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Abstract

Research suggests that people differ more in their ability to lie than in their ability to detect lies. However, because
studies have not treated senders and messages as separate entities, it is unclear whether some senders are generally
more transparent than others or whether individual messages differ in their transparency of veracity regardless of
senders. Variance attributable to judges, senders, and messages was estimated simultaneously using multiple messages
from each sender (totaling more than 45,000 judgments). The claim that the accuracy of a veracity judgment depends
on the sender was not supported. Messages differed in their detectability (21% explained variance), but senders did
not. Message veracity accounted for most message variation (16.8% of the total variance), but other idiosyncratic
message characteristics also contributed significantly. Consistent with the notion that a (mis)match between sender
demeanor and veracity determines accuracy, lie and truth detectability differed individually within senders. Judges
primarily determined variance in lie-versus-truth classifications (12%) and in confidence (46%) but played no role
regarding judgment accuracy (< 0.01%). This work has substantial implications for the design and direction of future
research and underscores the importance of separating senders and messages when developing theories and testing
derived hypotheses.
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Humankind has long tried to find ways to detect lies The Problem of the Sender—-Message
(see, e.g., Lykken, 1974; Trovillo, 1939). However, in Entanglement
ad hoc veracity judgments, the overall accuracy rate for
discriminating between truth and deception is 54% (for ~ Several attempts have been made to discern the vari-
a meta-analysis, see Bond & DePaulo, 2006), just above  ability in lie detection that is due to judges, who are
the level that could be expected by chance. Although ~ making the veracity judgments, and the variability that
many studies have investigated human lie-detection 18 due to senders, who are delivering the truths and lies
ability and influencing factors thereof (see, e.g., Aamodt ~ being judged (e.g., Bond & DePaulo, 2008; Levine,
& Custer, 2006; Bond & DePaulo, 2006), some research ~ 2016; Levine et al., 2011, 2022). However, we argue that
also suggests that the senders might have a strong the separation into these two sources of variation is
impact on veracity judgments and the accuracy of such insufficient because it conflates the sender with the
judgments (e.g., Bond & DePaulo, 2008). Put differently,
some individuals may be better liars than others, which c . .
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message that the sender is conveying (i.e., the lie or
truth). Previous work on the sources of variability rarely
explicitly made this distinction between sender and
message and often used only one message per sender
(sender—message entanglement); therefore, there was
no differentiation between a global person effect of
senders across their messages and the individual situ-
ated messages these senders delivered. Because senders
either delivered a truthful or a deceptive message, such
studies also confounded message veracity with the
sender (and the message). Hence, these studies neither
accounted for within-sender message-to-message vari-
ability resulting from the idiosyncratic features of mes-
sages nor determined how message veracity affected
variability.

Because the sender-message entanglement is evident
both in theorizing and in the methodological approaches
of previous work, we first discuss on a theoretical level
why for some of the lie-detection variables not only a
global sender effect but also an effect of the individual
message seems plausible. On a methodological level,
we address the problem of the sender-message entan-
glement by using multiple truthful and deceptive mes-
sages from each sender and account for the variation
that is due to these messages. In a large data set of
more than 45,000 veracity judgments, we simultane-
ously estimate the extent to which judges, senders, and
messages explain the variation in three lie-detection
variables: the variation in the type of judgment (i.e., in
whether a message is classified as a lie vs. as truth),
the variation in the accuracy of judgments (i.e., in
whether a judgment is correct), and, for the first time,
the variation in confidence with which a veracity judg-
ment is made.

The entanglement of the concepts of senders and
messages not only led to ambiguities in theoretical
reasoning but potentially also to faulty conclusions
because effects of the situated message and its veracity
were neglected. To illustrate, a person tells two lies:
One is “I walked on Mars yesterday,” and the other is
“I like soccer.” For the message “I walked on Mars yes-
terday,” most likely everyone would be able to tell that
this is a lie. However, from a high detection rate for
this lie, one could not conclude that the person is gen-
erally an unsuccessful liar (compared with other send-
ers); anyone who makes this statement would be
identified as a liar reliably. Thus, a high detection rate
for this message says less about the sender’s ability to
lie or the lie-detection ability of the person making the
judgment than it does about the message itself. For the
message “I love soccer,” the detection rate would be
lower than for the previous statement. This lower detec-
tion rate likely occurs regardless of who delivers the
statement and regardless of who makes the judgment.

Highlighting the importance of disentangling the
message from the sender, if the same individual told
these two lies, the detection rates for the lies would
differ. Therefore, using only one of these lies in a study
could lead to faulty conclusions about this individual’s
ability to lie.!

Most of the few studies on sources of variation in lie
detection (e.g., Bond & DePaulo, 2008; Levine, 2016;
Levine et al., 2011; Masip et al., 2020) examined stan-
dard deviations for two variables on the judge dimen-
sion (ability and credulity) and two variables on the
sender dimension (detectability and credibility). There
are study designs in lie detection in which judges make
judgments about multiple messages, which allows their
ability and credulity to be determined across multiple
messages, whereas senders deliver only one message
(see Bond & DePaulo, 20006), and their detectability and
credibility are determined only by that one truthful or
deceptive message. Therefore, in studies that examine
variation in lie detection with such a design, variables
calculated for the sender dimensions did not reflect
pure person effects. Moreover, the variation of senders’
detectability might have been overestimated in such
studies when veracity was confounded with the sender
(and the message). Because of the typical truth bias
(for a meta-analysis, see Bond & DePaulo, 2006), truth-
ful messages oftentimes have higher detectability rates
than deceptive messages. When only one message per
sender is used, senders randomly assigned to the truth
condition will likely receive higher detectability scores
than senders assigned to the lie condition (for an excep-
tion resulting from a demeanor induction that was inde-
pendent of veracity, see Levine et al., 2011). This
veracity effect (Levine et al., 1999) could have led to
systematic detectability differences and therefore
increased sender variation without being an individual
sender difference. Because judges’ ability scores were
calculated across truthful and deceptive messages, these
scores were less affected by this effect.

In an influential meta-analysis on sources of vari-
ability in lie detection, Bond and DePaulo (2008) wrote:

While gauging differences among individuals as
judges of deceit, we also assess differences among
them as liars. . . . A sender is perfectly detectable
if that sender is always judged to be lying when
s/he is telling a lie and always judged to be telling
the truth when s/he is telling the truth. (p. 478)

Even though Bond and DePaulo stated that sender
detectability is to be determined across several lies
and truths from a sender, previous work on sources of
variability in lie detection sometimes equated the
sender with the message and used only one message
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per sender (e.g., Levine et al., 2011). Because the meta-
analysis revealed larger variability on the stimulus
side than the judge side, Bond and DePaulo (2008)
concluded that “the accuracy of a deception judgment
depends more on the liar than the judge” (p. 480).
However, the sender-message entanglement made it
impossible to tell whether the accuracy of a deception
judgment actually depends on the liar (i.e., a global
person effect of the senders) or on the lies themselves
(i.e., an effect of the individual messages).

A study of Levine (2016) and a replication of it
(Masip et al., 2020) partly addressed the problem of the
sender—-message entanglement by conducting a round-
robin experiment in which participants acted as both
judges and senders. As judges, participants judged mul-
tiple messages, and their ability and credulity were
calculated across all messages they judged. As senders,
participants delivered multiple messages, and their
detectability and credibility were calculated across all
messages they delivered. Even though sender scores
were thereby less influenced by individual messages
than had been the case in previous studies, variability
resulting from messages was still not determined.
Accordingly, to the best of our knowledge, there are
no studies to date that properly separate the person
effects of judges and senders and the effects of mes-
sages when examining veracity judgments, neither on
a methodological nor theoretical level.? In the follow-
ing, we describe which sources of variation seem plau-
sible for the three variables judgment type (lie vs. truth
classifications), accuracy, and confidence when judge,
sender, and message are treated as separate entities.

Research Question 1: What Determines
Whether a Message Is Classified as Lie
or Truth?

Some previous work found a person effect of judges to
be the main source of variation in lie-versus-truth clas-
sifications (Levine et al., 2022; Masip et al., 2020). A
person effect of judges would suggest that some indi-
viduals generally have a higher tendency to rate mes-
sages as truthful compared with others. Because
base-rate assumptions can affect truth-judgment rates
(see Street & Richardson, 2015), interindividual-judge
differences might reflect their individual estimates of
the probability of truth versus deception occurring.
Base-rate assumptions might be influenced by the
“deception consensus effect” (e.g., Markowitz, 2022;
Markowitz & Hancock, 2018; see also Sagarin et al.,
1998); that is, individuals who lie often also expect
others to lie frequently. Moreover, base-rate assump-
tions also show in the “investigator bias” (Meissner &
Kassin, 2002); individuals experienced in lie detection

(e.g., police officers) are confronted with lies more
often than naive individuals. A higher generalized sus-
picion of these experienced individuals (see, e.g., Masip
et al., 2005) is assumed to result in a higher tendency
to classify messages as lies (e.g., Bond & DePaulo, 2000;
Garrido et al., 2004).

Other previous work identified the sender as the
main source of variation in lie-versus-truth classifica-
tions (e.g., Bond & DePaulo, 2008; Levine, 2016; Levine
et al., 2011). However, for studies that involved a
sender-message entanglement (e.g., Bond & DePaulo,
2008; Levine et al., 2011), it is unclear whether senders
were actually the main source of variation or whether
the variation was, at least partly, due to idiosyncratic
messages. Theoretically, a sender effect would fit the
conceptualization of sender demeanor introduced by
Levine et al. (2011). They argued that a sender’s cred-
ibility generalizes across both situations and judges and
is largely independent of veracity. Consistent with this
idea, a series of studies by Frank and Ekman (2004)
found that the amount of truth judgments that senders
received was stable across two situations. From an evo-
lutionary perspective, senders should be interested in
their truths being recognized as truthful and their lies
remaining undetected (e.g., Buller & Burgoon, 1996;
Solbu & Frank, 2019); hence, senders strive to be
regarded as credible in all of their messages. If some
senders are more successful at this endeavor than oth-
ers, senders would be a source of variation for the
classification of messages as lies versus truths. Support-
ing this argument, sender characteristics such as social
and emotional skills, personality traits (e.g., DePaulo
& Rosenthal, 1979; Riggio et al., 1987), and attractive-
ness (see, e.g., Patzer, 1983; Zebrowitz et al., 1996) have
been identified as predictors of deception success or
generally higher perceived credibility (for a review, see
also Semrad et al., 2019). In addition, individuals who
lie more frequently than others could be perceived as
more credible across their truthful and deceptive mes-
sages as a result of receiving more feedback and adjust-
ing their strategies accordingly (see, e.g., Serota et al.,
2022).

As also noted by Levine et al. (2011), sender
demeanor is likely not “completely trait-like” (p. 380)
and subjected to situational influences—for instance,
even individuals who appear consistently credible can-
not lie convincingly about particular topics (e.g., when
claiming to have walked on Mars as in the above exam-
ple). Hence, the situated message may also be a source
of variation, which would imply that senders appear
more credible in some situations than in others. When
situations are standardized, as oftentimes is the case in
lie-detection studies (e.g., given topic, standardized
preparation and interview questions, time limits), the
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situation should play a minor role compared with the
person effects of judges and senders. Hence, when
disentangling judge, sender, and message as sources of
variation in lie-versus-truth classifications, we assumed
the person effects of judges and senders to be the main
sources of variation rather than the message (individual-
differences hypothesis).

Research Question 2: What Determines
Whether a Judgment Is Correct
or Incorrect?

Previous studies have consistently found that judges are
a less important source of variation in the accuracy of
judgments than senders (e.g., Bond & DePaulo, 2008;
Levine et al., 2010, 2011, 2022). Likewise, judge charac-
teristics that predict accuracy are rare (for meta-analyses,
see Aamodt & Custer, 2006; Bond & DePaulo, 20006,
2008), which underlines that judges play a minor role
regarding judgment accuracy.

Again, because of the sender-message entanglement,
it is unclear whether the variation previously attributed
to senders is due to a global person effect of the sender,
idiosyncratic message features leading to detectability
differences, or, at least in part, variation stemming from
the veracity effect. Theoretically, an effect of the indi-
vidual messages resulting from idiosyncratic features
seems plausible; factors not inherent in the sender (e.g.,
situational factors) or characteristics of the sender that
are not stable across messages might make one message
of a sender easier to detect than other messages of the
sender. For instance, senders’ motivation, cognitive
load, or fatigue when delivering a specific message,
senders’ expertise with the topic of the message, prepa-
ration, base-rate effects (as in the Mars and soccer
examples above), or specific question strategies could
influence the individual message’s detectability (see,
e.g., Bond & DePaulo, 2006; Hartwig & Bond, 2011;
Levine et al., 2010; Vrij et al., 2008, 2017). In addition
to such unique message effects, a message’s veracity
might systematically be a predictor of accuracy, as indi-
cated by research on truth bias (e.g., Bond & DePaulo,
2006) and related work on the veracity effect (e.g.,
Levine et al.,; 1999). Because judges overall tend to rate
messages more often as truths than as lies, truths should
be judged correctly more often.

Suggesting a global person effect of senders, Levine
(2010) argued that there are “a few transparent liars”
(p. 43) who are easier to detect than other senders (see
also Levine, 2016). For instance, senders who lie very
little (see Serota et al., 2022) may be easier to detect
than more frequent liars, either because they do not
have practice and feedback to adjust their strategies or

because they refrain from lying as a result of getting
caught often. A person effect of senders would imply
that the demeanor (or credibility) of some senders
should be linked to veracity. In other words, these
senders appear either less credible when they lie or
more credible when they tell the truth, or both; this
would make them easier to be detected across their
messages. Because such transparent senders are
assumed to be rare (see Levine, 2010, 2016), the
demeanor of the majority of senders should not be
linked to veracity. When demeanor is independent of
veracity and consistent across a sender’s messages, the
(mis)match of demeanor and actual veracity should
determine accuracy (see also Levine, 2016; Levine et al.,
2011). Thus, the detectability of individual senders
should differ between their lies and truths. Put differ-
ently, an honest-appearing sender should be easy to
detect when telling the truth but difficult to detect when
lying (higher truth than lie accuracy) and vice versa for
dishonest-appearing senders.

In summary, when disentangling judge, sender, and
message as sources of variation in judgment accuracy,
little variation, if any, should be attributable to judges.
Because we assumed a general truth bias in the sample,
we predicted higher truth than lie accuracy (veracity-
effect hypothesis). If a sender’s demeanor is relatively
stable across situations and if Levine et al.’s (2011) argu-
ment applies that a (mis)match of demeanor and verac-
ity determines accuracy, there should be a person effect
of the sender that depends on veracity. Further, if there
are “a few transparent liars” (see Levine, 2010, 2016)
whose demeanor is (partly) linked to veracity, we should
find a global person effect of senders across their mes-
sages. If characteristics or behaviors of senders that are
not stable or situational factors affect the detectability
of only single messages, there should be a message
effect rather than a global sender effect (idiosyncratic-
message-accuracy hypothesis).

Research Question 3: What Determines
the Confidence With Which a Judgment
Is Made?

To our knowledge, sources of variation in the confidence
in veracity judgments have not been systematically exam-
ined. Smith and Leach (2019) argued that messages with
stronger evidence for a lie should elicit higher levels of
confidence; that is, the more a message looks like a lie,
the higher the confidence in the veracity judgment made
about it. If this theoretical argument applied, messages
should be a crucial factor for the variation in confidence.
A large body of literature from outside lie-detection
research provides less support for this argument and
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rather suggests high variability among judges. Individu-
als’ confidence ratings were found to be consistent
within and across domains, suggesting a general self-
confidence factor (e.g., Ais et al., 2016; Blais et al., 2005;
Jackson & Kleitman, 2014; Jonsson & Allwood, 2003;
Kantner & Dobbins, 2019; Kleitman & Stankov, 2007,
Navajas et al., 2017; Pallier et al., 2002). Hence, confi-
dence may reflect judges’ assessments of their own per-
formance rather than characteristics of the task itself or
situational factors. Accordingly, research has identified
multiple individual (judge) differences such as personal-
ity traits (e.g., Pallier et al., 2002; Pulford & Sohal, 2000;
Wolfe & Grosch, 1990), need for cognition (e.g., Jonsson
& Allwood, 2003), or gender (e.g., Vajapey et al., 2020)
to predict confidence in domains other than lie detec-
tion. For lie detection in particular, judges’ sex was iden-
tified as a predictor of confidence (e.g., DePaulo et al.,
1997), as well as judges’ level of shyness, social anxiety
(both negative correlations), and extraversion (positive
correlation; Vrij & Baxter, 1999). Moreover, Curci et al.
(2018) found that judges’ average confidence ratings vary
more than average confidence ratings made about indi-
vidual messages. Thus, we assumed that most variation
in confidence should be due to judges (judge—confidence
hypothesis).

The Current Research

In a reanalysis of data from four lie-detection studies,
we partition the variation in lie detection attributable
to judges, senders, and messages by using multiple
truthful and deceptive messages from each sender and
having them judged by multiple judges. In most previ-
ous studies (Bond & DePaulo, 2008; Levine, 2016;
Levine et al., 2011; Masip et al., 2020), variability in
lie-detection variables has been computed separately
for judge dimensions (ability and credulity) and sender
dimensions (detectability and credibility). To illustrate,
the standard deviation of judges’ ability was calculated
across all senders, and, in a separate analysis, the stan-
dard deviation of senders’ detectability was calculated
across all judges. Thus, these analyses could not fully
separate variability resulting from judges and senders
because the calculation for the judge dimension was
not independent of the variability on the sender dimen-
sion and vice versa. In addition, the sender-message
entanglement in some previous studies did not allow
differentiation between person effects of the sender
and effects of the situated message.

Here, we used mixed-effects models to simultane-
ously estimate variability attributable to judges, senders,
and individual messages, thus cutting through the knot
of the sender-message entanglement. Thereby we could
differentiate between person effects of judges and of

senders and effects of the messages. Mixed-effects mod-
els use the single judgment as the unit of analysis, avoid-
ing the aggregation of data that has been done in the
past (see also Watkins & Martire, 2015). Instead, these
models allow the contribution of judges, senders, and
messages to be determined in terms of whether a lie or
truth judgment is made and whether that judgment is
correct or incorrect (i.e., consistent with actual veracity).
For the first time, we also systematically examine the
variability of confidence in veracity judgments.

Method

We reanalyzed the data of four lie-detection studies that
used a stimulus material in which each sender delivered
multiple messages (Lloyd et al., 2019). Here we present
an overview of the study procedure that all four studies
followed; further individual characteristics of the stud-
ies are outlined in Appendix A. All studies were con-
ducted in accordance with the American Psychological
Association’s ethical standards.

Stimulus material

All studies used the messages from the Miami University
Deception Detection Database (for detailed information
on these materials, see Lloyd et al., 2019). To create the
messages, Black and White female and male students
and staff members from Miami University were invited
to the laboratory; they were told that videos of lies and
truths would be recorded there. The study used a fully
factorial mixed design: 2 (Race: Black vs. White) x 2
(Gender: male vs. female) x 2 (Valence: positive vs.
negative) x 2 (Veracity: honest vs. dishonest). Race and
gender were between-subjects factors, and valence and
veracity were within-subjects factors. Hence, each
sender recorded four messages: one positive truth (talk-
ing positively about a person they liked), one negative
lie (talking negatively about the person they liked), one
negative truth (talking negatively about a person they
disliked), and one positive lie (talking positively about
the person they disliked). Participants had to describe
why they liked or disliked the person and outlined their
positive or negative qualities for a maximum of 45 s
per message. Senders could neither view the videos nor
redo the recording.

Lloyd et al. (2019) selected 20 senders of each of the
four sender demographic categories (i.e., Black female,
Black male, White female, White male) according to a
priori inclusion criteria, resulting in a collection of 80
senders.® Characteristics of the selected senders can be
found in Appendix B. In the four reanalyzed studies,
the 320 messages were randomly assigned to one of 20
sets of 16 messages each. Each sender was featured
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Table 1. Descriptive Statistics for Judges’ Ability, Credulity, and Confidence of the

Reanalyzed Studies

Per-judge means (SD) in %

Confidence®

Ability?

Credulity®

No. of No. of
judges judges
Study analyzed excluded
1 619 6
2 467 5
3 462 1
4 1,355 —
Overall 2,903 12

51.53 (12.02)
51.62 (11.21)
50.60 (10.83)
50.67 (11.05)
50.99 (11.26)

60.18 (15.17)
66.05 (17.0D)
72.59 (18.37)
73.09 (18.9D
69.12 (18.54)

09.27 (11.64)
006.71 (11.85)
08.90 (12.63)
69.98 (12.23)
69.13 (12.16)

“Percentage of messages judged correctly. PTruth-judgment rates across all messages judged.
‘Measured on a percentage scale ranging from 0% to 100% in steps of 1 and averaged across all

messages judged.

only once per set, and each set contained one video of
each message condition. That is, each set included a
positive truth, a negative truth, a positive lie, and a
negative lie from one sender per demographic category,
resulting in 16 messages per set.

Procedure of judgment studies

Informed consent was obtained from judges in all stud-
ies (for sociodemographic characteristics of judges, see
Appendix C). In three of the reanalyzed studies, judges
were randomly assigned to an experimental condition
and worked on the respective task for the manipulation.
Next, they engaged in the lie-detection task. In the
fourth study, judges worked on the lie-detection task
immediately because it was a correlative study with the
respective variables measured after the lie-detection
task (for more details on the individual studies, see
Appendix A).

In each study, judges were randomly assigned to one
of the 20 sets and judged the 16 messages therein. After
having watched a video, judges stated whether they
thought the sender was lying or telling the truth (binary
judgment). In addition, they indicated how confident they
were in that judgment on a percentage scale ranging from
0% to 100% in steps of 1. This procedure was repeated
until judges had judged all messages of the assigned set.

Results

Data from all four studies were merged to one long-
format data set. To control for possible influences of
the different studies’ experimental treatments, we
included the seven-level factor “manipulation” with one
level for each treatment (two levels for each of Studies
1-3 and one level for Study 4, which had no experi-
mental treatment). For each research question, we esti-
mated a set of mixed-effects models in R using the Ime4

package (Bates et al., 2015) and compared the models
using chi-squared likelihood-ratio tests from the anova(Q
function. Because these model comparisons do not
allow for missing data, data from 12 judges who did
not report their gender were excluded. This was done
to keep the number of observations analyzed constant
across models, even when the judges’ gender was
included. The exclusion of these individuals did not
affect the conclusions regarding the partitioning of the
variation between judge, sender, and message. The
number of excluded judges per study is displayed in
Table 1. Further, Table 1 shows per-judge means and
standard deviations of the three dependent variables
for each of the reanalyzed studies. Whereas judges’
overall truth-classification rate of almost 70% was above
the truth-classification rate of approximately 56% found
in the Bond and DePaulo (2006) meta-analysis, the
overall accuracy of 51% was below the meta-analysis
average of 54%. Plots of the distribution of judge, mes-
sage, and sender scores are included in the Supplemen-
tal Material available online. Interested readers can find
the data set on which the following analyses are based
on OSF at https://osf.io/f7wbd/.

Research question 1: What determines
whether a message is classified as lie
or truth?

To determine the variance components of whether a
message is classified as lie or as truth, we estimated
several logistic mixed-effects models with the judgment-
type variable (0 = lie, 1 = truth) as the dependent vari-
able. Model results are displayed in Table 2, including
model statistics and the results of the likelihood-ratio
tests of model comparisons.

In Model 1, we added a random intercept for the
manipulation to account for the potential treatment effects
of the four studies. The experimental manipulations
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accounted for 2% of the variance in the judgment-type
variable (see Table 2). In Model 2, we added a random
intercept for messages that explained another 4% of the
variance. In Model 3, we added a random intercept for
senders that explained 2% of the variance and reduced
the variance explained by messages to 2%. In Model 4, a
random intercept for judges was entered that explained
16% of the variance. In Model 5, we added fixed effects
for the stimulus-specific variables (effect-coded): message
veracity (-1 = lie, 1 = truth), valence (-1 = negative, 1 =
positive), senders’ gender (-1 = female, 1 = male), and
senders’ race (=1 = Black, 1 = White). The fixed effects of
veracity, b = 0.05, SE = 0.02, z = 2.59, p = .010, and valence,
b =0.07, SE =0.02, z = 3.73, p < .001, were significant.
Truthful messages, M = 72.40%, 95% confidence interval
(CD = [67.15%, 77.09%], were overall more likely to be
judged as truthful compared with deceptive messages,
M =70.27%, 95% CI = [64.82%, 75.20%], OR = 1.11, 95%
CI = [1.03, 1.20]. Positive messages, M = 72.85%, 95%
CI = [67.65%, 77.49%], were overall more likely to be
judged as truthful compared with negative messages,
M = 069.79%, 95% CI = [64.30%, 74.77%), OR = 1.16, 95%
CI [1.07, 1.26]. In Model 6, we added judges’ gender as a
fixed effect (-1 = female, 1 = male), which was not
significant.

Model comparisons revealed that Models 2 to 4
significantly improved the model fit compared with
the previous model. Entering the stimulus-specific
variables in Model 5 also significantly improved the
model fit; however, the lower Bayesian information
criterion (BIC) of Model 4 as opposed to Model 5
indicates that this might have been due to the higher
number of predictors in Model 5. When adding the
judges’ gender in Model 6, the model fit was not improved
significantly.

Most of the variance in judgment type was indeed
attributable to judges (16%); senders and messages
were less relevant, each accounting for 2% of the vari-
ance. As predicted in the individual-differences hypoth-
esis, whether a message was classified as a lie or as
true depended primarily on the person making the
judgment and to a lesser extent on the particular sender;
however, messages explained a similar share of the
variance as senders. The model fit was significantly
improved when we added a random intercept for send-
ers to the model that already contained a random inter-
cept for messages. This suggests that not only the
message itself contributed to whether it was believed
to be true but also, in line with the idea of sender
demeanor (see, e.g., Levine et al., 2011), the respec-
tive person delivering the message. Neither stimulus-
specific fixed effects nor judges’ gender accounted for
much of the variance of judgment type.

Research question 2: What determines
whether a judgment is correct or incorrect?

To determine the variance components of the accuracy
of judgments, we estimated several logistic mixed-
effects models with the accuracy variable (0 = judgment
incorrect, 1 = judgment correct) as the dependent vari-
able. Model results are displayed in Table 3, including
model statistics and the results of the likelihood-ratio
tests of model comparisons.

In Model 1, the experimental manipulations
accounted for less than 0.01% of the variance in the
accuracy variable. In Model 2, we added a random
intercept for messages that explained 21% of the vari-
ance. In Model 3, we added a random intercept for
senders to see how much variance senders would
explain on top of the variance explained by the specific
messages (i.e., whether some senders are generally
easier to detect than others). The random intercept for
senders explained less than 0.01% of the variance in
this model. In Model 4, a random intercept for judges
was entered that accounted for less than 0.01% of the
variance. In Model 5, we added the fixed effects for the
stimulus-specific variables. Veracity was the only sig-
nificant predictor in the model, b = 0.83, SE=0.02, z =
35.58, p < .001. As predicted by the veracity-effect
hypothesis, truths, M = 70.63%, 95% CI = [69.26%,
71.97%], were overall more likely to be judged correctly
compared with lies, M = 31.29%, 95% CI = [29.91%,
32.71%)], OR = 5.28, 95% CI = [4.82, 5.79]. In Model 6,
we added judges’ gender as a fixed effect, which was
not significant.

Model comparisons indicated that the random inter-
cept for messages entered in Model 2 and the stimulus-
specific variables entered in Model 5 improved the
model fit. Because the variance explained by messages
was reduced by about 17 percentage points when
veracity was included in Model 5, it appears that the
veracity of a message is a good predictor of whether it
will be judged correctly (see also Levine et al., 1999).
To examine the variance resulting from veracity and
the variance explained by other idiosyncratic message
features more thoroughly, we estimated Model 6 with-
out the random intercept for messages and compared
it to Model 6. The model with the random intercept for
messages explained significantly more variance than
the model without the random intercept, y%(1) = 781.03,
p =< .001. The pseudo R? for the fixed effects of the
models suggested that message veracity explained
about 16.8% of the variance in judgment accuracy,
whereas other idiosyncratic characteristics of messages
accounted for 4% of the variance. This suggests that
messages differed in their likelihood of being judged
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correctly not only because some of them were true and
others were lies but also because of other idiosyncratic
characteristics of the messages.

To test the idea of a (mis)match of demeanor and
veracity determining the accuracy of a judgment, we
estimated Model 7, in which we entered a random slope
of veracity for senders.* In doing so, we could test
whether lie and truth detectability differed at the level
of the individual sender. Model comparisons showed
that the inclusion of this random slope improved the
model fit compared with the previous model; that is,
lie and truth detectability differed at the level of the
individual sender, supporting the idea of a (mis)match
of demeanor and veracity determining the accuracy of
a judgment (see also Levine et al., 2011).

In line with the veracity-effect hypothesis, lie and
truth accuracy differed at a global level; truth accuracy
was higher than lie accuracy, and veracity was the best
predictor of judgment accuracy. Supporting the idio-
syncratic-message-accuracy hypothesis, messages
explained a significant part of the variance of judgment
accuracy, even when controlling for veracity. There was
not a global person effect of senders, and the distribu-
tion of the senders’ detectability scores did not suggest
the existence of transparent liars (see Levine, 2010) in
the analyzed data (for details on distributions, see Sup-
plemental Material).> Judges gender and stimulus-
specific fixed effects other than veracity did not explain
much variance.

Research question 3: What determines
the confidence with which a judgment
is made?

To determine the variance components of confidence,
we estimated several linear mixed-effects models with
confidence as the dependent variable. Model results
are displayed in Table 4, including model statistics and
the results of the likelihood-ratio tests of model
comparisons.

The random intercepts for manipulation, messages,
and senders entered in Models 1 to 3 each explained
less than 1% of the variance in confidence. In Model 4,
a random intercept for judges was entered that
accounted for 46% of the variance. In Model 5, we
added the fixed effects for the stimulus-specific vari-
ables. Valence was the only significant predictor in the
model, b = 0.15, SE = 0.08, t = 2.01, p =.046. Positive
messages, M = 69.16%, 95% CI = [68.24%, 70.07%], were
given higher confidence ratings than negative mes-
sages, M = 68.85%, 95% CI = [67.94%, 69.77%]. In Model
6, we added judges’ gender as a fixed effect, which was
not significant.

Model comparisons revealed that with each added
random intercept, the model fit was significantly
improved. The stimulus-specific variables entered in
Model 5 also significantly improved the model fit; how-
ever, the lower BIC of Model 4 as opposed to Model 5
indicates that this might have been due to the higher
number of predictors in Model 5. Adding judges’ gender
in Model 6 did not significantly improve the model fit.

In line with the judge-confidence hypothesis, confi-
dence was mainly determined by the person who was
making the veracity judgment and, thus, on the person
who was also giving the confidence rating. Although the
random intercepts for senders and messages improved
the model fit, the part of the variance explained by them
was smaller than 1%. Hence, compared with the 46%
variance attributable to judges, senders and messages
played a subordinate role for confidence. Neither stimulus-
specific fixed effects nor judges’ gender accounted for
much of the variance in confidence.

Discussion

In a reanalysis of four studies with more than 45,000
veracity judgments, we partitioned the variance in lie
detection attributable to judges, senders, and messages.
Contrary to previous studies, we separated the variance
being due to a global person factor of the sender from
the variance being due to the individual messages these
senders conveyed.

Research question 1: What determines
whether a message is classified as lie
or truth?

In line with previous studies that found higher judge
variation than stimulus variation (e.g., Levine et al.
2022; Masip et al., 2020) but in contrast to those that
found the opposite pattern (e.g., Bond & DePaulo,
2008; Levine, 2016), variance in whether a message was
classified as a lie or as truth was mainly due to judges
(16%). Senders and messages each explained 2% of the
variance. Hence, the results were in line with the individual-
differences hypothesis in that person effects played the
largest role in whether a message was judged as a lie
or as truth. Our results support both the idea that lie-
versus-truth classifications are determined by judges’
individual tendencies to rate messages as true and,
although to a lesser extent, the idea that lie-versus-truth
classifications are determined by sender demeanor (see,
e.g., Levine et al., 2011). The 2% variance explained by
senders indicated that some senders were more likely
to be believed to be truthful than others across their
messages, indicating a more sincere demeanor of these
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senders. As also noted by Levine et al. (2011) but so
far not tested, sender demeanor does not seem to be
“completely trait-like” (p. 380). In addition, situational
factors captured in the message (2% explained vari-
ance) influenced lie-versus-truth classifications beyond
the person effect of senders. This indicates that the
previously found variation on the stimulus side was
likely not only due to a person effect of senders but
also determined by the specific messages used from
these senders. Further research is needed to investigate
what stable sender characteristics and behaviors may
be responsible for a sender’s global credibility and how
the situation as well as specific behaviors displayed in
individual messages play into this. To this end, studies
in which senders record a variety of messages (e.g., high-
vs. low-stakes lies, interview situations with follow-up
questions vs. simple statements, short vs. long messages)
might be particularly useful for examining the interaction
of senders and situations.

Research question 2: What determines
whether a judgment is correct or
incorrect?

The variance in judgment accuracy was mainly due to
messages, particularly message veracity (about 16.8%
of the total variance). Other idiosyncratic characteristics
of messages explained an additional 2% to 4% of the
variance, whereas judges and senders explained less
than 0.01% each. For judges, this finding aligns with
our predictions and previous work suggesting that indi-
viduals, if at all, vary only little in their ability to dis-
criminate between truth and deception (see, e.g., Bond
& DePaulo, 2008; Levine, 2016). As hypothesized, the
accuracy of a judgment depended mostly on the mes-
sage, on idiosyncratic features of the messages (idio-
syncratic-message-accuracy hypothesis), and especially
on its veracity (veracity-effect hypothesis). In line with
Levine et al. (1999), the veracity of a message was “the
single best predictor of detection accuracy” (p. 139); a
message was most often judged correctly when it was
a true message. When controlling for message veracity
and sender-specific effects of veracity, the random inter-
cept for messages still explained 2% of the variance in
judgment accuracy. Thus, apart from the veracity of the
message, messages appear to have characteristics that
are associated with higher or lower detectability, for
example, situational factors, or the state that the senders
are in when they convey the message.

Contrary to the predicted global sender effect across
messages, senders did not differ much in detectability
across their messages. There was not a significant
amount of senders whose credibility was linked to

actual veracity (i.e., who appear credible when they tell
the truth and uncredible when they lie; see also Levine
et al., 2010), and the descriptive data did not suggest
the existence of a transparent liar in the stimulus mate-
rial that was used. Instead, the detectability of senders
seemed to differ on an individual level between their
truthful and deceptive messages. Given that the senders
also varied to some extent in their credibility (2%
explained variance in lie-vs.-truth classifications), the
variance explained by the sender-veracity combination
supports Levine et al’s (2011) argument that a (mis)
match of sender demeanor and veracity determines
accuracy. This theory has so far not been tested across
multiple truthful and deceptive messages from a sender
and still requires further research with systematic varia-
tion of the situation. Such research would also allow
testing whether there are transparent liars or transparent
lies and could help in understanding how the interplay
of senders, idiosyncratic message properties, and mes-
sage veracity determines judgment accuracy.

Because the global sender effect that has been
implied by previous work was not found here, we
would adapt the conclusion from the meta-analysis by
Bond and DePaulo (2008) that “the accuracy of a decep-
tion judgment depends more on the liar than the judge”
(p. 480). Having cut through the sender-message entan-
glement knot, the analyzed data suggest that the accu-
racy of a veracity judgment may depend more on the
message than on the judge and the sender, and given
the typical truth bias, especially on whether the mes-
sage is a lie or truth. Only the combination of sender
and veracity, but not senders alone, seems to contribute
to whether a judgment is correct.

Research question 3: What determines
the confidence with which a judgment
is made?

As predicted in the judge-confidence hypothesis and
in line with the idea of a general confidence factor,
most variance in confidence was due to judges (46%),
and only little was due to senders and messages (less
than 1% each); hence, confidence mostly depends on
the person making the judgment. This finding aligns
with research suggesting that individuals are largely
consistent in their confidence ratings (e.g., Ais et al.,
2016; Jackson & Kleitman, 2014; Kantner & Dobbins,
2019; Pallier et al., 2002) and with studies that identified
interindividual judge differences as predictors for con-
fidence (see, e.g., Jonsson & Allwood, 2003; Vajapey
et al., 2020; Vrij & Baxter, 1999). Our results do not
support the theoretical claim based on signal-detection
theory that messages with more evidence of a lie
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(higher detectability) also elicit higher confidence rat-
ings (see Smith & Leach, 2019). Even though some
messages were easier to detect than others, these mes-
sages likely had not generally elicited higher confi-
dence ratings. The variation in confidence was mainly
due to judges, but they did not vary in their ability to
detect lies; whereas some judges were more confident
than others across their judgments, this higher confi-
dence was overall not supported by higher accuracy
scores. Thus, like several previous studies (e.g., DePaulo
et al., 1997; Hartwig et al., 2017; Volz et al., 2022), our
research gives little reason to believe that there is a
relationship between confidence and accuracy, neither
from the perspective of the message nor from the per-
spective of the judge.

Implications and suggestions
Jor future research

Relating the results for the three variables, an ironic
picture emerges. As senders, it is most important to
individuals that their truths be recognized as truths and
that their lies remain undetected; that is, they strive to
be seen as truthful regardless of whether they lie or tell
the truth. However, in our data, senders varied little in
their credibility; the variance in the classification of lies
and truth was mainly due to judges. As judges, it is most
important for individuals to make correct judgments;
that is, they strive to correctly discern whether someone
is telling the truth or lying to them. However, judges
varied little, if at all, in their ability to distinguish
between truth and deception; instead, messages were
the most important source of variation in whether a
judgment was correct. Although likely not more accu-
rate, some judges were more confident in their judg-
ments than others, suggesting that at least some judges
were not aware of their lack of lie-detection ability.
The reanalyzed studies that led to the above conclu-
sions are prototypical for many lie-detection studies
(see, e.g., Bond & DePaulo, 2006). The stimulus mate-
rial depicted an everyday-life social situation, and there
was no special form of motivation for senders; the lies
were relatively low stakes, from a nonforensic context,
and sanctioned (i.e., induced by the experimental pro-
cedure). Judges made binary ad hoc veracity judgments
about these rather short (< 1 min) videotaped messages.
Judges had no direct interaction with senders, no expo-
sure to senders’ baseline behavior, and no prior infor-
mation about them. The message recording was rather
standardized and gave constraints on senders (e.g.,
specified maximum talking time, no choice whether to
lie but instead assignment to veracity condition for a
given topic). Senders were not interviewed, meaning
there were no follow-up questions on what they had

conveyed. Here, we demonstrated what sources of vari-
ance may look like in such typical lie-detection studies
with a sender sample recruited at a university and an
independent, more diverse judge sample. Although
some of the factors listed above altered the variance
explained by individual sources in Bond and DePaulo’s
(2008) moderator analyses (Table 1), the main results
were nonetheless generalizable across the moderators
analyzed; that is, judge ability showed the least varia-
tion across conditions, and sender credibility showed
the highest variation. These analyses did not treat
senders and messages as separate entities and should
therefore be interpreted with caution, still, they show
that there might be important moderators to be under-
stood when trying to determine variation in lie detec-
tion. Regardless of their generalizability, our results
show that messages play a larger role than previously
acknowledged, at least in fairly prototypical lie-
detection studies as those analyzed here. It remains to
be determined whether this is also the case in studies
with modifications of the procedure, samples, and stim-
ulus material and whether the results can be general-
ized to other contexts (e.g., politics), to high-stakes lies,
or to scenarios in which judges and senders know each
other.

For prototypical lie-detection studies similar to the
ones analyzed here and as characterized above, we
believe that our results will replicate when the sender-
message entanglement is accounted for. Especially for
confidence and accuracy we have reason to believe that
the results will replicate despite variations in the study
procedure. Note that with replication, we do not mean
the specific amount of variance explained by each
source but the main source of variance for the particular
dependent variable. For confidence judgments, we
assume high replicability of the results because judges
accounted for almost half of the variance. Increasing
our confidence in the replicability of this result, research
in other fields suggests the existence of a general self-
confidence factor because individuals’ confidence rat-
ings have been shown to be consistent within and
across domains (e.g., Ais et al., 2016; Blais et al., 2005;
Jackson & Kleitman, 2014; Jonsson & Allwood, 2003;
Kantner & Dobbins, 2019; Kleitman & Stankov, 2007,
Navajas et al., 2017; Pallier et al., 2002).

For accuracy, we assume that the lack of judge varia-
tion will replicate because it is in line with past findings
(e.g., Bond & DePaulo, 2008; Levine, 2016), there are
rarely any judge variables that predict lie-detection abil-
ity (see, e.g., Aamodt & Custer, 2006; Bond & DePaulo,
20006, 2008), and results were stable across the four large
judge samples. Therefore, a search for manipulations
on the judge side and judge variables associated with
increased lie-detection ability hardly seems worthwhile.
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Instead, interventions and changes in the study proce-
dure that address the message and the situation as well
as verbal-deception detection methods will likely have
the most impact on accuracy (see, e.g., Vrij, 2015; Vrij
et al., 2011). Given the robust finding of a truth bias,
we assume that the veracity effect will replicate but
might be smaller because the truth-judgment rates here
were overall about 13 percentage points higher than
the roughly 56% typically found in similar studies (for
a meta-analysis, see Bond & DePaulo, 2006). Judge
groups with a lower tendency to rate messages as true
(e.g., police officers; see Masip et al., 2005) may reduce
the veracity effect further or may even make it disap-
pear. Whether there are transparent liars should be
tested in studies with multiple truthful and deceptive
messages of each sender from a variety of contexts and
situations.

For lie-versus-truth classifications, we assume not
only that the findings of judges being the main source
of variance will replicate but also that senders in par-
ticular might gain some influence. Whereas the judge
sample was rather heterogeneous (e.g., in age, profes-
sional experience, and education), the sender sample
was not. More homogeneous judge groups, such as
police officers, may reduce the judge variance resulting
from similar base-rate assumptions. Manipulations
affecting judges’ information-processing strategies
could also have an impact on the variation in lie-versus-
truth classifications. Although we found only little
sender variation here, we would not conclude that
senders generally do not differ in credibility. The send-
ers were young adults, probably predominantly from
WEIRD populations (Western, educated, industrialized,
rich, and democratic; Henrich et al., 2010); many of
them were psychology students and probably of above-
average intelligence. Characteristics found to affect
credibility such as social and emotional skills (e.g.,
Riggio et al., 1987) or attractiveness (e.g., Patzer, 1983;
Zebrowitz et al., 1996) may have varied little in this
sender sample, restricting the variance explained by
senders. Including groups of individuals who may be
seen as less credible such as socially anxious or autistic
individuals (e.g., Lim et al., 2022) or less proficient
speakers (Da Silva & Leach, 2013; Evans & Michael,
2014) likely increases sender variation. Further, indi-
viduals who feel uncomfortable with being video-
recorded or with lying (in front of a camera) may not
have engaged in the videorecording study, or they may
have acted in a way that led to them being excluded
from the final material (e.g., talking very shortly). If
these sender characteristics or metacognitions about
one’s ability to lie are related to perceived credibility,
the absence or exclusion of these individuals may have

limited the variation in sender credibility. Further, if
transparent liars avoid putting themselves in situations
in which they have to lie, as suggested by Levine et al.
(2010), studies including the abovementioned individu-
als could also shed light on the existence of a few
transparent liars.

We have presented and tested different theoretical
ideas to discern sources of variation in lie detection.
More research is needed to uncover the underpinnings
of this variation and to explore potential interactions
between the factors. One focus could be on the interac-
tion of senders and situations to better understand
senders’ credibility across situations. Situations may
vary in the difficulty for senders to appear credible,
especially when lying; in more difficult situations,
sender variation is probably higher because only some
senders succeed in coming across as credible, whereas
most senders succeed in easy situations. In highly
restrictive situations in which messages vary only little
in their content (e.g., when senders deny having com-
mitted a crime; see also Vrij & Baxter, 1999), senders
might be a more important source of variation in lie-
versus-truth classifications. When what is said varies
only little between messages, judges might rely more
on different sender attributes. Crucial sender attributes
determining their credibility in such situations may lay
in senders’ general appearance, such as their attractive-
ness (see also Patzer, 1983; Zebrowitz et al., 1996).
Although many situations in everyday life appear rather
restrictive, there are also situations that grant more
freedom to senders (e.g., when getting to know some-
one in a dating context). In such rather unrestricted
situations, senders are freer to decide whether to lie or
not, in choosing the topic they want to talk (or lie)
about, and in how they want to present their message
(e.g., how long they want to talk). Some senders may
be generally more successful than others in making
these decisions, resulting in higher credibility even
when lying. In addition, some senders may be better
than others at monitoring other people’s reactions to
them and in adjusting their strategy accordingly. This
would make these senders appear more credible across
unrestricted situations, but not necessarily across more
restricted situations. Not only Sender x Message but
also Sender x Judge interactions seem possible, espe-
cially if judges have a prior attitude toward or a relation
with senders (e.g., being classmates or friends).

In addition to message veracity, idiosyncratic mes-
sage characteristics and the combination of the particu-
lar sender and the veracity of the message determined
judgment accuracy. To examine the underpinnings of
these effects, research is needed with stimulus materials
that include systematic within-sender manipulations of



1382

Volz et al.

the situation and of veracity. This allows identifying
characteristics and behaviors that determine (a) the
credibility of a sender across situations/messages and
(b) the credibility of individual messages. Equally
important, such research will help in understanding
how these characteristics and behaviors, in combination
with veracity, contribute to judgment accuracy. To illus-
trate with a simplified example for sender credibility,
one stereotype is that liars avoid eye contact (e.g.,
Global Deception Research Team, 2006). Therefore,
senders who tend to avoid eye contact across situations
might be perceived as liars more often. When these
senders lie, they would be more likely to be judged
correctly than when they tell the truth. A similar phe-
nomenon could also occur at the message level, which
might explain differences in message detectability. Even
though a lot of research on cues to deception in mes-
sages has been conducted (for a meta-analysis, see
DePaulo et al., 2003), there is doubt about the actual
diagnostic utility of these cues (see Luke, 2019). Instead
of such systematic differences between truth and decep-
tion, differences in message detectability could be a
rather random product of the combination of message
characteristics and veracity, similar to the proposition
by Levine et al. (2011) that the combination of sender
demeanor and veracity determines accuracy. To illus-
trate again with a simplified example, suppose the con-
sistency of messages varies randomly and independently
of actual veracity. One stereotype is that lies are incon-
sistent (e.g., Global Deception Research Team, 20006),
so a message that is inconsistent may be more often
judged correctly when it is a lie than when it is a true
message. Thus, a lie would be correctly judged particu-
larly often if it fits the stereotype of a lie, and a truth
would be correctly judged particularly often if it fits the
stereotype of a truth.

As touched on above, our results provide guidance
for directing future research efforts, including possible
steps to improve the accuracy of lie detection in prac-
tice. Because individuals (i.e., judges and senders)
explained almost no variance in judgment accuracy, it
may be more promising to focus on (situated) messages
rather than interindividual differences. In other words,
developing message-oriented approaches to increase
message detectability seems more promising than
attempting to identify “good lie detectors” and deploy-
ing them in relevant positions (e.g., in forensic con-
texts). Situations, procedures, and questions should be
identified that lead to increased detectability of mes-
sages, or existing procedures should be further devel-
oped (see, e.g., Hartwig et al., 2014; Levine et al., 2010;
Vrij et al., 2009). Although we recommend focusing on
the part that explains most of the variance in accuracy,

namely the message, this should not translate into a
complete disregard for the individuals making veracity
judgments. Usually, it still comes down to individuals
applying message-oriented approaches and, in the end,
making the veracity judgment. Accordingly, they should
be enabled to make the best use of the information
from message-oriented approaches. To illustrate, the
cognitive-load approach (see, e.g., Vrij et al., 2000,
2008, 2011) tries to create a diagnostic situation by
placing additional demands on senders’ cognitive
resources to amplify differences between truthful and
deceptive messages. To make this approach as success-
ful as possible, judges should then know how to best
exploit the resulting differences between truthful and
deceptive messages (see also Mac Giolla & Luke, 2021).

Levine et al. (2022) recommended using larger sender
samples in lie-detection studies to avoid idiosyncratic
results and to increase the stability and replicability of
findings. However, because the study did not differenti-
ate between sender and messages, the study leaves open
whether more senders, more messages, or more of both
are required. Because senders compared with messages
appear to play a smaller role for the variation in judg-
ment accuracy, our data suggest that researchers could
collect multiple messages from each sender (ideally bal-
anced for veracity) to increase stimulus variability when
examining judgment accuracy. This approach requires
relatively little additional effort compared with an
approach in which each sender records only one mes-
sage (i.e., in which the number of senders equals the
number of messages; see also Levine et al., 2022). Given
the limitations of the results discussed above, further
research is needed to determine how to ensure stimulus
variability in a resource-efficient manner. For now, it
seems that collecting multiple messages per sender from
a variety of situations (e.g., high-stakes and low-stakes
lies, different topics) is a good approach when research-
ing accuracy. Depending on the research question, schol-
ars could also combine messages from different stimulus
materials in a single judgment study to increase stimu-
lus variability and to reduce the risk that findings do
not generalize across situations. When exploring con-
fidence or lie-versus-truth classifications, the number
of judges and senders is also crucial to consider because
they also contribute to the variation in these variables.
However, because the number of messages can limit
the power of a study even when the number of judges
approaches infinity, the number of messages must also
be taken into account in a priori power calculations
(for guidance, see, e.g., Aarts et al., 2014; Westfall et al.,
2014).

The reported results demonstrate the importance of
separating the concepts of judges, senders, and
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messages, whether in developing theories, in deriving
hypotheses, in study designs, or in statistical analyses.
Our results suggest that there are considerable propor-
tions of variance attributable to judges, senders, and
messages. Thus, this study is also a call to consider the
hierarchical data structure of lie-detection studies in
statistical methods. As shown by Judd et al. (2012) for
studies using stimulus material in general and by
Watkins and Martire (2015) for deception-detection
studies in particular, mixed-effects models can accom-
modate both judge-side and stimulus-side variance.
Accounting for these variances can increase the repli-
cability of findings by reducing the impact of idiosyn-
cratic stimulus materials on the overall results of studies
and can help to prevent Type I error inflation (Aarts
et al., 2014; Judd et al., 2012; Westfall et al., 2015). In
addition, mixed-effects models can avoid the loss of
information resulting from data aggregation (Judd
et al., 2012; Watkins and Martire, 2015), for instance,
when calculating per-judge accuracy scores. They also
allow investigating more complex research designs
(e.g., determining the relation between judgments and
individual message characteristics), which can be ben-
eficial when determining why one message is easier to
detect than another.

Conclusion

In this article, we highlighted the importance of think-
ing precisely about the deception-detection process and
the components involved in it. Treating the message
and the sender as two distinct entities allowed us to
shed new light on previously held beliefs. For instance,
the belief that the accuracy of a veracity judgment
depends mainly on the sender did not stand up to
closer scrutiny in the data we analyzed: Senders did
not generally differ in their detectability. Instead, some
messages were easier to detect than others. We do not
claim, however, that the results presented can be gen-
eralized to all types of lie-detection situations. Rather,
we want to raise awareness that messages have often
been underestimated as a factor in typical lie-detection
studies to date and need to be properly considered in
the future. Being clear about the concepts of judges,
senders, and messages in theoretical work and using
the appropriate methods to test the derived hypotheses
can help to guide research efforts efficiently. Because
the variance proportions may not be as definite and
stable as previously thought, we will probably have to
discard some of our previous assumptions, which will
advance the field of lie detection considerably.

Appendix A. Manipulation and Measures Used Before the Lie-Detection Task of the

Reanalyzed Studies

Study Manipulation Measures

1 Uncertainty salience manipulation: two open-ended Manipulation check
questions in which participants should write about PANAS
feeling uncertain (experimental condition) or about
feeling certain (control condition) about themselves

2 _ _

3 Mortality salience manipulation: two open-ended PANAS
questions in which participants should write about
their own death (experimental condition) or about
their favorite food (control condition)

4 Manipulation of ostracism using the cyberball game Honesty-humility

Note: PANAS = Positive and Negative Affect Schedule.

Appendix B. Sociodemographic Characteristics of Senders

Characteristics of senders

Values

Gender, n (%)
Female
Male
Race, 1 (%)
Black
White
Employment, 7 (%)

Students majoring in psychology
Students majoring in other fields

Staff member
Not indicated
Age, M (SD)

40 (50.0)
40 (50.0)

40 (50.0)
40 (50.0)

33 (41.3)

45 (56.3)
1(1.3)
1(1.3)
20.20 (1.5)




1384 Volz et al.
Appendix C. Sociodemographic Characteristics of Judges Appendix C. (continued)
(Across Analyzed Studies)
Characteristics of judges Values
Characteristics of judges Values -
Retired 48 (1.7)
Gender, 1 (%) Homemaker 39 (1.3)
Female 1,317 (45.4) Self-employed 131 (4.5)
Male 1,586 (54.6) Unable to work 11 (0.4)
Education, 7 (%) Not indicated 4 (0.1
Less than a high school diploma 45 (1.0) Ethnicity, 7 %
High school degree or equivalent 45 (1.6) American Indian/Alaska Native 26 (0.9)
Associate degree 128 (4.4) Asian American 169 (5.9
Bachelor’s degree 1,669 (57.5) African American/Black 336 (11.6)
Master’s degree 724 (24.9) Native Hawaiian/ Pacific Islander 6 (0.2)
Professional degree 55 (1.9) Caucasian American/White 2,206 (76.0)
Doctorate 28 (1.0) Bi- or multiracial 21 (0.7)
Some college, no degree 203 (7.0) Hispanic 103 (3.5)
Not indicated 6(0.2) Not indicated 36 (1.2)
Employment, 7 (%) Age, M (SD) 37.55 (11.96)
Employed full time (> 40 h per week) 2,393 (82.4) Political attitudes (measured on 11-point
Employed part time (< 39 h per week) 218 (7.5) scales),* M (SD)
Unemployed and currently looking for 36 (1.2) Scale from 1 = democratic to 11 = 5.56 (3.60)
work republican
Unemployed and not currently looking 7 (0.2) Scale from 1 = left to 11 = right 6.12 (3.52)
for work *Political attitudes were not assessed in Study 4; mean and standard
Student 16 ©.6) deviations were calculated only across the 1,54é participants from the
(continued) other three studies.
Transparency is only little room to freely decide what to lie about). Further,
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Notes

1. Note that in this article we refer to situations in which send-
ers cannot choose the topic they lie about, as is oftentimes the
case in everyday life (e.g., when being accused of a crime, there

it is assumed that judges and senders have no prior knowledge
about each other, and they do not interact.

2. One study (Levine et al., 2005) investigated sender and mes-
sage effects, but judges rated senders’ behaviors rather than
making veracity judgments.

3. Lloyd et al. (2019) reported the following a priori inclusion
criteria:

Participants responded to all four prompts, spoke for at
least 20 s in each of the four videos, followed directions
(e.g., spoke about a friend as opposed to an actor or a
political figure), did not disrupt the camera with exces-
sive movement (e.g., banging on the table), and remained
in frame throughout all four videos. When more than 20
targets met the a priori inclusion criteria, we selected the
20 targets with the best video quality, and when the
video quality was not visibly different, targets were cho-
sen on the basis of random selection. (p. 433)

4. We report the random-slope model (Model 7) only for
the judgment-accuracy variable because it has no theoretical
relevance to lie-versus-truth classifications and confidence.
Accordingly, the random-veracity slope neither significantly
improved the model fit nor changed the overall conclusions for
these two dependent variables.

5. Despite the overall accuracy of 50.99%, in purely mathematical
terms, there could have been at least two transparent senders if
one assumes a detection rate of 80% for transparent senders and
an average detection rate of 50% for nontransparent senders.
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