample of the UVA.

Study2 was preregistered and used a convenience sample of Prolific participants. We aimed for N=150 Prolific participants (N=50 for
each of the 3 conditions). We based our sample size justification on the planned follow up t tests to have 90% power for a one-tailed
paired sample t test (alpha =.05) to be able to pick up the lie-truth effect of the size seen in Study1 (d=.76). This required N=51.
Anticipating that the effect could be smaller than that observed in Study1 and anticipating exclusions we decided to test N=150. Due
to simultaneous starting times in prolific we may end up with slight more participants that start the study (+-155, based on our
experience with Prolific).

Study3 was preregistered, and is identical in design as Study?2 (the sole difference is that it has a new, larger sample), also using a
convenience sample of Prolific participants. Study2 showed the expected, significant, and large lie-truth difference when people
relied on the Use-the-best Heuristic. Yet, it was not significantly higher than the lie-truth difference in the control condition — which
happened to be larger than we anticipated (d = 0.39). We reasoned this was sampling error due to modest sample size. To be able to
obtain the predicted interaction, we therefore decided (1) to run Study2 again, now with double the sample size (Aimed for N=300,
Prolific participants due to simultaneous starting times we obtained N=303), and (2) merge the data from Study2 and Study3.

Study4 was preregistered, and used a convenience sample of Prolific participants. We opened n=250 spots on Prolific (due to
simultaneous starting times, we ended up with N=251). This sample size was determined considering three design aspects: First, we
wish to obtain reliable estimates for each judgement method. Recent simulation studies simulations that came available at the time
of research (April 2021 see https://www.youtube.com/watch?v=1KUX8CuXAgM) show that at least 1000 judgements (arising from
number of statements x number of judges) are needed for stable estimates. To collect 1000+ judgements in each design cell of each
study, we need a minimum of 84 participants (each judging 12 statements) for each of two judgements methods. Second, we wish to
have high power (95%) to pick up the effect of interest, which is the interaction between Statement Veracity and Judgement
Method. In our initial work the observed effect size was ?2p=.03 (Study1) and ?2p=.20 (Study2). To provide for a conservative
estimate of the effect (given we examine generalization to a novel context), we rely on the smallest obtained effect size. G-POWER
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shows that a minimum of n=108 is needed to pick up that effect with 95% power and a significance threshold of .05. Third, in our
previous studies exclusion criteria led to +-24% exclusions (though we now set exclusion more liberal; i.e. only excluding participants
who fail BOTH attention checks).

Study5 was preregistered, and used a convenience sample of Prolific participants. We opened N=164 spots on Prolific and obtained
N=166 due to simultaneous starting times. This sample size was determined considering two design aspects: 1./ We wish to obtain
reliable estimates within each condition. Recent simulation studies simulations show that at least 1000 judgements (arising from
number of statements x number of judges) are needed for stable estimates. To collect 1000+ judgements in each condition, we need
a minimum of 63 participants (each judging 16 statements), totaling a minimum N of 126. 2./ Using the exclusion criteria described
above, we previously excluded +-23% of participants in similar research.

Study6 was exploratory. We aimed to test as many participants at UvA as possible within the time frame of the bachelor thesis
project (test period: Dec 2021). Given the large lie-truth differences with the Use-the-best heuristic obtained in studies 1 to 5 (d
>=.75), N>=17 would have 90% power to pick up such a large lie-truth difference. We included N=44.

Study7 was preregistered, and used a convience sample from the UvA. We open spots for N=200 on the UVA participant recruitment
tool lab.uva.nl and would collect data for maximally a month. We obtained N=205. This sample size was determined considering (1)
The desire to have reliable estimates within each condition, with simulations (Levine et al 2021) showing that 1000+ judgements
(arising from number of statements x number of judges) are preferable to obtain for stable estimates. To collect 1000+ judgements
in each condition, we need a minimum of 83 participants per condition (each judging 12 statements), totaling a minimum N of 166,
(2) a MORE POWER 6.0 calculation showing that to have 90% power to detect the within-between interaction of partial eta squared =
0.13 (based on the interaction we obtained in Study2-3; detail vs control) in the ANOVA with significance testing requires a minimum
total N of 72 (but note that our confirmatory analyses are Bayesian), and (3) taking into account an expected +-23% exclusion rate.

Study8 was preregistered, and used a convenience sample of Prolific participants. We based our sample size on Levine et al. (2022).
To obtain at least 500 total judgements, avoiding both low numbers of judges and senders, we planned a minimum of 84 participants
in each of the two conditions each judging 12 statements. Accounting for possible exclusions, we started with n = 100, and we
continued testing until n > 84 inclusions (n > 42 per condition) was reached.

Study9 was preregistered, and used a convenience sample of Prolific participants. In consultation with the editors, we used a
Bayesian sequential stopping rule to determine our sample size: We started with n=400 (+5 due to simultaneous starting times on
Prolific) and planned to add batches of n=200 until we obtained decisive evidence (BF10>6 or BF10 < 1/6) or the maximal sample size
of n=1,000. We reached decisive evidence in support for our hypotheses after the first batch.

Data were collected online using Qualtrics software. We did not track whether others were present while participants performed the
study (it is possible). Participants were assigned to conditions by Qualtrics software without interaction with the experimenter
(Studies 1-2-3-4-5-7-8-9). In Study6 participants were interviewed by a condition-blind experimenter. Researchers were not blind to
study hypotheses.

Study1: December, 2020; Study2: March, 2021; Study3: March, 2021; Study4: July, 2021; Study5: October, 2021; Study6: December,
2021; Study7: April-May, 2022; Study8- July 2022; Study9: December 2022

Study1: From the 51 participants we excluded 7 participants who failed an attention check and 5 participants were not Dutch native
speakers. Exclusion criteria were discussed and planned with the research team prior to data analysis, but not preregistered. Findings
do not hinge on the exclusion criteria as results are similar when not excluding anyone.

Study2. From the 142 participants we excluded 34 participants who failed either of the two attention checks. Exclusion criteria were
preregistered. Findings do not hinge on the exclusion criteria as results are similar when not excluding anyone.

Study3. From the 303 participants we excluded 73 participants who failed either of the two attention checks. Exclusion criteria were
preregistered. Findings do not hinge on the exclusion criteria as results are similar when not excluding anyone.

Study4. From the 251 participants we excluded 59 participants who failed both attention checks (note that our exclusion criterion is
more liberal than that used in Studies 1-2-3 as we noted that our findings in Studies1-2-3 did not depend on the more conservative
exclusion criteria, hence it may be too strict and unnecessarily excluding participants). Exclusion criteria were preregistered. Findings
do not hinge on the exclusion criteria as results are similar when not excluding anyone.

Study5S. From the 166 participants we excluded 16 participants who failed both attention checks. Exclusion criteria were
preregistered. Findings do not hinge on the exclusion criteria as results are similar when not excluding anyone.

Study6. From the 47 participants, we excluded 3 participants (2 because they did not complete their mission, and 1 because of
suspected intoxication). Exclusion criteria were discussed and planned with the research team prior to data analysis, but not
preregistered. Findings do not hinge on the exclusion criteria as results are similar when not excluding anyone.

Study7. From the 205 participants we excluded 34 participants who failed both attention checks. Exclusion criteria were
preregistered. Findings do not hinge on the exclusion criteria as results are similar when not excluding anyone.

Study8. From the 146 participants, we excluded 44 participants for failing the attention check, and 3 participants for taking part in
similar research. Exclusion criteria were preregistered. Findings do not hinge on the exclusion criteria as results are similar when not

excluding anyone.

Study9. From the 405 participants, we excluded 23 participants for failing both attention checks. Exclusion criteria were
preregistered. Findings do not hinge on the exclusion criteria as results are similar when not excluding anyone.

Participants self-selected to participate. Non-participation is not tracked by lab.uva.nl nor Prolific.
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Randomization Participants were randomly allocated to experimental conditions

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
Involved in the study n/a | Involved in the study
D Antibodies IXI D ChlP-seq
D Eukaryotic cell lines IXI D Flow cytometry
D Palaeontology and archaeology IXI D MRI-based neuroimaging
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D Animals and other organisms
D Clinical data

D Dual use research of concern
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