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Abstract. Businesses across industries, such as food delivery apps and GPS navigation 
systems, routinely provide customers with time estimates in inherently uncertain contexts. 
How does the format of these time estimates affect customers’ satisfaction? In particular, 
should companies provide customers with a point estimate representing the best estimate, 
or should they communicate the inherent uncertainty in outcomes by providing a range 
estimate? In eight preregistered experiments (N� 5,323), participants observed time esti
mates provided by an app, and we manipulated whether the app presented the time esti
mates as a point estimate (e.g., “Your food will arrive in 45 minutes.”) or a range (e.g., 
“Your food will arrive in 40–50 minutes.”). After participants learned about the app’s pre
diction performance by sampling a set of past outcomes, we measured participants’ evalu
ation of the app. We find that participants judged the app more positively when it 
provided a range rather than a point estimate. These results held across different domains, 
different time durations, different underlying outcome distributions, and an incentive- 
compatible design. We also find that this preference is not simply due to people’s dislike of 
late outcomes, as participants also rated ranges more positively than conservative point 
estimates corresponding to the upper (i.e., later) bound of the range. These findings sug
gest that companies can increase customer satisfaction with realized time estimates by 
communicating the uncertainty inherent in these time estimates.
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Introduction
Companies routinely provide customers with time esti
mates of future events. Everyday examples include 
Google maps and competitors helping drivers estimate 
how long trips will take, food delivery apps estimating 
when food will be delivered, and online shopping web
sites predicting when goods will arrive. However, the 
timing of future events is often uncertain. For example, 
the delivery of restaurant orders and the arrival of 
Uber drivers can be held up by the randomness inher
ent in local traffic. And the delivery of goods is subject 
to flight delays, warehouse problems, and inventory 
issues. Importantly, many of these factors are outside 
of the service providers’ control. As a result, it is often 

impossible to provide customers with precise time esti
mates that are also perfectly accurate.

Despite the prevalence and significance of this chal
lenge, it is unclear how companies should handle this 
uncertainty when providing time estimates to custo
mers. Real-life observations suggest that companies cur
rently take different approaches when providing time 
estimates to customers. For example, some food deliv
ery apps, including Grubhub and Uber Eats, have often 
shown range estimates to their customers (e.g., “40–50 
minutes”), while others, such as DoorDash, have often 
shown point estimates (e.g., “45 minutes”). In addition, 
online shopping sites and other platforms sometimes 
take a hybrid approach, displaying both the most likely 
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delivery date and a range of possible dates. With some 
companies presenting point estimates and others present
ing range estimates to customers, it is worth considering 
which leads to greater customer satisfaction: Providing 
customers with a point estimate, or communicating the 
uncertainty inherent in the time estimate by providing a 
range of possible outcomes?

To date, little empirical work has explored how the 
communication of uncertain time estimates impacts 
customer satisfaction. And although some research has 
investigated how consumers react to the communica
tion of uncertain estimates outside of the domain of 
time, this is likely insufficient to answer the question of 
how uncertain time estimates will be perceived for sev
eral reasons: (a) people may treat time differently from 
other domains, (b) most of existing work has focused 
on prospective judgments rather than retrospective 
judgments after an outcome is revealed, and (c) exist
ing literature does not give a consistent answer regard
ing people’s reaction to uncertain estimates.

In this research, we examine how communicating the 
uncertainty inherent in time estimates affects customer 
satisfaction. Because companies can easily change how 
time estimates are displayed, answering this question 
will have important practical implications for how com
panies configure the customer experience.

Point Estimates vs. Range Estimates
Companies need to choose whether and how to com
municate the uncertainty inherent in the timing of 
future events. This often involves a choice between a 
point estimate and a range estimate. To illustrate, con
sider the example of a food delivery app. Estimating 
delivery time requires accounting for the uncertainty in 
restaurant preparation time, traffic, delays in dispatch
ing, etc. As a result, there are many possible outcomes 
that could be realized. If all possibilities are represented 
by a symmetrical distribution centered at 45 minutes, 
then the food delivery platform could give customers a 
point estimate (e.g., “45 minutes”) or a range (e.g., 
“35–55 minutes”) among other possibilities.1 The point 
estimate captures the company’s best estimate of what 
will happen and expresses little uncertainty, while the 
range communicates that there is uncertainty over mul
tiple future states of the world. How does this decision 
of whether to communicate uncertainty influence cus
tomers’ evaluations?

Prior research gives mixed answers to the question of 
whether companies will benefit from communicating 
uncertainty to their customers. Most of this research has 
examined uncertain estimates outside of the domain of 
time and with a particular focus on prospective judg
ment, that is, judgments occurring before outcomes are 
known.

A large number of these studies suggest that compa
nies may benefit from providing more precise numerical 

estimates to their customers. For example, in the advice- 
giving context, advisees have greater confidence in, 
attribute more expertise to, and are more likely to 
choose advisors who provide more precise (and even 
overprecise) estimates (Price and Stone 2004, Radzevick 
and Moore 2011, Jerez-Fernandez et al. 2014). People 
also see companies advertising with precise numbers as 
more competent (Xie and Kronrod 2012) and consider 
products labeled with more fine-grained estimates as 
more trustworthy (Zhang and Schwarz 2012). Compa
nies seem to be aware of this preference for precision 
and, for example, use precise earnings forecasts as an 
impression management tactic to signal competence to 
stakeholders (Hayward and Fitza 2017). Taken together, 
this evidence suggests that people often reward precise 
numerical expressions before outcomes are revealed.

However, even before outcomes are known, present
ing more precise estimates to customers may not always 
be advantageous (e.g., Du et al. 2011; Joslyn and LeClerc 
2012; Gaertig and Simmons 2018, 2023; Howe et al. 
2019; Van Der Bles et al. 2020). For example, in inher
ently uncertain contexts, people evaluate advisors who 
provide advice in the form of numerical ranges as no 
less competent than advisors who provide point esti
mates (Gaertig and Simmons 2018). Similarly, in the 
realm of scientific communication, lay audiences con
sider a scientific claim and its source to be at least as 
trustworthy when the scientific statements are pre
sented as a numerical range rather than a point estimate 
(Howe et al. 2019, Van Der Bles et al. 2020). This 
research suggests that even in contexts where outcomes 
are not yet realized, people do not always dislike (and 
sometimes prefer) estimates that acknowledge the 
uncertainty inherent in future outcomes.

Nevertheless, a crucial distinction between time esti
mates and many other types of uncertain estimates is 
that people often experience immediate and transparent 
outcomes and hence can learn whether these outcomes 
match their expectations. For example, consumers who 
order food for delivery naturally learn when their food 
arrives, and drivers naturally learn how accurate a navi
gation app’s estimate of drive time was. Thus, the pre
sent research focuses on retrospective judgment in the 
domain of time, for example, how people evaluate an 
app after learning how the time estimates perform.

The Role of Revealing Outcomes
Communicating the inherent uncertainty in future out
comes may be particularly beneficial in contexts where 
customers learn about both the estimate and the actual 
outcome, and hence can judge how well they align 
with each other. In line with this, research outside the 
domain of time has found that precise estimates are 
sometimes penalized when these estimates turn out 
to be inaccurate (e.g., Tenney et al. 2008, Dieckmann 
et al. 2010, Radzevick and Moore 2011, Sah et al. 2013, 
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Pena-Marin and Wu 2019). For example, in a multi
round experiment on financial advice, participants were 
less likely to choose overprecise (i.e., less calibrated) 
advisors again in later rounds when they were able to 
assess the advisors’ accuracy (Radzevick and Moore 
2011). Similarly, in the context of price estimates, people 
judge companies that give precise price estimates as less 
trustworthy than those that give imprecise estimates 
when these estimates turn out to be incorrect (Pena- 
Marin and Wu 2019). This work highlights that in 
contexts in which outcomes are revealed, people may 
evaluate estimates that express the uncertainty inherent 
in future outcomes more positively than certain estimates.

Related to these findings, prior work has proposed 
that when evaluating estimates under uncertainty, peo
ple consider both an estimate’s informativeness and 
accuracy (Yaniv and Foster 1995). Informativeness refers 
to the extent to which the estimate communicates a 
specific outcome. For example, in the domain of time, a 
point estimate of 45 minutes is more informative than 
a range of 35–55 minutes. Accuracy refers to the extent to 
which the estimate aligns with the realized outcome. For 
example, a point estimate would be considered accurate 
when the outcome matches the estimate, whereas a 
range estimate would be considered accurate when the 
outcome falls within the range. People generally favor 
estimates that are both informative and accurate (Grice 
1975), but these objectives conflict in inherently uncer
tain contexts and hence consumers face a trade-off 
(Yaniv and Foster 1995).

In the current work, we use the accuracy-informativeness 
trade-off proposed by Yaniv and Foster (1995) as the 
starting point for our theorizing, but our empirical inves
tigation moves beyond their framework in several 
important ways. To illustrate, Yaniv and Foster (1995) 
tested their framework using uncertain estimates for 
general knowledge questions. For example, participants 
in one of their studies saw two different range estimates 
and indicated which of these estimates they preferred 
based on the actual answer. Participants were willing to 
accept some error in accuracy for a more informative 
(i.e., a narrower) range. In Yaniv and Foster’s (1995) stud
ies, however, participants always judged estimates in 
joint evaluation and the studies did not include any point 
estimates. Hence, by investigating people’s satisfaction 
with point estimates versus range estimates, we advance 
our knowledge on how people trade-off accuracy and 
informativeness when presented with point estimates 
versus range estimates in separate evaluation. In addi
tion, our empirical investigation focuses on the domain 
of time, which, to our knowledge, has not been tested. 
Importantly, people may treat time differently from 
other domains. In particular, consumers often experience 
outcomes naturally in the domain of time (e.g., they learn 
when food was delivered), and hence accuracy judg
ments may become more important. Indeed, in our 

studies, we find that range estimates are favored to point 
estimates. This holds true as long as the range is not 
excessively wide, and thus no longer informative.

Along the way, we also provide process evidence 
that further moves beyond Yaniv and Foster’s (1995) 
framework. In addition to considering the role of accu
racy and informativeness, we examine what expecta
tions consumers form about future outcomes when 
presented with different types of estimates. Specifically, 
we find that, compared with point estimates, range esti
mates lead consumers to expect more variability in out
comes, thus making any outcome following a range 
estimate less likely to violate their expectations.2

Empirical Predictions
We propose that companies choosing whether to pre
sent times estimates as point estimates or ranges face a 
trade-off between informativeness and accuracy (Yaniv 
and Foster 1995). Informativeness is desired by custo
mers because it provides a clearer picture of when an 
event will occur. For example, a customer who learns 
that “a technician will arrive at your home at 2:30 pm” 
has a better understanding of what to expect than a 
customer who learns that “a technician will arrive at 
your home between 1:30 pm and 3:30 pm” and would 
prefer the more precise point estimate holding all else 
constant. However, the timing of events is often inher
ently uncertain, and as a result, providing more infor
mativeness often comes at the cost of less accuracy. In 
the example above, given different factors that may 
influence a technician’s arrival time, it is more likely 
that the technician will arrive between 1:30 p.m. and 
3:30 p.m. than precisely at 2:30 p.m. As a result, after 
the outcome has been realized, the customer could 
very well be more satisfied having received the less 
informative but more likely to be accurate range esti
mate. We posit that in the context of time estimates 
with realized outcomes, the benefit of increased accu
racy will outweigh the cost of less informativeness. 
More formally:

Hypothesis 1. When outcomes are revealed, a time esti
mate presented in the format of a range will lead to greater 
customer satisfaction than a point estimate.

Importantly, though, this hypothesis rests on the 
assumption that the range estimate is still reasonably 
informative. When a range is extremely wide (e.g., 
when it covers all possible outcomes), it offers no 
informational value. Customers are meant to form 
plans given time estimates, and thus, uninformative 
time estimates are not useful. For example, a customer 
receiving a 4-hour window in which dinner could 
arrive won’t know what time to invite guests. At the 
same time, the marginal improvement in accuracy 
from making ranges excessively wide is unlikely to 
counterbalance the decline in informativeness. For 
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example, if outcomes are normally distributed, pro
viding a range that includes 99% of outcomes instead 
of 90% of outcomes requires widening the range by 
approximately 57%3—an immense decrease in infor
mativeness for only a 10% increase in accuracy. There
fore, we predict as a boundary condition that people 
will not be satisfied with extremely wide ranges. Even 
though extremely wide ranges will be highly accurate, 
we believe that people will prefer moderate ranges 
and even point estimates because they are more infor
mative. Formally:

Hypothesis 2. A time estimate presented in the format of 
an excessively wide range will lead to lower customer satis
faction than a reasonably wide range or a point estimate.

Why would people judge time estimates that express 
uncertainty more positively than certain estimates? 
One potential reason, as outlined above, is simply that 
uncertain estimates are accurate more often than cer
tain estimates because they include more future states 
of the world. For example, a range (e.g., 40–50 minutes) 
covers more future states of the world than a point esti
mate (e.g., 45 minutes), and hence the actual outcome 
is more likely to fall within the range.

Above and beyond the increase in accuracy, range 
estimates, by making the uncertainty explicit, may also 
help set people’s expectations so that they are more 
prepared for variation in future outcomes. That is, cus
tomers receiving a range estimate instead of a point 
estimate may realize that it is uncertain exactly when 
the outcome will occur and may therefore expect a 
wider range of outcomes. Since the extent to which 
expectations are violated matters for people’s evalua
tions of estimates (Teigen and Nikolaisen 2009), people 
may punish outcomes falling slightly outside of a range 
less than outcomes differing from a point estimate. In 
other words, in part because ranges cover more future 
states of the world, they may expand the interval in 
which outcomes feel consistent with people’s expecta
tions relative to a counterfactual in which a point esti
mate has been provided. Formally:

Hypothesis 3. People are more satisfied with range esti
mates than point estimates after outcomes are revealed because 
they perceive that range estimates violate their expectations 
less often.

The Current Research
In this paper, we report the results of eight experiments 
investigating whether providing a range or a point esti
mate leads to greater customer satisfaction with an 
app. The design of our experiments is inspired by how 
people interact with digital platforms in the real world, 
where they experience both the time estimates and the 
outcomes of the estimates and often see a sequence of 
individual outcomes. For example, a customer may 

place several orders with the same food delivery app 
over a period of time. To simulate this environment, 
our studies asked participants to go through multiple 
trials, in each of which they saw the time estimate and 
the actual completion time for an app or a model in a 
specific domain.

In Studies 1–3 and 5–8, participants evaluated time 
estimates provided by either a food delivery app (Stud
ies 1–3 and 5–7) or a GPS app (Study 8), and we manip
ulated the type of estimate that participants saw (i.e., 
point estimate versus range) between subjects. After 
seeing 20 orders or 20 trips, participants reported their 
satisfaction with the app. In Study 4, participants eval
uated a model estimating the time it would take to 
complete an incentivized task. Participants in this 
study went through a series of 10 trials in which they 
saw one model giving a point estimate and one model 
giving a range estimate. They were then asked to 
choose the model they would like to receive advice 
from for a subsequent incentivized task. In most of our 
studies, participants always saw the same estimate for 
all trials, but different outcomes. However, in Study 3, 
we varied both the time estimates and outcomes across 
trials, and our results are robust to this design.

Across our studies, we find strong evidence that apps 
are evaluated more positively when they provide ranges 
rather than point estimates. Specifically, Studies 1–3 find 
that ranges are preferred to point estimates, as long as 
they are not excessively wide (Hypotheses 1 and 2). 
Study 4 replicates the phenomenon in an incentive- 
compatible design. Study 5 explores the mechanism of 
this effect and finds that, compared with point estimates, 
ranges make outcomes less likely to be perceived as unex
pectedly late, and that this perception mediates partici
pants’ increased liking of range estimates (Hypothesis 3). 
In Studies 6 and 7, we extend our investigation to com
pare ranges with different types of point estimates and 
find that ranges are even preferred to conservative point 
estimates that correspond to the upper (i.e., later) bound 
of a range. Finally, in Study 8, we replicate our findings 
in a different domain, namely GPS navigation. Through
out the paper, we discuss the results of three additional 
studies (Studies S1–S3) which complement the main 
findings.

We report all of our measures, manipulations, and 
exclusions. Sample sizes were determined before data 
collection. In all of our studies, we preregistered to 
exclude all responses from duplicate participant IDs or 
duplicate IP addresses. In all studies but Study 1, we 
included a screening attention check at the beginning 
of the survey and we allowed only those participants 
who passed the screening check to proceed to the sur
vey. In addition, in all studies but Study 4, we embed
ded attention check questions at the end of the survey 
asking participants to indicate key information they 
saw in the stimuli. These questions are described in 
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detail in Supplement 1. As preregistered, in the paper, 
we report the results with all participants, including 
those who failed these attention check questions. 
The results excluding those who failed the attention 
checks do not meaningfully differ, and we report 
them in Supplement 3. All of our data, materials, and 
preregistrations are available on ResearchBox: https:// 
researchbox.org/482.

Studies 1 and 2: Narrow and 
Wide Ranges
Studies 1 and 2 test whether point estimates or ranges 
are preferred in the food delivery domain and whether 
this depends on the width of the range. We predicted 
that people would prefer ranges to point estimates, as 
long as the range is not extremely wide (Hypotheses 1
and 2).

Methods
Participants. We conducted Studies 1 and 2 using U.S. 
participants from Amazon Mechanical Turk (MTurk). 
We decided in advance to recruit 700 and 600 partici
pants, respectively. After preregistered exclusions 
(described above and in Supplement 1), our final sam
ples included 698 and 599 participants, respectively 
(average age� 39 years,4 44%–50% female).

Procedure. Studies 1 and 2 followed a similar proce
dure. Participants were asked to evaluate a new food 
delivery app after seeing both the estimated delivery 
times and actual delivery times of 20 past orders that 
people placed with this app. Participants were informed 
that all 20 orders had the same estimated delivery time, 
but the actual delivery times varied across orders. That 
is, we manipulated the estimated delivery times to be 

point estimates or ranges between subjects (see manipu
lations described below), but we kept the estimated 
delivery time constant across trials. That is, each partici
pant saw the same time estimate for all 20 orders. We 
made this design choice for Studies 1 and 2 to facilitate 
participants’ learning of the outcome distribution. Nota
bly, in Study 3, we varied both the time estimate and the 
outcome for individual orders and found results consis
tent with those of Studies 1 and 2.

After reading the instructions, participants were asked 
to view the 20 orders sequentially, with each order 
appearing on the screen one at a time. Participants could 
click the “continue” button to proceed to the next order 
only after 2 seconds, ensuring that participants would 
not skip any orders. Figure 1 shows an example of one 
order in Study 1 for two of the three conditions included 
in Study 1.

We generated the actual delivery times from a nor
mal distribution with a mean of 45 and a standard devi
ation of 8. In this distribution, the most likely outcome 
is 45 minutes. Furthermore, the 80% confidence interval 
(CI) includes a range of 35 to 55 minutes and the 50% CI 
includes a range of 40 to 50 minutes, meaning that the 
actual outcomes fall within these ranges 80% and 50% 
of the time, respectively. Using this underlying distribu
tion, each participant was randomly assigned to see 20 
numbers from this distribution as actual delivery times. 
For each of Studies 1 and 2, we first generated 50 num
bers from the distribution and then randomly assigned 
each participant to see 20 of these numbers in random
ized order to assure that the results are not due to any 
particular sequence of outcomes.

Manipulations. Figure 2(a) and (b) visualize the condi
tions included in Studies 1 and 2. Both studies tested 
whether participants would be more satisfied with the 

Figure 1. (Color online) Sample Stimuli Presented in Study 1 

Notes. Participants were randomly assigned to see a point estimate (“45 minutes”), a moderate range (“35–55 minutes”), or a narrow range 
(“40–50 minutes”). The point estimate and the moderate range conditions are pictured above. The actual delivery duration (“42 minutes” in this 
example) was randomly selected from a normal distribution with a mean of 45 and a standard deviation of 8.
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app if it provided ranges rather than point estimates 
(Hypothesis 1). In Study 1, participants were randomly 
assigned to see the time estimate presented as a point 
estimate (“45 minutes”—the mean, median, and mode 
of the distribution), a moderate range estimate (“35–55 
minutes”—the 80% CI), or a narrow range estimate 
(“40–50 minutes”—the 50% CI).

Study 2 additionally tested whether an extremely 
wide range (i.e., the 99% CI of the distribution) would 
be disliked compared with a range of reasonable width 
and a point estimate (Hypothesis 2). Participants were 
randomly assigned to see the delivery estimate in the 
format of a point estimate (“45 minutes”), a moderate 
range (“35–55 minutes”—the 80% CI), or an extremely 
wide range (“15–75 minutes”—the 99% CI).

Dependent Measures. After viewing the 20 orders, 
participants were asked to evaluate the app. Our main 
measure of interest is participants’ satisfaction with the 
app. To measure participants’ satisfaction with the app, 
we asked participants how much they like the delivery 
estimates provided by the app, how informative5 and 
useful they find them, how accurate they think the app 
is, and how much they trust the app (all on 7-point 
scales). We averaged these five items into a single mea
sure of satisfaction with the app (α ≥ 0.92). Table 1 pre
sents the exact wording of our dependent measures.

In addition, we also measured participants’ perceived 
accuracy of the app using three different measures that 
we analyzed separately. Participants indicated what 
percentage of the app’s estimates they perceived as (1) 
very accurate and (2) very inaccurate, and (3) by how 
many minutes, on average, they thought the app was 
off when it gave an inaccurate estimate. We presented 
the satisfaction scale and perceived accuracy measures 
to participants in counterbalanced order.

At the end of the survey, participants reported their 
age and gender.

Results and Discussion
Analysis Plan. In both studies, we preregistered that 
we would conduct any tests comparing participants’ 

responses in individual conditions using ordinary least 
squares (OLS) regressions with dummies indicating the 
condition. For example, in Study 1, we first regressed 
the satisfaction measure on dummies indicating (1) the 
narrow range condition and (2) the moderate range con
dition to compare these two conditions to the point esti
mate condition. Second, we regressed the satisfaction 
measure on dummies indicating (1) the point estimate 
condition and (2) the narrow range condition to com
pare these conditions to the moderate range condition.

We present the results of the satisfaction measure 
below, which is our main measure of interest. We pre
sent the results for individual measures of perceived 
accuracy for Studies 1 and 2 (and also for Studies 3 and 
6–8) in Supplement 2 and discuss them in the General 
Discussion.

Satisfaction with the App. Table 2 shows the results 
for the satisfaction measure. Providing evidence for 
Hypothesis 1, in Study 1, we found that participants 
were more satisfied with the app both when the delivery 
estimates were presented as moderate ranges (“35–55 
minutes”) rather than point estimates (“45 minutes”), 
b� 0.56, SE� 0.10, p< 0.001, and when they were pre
sented as narrow ranges (“40–50 minutes”) rather than 

Figure 2. Time Estimate Conditions in Studies 1 and 2 

Table 1. Satisfaction with the App Measured in Studies 1–3 
and 5–8

Satisfaction with the App (α ≥ 0.92)

1. How much do you like the delivery (arrival) estimates 
provided by this app? (1�Not at all, 7�Extremely)

2. How informative do you find the delivery (arrival) estimates 
provided by this app? (1�Not at all informative, 7�Extremely 
informative)

3. How useful do you find the delivery (arrival) estimates 
provided by this app? (1�Not at all useful, 7�Extremely 
useful)

4. How accurate do you think this app is? (1�Not at all accurate, 
7�Extremely accurate)

5. How much do you trust this app? (1�Not at all, 
7�Extremely)

Note. Text in parentheses was displayed for the GPS app evaluation 
in Study 8.
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point estimates, b� 0.50, SE� 0.10, p< 0.001. The two 
range conditions did not significantly differ from each 
other, b� 0.06, SE� 0.10, p� 0.571.

In Study 2, we replicated Study 1’s results that partici
pants liked the app more when they saw moderate 
ranges (“35–55 minutes”) rather than point estimates 
(“45 minutes”), b� 0.68, SE� 0.13, p< 0.001. In addition, 
and critical to Hypothesis 2, participants liked the app 
less when it presented an extremely wide range (“15–75 
minutes”) rather than a moderate range (b��0.99, 
SE� 0.13, p< 0.001) and even a point estimate (b��0.30, 
SE� 0.14, p� 0.026). This is not surprising, as the 
extremely wide range can be considered as being no lon
ger informative of when the food would arrive.

The results from Studies 1 and 2 suggest that choosing 
between a point estimate and a range estimate involves 
trading off accuracy and informativeness (Yaniv and 
Foster 1995). Point estimates communicate a specific 
outcome and are easy to understand, but they may con
vey a false sense of certainty regarding the predicted 
time and are more likely to be wrong. Ranges, on the 
other hand, are more likely to contain the actual out
come, but they are also less informative because they 
indicate a less specific outcome. Our results suggest that 
people seem to prefer the increased accuracy of ranges 
compared with point estimates under the conditions 
that we tested (Hypothesis 1). This seems to hold true as 
long as ranges are not excessively wide, and hence no 
longer informative (Hypothesis 2).

Combining Point and Range Estimate
In Studies 1 and 2, we tested whether people prefer an 
app to display point estimates or range estimates. But 
companies may also choose to display a combination 
of these types of estimates to their customers. We con
ducted another study (N� 578; see Study S1 in Supple
ment 5) to investigate how the combined display of a 
point estimate and a range estimate influences cus
tomer satisfaction. We presented participants in this 
study with a screen mockup of a food delivery app that 
closely resembled app interfaces that customers might 
encounter in the real world (see Supplement 5). We 
manipulated whether the app displayed a point esti
mate (“45 min”), a range estimate (“35–55 min”), or a 
combination of both (“45 min (35–55 min)”).

Replicating the results from Studies 1 and 2, partici
pants were more satisfied with the app when it 

presented a range estimate than when it presented 
a point estimate (p< 0.001). In addition, participants 
were also more satisfied with the app when it presented 
both a point estimate and a range estimate than when it 
presented only a point estimate (p< 0.001). However, par
ticipants did not rate the app as more positively when it 
presented both a point estimate and a range estimate 
(M� 4.97, SD� 1.23) than when it presented only a range 
estimate (M� 5.12, SD� 1.14), p� 0.253. Moreover, partici
pants perceived the combined display of a point estimate 
and a range estimate as less accurate than the range esti
mate alone (ps ≤ 0.038, see Supplement 5 for details). These 
results suggest that even though displaying a point esti
mate along with a range estimate affords both informa
tiveness and accuracy, this configuration does not increase 
customer satisfaction compared with presenting a range 
estimate alone. On the contrary, adding a point estimate to 
a range estimate did not affect ratings of customer satisfac
tion and even reduced the estimate’s perceived accuracy. 
These findings provide further support for our theorizing 
that in the domain of time where people naturally experi
ence outcomes, they may especially value the increased 
accuracy that range estimates offer and benefit from esti
mates that increase their expectation of uncertainty.

Study 3: Different Underlying 
Distributions
In Studies 1 and 2, participants saw the same delivery 
estimates across all 20 orders, and the actual delivery 
times were drawn from the same underlying distribu
tion. In the real world, however, customers may expe
rience food delivery orders with different outcome 
distributions, and consequently, different delivery 
estimates. We conducted Study 3 to test the robust
ness of our prior findings to a design in which the 20 
orders have different delivery estimates drawn from 
different distributions.

Methods
Participants. We conducted Study 3 using U.S. partici
pants from Prolific Academic. We decided in advance 
to recruit 500 participants. After preregistered exclu
sions, our final sample included 479 participants (aver
age age� 41 years, 49% female).

Procedure. Study 3 followed a similar procedure as 
Studies 1 and 2 except for two changes. First, participants 

Table 2. Satisfaction Results of Studies 1 and 2

Point estimate 
(45 minutes)

Moderate range 
(35–55 minutes)

Narrow range 
(40–50 minutes)

Wide range 
(15–75 minutes)

M SD M SD M SD M SD

Study 1 4.81 1.28 5.37 1.08 5.32 1.00 — —
Study 2 4.62 1.41 5.31 1.11 — — 4.32 1.50
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were only assigned to one of two conditions: point esti
mates versus range estimates, with the point estimates 
corresponding to the mean and the range estimates cor
responding to the 80% CI of the underlying distribution. 
Second, instead of showing participants the same time 
estimate from the same distribution for all 20 orders, par
ticipants saw a different time estimate from a different 
distribution for each of the 20 orders. Specifically, partici
pants saw an estimate and an outcome from 20 unique 
outcome distributions (presented in random order), with 
means ranging from 36 to 55 minutes, each with a stan
dard deviation (SD) of 8 (and hence an 80% CI encom
passing 20 minutes). Participants assigned to the point 
estimate condition saw a point estimate corresponding 
to the mean of the distribution (e.g., “Your food will 
arrive in 39 minutes” for the distribution with a mean of 
39), and participants assigned to the range estimate con
dition saw an 80% confidence interval centered at the 
mean of the distribution (e.g., “Your food will arrive in 
29–49 minutes” for the distribution with a mean of 39). 
For each trial, the actual delivery outcome was randomly 
drawn from the corresponding underlying distribution 
in the same way as in Studies 1 and 2.

Results and Discussion
Satisfaction with the App. As preregistered, we 
regressed the satisfaction measure on the range esti
mate condition (contrast-coded; +0.5� range estimate, 
�0.5�point estimate). Participants liked the app more 
when they saw range estimates (M� 5.32, SD� 1.12) 
than point estimates (M� 4.70, SD� 1.26) across the 20 
orders, b� 0.61, SE� 0.11, p< 0.001. Study 3 thus repli
cates the findings in Studies 1 and 2 with a design 
closer to real-world contexts where the same person 
may encounter different delivery estimates from the 
same app on any given day.

Study 4: Incentive-compatible Decision
Studies 1–3 find that after receiving information on 
how time estimates perform, people are more satisfied 
with a food delivery app that presents time estimates 
as ranges rather than point estimates. It follows that, 
when given a choice, people should also be more likely 
to choose to receive time estimates as ranges rather 
than point estimates, particularly if they had a chance 
to see the time estimates perform. Study 4 tests this pre
diction in an incentive-compatible design. Participants 
chose between receiving time estimates from one of two 
models, with one providing point estimates and the 
other providing range estimates. Participants could use 
the model’s time estimates to decide on the allotted 
time for an incentivized effort task later in the survey. 
Successful completion of the effort task within the allot
ted time determined participants’ bonus payments. 
Notably, the incentives were designed to reflect the 

trade-off between allocating excessive time (resulting in 
wasted time) versus allocating insufficient time (result
ing in incomplete tasks), a challenge people frequently 
encounter when estimating time in the real world. We 
predicted that participants would be more likely to 
choose the model offering range estimates.

Methods
Participants. We conducted Study 4 using U.S. partici
pants from Prolific Academic. We decided in advance 
to recruit 400 participants. Because of the elaborate 
design of this study, we decided to start the survey 
with an instructions phase that included four compre
hension check questions which we describe in the Com
prehension checks section below (see also Supplement 1). 
As preregistered, participants who failed any compre
hension check more than once (N� 47) were automati
cally excluded and did not complete the rest of the study. 
A total of 399 participants completed the study. We pre
registered to exclude responses from IP addresses or Pro
lific IDs that appeared more than once in our data set (7 
exclusions). Our final sample included 392 participants 
(average age� 44 years, 50% female).

Design. Participants in this study were asked to decide 
how much time they would like to allot for themselves 
for an effort task that consisted of moving sliders to a 
specified number. We designed the specifics of this 
task such that participants were incentivized to set the 
time periods as accurately as possible (as explained in 
the Procedure section below). To help participants deter
mine how much time they might need for this task, we 
introduced two models, Model Alpha and Model Beta, 
each of which gave an estimate for the completion time 
of this task based on past participants’ data. The models 
differed in the format in which they provided the time 
estimate, with one model providing point estimates 
and the other model providing range estimates. Partici
pants first gained experience with both models by see
ing the models’ estimates for one variant of the task and 
the actual completion time of ten past participants. 
They then decided which model to receive advice from 
when setting their own completion time for the 
slider task.

Procedure. At the beginning of the survey, participants 
first learned that they would complete three pages of 
slider tasks later in the study. Each page would contain 
5–25 sliders labeled with numeric values, and they 
would need to move the sliders to the values indicated. 
Participants saw a visual demonstration of the task 
(Figure 3). Notably, we designed the task such that its 
completion requires no specific skills other than pure 
effort, which also means that past participants’ comple
tion times are informative of a future participant’s com
pletion time.
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Participants read that before they start the slider 
task, they would first decide how much time to allocate 
to themselves for completing the task, and that the time 
they decide to allocate would determine the exact 
amount of time they would have for each page. Partici
pants learned that if they correctly placed all sliders on 
a randomly selected page within the allotted time 
period, they would receive an additional $1 bonus.

Participants further learned that (a) the slider page 
would auto-advance after the allotted time regardless 
of their progress on the tasks, and (b) they cannot 
advance to the next page until the allotted time had 
elapsed, even if they finished the task. We made these 
specific design choices to incentivize participants to set 
the allotted time to be just above their actual comple
tion time. In fact, we made clear that the implication of 
this is that “you should give yourself enough time to 
finish the task, but not too much time or you will have 
to waste time waiting.” Our goal in designing these 
incentives was to capture the trade-off that people 
often make when generating time estimates in real 
life—allocating too much time and waiting versus not 
allocating enough time and failing to complete a goal. 
For example, in the context of driving, people who allo
cate too much time to travel to an appointment may 
have to waste time waiting once they have arrived, and 
people who allocate too little time may arrive late to 
their appointment. Finally, in the instructions, partici
pants also learned that once the page auto-advances, 
the timer for the next page would automatically start 
a few seconds later, and so they must complete the 
three pages consecutively with only a few seconds in 

between. This design choice was aimed at preventing 
online participants from switching tabs and navigating 
away during the study. We asked participants compre
hension check questions to ensure that they understood 
all of this, and we describe them in the Comprehension 
checks section below.

To help participants generate their own time esti
mates, we introduced two models, Model Alpha and 
Model Beta, both of which used data from past partici
pants to predict the completion time for each page of 
sliders that participants were asked to complete. Parti
cipants learned that they would first see how the mod
els performed previously, meaning that they would see 
the time estimates that each model provided and how 
long it actually took participants to complete a certain 
number of sliders. One model gave point estimates, the 
other model gave range estimates, and we counterba
lanced whether Model Alpha or Beta gave point esti
mates or range estimates.

To obtain the model estimates for this training stage 
of the survey and for the main task, we ran a pretest 
(N� 220 on Prolific) where participants completed sev
eral pages of the slider task, each with a different num
ber of sliders. We incentivized the pretest participants 
to be as accurate as possible to ensure that they were 
exerting a similar amount of effort (and time) in the 
task as participants in the main study. Table 3 shows 
the point estimates and range estimates for the number 
of sliders that we used in the main study based on this 
pretest. Because for each number of sliders the distribu
tion of the pretest data was right-skewed (i.e., the bulk 
of the completion time fell on the lower end of the 

Figure 3. (Color online) A Visual Demonstration of the Sliders Task Presented in the Study 4 Instructions 

Notes. Participants read that “For each slider, you will be asked to use the mouse to move the slider to the value indicated. That is, you should 
move the slider until the value shown on the handle matches the target value on the left, like the first slider in the screenshot below.”

Table 3. Model Estimates Presented in Study 4

Number of sliders Point estimate Range estimate

Training stage 10 Sliders 54 seconds 45–71 seconds

Incentivized stage Slider page 1 8 Sliders 46 seconds 38–66 seconds
Slider page 2 12 Sliders 66 seconds 54–79 seconds
Slider page 3 18 Sliders 90 seconds 77–114 seconds

Notes. 1. We used the median of the duration data from a pretest (N � 220) as the point estimate, and the 25th percentile to 75th 
percentile (i.e., 50% CI) as the range estimate. 2. While participants read that the number of sliders on each page may range from 
5 to 25, we presented all of them (after our DV) with three pages of sliders with 8, 12, and 18 sliders, respectively.
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distribution, with a few participants taking exception
ally longer to finish), we took the median of the distri
bution to be the point estimate and the 25th to 75th 
percentile (i.e., 50% CI) to be the range estimate.6

Participants gained experience with how the models 
had performed previously by observing the models’ 
estimates for moving ten sliders and the actual comple
tion time from ten randomly selected past participants 
from the pretest. Based on the pretest, the models’ esti
mates for moving ten sliders were 54 seconds and 
45–71 seconds in the point estimate and range estimate 
conditions, respectively (see Table 3), though the actual 
completion times of the ten randomly selected past par
ticipants deviated from these estimates. Participants 
saw the information for each of the ten past partici
pants on a separate page, one after the other. That is, on 
each page, participants saw Model Alpha’s estimate for 
moving ten sliders, Model Beta’s estimate, and how 
long it took a randomly selected past participant to 
actually complete the ten sliders. Figure 4 shows an 
example of one such page. This stage of the study was 
similar to Studies 1–3 in which participants gained 
experience with the models’ time estimates before indi
cating their preference for a time estimate.

After observing the performance of both models, par
ticipants were reminded that they can select one of the 
models to give them estimates for the slider task they 
were about to complete, and that they would receive a 
$1 bonus payment if they correctly placed all sliders 
within the allotted time on one randomly selected page. 
Participants saw each model’s estimates for moving ten 
sliders again (54 seconds versus 45–71 seconds) and 
were asked, “For the next 3 pages of slider tasks you will 
complete, which model’s advice would you like to 
receive?” (Options: “Model Alpha” “Model Beta”). This 
choice was our main dependent measure.

After participants made their choices, the rest of the 
study proceeded as what we described: Participants 

saw their chosen model’s estimate for each of three 
pages of sliders and were asked to set their own esti
mate for each page. Note that it was only at this point 
that they learned that the number of sliders they had to 
complete on pages 1–3 was 8, 12, and 18, respectively, 
and they saw their chosen model’s estimate for these 
numbers of sliders (see Table 3 for the model esti
mates). For example, participants who chose the range 
estimate model read that for page 1 they would be 
moving 8 sliders, and that the model gave the estimate 
of “38–66 seconds.” In contrast, participants who chose 
the point estimate model read that the model gave the 
estimate of “46 seconds.” On the same page where they 
saw the model’s estimate, participants indicated how 
much time they would like to allot for themselves for 
this page of the slider task by entering a duration (in 
seconds) into a text box. Participants decided on their 
allotted time for all three pages of sliders and then pro
ceeded to start with the first page of slider task.

While participants were completing each page of sli
ders, a countdown timer set to the allotted time stayed 
at the top of the page and showed the remaining time 
left on this page. Once the timer hit zero, the survey 
automatically advanced and participants saw a transi
tion page informing them that their next page would 
start in three seconds. After three seconds, participants 
were automatically directed to the second page of 
slider task with the timer counting down from their 
allotted time (see Supplement 4 for screenshots from 
the survey). After completing all three pages of slider 
task, participants reported their age and gender at the 
end of the survey.

Comprehension Checks. At the beginning of the sur
vey and before participants started the task, we tested 
whether they understood the critical elements of our 
study design with two sets of two comprehension 
checks, one set after participants learnt about the slider 

Figure 4. Sample Stimulus Presented in Study 4 

Notes. On each page, participants saw both models’ estimates for moving ten sliders and the actual completion time by one past participant. 
They saw the information of ten participants in total. We counterbalanced which model gave a point estimate or a range estimate. The actual 
completion time was randomly selected from participants’ duration data in the pretest.
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task and the incentive, and the other after they learnt 
about the choice between two models. Specifically, 
these questions asked participants whether they under
stood (1) that the allotted time would be the exact 
amount of time they spend on each page, (2) that once 
they finish one page, the next slider page would start 
automatically after a few seconds, (3) that their model 
choice applies to all three pages of sliders that they are 
asked to complete and that they would determine the 
allotted time for all pages before starting with their first 
page, and (4) that they would earn a bonus if they cor
rectly placed all sliders on a randomly selected page. 
Supplement 1 presents the exact wording of these ques
tions. Participants were given two attempts to pass each 
of these comprehension check questions, and 98.0%, 
98.4%, 93.5%, and 99.3% of participants passed ques
tions 1, 2, 3, and 4 within two attempts, respectively. 
Participants who failed any comprehension check more 
than once (N� 47) were automatically excluded and 
did not complete the rest of the study.

Results and Discussion
Model Choice. We preregistered that we would code 
participants’ choice of the model as 1 if they chose 
Model Alpha and 0 if they chose Model Beta. We used 
OLS to regress participants’ choice of Model Alpha on 
whether Model Alpha gave a range estimate or a point 
estimate (+0.5� range estimate, �0.5�point estimate). 
Participants chose Model Alpha significantly more often 
when it gave range estimates (74.6%) instead of point 
estimates (33.3%), b� 0.41, SE� 0.05, t� 8.99, p< 0.001. 
We analyzed the model choice with OLS because the 
coefficient is easier to interpret (i.e., as the percentage 
point difference between conditions); a logistic regres
sion yielded similar results, OR� 5.88, SE� 1.31, z�
7.93, p< 0.001.

For ease of interpretation, we also converted the 
dependent measure to participants’ choice of the 
model giving range estimates. This analysis shows 
that 70.7% of participants chose the model giving 
range estimates over the one giving point estimates, 
and this choice proportion was significantly different 
from 50%, p< 0.001 in a two-sided binomial test. These 
results suggest that after gaining experience with both 
types of estimates, people prefer to receive time esti
mates as ranges rather than point estimates. This 
implies that, all else equal, companies may have a bet
ter chance of satisfying customers in the long term if 
they provide time estimates as ranges rather than 
point estimates.

Exploratory Analyses. We conducted additional explor
atory analyses to examine whether participants’ choice 
of point versus range estimates affected the amount of 
time they allocated for themselves in the slider task and 
ultimately their chance of receiving the bonus payment. 

Participants allotted significantly longer time periods if 
they chose the model giving range estimates (Median: 
60, 70, and 100 seconds for the pages of 8, 12, and 18 sli
ders, respectively) than if they chose the model giving 
point estimates (Median: 50, 66, and 90 seconds for the 
pages of 8, 12, and 18 sliders, respectively), ts> 5.08, 
ps< 0.001 for each of the three pages. The accuracy 
results were consistent with this: On average, those 
choosing the range estimates model submitted 2.08 
completely correct pages (and were 69.3% likely to 
receive the bonus payment), which was directionally 
higher than those choosing the point estimates model 
(on average 1.86 correct pages, 62.0% likely to receive 
the bonus payment), t(390)� 1.79, p� 0.075. All told, 
these exploratory results suggest that participants tend 
to set more conservative time estimates after receiving 
advice from the range estimates model and that direc
tionally increased their chance of receiving the bonus.

Overall, Study 4 finds that after getting feedback 
on both types of time estimates, participants preferred 
receiving advice from a model giving range estimates 
rather than from a model giving point estimates for a 
subsequent incentivized task. Thus, Study 4 conceptually 
replicates the results of Studies 1–3 with an incentive- 
compatible design and provides additional support for 
the notion that people prefer range estimates to point 
estimates in the domain of time.

Study 5: The Role of Perceived Violation 
of Expectations
Studies 1–4 find evidence that people prefer time esti
mates as ranges rather than point estimates after out
comes are revealed. Study 5 explores the potential 
mechanism for this preference. We propose that the 
format of the estimate (range versus point estimate) is 
likely to not only affect customers’ expectations about 
when an event will take place but may also influence 
their expectations about the uncertainty in future out
comes. This may make the same outcome more or less 
likely to violate expectations depending on the format 
of the initial estimate. A point estimate specifies one 
specific point in time, conveying little variance, and 
hence any outcome noticeably deviating from this esti
mate may violate people’s expectations, for example, 
leading people to perceive an outcome that exceeds the 
point estimate as unexpectedly late. In contrast, a range 
estimate widens the range of expected outcomes and 
explicitly expresses the uncertainty in the timing of 
future outcomes, which may make any outcome less 
likely to violate people’s expectations (Hypothesis 3).

To examine the antecedent of this proposition—that 
people anticipate a wider range of outcomes when they 
see a range estimate compared with a point estimate— 
we conducted Study S2 (N� 389; see Supplement 6 for 
details). In Study S2, we provided participants with a 
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food delivery estimate either as a point estimate (43 
minutes) or a range estimate (33–53 minutes). Partici
pants then constructed their expected outcome distri
butions by indicating how likely they thought the 
actual delivery time would be to fall into different time 
intervals using a distribution builder tool (André 2016, 
Hu and Simmons 2024). We present the results in 
Figure 5. Participants constructed distributions with 
significantly larger standard deviations when they saw 
a range estimate than when they saw a point estimate 
(p< 0.001). In other words, in prospective evaluations 
(i.e., before outcomes are realized), range estimates 
seem to expand people’s expected range of outcomes 
compared with point estimates.

Consequently, after outcomes are realized, we expect 
people to perceive various outcomes as less likely to 
violate their expectations when initially given a range 
estimate than a point estimate. We test this proposal in 
Study 5. Specifically, we examine whether food deliv
eries are less likely to be perceived as unexpectedly late 
when the app provides a range rather than a point esti
mate. We further test whether people’s perceptions of 
the outcome being unexpectedly late mediate the dif
ference in their satisfaction with ranges and point esti
mates. Importantly, in the food delivery domain, early 
arrivals are often innocuous, but late arrivals may be 
associated with higher costs (e.g., staying hungry). 
Thus, we expect people to be particularly dissatisfied 
with unexpectedly late orders, and we posit that the 
perceived prevalence of such unexpectedly late orders 
will predict customer satisfaction with this app.

Methods
Participants. We conducted Study 5 using U.S. partici
pants from Prolific Academic. We decided in advance 
to recruit 500 participants. After our preregistered 

exclusions, our final samples included 468 participants 
(average age� 37 years; 49% female).

Procedure. The procedure for Study 5 was the same as 
in Studies 1 and 2 except for three changes. First, parti
cipants were randomly assigned to one of two condi
tions: point estimate (45 minutes) versus range (35–55 
minutes). Second, participants in this study only 
reported their satisfaction with the app by responding 
to the items in the satisfaction measure (see Table 1), 
and they were not asked to complete additional mea
sures related to their perceived accuracy of the app. 
Third, we included an additional question that was 
aimed at assessing the extent to which outcomes are 
perceived as being unexpectedly late. Participants were 
asked, “How often are deliveries on this app unexpect
edly late?” (1�Almost never, 7�Almost always). We 
hypothesized that this measure would mediate the 
effect of estimate format on condition. We counterba
lanced the order in which the mediator question and 
the satisfaction questions were presented.

Results and Discussion
Satisfaction with the App. As preregistered, we regressed 
the satisfaction measure on the range estimate condition 
(contrast-coded; +0.5� range estimate, �0.5� point esti
mate). Replicating the results from Studies 1–3, partici
pants again expressed greater satisfaction with ranges 
(M� 5.16, SD� 1.06) than point estimates (M� 4.34, 
SD� 1.28), b� 0.82, SE� 0.11, p< 0.001.

Mediation Analysis. We next used bootstrapped medi
ation to examine whether people’s perceptions of the 
outcomes being unexpectedly late mediate the effect of 
condition on satisfaction. Participants judged the out
comes to be unexpectedly late less often when they 

Figure 5. Study S2 Results 

Notes. Average distributions of participants’ anticipated delivery time given a point estimate (43 minutes) or a range estimate (33–53 minutes). 
Error bars represent 95% confidence intervals. (See Supplement 6 for details.)
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saw range estimates (M� 2.47, SD� 1.18) rather than 
point estimates (M� 4.14, SD� 1.10), b��1.67, SE�
0.11, p< 0.001. Moreover, participants who judged out
comes to be unexpectedly late less often were more 
satisfied with the app, b��0.44, SE� 0.04, p< 0.001. 
After controlling for participants’ judgments about 
how often outcomes were unexpectedly late, the effect 
of condition on overall satisfaction was no longer sig
nificant (path c’: b� 0.13, SE� 0.12, p� 0.286; path c: 
b� 0.82, SE� 0.11, p< 0.001). A bootstrapped mediation 
analysis revealed a significant indirect effect of the 
range versus point estimate on overall satisfaction via 
the mediator: indirect effect� 0.69, 95% CI� [0.51, 0.87]. 
This result is consistent with the notion that people’s 
preference for ranges over point estimates relates to 
ranges violating their expectations less frequently.

Additional Evidence. We conducted another study 
(Study S3, N� 188; see Supplement 6 for details) that 
supports the notion that people view more outcomes 
as consistent with a range estimate than a point esti
mate. In this study, we again provided participants 
with either a point estimate (43 minutes) or a range esti
mate (33–53 minutes). But instead of reporting the 
extent to which their expectations were violated, parti
cipants in this study indicated, for a series of possible 
outcomes, whether they would consider the outcome 
to be consistent with the estimate provided to them. In 
line with the results of Study 5, participants identified 
more outcomes as consistent with the range estimate 
than the point estimate (p< 0.001). For example, an out
come of “26–30 minutes,” which falls outside of the 
range of 33–53 minutes, was rated as consistent with 
the range estimate 23.96% of the time, but as consistent 
with the point estimate only 11.96% of the time. We 
provide the full results of this study in Supplement 6.

Taken together, the results of Study 5 and Studies S2 
and S3 suggest that a range estimate leads people to 
expect more variability in outcomes than a point esti
mate. In line with this, in Study 5, we find that after see
ing a series of outcomes following a range estimate, 

people are less likely to feel that their expectations have 
been negatively violated compared with those who saw 
a point estimate. Our mechanism evidence suggests 
that people’s increased satisfaction with ranges versus 
point estimates may be related to the lower frequency 
with which a range estimate negatively violates their 
expectations.

Studies 6 and 7: Optimistic and 
Conservative Estimates
In Studies 6 and 7, we extend our investigation to the 
question of where to place estimates in the distribution 
of potential outcomes by manipulating the estimates’ 
location in the underlying distribution. This also allows 
us to test whether people are as satisfied with a conser
vative point estimate that corresponds to the upper (i.e., 
later) boundary of the range as they are with the range 
itself. In other words, we test an alternative account that 
people like ranges because they compare outcomes to 
the upper boundary of the range and only penalize 
(objectively) late arrivals that cross this boundary. If 
people only focus on the upper bound, then they 
should like a conservative point estimate that matches 
the upper bound of the range just as much as the range.

Methods
Participants. We conducted Studies 6 and 7 using U.S. 
participants from MTurk. We decided in advance to 
recruit 800 and 1,000 participants, respectively. After 
our preregistered exclusions, our final samples included 
801 and 998 participants, respectively (average age� 39 
years, 44%–52% female).

Procedure. Studies 6 and 7 followed the same proce
dure as Studies 1 and 2 except that we included different 
conditions that we describe in detail below. Figure 6(a) 
and (b) illustrate the manipulations used in Studies 6 
and 7. In addition to further testing Hypothesis 1 that 
ranges are preferred to point estimates, Studies 6 and 7 
investigate how estimates at different locations in the 

Figure 6. Time Estimate Conditions in Studies 6 and 7 
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distribution of potential outcomes influence customer 
satisfaction.

In Study 6, we examined participants’ preferences for 
point estimates located at different points in the distri
bution. In addition to including an accurate point esti
mate (“45 minutes”—mean, median, and mode of the 
distribution) and a moderate range estimate (“35–55 
minutes”), we also included an optimistic point estimate 
(“35 minutes”) and a conservative point estimate (“55 
minutes”). The optimistic and conservative point esti
mates corresponded to the lower bound (10th percen
tile) and upper bound (90th percentile) of the range, 
respectively. Participants were randomly assigned to 
one of the four estimate conditions (see also Figure 6(a)).

In Study 7, we orthogonally manipulated whether 
participants saw a point estimate or a range estimate, 
and whether that estimate was accurate or conserva
tive. That is, we randomly assigned participants to one 
of the four conditions in a 2 (format: point estimate ver
sus range estimate)× 2 (location in the distribution: 
accurate versus conservative) between-subjects design. 
Participants either saw an accurate point estimate (“45 
minutes”), an accurate range estimate (“35–55 min
utes”), or they saw a conservative point estimate (“55 
minutes”) corresponding to the upper bound of the 
range, or a conservative range estimate (“45–65 min
utes”) centered at the conservative point estimate (see 
also Figure 6(b)).

Results and Discussion
Analysis Plan. We analyzed the results of Study 6 
using the same regression approach as in Studies 1 and 
2. That is, we regressed the dependent measure on con
dition dummies comparing participants’ responses in 
individual conditions. In Study 7, we regressed the 
dependent measure on (1) the point estimate condition 
(contrast-coded), (2) the accurate condition (contrast- 
coded), and (3) their interaction.7

Study 6. Table 4 shows the results for Study 6. Partici
pants in Study 6 again liked ranges (“35–55 minutes”) 
more than accurate point estimates (“45 minutes”), 
b� 0.87, SE� 0.14, p< 0.001. Importantly, however, par
ticipants also rated ranges more positively than conser
vative point estimates corresponding to the upper 
bound of the range (“55 minutes”), b� 0.67, SE� 0.14, 
p< 0.001. This suggests that the preference for ranges is 
not simply due to people disliking deliveries that are 

objectively late (i.e., deliveries falling beyond the pro
vided estimates) as the conservative point estimate and 
the range estimate lead to objectively late outcomes 
with the same frequency.

Among the point estimates at different locations, par
ticipants were less satisfied with the optimistic point esti
mates (“35 minutes”) than both the accurate (b��1.47, 
SE� 0.14, p< 0.001) and conservative point estimates 
(b��1.68, SE� 0.14, p< 0.001). Furthermore, they liked 
the conservative point estimates no less than the accurate 
point estimates, b� 0.20, SE� 0.14, p� 0.164. Put differ
ently, although people don’t seem to like a food delivery 
app that constantly underestimates delivery times, they 
seem to not dislike it when the app overestimates deliv
ery times. It is worth noting that these results diverge 
from past theories (e.g., Yaniv and Foster 1995) which 
predict that accurate point estimates should always be 
preferred over conservative point estimates that are 
equally informative but objectively less accurate.

Study 7. Figure 7 shows the results for Study 7. Partici
pants in Study 7 evaluated ranges more positively than 
point estimates (b� 0.68, SE� 0.08, p< 0.001), both when 
the estimates were centered at the middle of the distribu
tion (accurate condition; b� 0.79, SE� 0.11, p< 0.001) and 
when they fell on the upper tail of the distribution (con
servative condition; b� 0.57, SE� 0.11, p< 0.001). There 
was no significant main effect of location (p� 0.074) nor a 
significant interaction between estimate type and location 
(p� 0.161).

Although there was no main effect of location, Figure 7
shows that in this study, participants preferred con
servative (“55 minutes”) to accurate point estimates 

Table 4. Satisfaction Results of Study 6

Point estimate 
(45 minutes)

Conservative point estimate 
(55 minutes)

Optimistic point estimate 
(35 minutes)

Range 
(35–55 minutes)

M SD M SD M SD M SD

4.53 1.51 4.73 1.41 3.05 1.66 5.40 1.10

Figure 7. Results of Study 7 

Note. Error bars represent 95% confidence intervals.
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(“45 minutes”), b� 0.25, SE� 0.12, p� 0.037. In addi
tion, and in line with Study 6 results, we again found 
that participants rated accurate ranges more positively 
than conservative point estimates (b� 0.54, SE� 0.11, 
p< 0.001), suggesting that people’s preference for ranges 
is not simply due to an aversion to deliveries falling 
beyond the estimates.

Taken together, Studies 6 and 7 find that ranges lead 
to greater customer satisfaction than point estimates, 
regardless of where in the distribution the point esti
mates are located, further supporting Hypothesis 1. 
Importantly, because outcomes fell beyond conserva
tive point estimates (55 minutes) just as often as they 
fell beyond accurate ranges (35–55 minutes), partici
pants’ preference for ranges cannot be simply explained 
by an aversion to objectively late outcomes.

Study 8: A Different Domain and Different 
Time Durations
In Study 8, we extend our investigation to a different 
context (driving trip duration estimates) and different 
time durations, and we also use a different underlying 
outcome distribution. This allows us to test whether 
the results we have found so far generalize to a differ
ent domain and different time durations.

Method
Participants. We conducted Study 8 using U.S. partici
pants from Prolific Academic. We decided in advance 
to recruit 900 participants. After our preregistered 
exclusions, our final sample included 888 participants 
(average age� 39 years; 50% female).

Procedure. The procedure for Study 8 was very similar 
to that of Studies 1–2 and 6–7, with three notable excep
tions. First, to examine whether our results generalize to 
a new domain, participants evaluated a GPS app 
instead of a food delivery app. They were presented 
with both the estimates and the actual arrival times of 
20 past trips that people took with this app, and we 
manipulated the type of estimate that participants saw. 
Second, to test whether our results are robust to time 
durations of different lengths, we additionally manipu
lated the trip length to be either relatively short (around 
45 minutes) or long (around 2 hours and 15 minutes).

Third, in previous studies, we generated the app’s 
outcomes from a normal distribution where early and 
late deliveries are equally likely. However, we recog
nize that in many real-world contexts, such as the 
domains of driving time estimation and food delivery, 
right-skewed distributions of outcomes may be more 
common. There is a limit to how much faster than 
expected outcomes in these domains can occur (e.g., 
one can only drive so fast), but bad delays can make 
outcomes very late. Therefore, in Study 8, we generated 

the actual driving durations from log-normal distribu
tions (with a right-skewed shape). Specifically, we gen
erated 50 numbers from a log-normal distribution with 
shape parameters µ� 3.8 and σ� 0.09 (short trip condi
tions; M� 45; SD� 4) or µ� 4.9 and σ� 0.06 (long trip 
conditions; M� 135; SD� 8). As in previous studies, 
the actual driving durations of the 20 trips (i.e., how 
long it took each driver to arrive at their destination) 
were randomly selected from these 50 numbers.

Manipulation. Participants in this study were randomly 
assigned to one of six conditions in a 2 (trip duration: 
short versus long)× 3 (estimate format: accurate point 
estimate versus conservative point estimate versus range 
estimate) between-subjects design. The accurate point 
estimate corresponded to the mean of the underlying 
distribution, whereas the range estimate corresponded 
to the 80% CI and the conservative point estimate corre
sponded to the upper bound of the range. Hence, in the 
short trip conditions, the accurate point estimate was 
“45 minutes,” the conservative point estimate was “50 
minutes,” and the range estimate was “40–50 minutes.” 
And in the long trip conditions, the accurate point esti
mate was “2 hours and 15 minutes,” the conservative 
point estimate was “2 hours and 25 minutes,” and the 
range estimate was “2 hours and 5 minutes to 2 hours 
and 25 minutes.” Note that because the distribution in 
the short trip condition had a standard deviation of 4 
and the distribution in the long trip condition had a stan
dard deviation of 8, and the range estimate corre
sponded to the 80% CI in either condition, the range 
encompassed 10 minutes in the short trip condition and 
20 minutes in the long trip condition.

Results and Discussion
Analysis Plan. We preregistered to compare the three 
estimate format conditions to each other by regressing 
the dependent measure on condition dummies. Table 5
presents the results. Our discussion below focuses on 
examining whether the results we previously observed 
in the food delivery context regarding participants’ 
preferences for (a) ranges over point estimates and (b) 
conservative over accurate estimates persist in the driv
ing context.

Point Estimate vs. Range Estimate. Consistent with 
results in the food delivery context, participants liked 
the GPS app more when it provided ranges rather than 
accurate point estimates, b� 0.39, SE� 0.10, p< 0.001. 
This result held for both the short trip (b� 0.53, SE� 0.14, 
p< 0.001) and the long trip conditions (b� 0.25, SE� 0.13, 
p� 0.062). This result suggests that people’s preference 
for ranges over point estimates is not unique to the food 
delivery context, to a normal distribution of outcomes, 
or to a particular time duration.
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Accurate Estimate vs. Conservative Estimate. In con
trast to the results in the food delivery context, partici
pants did not prefer conservative point estimates to 
accurate point estimates in the driving context. In fact, 
participants liked the GPS navigation app less when the 
app provided conservative point estimates that overes
timated the trip duration rather than accurate point esti
mates, b��0.37, SE� 0.09, p< 0.001. These results held 
in both the short trip (b��0.30, SE� 0.14, p� 0.028) and 
the long trip (b��0.43, SE� 0.13, p� 0.001) conditions.8

Study 8 once more highlights that companies can 
benefit from providing ranges instead of point esti
mates, as range estimates seem to be liked more. 
Importantly, Study 8 also finds that while people may 
prefer point estimates at different locations in different 
domains, their preference for ranges over point esti
mates is robust to different domains (food delivery and 
GPS), different time durations, and different underly
ing outcome distributions. Taken together, these results 
suggest that companies operating in inherently uncer
tain contexts may be better off by providing customers 
with ranges rather than point estimates when custo
mers can evaluate how the outcomes align with the 
time estimates.

General Discussion
We find that when evaluating time estimates, people are 
more satisfied with apps that provide ranges rather than 
point estimates. This preference holds across different 
domains (food delivery and GPS), different lengths of 
durations, and different underlying outcome distribu
tions. Consistent with this, in an incentive-compatible 
design where time estimates are consequential, partici
pants were more likely to choose a model providing 
range estimates than one providing point estimates after 
seeing both models perform. Moreover, we find that 
participants liked ranges more than conservative point 
estimates equivalent to the upper bound of the range, 
suggesting that greater customer satisfaction for ranges 

is not merely driven by a distaste for outcomes falling 
beyond the upper bound of an estimate.

Importantly, we also find evidence for a relevant 
boundary condition of the effectiveness of ranges: ranges 
are no longer favored when they are excessively wide. 
Widening a range presents a trade-off between accuracy 
and informativeness (Yaniv and Foster 1995). The results 
from our studies suggest that people pay attention to 
this trade-off, and that they seem to only prefer ranges to 
point estimates as long as the accuracy gained from pro
viding (or widening) a range does not lead to too much 
information being lost. This becomes particularly evi
dent when we analyze the accuracy measures collected 
in Studies 1–3 and 6–8 (see Supplement 2). Across all of 
these studies, participants consistently recognized that 
ranges are more accurate than point estimates, and this 
includes the extremely wide ranges that we presented to 
participants in Study 2. Importantly, however, even 
though participants correctly recognized that extremely 
wide ranges are at least equally likely to contain the 
actual outcomes as more moderate ranges, they did not 
like them as much as moderate ranges or even point esti
mates. This suggests that participants correctly recog
nized that extremely wide ranges are not informative. 
We present all details of these analyses of the accuracy 
measures in Supplement 2.

We propose that people prefer range estimates 
compared with point estimates, because range esti
mates lead people to expect greater variability, thus 
rendering different outcomes less likely to violate 
people’s expectations. In line with this proposal, 
participants in our studies constructed wider distri
butions of potential outcomes when given a range 
estimate compared with when given a point estimate. 
They also perceived more outcomes as consistent 
with a range estimate than a point estimate, and less 
frequently judged outcomes as violating their expec
tations when provided a range estimate rather than a 
point estimate.

Table 5. Satisfaction Results of Study 8

Point estimate Conservative point estimate Range

M SD M SD M SD

Short trip 5.13 1.21 4.83 1.33 5.66 0.97
Long trip 5.25 1.10 4.82 1.23 5.50 1.03
All data 5.19 1.15 4.82 1.28 5.58 1.01

Effect of conservative point 
(vs. point estimate)

Effect of range 
(vs. point estimate)

Effect of range 
(vs. conservative point estimate)

Short trip b � �0.30, SE � 0.14, p � 0.028 b � 0.53, SE � 0.14, p < 0.001 b � 0.83, SE � 0.14, p < 0.001
Long trip b � �0.43, SE � 0.13, p � 0.001 b � 0.25, SE � 0.13, p � 0.062 b � 0.68, SE � 0.13, p < 0.001
All data b � �0.37, SE � 0.09, p < 0.001 b � 0.39, SE � 0.10, p < 0.001 b � 0.75, SE � 0.09, p < 0.001

Notes. 1. In the Short Trip condition, the Point Estimate was 45 minutes, the Conservative Point Estimate was 50 minutes, and the Range was 
40–50 minutes; in the Long Trip condition, the Point Estimate was 2 hours and 15 minutes, the Conservative Point Estimate was 2 hours and 
25 minutes, and the Range was 2 hours and 5 minutes to 2 hours and 25 minutes. 2. The regression analyses in the “All Data” row included fixed 
effects for the trip duration condition.
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Theoretical Contributions
Our findings make several contributions to the litera
ture. First, we contribute to prior work on communicat
ing uncertainty to people, which represents a major 
effort in the recent literature. Past research has exam
ined how people perceive uncertain estimates in prod
uct information, medical advice, financial forecasts, 
and other domains (e.g., Thomas et al. 2010; Du et al. 
2011; Xie and Kronrod 2012; Zhang and Schwarz 2012; 
Gaertig and Simmons 2018, 2023; Howe et al. 2019). We 
contribute to this body of research and find that in the 
domain of time, a commonly experienced yet under
studied domain, uncertain estimates in the form of 
ranges are not disliked—they are actually preferred.

Second, we shed light on the process underlying peo
ple’s preference for uncertain estimates in the domain of 
time. Our findings largely align with Yaniv and Foster’s 
(1995) proposal that both accuracy and informativeness 
are important determinants of people’s evaluation of 
estimates under uncertainty. However, beyond that, we 
also investigate and find that compared with point esti
mates, range estimates lead people to expect greater var
iability in future outcomes. In Studies S2 and S3, we 
provide evidence for this expectation formation. And in 
Study 5, we show that range estimates make outcomes 
less likely to violate people’s expectations and that this 
perception relates to people’s satisfaction with an app.

Moreover, the current findings also deepen our 
understanding of how people incorporate judgments 
of accuracy and informativeness when evaluating time 
estimates. Most notably, Yaniv and Foster’s (1995) 
model assumes that estimation errors of the same mag
nitude are equally costly regardless of the direction. In 
contrast, our work suggests that this is often not the case 
in the domain of time, in which being five minutes early 
and being five minutes late can be differentially costly. 
This is exemplified in the results of Studies 6 and 7, in 
which people were either indifferent between accurate 
estimates and conservative estimates (which are strictly 
less accurate than accurate estimates while being equally 
informative) or preferred conservative estimates. These 
results violate the assumption in Yaniv and Foster’s 
(1995) model and underscore the importance of examin
ing people’s preferences for uncertain estimates within 
the specific domain of interest.

Third, our findings also contribute to the broader liter
ature on time perception. Extant literature has shown 
that people’s time perception is malleable and can be 
affected by many contextual factors. For example, 
people judge the length of a time interval differently 
depending on whether the duration or the date is 
highlighted (LeBoeuf 2006, LeBoeuf and Shafir 2009, 
Munichor and LeBoeuf 2018). In addition, people tend 
to mentally represent events in time in a categorical way 
(e.g., Tu and Soman 2014, Tonietto et al. 2019, Donnelly 
et al. 2022), leading them, for example, to judge time 

intervals that span category boundaries as longer than 
those that do not (Donnelly et al. 2022). Adding to this 
work, our findings in Studies S2 and S3 suggest that 
people form different expectations about the variability 
of future outcomes given different types of time esti
mates. We find that compared with point estimates, 
time estimates in the form of ranges lead people to antic
ipate greater variability in future outcomes.

Managerial Implications
Our research has important practical implications as 
well. Companies offering time estimates to customers 
face significant challenges with respect to how to best 
communicate their estimates given how unpredictable 
future outcomes are. Our research offers a simple sug
gestion: when customers can experience outcomes, it 
seems to be almost always better to communicate the 
uncertainty inherent in the outcomes by providing a 
range rather than a point estimate. In fact, providing 
a range alone is even more preferred than providing a 
range and a point estimate. This suggestion, however, 
comes with a cautionary note: the range cannot be too 
wide to the point that it is no longer informative.

Recognizing the important role of outcome informa
tion has implications for increasing long-term customer 
satisfaction. Most existing customers engage with the 
platform over time and learn how well the estimates 
provided by the platform perform (e.g., when placing 
multiple food orders or navigating multiple trips with 
the same app). Thus, although companies could possi
bly benefit from making estimates more informative by 
providing a point estimate the first time a customer uses 
their service, this strategy may prove costly in the likely 
event that the customer’s expectations are violated.

Future Directions
In addition to offering novel insights into how people 
evaluate uncertain time estimates, the current research 
also presents exciting opportunities for future research. 
First, our theorizing alludes to potential moderators that 
are worth exploring in future research. For example, 
while the current research focused on time estimate 
domains that are inherently uncertain, it is possible that 
in domains with little or no uncertainty—such as public 
transportation services that operate on well-established 
routes and fixed schedules—consumers may prefer 
point estimates to ranges. In this case, point estimates 
may be able to increase informativeness without mean
ingfully decreasing accuracy. Additionally, when out
comes are not immediately available—for example, 
when customers have to decide whether to place an 
order upon observing the initial time estimate with no 
past experience—people will likely base their evalua
tions on factors other than accuracy. Factors such as the 
estimate’s informativeness, their familiarity with the for
mat, or what kind of estimate they expect to receive in 
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that particular context may play a more prominent role, 
and ranges may not be strictly favored. Moreover, 
although we replicate our results across domains with 
diverse sources of uncertainty—food delivery, driving, 
and participants’ own task completion—it remains pos
sible that the nature of uncertainty (e.g., external or 
internal to the service provider) may influence custo
mers’ preferences in real-world scenarios. We look for
ward to future research investigating these possibilities.

In addition, our studies specifically focused on the 
effect of communicating uncertainty by comparing 
range estimates to point estimates. However, it would 
be interesting to consider other ways of communicating 
uncertainty. For example, companies may provide a 
margin of error around a point estimate (e.g., “40 +/� 5 
minutes”), give round numbers instead of precise num
bers (e.g., “40 minutes” instead of “41 minutes”), or add 
verbal qualifiers to the numeric estimates (e.g., “roughly 
40 minutes,” “approximately 40 minutes”). Whether 
consumers prefer these other communications of uncer
tainty to receiving a point estimate may depend on the 
extent to which these communications of uncertainty 
expand people’s expected distributions of outcomes.

Future research could also investigate the down
stream consequences of providing precise versus uncer
tain estimates that could have important implications 
for customer relationship management. For instance, 
does the format of time estimates affect customers’ fair
ness perceptions, churn, usage rates, and other impor
tant outcomes? It could be the case that consistently 
providing customers with point estimates and then vio
lating their expectations deteriorates their trust in the 
service platform.

Another future direction pertains to market compe
tition among different apps providing time estimates. 
Consider the food delivery industry as an example, 
where customers may check delivery estimates from 
multiple services before placing an order. If these ser
vices compete based on the estimates that they give, it 
might be tempting to give overly precise estimates to 
attract customers. However, this could also backfire 
once outcomes are realized if customers’ expectations 
are routinely violated. Future work could investigate 
how best to construct time estimates to strike the 
balance between customer acquisition and customer 
satisfaction.

Finally, future research could extend the current 
results beyond static estimates to dynamic estimates. In 
real life, ride-sharing apps like Uber and Lyft update 
estimated arrival times based on real-time traffic infor
mation, and food delivery apps like Uber Eats and 
DoorDash update the estimated delivery time of an 
order based on preparation time, pickup time, and 
local traffic. We look forward to future research that 
investigates how these estimates should be dynami
cally updated to increase customer satisfaction.

Conclusion
Understanding how communicating inherent uncer
tainty affects customer satisfaction is a pressing question 
for companies operating in many different domains. The 
current research elucidates an important aspect of this 
decision. We find converging evidence that providing a 
time estimate as a range leads to greater customer satis
faction than providing a point estimate. Our research 
contributes to a growing literature on communicating 
uncertainty and offers feasible solutions to practitioners 
providing time estimates to customers.
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Endnotes
1 In the current research, we are chiefly interested in the comparison 
between point estimates and range estimates. Of course, there are 
other ways to express uncertainty in time estimates, for instance, by 
giving a round number instead of a precise number (e.g., “40 min
utes” instead of “41 minutes”) or adding a verbal qualifier (e.g., 
“roughly 40 minutes”). We discuss other approaches to convey 
uncertainty and other time estimate formats used by practitioners 
in the General Discussion.
2 It is also worth noting that Yaniv and Foster’s (1995) model 
“assumed equal penalty for over- and underestimation of the true 
answers” (p. 431). Although this assumption may be reasonable 
for general knowledge questions, Yaniv and Foster (1995) acknowl
edged in their General Discussion that this might not hold true in 
the domain of time, in which being five minutes early and being 
five minutes late often have different consequences. Indeed, in our 
Studies 6 and 7, we find that, in violation of Yaniv and Foster’s 
(1995) model, people may sometimes favor receiving a conserva
tive point estimate that overestimates outcomes to an accurate 
point estimate that is equally informative. We further discuss this 
when presenting the results for Studies 6 and 7 and in the General 
Discussion.
3 If outcomes are normally distributed, 90% of the outcomes fall 
within 1.645 standard deviations from the mean, and 99% of the 
outcomes fall within 2.576 standard deviations from the mean. 
Thus, expanding a range that includes 90% of outcomes to a range 
that includes 99% of outcomes would widen the range by approxi
mately 57%.
4 Participants in all studies reported their age in an open-ended 
text box. We noticed that one participant in Study 1 indicated their 
age as 5 years, one participant in Study 2 as 0.36 years, and one 
participant in Study 7 as 229 years. We suspect that these numbers 
arose due to typos and therefore excluded the ages of these partici
pants for our calculation of participants’ average age in the respec
tive study.
5 In our theoretical framework, we used the term “informativeness” 
to refer to the extent to which the estimate communicates a specific 
outcome (Yaniv and Foster 1995). It is important to note, however, 
that we don’t expect laypeople to share the same interpretation 
when responding to the informativeness item that we included in 
our satisfaction scale. Consistent with this proposal, Supplement 8 
presents evidence that participants interpreted this question as ask
ing about the lay meaning of informativeness.
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6 Note that we pre-tested the completion time for pages with 5–30 
sliders, but for the main study, we asked participants to complete 8, 
12, and 18 sliders in order to keep the survey at a reasonable length 
and to ensure that the completion times for the three pages are suf
ficiently different.
7 In Study 7, in addition to the above analysis, we also preregistered 
to regress each measure on (1) the accurate point estimate condition, 
(2) the conservative point estimate condition, and (3) the accurate 
range condition. This allowed us to compare these conditions to the 
conservative range condition. We provide the results for these com
parisons in Supplement 7.
8 It is worth noting that apart from the context difference (driving 
instead of food delivery), we also used a different underlying distri
bution (log-normal instead of normal) to generate the outcomes. 
However, we do not expect the difference in distribution to account 
for the different results between the food delivery and driving con
texts. If it did, then we would expect to see the opposite result. The 
log-normal distribution is more right-skewed than the normal dis
tribution and contains more “late” outcomes. Thus, if anything, we 
would expect a conservative estimate to feel more accurate and be 
even more appealing given a log-normal distribution, but we 
observed the opposite result.
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