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Abstract

What do we infer about others when they express uncertainty? A broad literature on this
question has yielded results that appear contradictory. In prior work, expressing more (versus
less) certainty has been associated with being perceived as being both more and less competent.
In this paper, I propose and test a theory to reconcile these findings. I argue that people
make inferences about others on the basis of fit between the amount of certainty that those
others express and their own beliefs about the epistemicness (predictability) of the environment.
Fit between expressed certainty and perceived epistemicness suggests calibration and in turn
competence, while a lack of fit suggests poor calibration and (relative) incompetence. I find
support for this account across four experimental studies involving both real and hypothetical
communication. In each study, I manipulate two factors: the amount of certainty that an
advisor or teammate expresses and a characteristic that affects the epistemicness of a given
prediction or estimation. Participants display a preference for others who express more certainty
in more epistemic environments, but this preference attenuates (S1) or reverses (S2 - S4) in less
epistemic environments. Participants’ perceptions of others’ calibration follow the same pattern
(S3).

Imagine asking two colleagues whether your department will hire more people in the coming year.

One of them says “we’ll probably hire” and the other says “we’ll definitely hire.” Whose prediction

would you put more trust in? Who do you think knows more? And who would be more likely to

influence your beliefs?

When evaluating others’ competence within a given domain and in choosing whether to heed their

advice, we often use the degree to which they express certainty to inform our judgments. However,

findings on the relationship between the amount of certainty that people express and the degree

to which they are perceived to be competent have been inconsistent. Expressing more (versus
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less) certainty has appeared to have positive (Kennedy, Anderson, & Moore, 2013; Price & Stone,

2004; Sah, Moore, & MacCoun, 2013; Sniezek & Van Swol, 2001; Van Swol & Sniezek, 2005;

Vullioud, Clément, Scott-Phillips, & Mercier, 2017) negative (Du, Budescu, Shelly, & Omer, 2011;

Gaertig & Simmons, 2023) and ambiguous (Bles, Linden, Freeman, & Spiegelhalter, 2020; Gaertig

& Simmons, 2018; Karmarkar & Tormala, 2010; Løhre & Teigen, 2024) impacts on perceptions of

a person’s competence.

I propose and test a model to explain this apparently discrepant pattern. When evaluating others’

(hereafter: senders’) competence, peoples’ (hereafter: receivers’) judgments depend on both the

degree to which senders express certainty and on receivers’ beliefs about the type of certainty that

characterizes the outcome in question. I then test this model across four studies, investigating

whether receivers’ beliefs about the type of uncertainty that characterizes an outcome moderate the

relationship between the amount of certainty that senders express and the degree to which receivers

perceive them as competent. To characterize the nature of uncertainty, I draw on prior work which

has distinguished between two types: epistemic uncertainty, which stems from a salient lack of

knowledge about outcomes which are perceived to be knowable, and aleatory uncertainty, which

stems from the belief that outcomes are inherently less knowable (e.g., C. R. Fox & Ülkümen, 2011;

Ülkümen, Fox, & Malle, 2016). I find that receivers’ beliefs about certainty type predict perceptions

of competence in systematic ways: When participants (receivers) perceive outcomes to be relatively

more epistemic, they find senders who express higher levels of certainty to be more competent (S1

– S3) and are more likely to look to them for information (S4), but this pattern attenuates (S1) or

reverses (S2 - S4) when outcomes are perceived to be more aleatory.

Background and theory

Prior work has examined the relationship between the amount of certainty that a sender expresses

and the way that he or she is perceived across a variety of contexts. In most empirical papers on

this topic, results have suggested there is a positive relationship between the degree to which a

sender expresses certainty and the degree to which they are perceived to be competent, credible,

persuasive, and trustworthy (e.g., Alzahawi & Flynn, 2025; Anderson, Brion, Moore, & Kennedy,

2012; Kennedy et al., 2013; Price & Stone, 2004; Sah et al., 2013; Sniezek & Van Swol, 2001;
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Van Swol & Sniezek, 2005; Vullioud et al., 2017; Yaniv & Foster, 1995). For example, Yaniv &

Foster (1995) asked receivers to evaluate senders’ hypothetical judgments about questions such

as the year that the Sino-Japanese war began or the distance between Chicago and New York,

finding that receivers tended to prefer interval judgments that were more precise (e.g., “1890-1900”)

to those that were less precise (e.g., “1800-1950”). In a closely related paradigm, Van Swol

& Sniezek (2005) paired participants in judge-advisor dyads and tasked judges (receivers) with

answering a set of factual questions about computer operations with the aid of an advisor’s (sender’s)

recommendation. Advisors’ recommendations were communicated in the form of an answer and a

confidence assessment (the advisor’s subjective probability that their recommendation was correct;

e.g., “I’m 90% sure that the answer is X.”). They found that judges were more trusting of advisors

and were more likely to follow those advisors’ recommendations when recommendations were

accompanied by more extreme confidence assessments (closer to 100%, indicating more subjective

certainty) than when they were accompanied by less extreme assessments (closer to 50%1, indicating

less subjective certainty).

However, recent work has cast doubt on the ubiquity of this relationship, finding null, negative,

or ambiguous relationships between certainty and competence (Bles et al., 2020; Du et al., 2011;

Gaertig & Simmons, 2018, 2023; Karmarkar & Tormala, 2010; Løhre & Teigen, 2024). For

example, Du et al. (2011) asked participants to evaluate earnings forecasts that were communicated

in the form of either point estimates (more certain) or range estimates (less certain). They report

that receivers often prefer the latter to the former – finding that participants (in the role of receiver)

rate forecasts that are made in the form of range estimates as being more trustworthy and more

credible than those that are made in the form of point estimates. They also report more confidence

in range-estimate forecasts relative to point estimate forecasts. Similarly, participants (receivers) in

Gaertig & Simmons (2018) (Studies 1-2) made predictions about the total number of points scored

in professional basketball games and evaluated advice made by hypothetical advisors (senders)

based on the predictions contained in their advice. Consistent with Du et al. (2011), they find

that that participants tend to prefer advisors who convey some uncertainty (by communicating

their predictions in the form of range estimates) to those who express no uncertainty at all (by

1When outcomes are categorical, minimum certainty is expressed as 1/(number of options). In the case of a
recommendation being correct or not, for which the number of options is two, minimum certainty is ½. = 50%.
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communicating them as point estimates). In subsequent studies using binary rather than continuous

outcomes, Gaertig & Simmons also find that people appear to be indifferent between advisors who

give highly-certain advice and those who express uncertainty in a variety of other ways, such as by

including a numerical probability or claiming that one outcome is “more likely” than another. In

these studies, the dependent variables are scales composed of Likert items assessing features such

as the perceived quality of the advice and the credibility of the advisors.

Several explanations have been proposed for the empirical pattern that receivers tend to prefer

senders who express higher levels of certainty, including informativeness, aversion to ambiguity, and

social factors (for reviews, see C. R. Fox & Tversky, 1995; Tenney, Spellman, & MacCoun, 2008).

In the domain of evaluating competence, the pattern can be well explained by the presumption of

calibration hypothesis, which posits that senders who express certainty are perceived to be more

competent because receivers assume that senders are well-calibrated (in the absence of evidence to

the contrary, Tenney et al., 2008). Calibration is “skill at correctly assigning probabilities” (Yaniv,

Yates, & Smith, 1991) and reflects “insight into the quality of (one’s) own knowledge” (Tenney et

al., 2008). A person who is well calibrated gives N% confidence intervals that contain the correct

answer N% of the time and claims to be N% certain about the outcome of an event that occurs N%

of the time. As such, if senders are well-calibrated, those who express more certainty are necessarily

more competent than those who express less.

Critically, the presumption of calibration only holds in the absence of evidence that the sender is

not well calibrated. In a series of compelling papers, Tenney, MacCoun, Spellman, & Hastie (2007;

2011; 2008) demonstrate that expressions of certainty can backfire when senders reveal themselves

to be poorly calibrated, such as when a receiver observes a sender being correct at a rate that does

not match the certainty that they’ve expressed. They propose that this is because receivers correctly

identify that the combination of high certainty and low accuracy suggests poor calibration. In the

prototypical study from this literature, participants make inferences about calibration by comparing

senders’ statements of certainty with empirical truths (i.e., observed accuracy – in the prototypical

study, a revealed error). For example, a witness could demonstrate imperfect calibration by claiming

to be 90% certain about a series of events and being anything but 90% accurate.

The key insight of this paper is that there exist conditions under which calibration can be inferred in
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the absence of information about a sender’s accuracy. Specifically, I propose that when receivers

hold sufficiently strong beliefs about the degree to which it is possible to know or predict a given

outcome (i.e., that outcome’s epistemicness) they make inferences about senders’ calibration by

comparing their own beliefs about epistemicness to the degree of certainty that a sender has

expressed. Specifically, receivers will perceive senders as being less competent when they express

an amount of certainty that the receiver perceives as being unlikely to be consistent with good

calibration. For example, one need not watch the evening news to infer that a sender who claims

to be certain that he will win the lottery is likely to be lacking in the ability to correctly assign

probabilities – i.e., that he is poorly calibrated.

Note that inferred calibration is conceptually and empirically distinct from true calibration. True

calibration is a function of a sender’s expressed certainty and his observed accuracy and does not

vary across receivers. Inferred calibration, on the other hand, is a function of a sender’s expressed

certainty and a receiver’s beliefs. Because beliefs do vary across individuals, so too can inferred

calibration. As such, I propose that receivers will perceive senders as being well-calibrated when

those senders express a degree of certainty that is plausible given the receiver’s beliefs about the

epistemicness of the outcome in question, regardless of whether or not that degree of certainty also

reflects true calibration. This is because epistemicness reflects beliefs about whether an outcome is

knowable, and because to the extent to which an outcome is more knowable, it is more plausible

that a receiver would be able to predict it with accuracy.

The meaning of uncertainty

There is an additional mechanism that may contribute to many of the results found throughout the

literature and in this manuscript. This mechanism does not rely on the concept of calibration and

instead relies on the way that perceived epistemicness moderates the way that receivers interpret

the meaning of speakers’ expressions of (un)certainty. To illustrate this mechanism, consider the

receiver’s perception of the meaning of “50%” in each of the following two statements from a

hypothetical sender:

1. “There’s a 50% chance that the urn contains mostly blue balls.”
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2. “There’s a 50% chance that the next ball drawn from the urn will be blue.”

The first statement is about an outcome which is in theory knowable in advance and is therefore

the domain of purely epistemic uncertainty. As such, “50%” is directly informative about the

speaker’s beliefs about the quality of their own knowledge, communicating that they are minimally

certain about whether the urn contains mostly blue balls. In contrast, the second statement is more

ambiguous because the statement involves two stages of uncertainty: first, uncertainty about the

distribution of balls in the urn (which is epistemic), and second, the outcome of a single random draw

(which is aleatory.) As such, it could reflect either that the speaker is completely uncertain about the

distribution of balls in the urn (as above) or that they are completely certain that the distribution

of balls in the urn is exactly 50% blue. Because either interpretation is valid, and because only

one of them is informative with regard to the sender’s competence, the second statement offers a

weaker signal about senders’ competence than does the first statement. Note that this mechanism

can produce null findings on the relationship between certainty and competence, but cannot explain

negative findings.

Overview of studies

In each of the studies reported in this paper, I manipulate two factors: (1) a characteristic of an

outcome that makes it more or less epistemic and (2) the degree to which a sender expresses certainty.

I assess receivers’ perceptions using survey items (Studies 1 - 3) and an incentive compatible choice

of advisor (Study 4). In each study, I also capture participant beliefs about epistemicness using a

combination of survey measures and incentivized judgments. Studies 1, 2, and 4 were preregistered.2

Pilot

To provide initial insight into the source of these divergent findings, I conducted a pilot study to

characterize the type of uncertainty surrounding the outcomes in paradigms used in prior work.

I recruited 350 participants from an online subject pool and had them rate the stimuli in prior

2The preregistration for Study 3 cannot be located. I plan on replicating the study before submitting the manuscript
for publication.
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work using the four-item version of the Epistemic-Aleatory Rating Scale (C. R. Fox, Tannenbaum,

& Ülkümen, 2016). I selected seven studies from eight different papers, so approximately 50

participants rated each study in a between-subjects design. Following the methodology from prior

work (C. R. Fox et al., 2016), scores were generated by subtracting aleatory items from epistemic

items, such that positive values indicate a belief that uncertainty is more epistemic and negative

numbers indicate a belief that uncertainty is more aleatory. Results revealed that all of the paradigms

in which participants displayed a preference for senders who expressed more certainty involved

predictions about outcomes that were relatively more epistemic in nature. In contrast, both of the

paradigms in which participants displayed preferences for less-certain senders involved outcomes

that were relatively more aleatory. This pilot study provides initial evidence consistent with the

idea that perceived epistemicness shapes the relationship between sender certainty and receiver

perceptions. Table 1 summarizes the results of this pilot study. Full details are available in the

supplement.

Study 1

In Study 1, I examine whether the epistemicness of an environment affects preferences for advice

that is conveyed with a high or low probability.

Participants

A total 408 participants (184 female, 2 other; age: M = 37.16 years, SD = 12.27) were recruited

from Amazon Mechanical Turk.

Procedure

Studies 1 - 3 adapt a paradigm developed by Gaertig & Simmons (2018) in which participants

make real, incentivized predictions with the aid of hypothetical advice. In Study 1, participants

predicted the high temperature in New York City. Study 1 employs a 2 (epistemicness: high [1 day

in advance] / moderate [1 week in advance]) X 2 (advice certainty: high [95%] / moderate [60%]

mixed design. All participants made predictions about the temperature both one day and one week
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Table 1: Selected prior work

Paper(s) Domain Uncertainty type Preference Rated
epistemicness*

Anderson, Brion,
Moore, & Kennedy,
2012

Placing cities on an
unmarked US map

Epistemic Certainty 2.52

Vullioud, Clément,
Scott-Phillips, &
Mercier, 2017

Providing the name
and office location of a
colleague

Epistemic Certainty 2.31

Sniezek & Van Swol,
2001; Van Swol &
Sniezek, 2005

Answering questions
about computer
operations

Epistemic Certainty 2.28

Yaniv & Foster, 1995 Answering factual
questions about history

Epistemic Certainty 1.80

Sah, Moore, &
MacCoun, 2013

Estimating peoples’
weights from pictures

Epistemic/both** Certainty 1.17

Du, Budescu, Shelly, &
Omer, 2011

Forecasting company
financial performance

Both Uncertainty 0.45

Gaertig & Simmons,
2018

Predicting the
outcomes of sporting
events

Both Uncertainty
/Mixed

-0.72

*Mean rated epistemicness from a pilot study in which participants from an online subject pool (N = 350) responded to
questions drawn from (or read vignettes based on) each of the studies reported in this table and then completed the
four-item version of the Epistemic-Aleatory Rating Scale (C. R. Fox et al., 2016). The study was conducted
between-subjects, with 50 participants rating each stimulus. Scores were generated by subtracting aleatory items from
epistemic items and averaging. The scale has a theoretical range of [-4, 4], with positive values indicating a belief that
uncertainty is more epistemic and negative values indicating a belief that uncertainty is more aleatory. Full materials are
available in the supplement.

**Participants estimated weights based on a picture. Although the weight of each person is in-principle knowable (i.e.,
epistemic), participants have relatively limited information from which to make an estimate. Limiting information
introduces a degree of measurement error, which is a fundamental source of randomness. In related work (related to the
manipulation check in Study 4), we find that introducing more measurement error makes people perceive a given
estimation as being less epistemic.
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in advance (in random order) and were randomly assigned to receive advice with either high or

moderate certainty within each round. Prior to conducting Study 1, I conducted a pre-test of the

epistemicness manipulation to confirm that people perceived the task of predicting the weather one

week in advance to be less epistemic than the task of predicting the weather one day in advance.

Within each round, participants received advice and made a prediction on a single page. In the

high (moderate) certainty condition, the sender said: “I am 95% (60%) confident that the high

temperature. . . will be within one degree of X”.. The advice that all participants received was

“good” in that it was generated by averaging the forecasts of three major public and private weather

websites. After each round of receiving advice and making a prediction, participants rated the

sender who provided the advice and the quality of the advice on the following page.

Measures

Advice / advisor quality: The dependent measure used in Studies 1 - 3 is a composite of three survey

items: “How competent is this advisor?”; “How much do you trust this advisor?”; “Please rate the

quality of this advice.”. The first two items use 7-item Likert response scales bounded by not at

all and extremely and the third item uses a 7-item Likert response scale bounded by lowest quality

and highest quality. These items were selected because they were the three highest-loading items

from the 7-item composite measure used in Gaertig & Simmons (2018). The dependent measure is

a simple average of the three items.

Epistemicness: Participants reported their beliefs about the epistemicness of each prediction using

the six-item version of the Epistemic-Aleatory Rating Scale (EARS: C. R. Fox et al., 2016). The

EARS measures beliefs in two dimensions of uncertainty: epistemic (uncertainty due to factors

that are in-principle knowable) and aleatory (uncertainty due to factors that are random in nature).

Example items for epistemic uncertainty include (the belief that the prediction. . . ) “is knowable

in advance, given enough information”, and “is something that well-informed people would agree

upon”. Example items for aleatory uncertainty include (the belief that the prediction. . . ) “is

something that has an element of randomness”, and “could play out in different ways on similar

occasions”. To generate an index of epistemicness, we reverse-code the aleatory items and average

the items, as in Tannenbaum, Fox, & Ülkümen (2017).
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Results

Epistemicness: Participants perceived predictions made one day in advance to be more epistemic

(M = 0.27, SD = 1.25, 95% C.I. = [0.10, 0.45]) than predictions made one week in advance (M =

-0.47, SD = 1.27, 95% C.I. = [-0.64, -0.29]; t(403) = 5.90, p < .0001, 95% C.I. = [0.50, 0.99]).

Advice / advisor quality: When making predictions one day in advance, participants displayed a

preference for advisors who gave high certainty advice (M = 4.58, SD = 1.43, 95% C.I. = [4.29,

4.86]) over those who gave moderate certainty advice (M =3.97, SD =1.32, 95% C.I. = [3.71, 4.23];

t(199) = 3.20, p < .01, 95% C.I. = [0.23, 0.99]). However, when making predictions one week

in advance, participants were indifferent between advisors who gave high (M = 4.27, SD = 1.06,

95% C.I. = [4.06, 4.48]) and low certainty advice (M =4.19, SD =1.14, 95% C.I. = [3.97, 4.41];

t(203) = 0.51, p > .50, 95% C.I. = [-0.22, 0.38]). A two-way mixed analysis of variance confirmed a

significant epistemicness / advice certainty interaction (f(396) = 7.53, p = .029).

Figure 1: Study 1 epistemicness and quality
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Discussion

Study 1 provided additional support for the hypothesis that the amount of certainty that people

prefer is affected by the epistemicness of the environment. Participants displayed a preference for

senders who expressed high levels of certainty when making predictions about the weather one

day in advance and were indifferent between advisors who expressed high and moderate levels of

certainty when making predictions one week in advance. Further, I found that the preference for

high-certainty advisors when making predictions one day in advance was strongest among those

participants who perceived the environment as being highly epistemic.

Study 2

Study 2 is intended to test the same hypothesis as Study 1 in a different context, with a between-

subjects design, and using a more familiar mode of communicating uncertainty.

Participants

A total of 400 participants (184 female; age: M = 37.12 years, SD = 11.10) were recruited from

Amazon Mechanical Turk. The task was advertised as being “for NFL football fans” and participants

were required to answer two general football knowledge questions at the beginning of the task in

order to proceed. Three participants failed both of two attention checks and were excluded from

analysis, yielding a sample of 397.

Procedure

The procedure for Study 2 was similar to Study 1, with several notable differences. Participants

made a binary (rather than continuous) prediction, the study used a between subjects (rather than

mixed) design, and advice certainty was manipulated using verbal expressions of certainty (rather

than numerical probabilities).

The study employed a 2 (epistemicness: high / low) X 2 (advice certainty: high / moderate)

between-subjects design. Participants made a prediction about one of two anonymized American
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Football games and received hypothetical advice about who the winner would be. The games were

selected from a database of completed NFL games and were identical except for the amount of time

remaining. In all conditions, the score was 21-10, the leading team had possession, and the leading

and trailing teams previous-season records were 9-7 and 10-6 respectively. All participants received

objectively accurate advice that the leading team would win.

To manipulate epistemicness, I varied the amount of time remaining in the game. In the high

epistemicness condition, the game had two minutes remaining. In the low epistemicness condition,

the game had three quarters remaining. To manipulate advice certainty, I varied whether the sender

said that the leading team would “definitely win” (high certainty) or “probably win” (moderate

certainty). Prior research demonstrated that people interpret the words “definitely” and “probably”

as being indicative of high and moderate levels of certainty, respectively (e.g., Reagan, Mosteller,

& Youtz, 1989; Wallsten, Budescu, & Zwick, 1993). A preregistration can be found at https:

//aspredicted.org/QKG_RHF.

Measures

All measures used in Study 2 were the same as those used in Study 1.

Results

Epistemicness: Participants in the high epistemicness condition perceived the environment as being

more epistemic (M = 1.14, SD = 1.38, 95% C.I. = [0.95, 1.34]) than did participants in the low

epistemicness condition (M = -0.95, SD = 1.31, 95% C.I. = [-1.14, -0.77]; t(391) = 15.0, p < .0001,

95% C.I. = [1.83, 2.36]).

Advice / advisor quality: As in Study 1, participants in the high epistemicness condition (predicting

with two minutes remaining) displayed a preference for advisors who gave highly certain (“defi-

nitely”) advice (M = 4.80, SD = 1.15, 95% C.I. = [4.57, 5.03]) over those who gave moderately

certain (“probably”) advice (M = 4.15, SD = 1.49, 95% C.I. = [3.85, 4.45]; t(192) = 3.40, p < .0001,

95% C.I. = [0.27, 1.03]). However, participants in the low epistemicness condition (predicting with

three quarters remaining) displayed a preference for advisors who gave less certain (“probably”)
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advice (M = 4.27, SD = 1.18, 95% C.I. = [4.04, 4.50]) over those who gave highly certain (“defi-

nitely”) advice (M = 3.42, SD = 1.14, 95% C.I. = [3.20, 3.65]; t(201) = 3.40, p <.0001, 95% C.I.

= [0.27, 1.03]). A two-way analysis of variance confirmed a significant epistemicness / advice

certainty interaction (f(393) = 35.95, p < .0001).

Figure 2: Study 2 epistemicness and quality

Discussion

Study 2 replicated the interaction between epistemicness and advice certainty. I found a full reversal

of preferences for advice certainty as a function of epistemicness: whereas there was no condition

in Study 1 in which participants preferred less-certain advice to more certain advice, participants in

the low epistemicness condition in Study 2 displayed a strong preference for senders who used less

certain “probably” language over those who used more certain “definitely” language. Study 2 also

demonstrated that people are sensitive to the degree of certainty that people convey using natural
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language, which is a particularly common way for people to communicate uncertainty (Budescu &

Wallsten, 1995; Reagan et al., 1989; Wallsten et al., 1993).

Study 3

In Study 3, I sought to directly assess whether perceptions of calibration underlie the pattern that

receivers prefer senders who are more (less) confident when those receivers believe than an outcome

is relatively more epistemic (aleatory).

Participants

A total of 603 participants were recruited from Prolific Academic.

Procedure

The procedure for Study 3 was very similar to that of Study 1, with two key differences. First,

speakers communicated their degree of certainty using either point estimates (higher certainty)

or range estimates (lower certainty). Second, I included a short scale to assess beliefs about the

sender’s calibration.

Participants predicted the high temperature in Washington DC with the aid of hypothetical advice.

Study 3 employs a 2 (epistemicness: high [1 day in advance] / low [1 month in advance]) X 2

(advice certainty: high [point estimate] / low [range estimate] between-subjects design. Participants

received advice and made a prediction on a single page. In the high certainty condition, the sender

said: “The high temperature one month from today ([date]) will definitely be exactly [N] degrees.”.

In the low certainty condition, the sender said: “The high temperature one month from today ([date])

will probably fall somewhere between [N-10] and [N+10] degrees.” The point estimate of the

advice that all participants received was “good” in that it was generated by averaging the forecasts

of three major public and private weather websites. After making their predictions, participants first

completed the perceived calibration scale and then completed the dependent measures.
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Measures

The measures are identical to those used in Studies 1-2, with two exceptions. First, to assess

receivers’ beliefs about senders’ calibration, I developed a 3 item scale (α = 0.88, 95% C.I. = [0.86

– 0.89]. For all items, participants were asked to respond on a 7-point Likert scale, with the lowest

point (1) labeled as “not at all”, the highest point (7) labeled as “extremely” and the midpoint (4)

labeled as “moderately.” I did not collect the EARS scale, to avoid prompting people to think about

anything in particular before responding to the calibration scale items.

Table 2: Perceived calibration scale

Name Text Mean (sd) α if dropped

Self awareness How self-aware are they about their ability to
predict the weather?

4.01 (1.45) 0.83

Understanding How well do you think they understand how good
they are at predicting the weather?

4.02 (1.44) 0.80

Assigning
probabilities

When predicting the weather, how good are they at
correctly assigning probabilities?

3.87 (1.38) 0.84

Calibration scale (average of items) 4.06 (1.30)

Results

Calibration: Participants in the high epistemicness condition (predicting tomorrow’s temperature)

rated highly certain advisors as better calibrated (M = 3.97, SD = 1.44, 95% C.I. = [3.75, 4.19])

than moderately certain advisors (M = 3.66, SD = 1.06, 95% C.I. = [3.47, 3.84]; t(295) = 2.16, p =

.032). Participants in the low epistemicness condition (predicting the temperature one month out)

directionally reversed this pattern, rating moderately certain advisors as better calibrated (M = 4.22,

SD = 0.96, 95% C.I. = [4.08, 4.36]) than highly certain advisors (M = 3.95, SD = 1.51, 95% C.I. =

[3.69, 4.20]), although this simple effect was not significant (t(214) = 1.83, p = .069). A two-way

analysis of variance confirmed a significant epistemicness / advice certainty interaction (F(1, 599) =

8.05, p = .005; Figure 3).

Advice / advisor quality: Participants in the low epistemicness condition preferred moderately

certain advisors (M = 4.42, SD = 0.96, 95% C.I. = [4.27, 4.56]) to highly certain advisors (M = 3.81,
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Figure 3: Calibration and dependent measures, Study 3. Vertical lines are 95% CIs

SD = 1.50, 95% C.I. = [3.56, 4.07]; t(214) = 4.05, p < .001). In the high epistemicness condition,

the difference favored highly certain advisors (M = 4.06, SD = 1.40, 95% C.I. = [3.85, 4.28]) over

moderately certain advisors (M = 3.82, SD = 1.24, 95% C.I. = [3.61, 4.03]) but was not significant

(t(292) = 1.60, p = .11). A two-way analysis of variance confirmed a significant epistemicness

/ advice certainty interaction (F(1, 599) = 16.29, p < .001; Figure 3). Perceived calibration was

strongly correlated with quality ratings (r = .77) and predicted them (b = 0.78, t = 29.61, p < .001)

in a model that controlled for both manipulations and their interaction.

Study 4

In the prior studies reported in this paper, participants received hypothetical advice and rated

advisors using survey items. In Study 4, I sought to investigate the same hypothesis in a paradigm

in which participants had the opportunity to evaluate real expressions of uncertainty and to make

consequential judgments about others’ competence.
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Participants

The focal sample contained 276 participants (150 female; age: M = 19.66 years, SD = 1.16) who

were recruited through a university behavioral lab in exchange for course credit and the opportunity

to earn bonuses. 25 participants were excluded based on a set of preregistered criteria (described

in the supplementary materials) yielding a sample of 251. Prior to conducting the focal study, we

recruited a sample of 180 prospective teammates (84 female; age: M = 38.02 years, SD = 11.81)

from Amazon Mechanical Turk. From these 180, I manually selected 20 to serve as teammates for

participants in the focal study.

Procedure

Participants made a series of estimates about the number of objects in an image. The study employed

a 2 (epistemicness: high / low) X 2 (teammate certainty: high / moderate) mixed design, with

epistemicness manipulated between subjects and teammate certainty manipulated within subjects –

both at the round level.

The study proceeded as follows: in each of five estimation rounds, participants made an initial

estimate about the number of objects in an image. Participants submitted all estimates in the

form of a point estimate and a margin of error, which was described such that it represented a

90% confidence interval. After making an initial estimate, participants chose one of two possible

teammates whose estimates they would learn prior to submitting a final estimate. While making

this decision, participants were informed only of each prospective teammate’s margin of error, as

shown in Figure 5. After selecting a teammate, participants learned the teammate’s point estimate

and submitted their final estimate.

Figure 4: Points payoff function, Study 4

For both estimates, participants were incentivized using a simplified scoring rule adapted from

Levin, Gilbertson, & Broomell (2019). Participants earned points only if the correct answer fell
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within the range bounded by [point estimate – margin; point estimate + margin]. Conditional on

earning points for being correct, the size of participants’ payoff diminished with the size of their

margin of error, such that the maximum payoff of ten points was obtained with a margin of error of

zero and the minimum payoff of one point was obtained with a margin of error of nine or more.

Participants were informed that one of their two estimates would be enforced to determine the

number of points earned in each round. Points were used to allocate bonus payments, with the top

20 points earners receiving a cash bonus payment of $5.

Figure 5: Study 4 teammate choice

Epistemicness manipulation: To manipulate perceived epistemicness, I added measurement error

to an otherwise epistemic estimation task by randomly altering image blur within each estimation

round.3 In an out-of-sample pretest, we find that people perceive the task of estimating the number of
3Whether or not measurement error changes the type of uncertainty that characterizes an inquiry or merely its level
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objects in high blur stimulus images to be less epistemic (M~epistemicness~ = -0.21, SD = 0.96, 95%

C.I. =[-0.34, -0.09]) than estimating the number of objects in low blur images (M~epistemicness~

= 0.86, SD = 0.92, 95% C.I. =[0.75, 0.98]; t(490) = 12.7, p < .0001, 95% C.I. = [0.91, 1.24]).4

For comparison, high-blur estimates were perceived to be less epistemic than predicting whether

Trump would be re-elected in 2020 (-0.145) and low blur estimates were perceived as being nearly

as epistemic as estimating the time that it takes for an object to fall from a building of known height

(1.10).

Teammates & certainty manipulation: The certainty manipulation was administered within subjects,

with each participant choosing between one of two teammates: one who expressed “high” certainty

and one who expressed “moderate” certainty. High certainty teammates were selected from the

99th percentile of certainty (mean margin of error = 0.3, range = [0, 1]) and moderate certainty

teammates were selected from the 60th percentile of certainty (mean margin of error = 2.5, range =

[1, 4]). For all rounds except for one, teammates in both certainty conditions provided identical

point estimates, a feature which was intended to minimize the possibility that participants would

develop any inferences about a relationship between certainty and accuracy.

Measures

Certainty: (Participant) certainty was operationalized using participants’ initial margin of error for

each estimate.

Teammate choice: For each round, teammate choice was coded as a binary variable (high certainty

/ moderate certainty).

Risk: Participants indicated their risk attitudes by responding to a single item developed by Dohmen

et al. (2011). The item asks “Are you generally a person who is fully prepared to take risks or do

you try to avoid taking risks?” with participants responding on a 10-point scale bounded by “not at

is both a philosophical question and an empirical one. For the purposes of this manuscript, we eschew the former and
present evidence on the latter. The question of why measurement error is perceived as a source of aleatory uncertainty
is beyond the scope of this project.

4Images were sourced in unblurred format and blur was added using the imager package for R. https://cran.r-
project.org/web/packages/imager/imager.pdf

5Estimates of the epistemicness of Trump being re-elected were made by participants in February and March of
2019.
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Figure 6: Study 4 certainty manipulation

all willing to take risks” and “very willing to take risks”.

Results

Certainty*6:* Participants expressed more certainty (as indicated by smaller margins of error) when

making estimates about low blur images (M = 1.75, SD = 2.15, 95% C.I. = [1.58, 1.81]) than when

making estimates about high blur images (M = 3.72, SD = 3.06, 95% C.I. = [3.48, 3.96]; t(1124)

= 13.0, p < 0.0001, 95% C.I. = [1.69, 2.27]). These results are based on initial margins of error

(reported prior to learning about teammates) but the results are similar when using final margins

(captured after learning about teammates) or an average of the two.

Choice: Consistent with the hypothesized pattern, the proportion of participants choosing a high

certainty teammate was higher in the low blur condition (.63, 95% C.I. = [.59, .67]) than in

6Because this variable contained several extreme values, it was winsorized at the 95th percentile. Prior to winsorizing,
the mean and standard deviation were 81.49 and 2727.82, respectively. After winsorizing: 3.41 and 4.37. This step was
not preregistered.
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the high blur condition (.45, 95% C.I. = [.41, .49]). Because each participant made a series of

choices over the course of the study, we conducted primary analysis using logistic regression with

standard errors clustered at the participant level. The primary specification that we estimate is:

choiceir = α +β 1blurir + β2riski +β3 f emalei + β 4imager + εi.

Participants were significantly less likely to select a high certainty teammate in high blur rounds

than in the low blur rounds (β1 = -0.74, z = -6.34, p < 0.0001). The odds ratio for β1 is 0.48

(95% C.I. = [0.37, 0.60]), indicating that participants were roughly half as likely to select the high

certainty teammate in high blur rounds compared to low blur rounds. There was no association

between choices and either risk or gender (ps > 0.25 for both), and the results for blur are robust to

excluding both of these variables from analysis (for the specification excluding risk and gender: β1

= -0.74, z = -6.32, p < 0.0001; see supplemental materials for additional robustness checks).

Because we capture participants’ certainty about each estimate in the form of a margin of error

before they learn anything about their teammates, we can additionally ask whether participants’ own

subjective certainty is predictive of whether they will choose a high versus low certainty teammate.

If hypothesis two is correct, participants who themselves submit larger margins of error should in

turn prefer teammates also express larger margins of error. To investigate this question, we regressed

choice of teammate on initial margin of error. For ease of interpretation and to reduce kurtosis in

the margin of error variable, these analyses use the log(2) of margin of error, but results are robust

to using raw margin of error instead.

Collapsing across images and blur levels, we find that participants who submitted larger margins

of error (indicating a belief that the estimate involved more uncertainty) were less likely choose

the high certainty teammate (β = -1.28, z = -5.81, p < .00001). The odds ratio for this estimate is

0.28 (95% C.I. = [0.18, 0.43]). Because the log was taken with base 2, this means that a two-fold

increase in margin of error (doubling, from a mean of 3.43) was associated with a 72% reduction in

likelihood of selecting the high certainty teammate. This association between subjective certainty

and teammate choice is visible in Figure 7 and Figure 8.

Figure 7 plots the proportion of participants who chose the high (versus low) certainty teammate

within each decile of margin of error. Participants in the highest quantile of subjective certainty

(median margin of error = 1) chose the high certainty teammate 76% of the time (95% C.I = [71%,
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Figure 7: Study 4: proportion choosing high certainty teammate, by margin of error decile

Figure 8: Study 4: fitted probability of choosing high certainty teammate, by log margin of error
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81%]), whereas teammates in the lowest quantile (median margin of error = 6) chose the high

certainty teammate only 45% of the time (95% C.I. = [38%, 51%]). The difference is even more

pronounced when looking at participants in the second-lowest quantile (median margin of error = 3),

who selected the high certainty teammate only 39% of the time (95% C.I. = 33%, 45%]). Figure 8

plots (jittered) individual participant choices along with fitted probabilities from the above specified

logistic regression (without controls).

Discussion

In Study 4, I found that participants were more likely to seek information from others when those

other demonstrated better calibration. Not only were participants more likely to select highly-certain

teammates when they perceived estimations to be more epistemic, but they were also more likely to

select less-certain teammates when they perceived estimations to be less epistemic. We identify this

effect both by exogenously manipulating epistemicness (by altering blur level between subjects)

and endogenously by measuring beliefs about epistemicness (by eliciting margins of error).

It should be noted that the only additional information that participants received by selecting

a teammate was that teammate’s point estimate, and that the only normative basis on which to

prefer one point estimate over another is the belief that it is more accurate. Although it was not

hypothesized, these results offer some preliminary evidence that people may perceive a direct

association between calibration and accuracy.

General discussion

Across 4 studies, I find support for the hypothesis that the relationship between the amount of

certainty that a sender expresses and the degree to which they are perceived as being competent

depends on the receiver’s beliefs about the epistemicness of the outcome in question. In each

study, receivers preferred highly-certain senders in environments that were constructed to be highly-

epistemic, but this pattern disappeared (S1) or reversed (S2 – S4) in less-epistemic environments. A

significant interaction between epistemicness and preference for certainty was observed in all four

studies.
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Analysis of participants’ subjective certainty allowed for further inference about the mechanism

responsible for this pattern. In Study 4, participants’ subjective certainty (as indicated by the

margins of error of their estimates) predicted which teammate they would choose.

The findings reported in this paper offer a coherent account of why previous findings on the effects of

expressing certainty on perceptions of competence have been ambiguous. These findings also have

a variety of implications for contexts in which people communicate with others about uncertainty.

For example: we know that people are hesitant to express uncertainty, that the failure to fully

convey felt-uncertainty negatively impacts decision quality in collaborative environments, and that

one factor driving this hesitation is the concern that expressing uncertainty will make one appear

less-competent (R. C. Fox, 2003; Healy & Moore, 2007; Klayman, Soll, González-Vallejo, &

Barlas, 1999; Simpkin & Schwartzstein, 2016; Sniezek, 1992; Soll & Klayman, 2004; Soll, Palley,

Klayman, & Moore, 2019). The knowledge that there are conditions in which expressing more

certainty can make a person appear more competent may serve to mitigate this tendency.

Conceptually, the present work is perhaps most similar to Pescetelli & Yeung (2021), who convinc-

ingly show that receivers evaluate senders’ accuracy by comparing the certainty that those senders

express with their own internal confidence about the same outcome. However, one notable limitation

of this model is that it can only describe how receivers can make well-founded inferences about

senders in cases in which the sender and receiver have comparable knowledge about the outcome of

interest and in which a receiver is sufficiently confident about their own estimate. As differences in

knowledge across parties increase, receivers’ confidence becomes a less reliable signal of senders’

accuracy. A focus on perceived epistemicness allows the approach described in this paper to be

more flexible and to describe a broader set of real-world phenomena. In the model described here, a

receiver can themself have low certainty in an outcome and still evaluate a highly-confident sender

favorably if and only if they believe that it is possible for others to become more certain with more

knowledge (i.e., for the outcome to be relatively epistemic in nature.)

There are several characteristics of these studies that limit their generalizability. First, each of the

studies manipulates uncertainty across only two levels, which limits the ability to offer predictions

about the amount of uncertainty that people will prefer as a function of their beliefs about epistemic-

ness. Future studies should attempt to parameterize models such as the one that I have proposed

24



in this paper. The studies are also limited in that they employ either hypothetical expressions of

certainty (Studies 1-3) or highly stylized expressions of certainty (Study 4). Future work should

seek to study these questions in more natural environments. Finally, the moderator that I’ve tested

is unlikely to be the only one that affects the relationship between senders’ certainty and receivers’

perceptions of their competence.

This work suggests that it is not always bad to express uncertainty when communicating with others.

Instead, whether or not expressions of uncertainty are received positively depends on the receivers’

beliefs about the environment. Mark Twain is reported to have said that “It ain’t what you don’t

know that gets you into trouble. It’s what you know for sure that just ain’t so.”. These results

suggest that his insight may apply not only to the outcomes of one’s decisions, but also to how one

is perceived by others.
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Figure A1: Example of pilot stimulus
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Figure A2: Study 2 epistemicness measure
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Figure A3: Study 2 stimuli

31



Figure A4: Study 2 manipulation check
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Figure A5: Study 4 manipulation check

Figure A6: Robustness checks: choice of high-certainty teammate by log margin of error (logistic regressions)
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Figure A7: Robustness checks: choice of high-certainty teammate by blur condition (logistic regressions)
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