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ARTICLE

Speaker trustworthiness: Shall confidence match 
evidence?
Mélinda Pozzi and Diana Mazzarella

Cognitive Science Center, University of Neuchâtel, Neuchâtel, Switzerland

ABSTRACT
Overconfidence is typically damaging to one’s reputation as 
a trustworthy source of information. Previous research shows 
that the reputational cost associated with conveying a piece 
of false information is higher for confident than unconfident 
speakers. When judging speaker trustworthiness, individuals 
do not exclusively rely on past accuracy but consider the 
extent to which speakers expressed a degree of confidence 
that matched the accuracy of their claims (their “confidence- 
accuracy calibration”). The present study experimentally 
examines the interplay between confidence, accuracy and 
a third factor, namely evidence, in the assessment of speaker 
trustworthiness. Experiment 1 probes the hypothesis that 
overconfidence does not backfire when a confident but inac-
curate claim is justified: the trustworthiness of a confident 
speaker who turns out to be wrong is restored if the con-
fidence expressed is based on strong evidence (good con-
fidence-evidence calibration). Experiment 2 investigates the 
hypothesis that confidence can backfire if a confident and 
accurate claim is not justified: the trustworthiness of 
a confident speaker who turns out to be right is damaged if 
the confidence expressed is based on weak evidence (bad 
confidence-evidence calibration). Our results support both 
hypotheses and thus suggest that “confidence-evidence cali-
bration” plays a crucial role in the assessment of speaker 
trustworthiness.
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1. Introduction

Imagine that you are a member of a jury in court, and you are in charge of 
a car accident case. You read the deposition of the eyewitness, in which he 
identifies with confidence the passenger of one of the cars (suspected of 
shoplifting). Consider now the following two scenarios. The first scenario is 
one in which the witness identifies the wrong passenger, but is justified in 
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doing so. It turns out that the passenger has an identical twin, who is also 
friends with the driver and whom the witness mistakenly took to be on the 
accident scene. In the second scenario, the witness identifies the right 
passenger. However, it turns out that the witness has just made a lucky 
guess as a CCTV camera footage shows that, from his perspective, the 
passenger had his back turned the whole time and his face was therefore 
not visible to the witness.

How would you judge the witness’s trustworthiness in these two scenar-
ios? Certainly, while in the first one, the witness was confident but wrong, in 
the second one, he was confident and right. But would your judgment be 
influenced by whether the witness was more or less justified in being 
confident? In the first scenario, the existence of the identical twin provided 
the witness with good evidence to identify the passenger with high con-
fidence (although he turned out to be wrong). The same confidence, though, 
appears to be inadequately justified in the second scenario, in which the 
witness indeed identifies the right passenger, but has weak evidence to 
support his confidence.

The present study investigates the interplay between the confidence 
expressed, the accuracy of the message and its evidential basis in the assess-
ment of speaker trustworthiness. We will proceed as follows. First, we draw 
on the literature in cognitive and evolutionary psychology to introduce the 
notion of “epistemic vigilance” and discuss which cognitive capacities allow 
humans to assess the trustworthiness of a source of information. Among 
these capacities, we focus on humans’ ability to track and evaluate speaker 
commitments (section 1.1). We consider why the speaker’s expressed con-
fidence can function as a commitment signal, thus modulating the speaker’s 
accountability for the truth/falsity of the message communicated (section 
1.2). We then move to discuss the role of evidence in the assessment of 
speaker trustworthiness, and outline some possible implications for its 
interplay with confidence and accuracy (section 1.3). We present our 
experimental study on “confidence-evidence calibration” and its impact 
on speaker perceived trustworthiness (sections 2 and 3). We end by dis-
cussing the results in the context of the philosophical work on trust and 
commitment (section 4).

1.1. Epistemic vigilance and speaker trustworthiness

Trust is essential for human interactions and communication. Trust allows 
humans to cooperate and achieve goals that they would not be able to 
achieve by themselves. Furthermore, it enables humans to share and acquire 
information that would be otherwise difficult or impossible to obtain. 
Because of the risk of defection and the risk of misinformation, humans 
have evolved a suite of cognitive mechanisms that allows them to assess 
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others’ trustworthiness and guide partner choice. Specifically, to benefit 
from communication while avoiding the risks of misinformation, humans 
are endowed with a capacity for “epistemic vigilance” (Sperber et al., 2010), 
which enables them to calibrate their trust. Which cognitive mechanisms 
underpin epistemic vigilance toward the source of the information?

Research in psychology has identified a variety of selective trust mechan-
isms, which develop early in ontogeny and operate upon different cues of 
speaker trustworthiness: speaker’s past accuracy (Chow et al., 2008; Koenig 
et al., 2004), perceived competence and confidence (Sabbagh & Baldwin,  
2001), expertise (Koenig & Jaswal, 2011), group membership (Elashi & 
Mills, 2014), perceived benevolence (Mascaro & Sperber, 2009), to mention 
just a few. Speakers that display such cues are typically considered more 
trustworthy than speakers that do not (who are perceived as inaccurate, 
incompetent, inexpert, out-group, malevolent, etc.). As a result, addressees 
are more likely to accept a message as true and more disposed to learn from 
the former than from the latter (for an overview, see Harris, 2012; Poulin 
Dubois & Brosseau-Liard, 2016; Robinson & Einav, 2014).

Another important component of human epistemic vigilance is related to 
the ability to track and evaluate speaker “epistemic commitments”. When 
transmitting information, speakers typically undertake some commitment 
toward the truth of their claims and addressees expect them to respect this 
commitment. This expectation was captured by Grice (1975) in his conversa-
tional Maxim of Quality “Try to make your contribution one that is true”, 
which expresses the assumption that rational and cooperative interlocutors 
provide truthful contributions to the conversation. However, communicators 
can explicitly endorse or distance themselves from the truth of their claims 
through different linguistic devices, thus modulating their epistemic commit-
ments. For instance, Boulat and Maillat (2017) suggest that linguistic markers 
of epistemic modality and evidentiality can function as commitment signals. 
As an example, the epistemic modal “must” would signal a stronger epistemic 
commitment than “might” (compare “The key must be in the closet” with 
“The key might be in the closet”, see also Pietrandrea, 2008). Furthermore, 
research in the philosophy of language and linguistic pragmatics has suggested 
that commitment can be pragmatically modulated. For instance, while assert-
ing is a way of taking commitment toward the truth of the message, implicat-
ing or insinuating may reduce speaker commitment, and leave it open to the 
speaker the possibility to deny having had the intention to communicate 
a given content if this turns out to be false (see, for instance, Fricker, 2012; 
Mazzarella et al., 2018; Pinker et al., 2008).1

Why is it important for humans to track and evaluate epistemic commit-
ment? Commitment is an invitation to trust: committed speakers invite the 
addressee to trust them and accept their claims as true (Vullioud et al.,  
2017). Crucially, though, by doing this, speakers put their reputation at risk, 
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where “reputation” is to be understood as the “track record as an informant” 
(Vallinder & Olsson, 2014). Indeed, committed speakers suffer higher 
reputational costs than non-committed speakers if their message turns out 
to be inaccurate (Mazzarella et al., 2018; Vullioud et al., 2017). It is this 
reputational risk that, according to Vullioud et al. (2017), allows expressing 
and tracking commitments to be advantageous, on average, for both speak-
ers and addressees. On the one hand, speakers who take higher responsi-
bility by displaying commitment (being ready to justify their message if 
necessary and to pay the consequences if the information is found to be 
inaccurate) should have good reasons to incur this risk (e.g., they probably 
have strong evidence for what they say), and addressees should thus be more 
likely to accept the message, making commitment beneficial to speakers. On 
the other hand, given the risk of overcommitment, committed speakers are 
more likely to share true information, making commitment beneficial to 
addresses. There is thus a trade-off for speakers between the benefits that 
come with the expression of stronger commitments and the potential costs 
for reputation as a trustworthy source of information. This balance between 
risks and benefits is thought to have made commitment a crucial evolu-
tionary aspect in the stabilization of human communication (Vullioud et al.,  
2017) since it benefits both speakers (higher acceptance of their messages) 
and the addressees (lower risk of misinformation).

Crucially, it is worth noticing that research in philosophy and epistemology 
has put a great emphasis on the role of commitment for speaker trustworthi-
ness. For instance, Hawley (2014, 2019) defines trustworthiness as the avoid-
ance of unfulfilled commitments. Trusting someone is to believe that this 
person has a commitment, and to rely on this person to fulfil that commit-
ment. In her view, being trustworthy requires fulfilling one’s commitments, 
but also taking commitments that one can fulfil. Applied to testimony, 
epistemic trustworthiness would involve fulfilling one’s commitment to say 
the truth, and undertaking epistemic commitments that are warranted (for 
instance, by committing to the truth of a message for which one has a good 
evidential basis). Building on this perspective, commitment and evidence 
appear to be strongly intertwined. In what follows, we will focus on one way 
of expressing commitment, namely confidence (section 1.2), and discuss its 
interplay with evidence (section 1.3).

1.2. Confidence as a commitment signal

A common linguistic device to adjust commitment is the verbal expression of 
confidence and doubt used to indicate the speaker’s strength of feeling or 
belief in the truth of the information communicated (Clark, 1990). Expressing 
confidence is a means for taking commitment while expressing unconfidence 
is a way of avoiding commitment. One of the most frequent ways for speakers 
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to express confidence is the use of certainty expressions, which fall on 
a continuum of cases from high-confidence phrases to low-confidence 
phrases (with words such as positive, certain, sure, think, and suppose being 
consistently rated in this ordering; see Wesson & Pulford, 2009). Crucially, the 
use of these phrases may have a direct impact on the force of the statement: 
a speaker who employs phrases such as “I suppose that” or “I guess that” is not 
making an assertion and therefore avoids taking responsibility for the truth of 
the message (Marsili, 2018). Furthermore, speakers can also display confi-
dence with other linguistic cues such as speech rate, intonation, volume, and 
non-linguistic cues such as gestures, facial expressions, and posture. Non- 
linguistic cues are typically vaguer than linguistic ones and are thus perceived 
as less committal (Tenney et al., 2019).

There is plenty of evidence in the psychological literature supporting the 
claim that confidence functions as a commitment signal. First, as commit-
ting is beneficial for speakers, the same benefits should be found when 
speakers express confidence. Indeed, confident speakers are more likely to 
be believed (Tenney et al., 2007, 2008, 2019; Vullioud et al., 2017), and 
speakers’ confidence increases addressees’ learning (Birch et al., 2020). 
People favor speakers who make assertions to those marking their claims 
with hedging expressions such as “as far as I know” (C. Moore et al., 1989; 
Sabbagh & Baldwin, 2001; Tenney et al., 2007, 2008). This preferential bias 
for confident speakers is so pervasive that it has received the name of 
“confidence heuristic” in the psychological literature (e.g., Birch et al.,  
2020; Kominsky et al., 2016). Second, as committing puts the speaker’s 
reputation at stake, overconfidence (i.e., being confident when the informa-
tion transmitted is inaccurate) should lead to reputational loss. In line with 
this, several studies have shown that overconfidence is damaging to the 
informant’s reputation as a trustworthy source of information: confident 
speakers who transmit inaccurate information suffer higher costs (punish-
ment and loss of credibility) than unconfident speakers (Mazzarella et al.,  
2018; Tenney et al., 2007, 2008, 2019). Crucially, these costs are higher than 
the costs incurred by inaccurate speakers whom one has trusted based on 
factors other than the expression of commitment (for instance, based on 
their previous accuracy; see Vullioud et al., 2017).

Given that confidence functions as a commitment signal, vigilant interlocu-
tors should track and evaluate speaker’s past calibration between their expres-
sion of confidence and the accuracy of their claims (“confidence-accuracy 
calibration”, see Tenney et al., 2007, 2008, 2019). Humans are well-calibrated 
when their expression of confidence corresponds to the accuracy of the infor-
mation (i.e., confident when the information is accurate, unconfident when the 
information is inaccurate), and they may pay for a bad confidence-accuracy 
calibration (i.e., confident when the information is inaccurate, unconfident 
when the information is accurate). Addresses expect speakers to show good 
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confidence-accuracy calibration (“presumption of calibration”), and they tend 
to distrust bad-calibrated communicators when they have access to this calibra-
tion cue (Tenney et al., 2007, 2008, 2019; Vullioud et al., 2017).

To conclude this discussion on confidence as a commitment signal, let us 
go back to Hawley’s notion of trustworthiness. As suggested earlier, according 
to Hawley (2019), being trustworthy requires fulfilling one’s commitments, as 
well as taking commitments that one can fulfil. In light of this, we suggest that 
confidence-accuracy calibration matters for this first requirement: expressing 
confidence is a way of acquiring commitment toward the truth of one’s claim, 
and being accurate is the fulfillment of that commitment. In the next section, 
we investigate the second requirement: taking commitments that one can 
fulfil. Specifically, we raise the question of whether the perceived trustworthi-
ness of confident speakers should be affected by the quality of the evidence 
available to them. What if a bad-calibrated overconfident speaker is justified 
by strong evidence? And what about a well-calibrated confident speaker who 
is right but not justified by enough evidence? We explore the importance of 
evidence when evaluating speaker trustworthiness, and outline why the con-
fidence expressed (which signals the speaker’s epistemic commitment) should 
be justified by the speaker’s evidence.

1.3. Adjusting commitment to evidence: confidence-evidence calibration

People typically expect informants to provide information that is not only true 
but also supported by adequate evidence. This expectation is captured by 
the second Gricean sub-maxim of Quality: “Do not say that for which you lack 
adequate evidence” (Grice, 1975). Cooperative speakers generally assert infor-
mation for which they have a good evidential basis, and addresses expect them 
to have evidence for what they assert. To probe this intuition, Kneer (2018) 
experimentally investigated under which conditions an assertion is judged as 
acceptable. He tested four different norms of assertions that have been 
proposed in the literature: the “truth” norm saying that one should assert 
that p only if p is true, the “knowledge” norm saying that one should assert 
that p only if one knows that p (i.e., p is true and justified), the “belief” norm 
saying that one should assert that p only if one believes that p, and the 
“justified belief” norm saying that one should assert that p only if one believes 
that p and one has justification for it. According to the two last norms, it is 
acceptable to make an assertion even if it is false. In a series of experiments, 
Kneer (2018) found that in a situation in which a speaker asserts an acciden-
tally true belief that is justified, participants considered p as not known but still 
assertable (against the knowledge account), while in a situation in which 
a speaker asserts a false belief that is justified, participants considered p as 
not known and not true but still assertable (against both the knowledge 
account and the truth account). However, in both situations, participants 
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considered p as justified and assertable, supporting the justified belief account 
(p is assertable when it is believed and justified). To control that the findings 
were indeed the results of a justified belief norm and not simply a belief norm, 
Kneer (2018) compared a situation in which the speaker asserts that p and has 
good evidence for it with another situation in which the speaker has poor 
evidence. The results show that in the first situation, participants considered 
p as believed, justified and assertable (which supports both the justified belief 
account and the belief account), but in the second situation participants 
considered p as believed, not justified and not assertable (contradicting the 
belief account and supporting the justified belief account). Kneer (2018) 
concluded that the justified belief norm is the only norm of assertion that 
could explain all these findings. Justification is not only sufficient (p is asser-
table when it is justified, even if it is not true), but it is also a necessary 
condition for an assertion (p is not assertable when it is not justified, even if it 
is true).2 As a result, it may be argued that, because speakers are expected to 
assert what they have adequate evidence for, speaker trustworthiness may be 
affected by whether speakers satisfy this expectation, over and beyond the 
actual truth or accidental falsity of their claim.

What are the implications for the relationship between confidence, accu-
racy and evidence? One may argue that a confident speaker who conveys 
a piece of information which turns out to be wrong may be less likely to 
suffer a reputation cost if the confidence expressed was justified by strong 
evidence. If the falsity of the claim could not have been foreseen and appears 
highly unlikely based on the available evidence, confidence would be justi-
fied and should not be punished. Preliminary evidence from experimental 
psychology suggests that this is indeed the case. Tenney et al. (2008) study 
shows that the reputation of a confident speaker that is found to be 
inaccurate (and thus suffers a reputational cost) is restored when the mis-
take turns out to be justified. This indicates that speaker trustworthiness is 
affected by confidence-evidence calibration, more than confidence-accuracy 
calibration. The first objective of our experimental study is to corroborate 
the hypothesis that overconfidence does not backfire when a confident but 
inaccurate claim is justified and thus to replicate Tenney et al. (2008) 
preliminary findings in this direction (see Experiment 1).

Crucially, though, to examine whether confidence-evidence calibration 
trumps confidence-accuracy calibration in the assessment of speaker 
trustworthiness, one also needs to investigate cases in which confident 
speakers turn out to be accurate, although their confidence was not 
supported by adequate evidence. In these cases, speakers are accurate 
only by chance, and the invitation to trust carried by their expression of 
confidence is thus fundamentally unwarranted. Previous literature in 
epistemology has long discussed cases of “epistemic luck”, that is, cases 
in which a belief turns out to be true because of mere luck, and 
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vigorously debated the extent to which a proper account of knowledge 
should exclude them (starting from the seminal work of Gettier, 1963; see 
Engel, 2011 for a review). Similar concerns can arise for cases of testi-
monial luck, that is, situations in which a testimony turns out to be 
accurate because of mere luck. The second objective of our experimental 
study is thus to investigate the implications of testimonial luck for the 
assessment of speaker trustworthiness (Experiment 2). More specifically, 
we aim at testing the hypothesis that confidence can backfire if 
a confident and accurate claim is not justified. To our knowledge, no 
previous experimental work has addressed this issue.

There are at least two different reasons why a confident speaker who is 
accurate only by chance should suffer a reputational loss. The first one 
involves counterfactual considerations: while the claim is accurate in the 
actual world, given the available evidence, the same claim could have easily 
turned out to be wrong, if things went slightly differently (that is, in nearly 
all nearby possible worlds in which the confident speaker had the same 
evidence). For this reason, confidence appears to be misplaced, and speaker 
trustworthiness should be revised downwards (see Pritchard, 2003 for an 
analogous modal characterization of epistemic luck). The second reason 
concerns the predictability of future interaction. If the confident claim 
turned out to be accurate only by chance, there is no guarantee that the 
speaker will provide valuable (that is, epistemically warranted) information 
in the future. As a result, although the speaker is accurate today, there is no 
reason to trust them in the future.

Overall, we suggest that speakers may be held accountable for expressing 
a level of confidence (and therefore commitment) that matches the quality of 
the evidence available to them. When transmitting information, speakers may 
be more or less confident about its accuracy depending on how they acquired 
this information. As a result, they would be well calibrated when their expres-
sion of confidence corresponded to the strength of the evidence (i.e., confident 
when they have strong evidence, unconfident when they have weak evidence), 
and they may pay a reputational cost for a bad confidence-evidence calibration 
(i.e., confident when they have weak evidence, unconfident when they have 
strong evidence), independently of the accuracy of the information. The present 
study investigates whether confidence-evidence calibration matters more than 
confidence-accuracy calibration when judging speaker trustworthiness.

2. The present study

The present study has two aims. First, to replicate the findings of 
Tenney et al. (2008) in support of the hypothesis that overconfidence 
does not backfire when a confident but inaccurate claim is justified: the 
trustworthiness of a confident speaker who turns out to be wrong is 
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restored if the confidence expressed is based on strong evidence 
(Hypothesis 1 – Experiment 1). Crucially, this replication would allow 
to establish the same findings across different experimental settings 
(from Tenney et al.’s pen and pencil experiment with participants in 
the lab to our web-based experiment with online participants) and thus 
support the viability of our methodological approach. Second, the study 
aimed at investigating whether confidence can backfire if a confident 
and accurate claim is not justified: the trustworthiness of a confident 
speaker who turns out to be right is damaged if the confidence 
expressed is based on weak evidence (Hypothesis 2 – Experiment 2). 
The pre-registration of the study can be found on OSF with the 
following link: https://osf.io/fbv8g/?view_only=d3e7a5c5c7ef49439d5d 
baabea5db912. The study was approved by the Ethics Committee of 
the University of Neuchâtel.

To test our two hypotheses, we conducted two online experiments in 
which participants were presented with two testimonies concerning a car 
accident, one from a confident witness and the other from an unconfident 
witness (both identified as males). In Experiment 1, both witnesses were 
inaccurate but were justified by strong evidence. In Experiment 2, both 
witnesses were accurate but had weak evidence. So, in both experiments, the 
accuracy and the strength of evidence were kept stable between the two 
witnesses, and the level of confidence differed between the two witnesses. 
The material was adapted from Tenney et al. (2008, Experiment 2), and we 
used the same type of evidence employed in their study, that is, perceptual 
evidence. Participants judged the credibility of the two witnesses (on a scale 
from 1 to 6) and were asked to choose which of the two depositions they 
believed at different times during the experiment, as information about 
accuracy and evidence unfolds. Participants were asked to justify their 
choices (as an attention check). We, therefore, had two measures of speaker 
trustworthiness: credibility (continuous measure) and believability (binary 
measure). Both trustworthiness measures were also taken from Tenney et al. 
(2008). We measured trustworthiness at three distinct times: (1) partici-
pants have no information about the accuracy and strength of evidence, (2) 
participants get feedback about accuracy, and (3) participants get feedback 
about evidence. This allowed us to investigate whether the confident witness 
would regain their trustworthiness when their inaccuracy was found to be 
justified by strong evidence (Experiment 1) and whether they would lose 
their trustworthiness when their accuracy was discovered to be not suffi-
ciently evidenced (Experiment 2). Based on the expectation that we would 
be able to replicate Tenney et al.’s findings, the two experiments were run at 
the same time with participants being randomly assigned to one of the two 
experiments. For the sake of exposition, we present the two experiments one 
after the other.
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2.1. Experiment 1

Experiment 1 tested Hypothesis 1: the trustworthiness of a confident 
speaker who turns out to be wrong is restored if the confidence expressed 
is based on strong evidence.

2.1.1. Method
Participants. The sample size was determined based on a power analysis. 
Since there are no agreed-upon sample size calculations for mixed models, 
we made our sample size calculation based on the statistical tests used by 
Tenney et al. (2008). The largest resulting sample size was selected, i.e., 107 
participants. The sample size was based on having 80% power to detect an 
effect size w = 0.3 (medium effect size) with df = 2 for a chi-square. This 
sample was approximately the same as the original study (i.e., 105 partici-
pants in Tenney et al., 2008).

The experiment was implemented on Qualtrics, and participants were 
recruited via Prolific. Only native adult English speakers could take part in 
the experiment (pre-screening on Prolific), and they were paid 0.88£/1.12$ 
(the experiment took about 7 minutes). The final sample size was 108 
participants (30 men, 78 women, Mage = 37.19, SD = 12.73). We did not 
exclude any participants (all participants completed the entire experiment 
and all the participants gave relevant justifications for their answers).

Materials and design. All the vignettes are given in the Supplementary 
material.

At Time 1, participants read two witnesses’ depositions describing a car 
accident. The witnesses disagreed on which car was at fault in the accident and 
identified the passenger in one of the vehicles. One witness was confident 
about all aspects of his testimony, i.e., the accident, the weather that day, and 
the identification of the passenger. The other witness was confident about the 
accident and the weather, but not about the identification of the passenger. 
The confident witness was therefore committed to the truth of the passenger 
identification, while the unconfident witness was not. Which informant was 
confident/unconfident (i.e., Witness 1 or Witness 2) was counterbalanced. 
Both witnesses identified the same person as the passenger (a man sitting in 
the third row of the courtroom). After reading the two testimonies, partici-
pants rated the credibility of each witness on a scale from 1 (not credible) to 6 
(credible). They also made a binary decision as to which witness’s deposition 
they believed and justified this choice.

At Time 2, participants got feedback about the accuracy of the weather 
report and the passenger identification (but not about the rest of the 
deposition). Participants learned that both witnesses were accurate about 
the weather on the day of the accident but inaccurate about the 
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identification of the passenger. Participants rated again the credibility of 
each witness as well as made a binary decision as to which witness’s 
deposition they believed, and justified this choice.

At Time 3, participants got feedback about the strength of the evidence 
that both witnesses had to identify the passenger. Participants read that the 
two witnesses had strong evidence (they were justified in being inaccurate): 
they were told that the passenger had an identical twin who was also friends 
with the driver. The evidence on the basis on which the two witnesses had 
formulated their claims was therefore perceptual and strong. Participants 
rated again the credibility of each witness as well as made a binary decision 
as to which witness’s deposition they believed, and justified this choice.

We expected that, at Time 1, in the absence of any information about 
accuracy and strength of evidence, the confident witness (i.e., confident 
about the accident, the weather, and the identification of the passenger) 
would be judged more trustworthy (i.e., he would be rated as more credible 
and would be more likely to be believed) than the unconfident witness (i.e., 
confident about the accident and the weather, but not about the identifica-
tion of the passenger). At Time 2, when both witnesses turn out to be 
inaccurate (i.e., they identified the wrong passenger), the confident witness 
would lose his trustworthiness (both for credibility and believability) to the 
benefit of the unconfident witness. At Time 3, when the inaccuracy is found 
to be justified by strong evidence (i.e., the passenger had an identical twin 
who was also friends with the driver), the confident informant’s trustworthi-
ness would be restored (both for credibility and believability).

2.1.2. Results
All the analyses were performed in R (v. 4.2.1; R Core Team, 2022) using 
R Studio (v. 2.4.1; RStudio Team, 2022). We fitted a cumulative linear 
mixed model (CLMM) for credibility ratings which included confidence 
and time as fixed effects, and participant as a random effect. 
Furthermore, we fitted a generalized linear mixed model (GLMM) for 
believability which included time as a fixed effect, and participant as 
a random effect. Data and R scripts are available on OSF (https://osf.io/ 
z92tg/?view_only=7402859320fd43dea4b652e1ef4bfbb5). Results show 
a significant interaction effect of confidence and time on credibility (χ2 

(2) = 106.896, p < .001, see Figure 1). Believability changed over time as 
predicted (χ2(2) = 59.229, p < .001, see Figure 2). For the post-hoc 
comparisons,3 we used paired Wilcoxon signed-rank tests for credibility 
ratings, and binomial tests for believability. In the absence of any infor-
mation about accuracy and strength of evidence (Time 1), the confident 
witness was judged more trustworthy: he was rated as more credible (M  
= 4.38, Md = 4, SD = 1.05) than the unconfident witness (M = 3.79, Md = 4, 
SD = 1.10, Z = 1851, p < .001, r = .53), and was more likely to be believed 
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than the unconfident witness (63% confident witness, 68/108, binomial p  
= .009, Cohen’s g = .13). At Time 2, when both witnesses turned out to be 
inaccurate, the confident witness lost his trustworthiness to the benefit of 
the unconfident witness: he was rated as less credible (M = 2.67, Md = 3, 
SD = 1.07) than the unconfident witness (M = 4.10, Md = 4, SD = 1.24, Z =  
273, p < .001, r = −.85), and was less likely to be believed than the 
unconfident witness (22% confident witness, 24/108, binomial p < .001, 
Cohen’s g = −.28). At Time 3, when the inaccuracy was found to be 
justified by strong evidence, the confident witness’ trustworthiness was 
(partially) restored: the confident witness was rated as credible (M = 4.07, 
Md = 4, SD = 1.30) as the unconfident witness (M = 3.94, Md = 4, SD =  
1.26, Z = 1342.5, p = .552, r = .08), and was more likely to be believed than 
the unconfident witness (63% confident witness, 68/108, binomial p  
= .009, Cohen’s g = .13).

Figure 1. Credibility scores of the confident (black) and unconfident (gray) witnesses, on a scale 
from 1 “not credible” to 6 “credible”.

Figure 2. Percentage of participants who believed the deposition of the confident (black) or 
unconfident (gray) witness.
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2.1.3. Discussion
The results of Experiment 1 supported our first hypothesis: Trustworthiness 
is (at least partially) recovered when a confident and inaccurate claim is 
justified by strong evidence. At Time 1, when confidence was the only factor 
participants could rely on, the confident witness was rated as more credible 
and was more likely to be believed. This result is in line with the idea that, in 
the absence of other cues of trustworthiness, individuals may adopt 
a confidence heuristic, as well as with previous findings showing that 
confidence acts as a commitment signal, and thus increases the likelihood 
that the message will be accepted as true. At Time 2, when the confident 
witness turned out to be overconfident (confident and inaccurate), he lost 
his trustworthiness to the benefit of the unconfident witness. This finding 
supports the role of confidence-accuracy calibration in the assessment of 
speaker trustworthiness: participants judged a bad-calibrated (confident 
and inaccurate) speaker less trustworthy than a well-calibrated (unconfident 
and inaccurate) speaker.

At Time 3, when the overconfident witness (confident and inaccurate) 
turned out to be justified (strong evidence), his trustworthiness was restored 
(although not completely). This result supports the claim that a good con-
fidence-evidence calibration can counteract the negative effects of a bad 
confidence-accuracy calibration: participants partially restored the reputa-
tional loss of the speaker displaying good confidence-evidence calibration 
(confident and strong evidence), even if the speaker was overconfident 
(confident and inaccurate).

Overall, these results are in line with the findings of Tenney et al. (2008). 
Interestingly, though, our results reveal that the overconfident witness still 
incurred some cost (although he was justified), as his credibility rating was 
slightly (but significantly) lower at Time 3 compared to Time 1. There was 
no evidence of such a cost in Tenney et al. (2008), where the confident 
witness’s credibility ratings at Time 3 were comparable to those at Time 1, 
and they were higher than the credibility ratings for the unconfident witness 
at Time 3. In contrast to this, our data suggest that failing to fulfil 
a commitment (i.e., failing to convey a true message when the claim is 
made with confidence) can still have an impact on speaker trustworthiness, 
even if the speaker is perceived to be justified to take this commitment (i.e., 
by strong evidence).

2.2. Experiment 2

Experiment 2 tested Hypothesis 2: the trustworthiness of a confident 
speaker who turns out to be right is damaged if the confidence expressed 
is based on weak evidence.
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2.2.1. Method
Participants. The rationale for the sample size, the recruitment procedure 
and the exclusion criterion were the same as for Experiment 1. The final 
sample size comprised 109 native adult English speakers (30 men, 78 
women, 1 non-binary/third gender, Mage = 37.73, SD = 13.28) recruited via 
Prolific and paid 0.88£/1.12$ for participating in the online experiment on 
Qualtrics. No participant was excluded from the data.

Materials and design. All the vignettes are given in the Supplementary 
material.

Time 1 of Experiment 2 was identical to Time 1 of Experiment 1. At Time 
2, participants got feedback about the accuracy of the weather report and the 
passenger identification (but not about the rest of the deposition). 
Participants learned that both witnesses were accurate about the weather 
on the day of the accident and (contrary to Experiment 1) about the 
identification of the passenger. Participants rated again the credibility of 
each witness and made a binary decision as to which witness’s deposition 
they believed, and justified this choice.

At Time 3, participants got feedback about the strength of the evidence 
that both witnesses had to identify the passenger. Participants read that the 
two witnesses had weak evidence to support their claims (contrary to 
Experiment 1). They were told that the CCTV camera footage of 
a restaurant revealed that the passenger had his back turned the whole 
time and his face was not visible from the perspective of the witnesses. 
The evidence was therefore perceptual and weak. Participants rated again 
the credibility of each witness as well as made a binary decision as to which 
witness’s deposition they believed, and justified this choice.

As for Experiment 1, we expected that, in the absence of any information 
about accuracy and evidence (Time 1), the confident witness (i.e., confident 
about the accident, the weather, and the identification of the passenger) 
would be judged more trustworthy (i.e., he would be rated as more credible 
and would be more likely to be believed) than the unconfident witness (i.e., 
confident about the accident and the weather, but not about the identifica-
tion of the passenger). At Time 2, when both informants turn out to be 
accurate (i.e., they identified the right passenger), the confident informant 
would keep his trustworthiness (both for credibility and believability). At 
Time 3, when the testimony of the informants is found to be warranted by 
weak evidence (i.e., the CCTV camera footage of a restaurant revealed that 
the passenger had his back turned the whole time and his face was not 
visible), the confident informant would suffer a reputational loss (both for 
credibility and believability).
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2.2.2. Results
All the analyses were performed in R (v. 4.2.1; R Core Team, 2022) 
using R Studio (v. 2.4.1; RStudio Team, 2022). We fitted a cumulative 
linear mixed model (CLMM) for credibility ratings which included 
confidence and time as fixed effects, and participant as a random 
effect. Furthermore, we fitted a generalized linear mixed model 
(GLMM) for believability which included time as a fixed effect, and 
participant as a random effect. Data and R scripts are available on 
O S F  ( h t t p s : / / o s f . i o / z 9 2 t g / ? v i e w _ o n l y = 7 4 0 2 8 5 9 3 2 0 f d 4 3 d e a 4  
b652e1ef4bfbb5). There was a significant interaction effect of confi-
dence and time on credibility (χ2(2) = 39.016, p < .001, see Figure 3). 
Believability changed over time as predicted (χ2(2) = 54.792, p < .001, 
see Figure 4). For the post-hoc comparisons,4 we used paired 
Wilcoxon signed-rank tests for credibility ratings, and binomial tests 
for believability. In the absence of any information about accuracy 
and strength of evidence (Time 1), the confident witness was judged 
more trustworthy: he was rated as more credible (M = 4.42, Md = 5, 
SD = 1.16) than the unconfident witness (M = 4.03, Md = 4, SD = 0.99, 
Z = 1762.5, p = .002, r = .42), and was more likely to be believed than 
the unconfident witness (65% confident witness, 71/109, binomial p  
= .002, Cohen’s g = .15). At Time 2, when both witnesses turned out to 
be accurate, the confident witness kept his trustworthiness, and even 
increased it. The confident witness was still judged more trustworthy 
than the unconfident witness: he was rated as more credible (M = 4.79, 
Md = 5, SD = 1.24) than the unconfident witness (M = 4.10, Md = 4, SD  
= 1.24, Z = 1697.5, p < .001, r = .58), and was more likely to be believed 
than the unconfident witness (74% confident witness, 81/109, bino-
mial p < .001, Cohen’s g = .24). At Time 3, when the testimony of the 

Figure 3. Credibility scores of the confident (black) and unconfident (gray) witnesses, on a scale 
from 1 “not credible” to 6 “credible”.
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witnesses was found to be warranted by weak evidence, the confident 
witness suffered a reputational loss: he was rated as less credible (M =  
3.43, Md = 4, SD = 1.41) than the unconfident witness (M = 3.94, Md =  
4, SD = 1.17, Z = 770.5, p = .001, r = −.43), and was as likely to be 
believed as the unconfident witness (49% confident witness, 53/109, 
binomial p = .848, Cohen’s g = −.01).

2.2.3. Discussion
The results of Experiment 2 supported our second hypothesis: Trustworthiness 
is damaged if an accurate and confident claim is not sufficiently evidenced. As 
in Experiment 1, at Time 1, when participants had information only about the 
witness’s confidence, the confident witness was rated as more credible and was 
more likely to be believed than the unconfident witness. At Time 2, when both 
witnesses turned out to be accurate, the confident witness increased his per-
ceived trustworthiness. This result confirms the importance of confidence- 
accuracy calibration: participants judged a well-calibrated (confident and accu-
rate) speaker more trustworthy than a poorly calibrated (unconfident and 
accurate) speaker. Interestingly, though, this result also shows that underconfi-
dence is not damaging (the unconfident witness did not lose their trustworthi-
ness when he was found to be poorly calibrated), thus suggesting that 
underconfidence was not perceived as insincere or uncooperative.

Finally, at Time 3, when the well-calibrated (confident and accurate) witness 
turned out to be not justified (he was found to be accurate “by chance”), he lost 
his trustworthiness. This result supports the hypothesis that a speaker showing 
bad confidence-evidence calibration pays a reputational price even if this 
speaker displays a good confidence-accuracy calibration. This shows that con-
fidence-evidence calibration can trump confidence-accuracy calibration when it 
comes to assessing speaker trustworthiness. Making a commitment that one can 

Figure 4. Percentage of participants who believed the deposition of the confident (black) or 
unconfident (gray) witness.

PHILOSOPHICAL PSYCHOLOGY 117



fulfil (in the epistemic sense of can) may therefore be more important than 
actually fulfilling the commitment.

3. General discussion

Epistemic vigilance allows humans to face the risk of misinformation and 
calibrate their trust toward the source of information. This calibration is 
sensitive to a variety of cues of speaker trustworthiness. In this paper, we 
were interested in two of these cues (and their interplay): the speakers’ 
display of their epistemic commitments via the expression of confidence, 
and the quality of the evidence available to them, i.e., the confidence- 
evidence calibration. We tested two hypotheses. First, that overconfidence 
does not backfire when a confident but inaccurate claim is justified 
(Hypothesis 1). Second, that confidence can backfire if a confident and 
accurate claim is not justified (Hypothesis 2). By experimentally manipulat-
ing the time at which participants received information about the confi-
dence, accuracy and evidence of the two witnesses, we were able to 
investigate their respective (and cumulative) contributions to participants’ 
judgments of speaker trustworthiness and examine how they evolved. In 
both experiments, trustworthiness judgments appeared to be sensitive to 
good/bad confidence-accuracy calibration (Time 2). The trustworthiness of 
the confident witness who displayed a bad confidence-accuracy calibration 
was revised downwards (Experiment 1), while the trustworthiness of the 
confident speaker was reinforced when the confidence-accuracy calibration 
turned out to be good (Experiment 2). Interestingly, though, while confi-
dence-accuracy calibration played a role in reassessing the trustworthiness 
of the confident speaker, it did not have a comparable impact on the 
perceived trustworthiness of the unconfident speaker. More specifically, 
the trustworthiness of the well-calibrated unconfident speaker was rein-
forced (Experiment 1), but bad confidence-accuracy calibration did not lead 
to any reputational loss for the unconfident speaker (Experiment 2).

Finally, the results show that, when assessing the trustworthiness of 
a confident speaker, confidence-evidence calibration plays a bigger role 
than confidence-accuracy calibration. Indeed, the trustworthiness of 
a confident and inaccurate speaker is adjusted upwards when participants 
receive information about the speaker’s good confidence-evidence calibra-
tion (Experiment 1). Furthermore, speaker trustworthiness is revised down-
wards when a confident and accurate speaker is found to be poorly justified, 
thus displaying bad confidence-evidence calibration (Experiment 2). 
Interestingly, the impact of confidence-evidence calibration was stronger 
for the confident witness than for the unconfident witness, whose credibility 
ratings appear to be stable from Time 2 to Time 3 in both experiments.
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Overall, our results supported our hypotheses and indicate that confi-
dence-evidence calibration is crucial for speaker trustworthiness. On the 
one hand, a good confidence-evidence calibration can counteract (at least 
partially) the reputational costs related to a bad confidence-accuracy cali-
bration. On the other hand, a bad confidence-evidence calibration can 
override a good confidence-accuracy calibration, and damage the perceived 
speaker trustworthiness.

Having good evidence in support of a confident claim thus matters more 
than actually saying the truth, and asserting an accurate information does 
not make us trustworthy if one lacks evidence for it (i.e., one is right by 
chance). One should thus avoid expressing confidence when one is not 
justified by evidence. Indeed, as Kominsky et al. (2016) suggest, in contexts 
in which it is not possible to have evidence (or high certainty), it is, there-
fore, more appropriate not to appear too confident. In these cases, showing 
confidence is a sign of incompetence (or miscalibration), while showing 
ignorance is a sign of expertise (knowing the limits), or what Kominsky and 
colleagues call “virtuous ignorance”. Interestingly, Kominsky et al. (2016) 
found that people are more likely to believe a confident speaker when the 
information is knowable, and a cautious (or ignorant) speaker when the 
information is not knowable. Moreover, it has been claimed in the philoso-
phy of lies that asserting something that one is not sure is true (“partial 
truths”) can be as epistemically damaging for the addressee as asserting 
something one is not sure it is false (“partial lies”), and that speakers should 
thus only assert what they are confident about (Trpin et al., 2020).

The importance of the evidential cue for evaluating the speaker trust-
worthiness is reflected in the fact that the capacity to detect and use this cue 
develops quite early in ontogeny. A few studies have provided some insights 
into the role of evidence in children’s assessment of speaker trustworthiness. 
For instance, Pillow (1989) showed that children preferred to learn from 
individuals whose testimony could be warranted by direct perceptual evi-
dence, thus displaying the ability to infer another person’s knowledge or 
ignorance on the basis of recent perceptual experience, and orient their trust 
choices accordingly. Interestingly for our study, Einav and Robinson (2011) 
showed that the assessment of speaker trustworthiness is sensitive to how 
speakers achieved their prior accuracy. Starting from the age of 4, when 
confronted with two equally accurate partners, children were more likely to 
trust the testimony of an informant who has demonstrated epistemic auton-
omy in the past (an unaided informant) than the testimony of an informant 
who relied systematically on a third party to provide accurate information 
(an assisted informant). This indicates that even children are sensitive to the 
fact that mere accuracy is not enough for true knowledge, and it may not be 
a predictor of speaker trustworthiness in the long term.
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These results are echoed in the adult literature by studies that show that 
claims of first-hand evidence increase the probability to be trusted, and 
humans are therefore likely to use them when this is advantageous 
(Castelain et al., 2019). In contrast with this, claims of secondhand evidence 
(i.e., the evidence comes from a third party) decrease the likelihood to be 
trusted (Mahr & Csibra, 2021), although the identity of the source of informa-
tion appears to play a crucial role: a message based on secondhand evidence is 
more likely to be accepted as true if the original source is credible and close to 
the speaker (Altay et al., 2020). Overall, this set of studies indicates that 
epistemic vigilance toward the source of information comprises mechanisms 
dedicated to the assessment of the evidential basis of a speaker’s claims and 
that the output of this evaluation is used to calibrate trust.

Finally, it is worth discussing the relevance of our study to the distinction 
between overconfidence and underconfidence and its social implications. 
Researchers have mainly focused on one type of bad confidence-accuracy 
calibration, i.e., overconfidence (expressing confidence when the information 
is inaccurate). But speakers can also be poorly calibrated when they express 
uncertainty while the information is accurate, i.e., by being underconfident. 
This bad calibration may lead the addressee to disregard true information. 
Being too cautious may prevent accurate and potentially important informa-
tion from being transmitted, and underconfident speakers should therefore 
also be exposed to costs. However, while underconfidence (or “understating”) 
is also a sign of bad calibration, it is often perceived as sincerer (or less 
misleading) or more cooperative than overconfidence (or “overstating”) 
(Marsili, 2018). This is confirmed by our results showing that an unconfident 
speaker is not judged as less trustworthy when the claim that he could have 
expressed with more confidence turns out to be true (poor confidence- 
accuracy calibration). Moreover, the trustworthiness of the unconfident 
speaker does not seem to be impacted by the confidence-evidence calibration.

This indicates that overconfidence is more damaging than underconfi-
dence. Why is this the case? This may be explained in terms of commitment: 
while an underconfident speaker avoids any epistemic commitment, an 
overconfident speaker commits to the truth of the message communicated, 
making the violation of this commitment more costly (Marsili, 2018). In line 
with our results, this would imply that only committed speakers are 
impacted by poor confidence-accuracy as well as poor confidence- 
evidence calibration. This is arguably due to the relationship between 
speaker communicative benefits and reputational costs: great benefits 
(higher message acceptance, higher perceived credibility) imply high costs 
(reputation loss), while small benefits (lower message acceptance) imply low 
costs (no or smaller reputation loss). An unconfident speaker does not 
commit to the truth of the message and thus does not put their reputation 
at stake. In fact, when the risks for reputation are low, it is not advantageous 
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for a speaker to express with unconfidence a claim for which they have good 
support (and for which they are thus more likely to be right), as they miss 
the opportunity of getting greater benefits. This may explain why under-
confidence is rare compared to overconfidence (D. A. Moore et al., 2015).

These observations have implications for the way speakers should man-
age their reputation while using communication to achieve their goals. On 
one hand, while expressing confidence may increase the chance to get one’s 
message accepted, it may damage one’s epistemic reputation if this con-
fidence is not justified, making overconfidence detrimental in the long term. 
On the other hand, while unconfidence may make us less convincing when 
confidence is the only cue that the addressee can use to evaluate our 
trustworthiness, it pays off in situations in which information cannot be 
known (Kominsky et al., 2016), or when one lacks adequate evidence (as 
suggested by our results).

To conclude, it is worth noticing that, in the present study, the role of 
confidence-accuracy calibration and confidence-evidence calibration in the 
assessment of speaker trustworthiness was investigated in the context of 
a courtroom decision in which the need for accuracy and evidence is 
particularly salient (see Borg & Connolly, 2022). Of course, the costs of 
bad calibrations on speaker trustworthiness may be more or less pro-
nounced depending on the context, the relevance of the information, and 
the possible consequences for the receiver. Although we expect this overall 
pattern to generalize, future experimental studies should extend these find-
ings to different conversational contexts.

4. Conclusions

Philosophical analyses of trustworthiness consider this notion as tightly 
linked with commitment. Specifically, Hawley (2014, 2019) defined trust-
worthiness as the avoidance of unfilled commitments. Being trustworthy 
would thus require fulfilling the commitments one has already acquired, 
and taking commitments one can fulfil. In this paper, we focused on speaker 
trustworthiness, that is, trustworthiness as a source of information via 
communication. The results of our experiments showed that failing to fulfil 
a commitment (i.e., failing to convey a true message when this is expressed 
with confidence) has a negative impact on speaker trustworthiness, but that 
taking a commitment that is not warranted (i.e., by expressing confidence 
based on weak evidence) appears to be even more costly for speakers’ 
reputation as trustworthy sources of information. Furthermore, failing to 
fulfil a commitment is less costly if this commitment is warranted (i.e., the 
confident speaker has strong evidence). We thus suggest that Hawley’s 
requirements to establish trustworthiness are not on a par: taking commit-
ments that one can fulfil is more important than actually fulfilling them; one 
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can still be considered as trustworthy even when failing to fulfil 
a commitment that one was justified in taking. This has important implica-
tions for the psychological literature on overconfidence: confidence- 
evidence calibration can override confidence-accuracy calibration, such 
that a speaker displaying good confidence-evidence calibration can still be 
considered as trustworthy even if they manifest poor confidence-accuracy 
calibration.

To conclude, this study shows that speaker trustworthiness as a source of 
information depends on how confidence expression is calibrated to the 
speaker’s evidential basis, and that to keep their own reputation, a speaker 
should first and foremost commit to what they have evidence for. 
Committing to the truth of a message only when one is justified is a better 
sign of epistemic responsibility than actually sharing true information, 
which may be accidentally transmitted by people who are not deeply con-
cerned about truth.

Notes

1. While deniability is always possible, it is not always plausible, and implausible denials 
may have a detrimental effect on speaker trustworthiness (Hawley, 2019). See 
Mazzarella (2021) for an account of what makes a denial be perceived as plausible.

2. Kneer (2021) replicated these results in the U.S.A, Germany and Japan, showing that 
this justified belief norm is shared by different cultures and languages.

3. The statistical significance of the post-hoc comparisons is assessed based on 
a Bonferroni correction (i.e., α = 0.05/9 = 0.006). Concerning the evolution of the 
confident witness credibility, he was rated as less credible at Time 2 (M = 2.67, Md = 3, 
SD = 1.07) than at Time 1 (M = 4.38, Md = 4, SD = 1.05, Z = 4497.5, p < .001, r = .93), 
more credible at Time 3 (M = 4.07, Md = 4, SD = 1.30) than at Time 2 (M = 2.67, Md =  
3, SD = 1.07, Z = 342.5, p < .001, r = −.84), but less credible at Time 3 (M = 4.07, Md =  
4, SD = 1.30) than at Time 1 (M = 4.38, Md = 4, SD = 1.05, Z = 918.5, p = .005, r = .44). 
Concerning the evolution of the unconfident witness credibility, he was rated as more 
credible at Time 2 (M = 4.10, Md = 4, SD = 1.24) than at Time 1 (M = 3.79, Md = 4, SD  
= 1.10, Z = 513, p = .004, r = −.42), as credible at Time 3 (M = 3.94, Md = 4, SD = 1.26) 
as at Time 2 (M = 4.10, Md = 4, SD = 1.24, Z = 865, p = .097, r = .26), and as credible at 
Time 3 (M = 3.94, Md = 4, SD = 1.26) as at Time 1 (M = 3.79, Md = 4, SD = 1.10, Z =  
257, p = .033, r = −.37).

4. The statistical significance of the post-hoc comparisons is assessed based on a Bonferroni 
correction (i.e., α = 0.05/9 = 0.006). Concerning the evolution of the confident witness 
credibility, he was rated as more credible at Time 2 (M = 4.79, Md = 5, SD = 1.24) than at 
Time 1 (M = 4.42, Md = 5, SD = 1.16, Z = 230.5, p < .001, r = −.64), less credible at Time 3 
(M = 3.43, Md = 4, SD = 1.41) than at Time 2 (M = 4.79, Md = 5, SD = 1.24, Z = 3637, p  
< .001, r = .90), and less credible at Time 3 (M = 3.43, Md = 4, SD = 1.41) than at Time 1 
(M = 4.42, Md = 5, SD = 1.16, Z = 2662, p < .001, r = .82). Concerning the evolution of the 
unconfident witness credibility, he was rated as credible at Time 2 (M = 4.10, Md = 4, SD  
= 1.24) as at Time 1 (M = 4.03, Md = 4, SD = 0.99, Z = 649, p = .545, r = −.09), as credible at 
Time 3 (M = 3.94, Md = 4, SD = 1.17) as at Time 2 (M = 4.10, Md = 4, SD = 1.24, Z = 1052, 
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p = .195, r = .19), and as credible at Time 3 (M = 3.94, Md = 4, SD = 1.17) as at Time 1 (M  
= 4.03, Md = 4, SD = 0.99, Z = 1091, p = .399, r = .12).
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