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Abstract

Standard theories suggest that humans should seek information only when it can

help them make better decisions. However, recent work suggests that people choose

to seek information even when it cannot influence the outcome of a choice. Across

three experiments, we examined how this preference for non-instrumental informa-

tion was related to the risk, regret, and rejoice associated with different choices.

Experiment 1 examined how risk preference informed the appetite for non-

instrumental information and tested how risk and information preference in a

gamble-task related to the desire for knowledge across a range of hypothetical real-

world scenarios. In Experiment 2, we tested how risk, operationalized as variance,

related to non-instrumental information seeking when allowing participants to men-

tally simulate the potential outcomes of gambles. In Experiment 3, we provided

explicit feedback about forgone options, intending to make the potential for regret or

rejoice more salient. Taken together, our results show a consistent appetite for infor-

mation that was robust to changes across all experimental manipulations. We found

some evidence of a positive correlation between the desire for knowledge and the

level of anticipated regret (Experiment 1), but overall, our data appear more consis-

tent with the idea that non-instrumental information seeking is driven by a general

aversion to uncertainty than by an attempt to regulate specific future emotions.
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1 | INTRODUCTION

Standard theories suggest that humans should seek information

only when it can help them make better decisions (Bromberg-

Martin & Hikosaka, 2009; Stigler, 1961). However, human behavior

is sometimes inconsistent with this assumption. For instance,

people acquire information simply because they are curious

(Loewenstein, 1994, 2006; Noordewier & van Dijk, 2020) or find

uncertainty aversive (Shani et al., 2008). Interestingly, the

appetite for information generalizes to situations in which the

acquired information cannot influence the outcome of decisions—a

behavior often referred to as non-instrumental information

seeking (Bennett et al., 2016; Kobayashi & Hsu, 2019; Liew et al.,

2022; Iigaya et al., 2016; Zhu et al., 2017). This behavior

goes beyond a mere appetite for non-instrumental information

and is often manifested in people's willingness to forgo

rewards for advance information (Charpentier et al., 2018;

FitzGibbon et al., 2021).
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What drives this desire for knowing when the knowledge has no

impact on the outcome of a decision? Existing findings suggest an

intuitive link between the perceived emotional reactions about poten-

tial outcomes and information-seeking behavior: When individuals

anticipate a positive emotional response about the outcome of their

choice, they are more likely to seek information (Bromberg-Martin &

Hikosaka, 2009). When they anticipate a negative emotional

response, they are less likely to want to know (D'Adda et al., 2018;

Gigerenzer & Garcia-Retamero, 2017; Sharot & Sunstein, 2020). For

instance, Charpentier et al. (2018), Zhu et al. (2017), and Embrey et al.

(2021) all show that if advance information about a choice's outcome

was likely to indicate future wins, individuals were more likely to seek

it. In contrast, when this information was likely to unveil future losses,

information seeking reduced.

In this work, we aim to go beyond these intuitive predictions

about the impact of outcome-valence (i.e., gain vs. loss) on informa-

tion seeking to examine other properties of choices that might affect

the preference for knowledge or ignorance. We focus on choices

between monetary gambles that allow us to manipulate aspects of the

initial choice—such as the relative levels of risk associated with each

option—and examine their impact on information seeking

(e.g., Bennett et al., 2016; Gigerenzer & Garcia-Retamero, 2017;

Kobayashi & Hsu, 2019). In the following sections, we briefly review

some current theoretical perspectives on the relationship between

risk, regret, and information seeking. We then describe the rationales

for our three experiments.

1.1 | Existing theories on risk and non-
instrumental information preferences

Recent empirical work has identified a number of choice characteris-

tics that govern non-instrumental information preferences (Bennett

et al., 2016; Charpentier et al., 2018; Iigaya et al., 2016; Shani &

Zeelenberg, 2007; Zhu et al., 2017). Two of those coalesce around

the idea that the risk associated with a choice option is an impor-

tant driver of information-seeking behavior (Bennett et al., 2016;

Gigerenzer & Garcia-Retamero, 2017). The rationale of these theo-

ries is that risk is associated with information-deficit. The riskier the

given option is, the greater will be its information-deficit. Crucially,

this deficit in information about one's own choice outcome is the

determining factor for anticipated emotional responses, which, in

turn, alter individuals' appetite for information (Lachlan et al., 2010;

Kuhlthau et al., 2008).

To illustrate this idea, consider the following choice: A sure win of

$50 and a risky gamble that offers the possibility of winning $70 with

60% chance and $20 otherwise. The outcome of the sure option is

known, leaving no information-deficit to resolve. Hence, advance

information about the eventual outcome is redundant. The outcome

of the risky gamble, on the other hand, is unknown and is thus associ-

ated with an information-deficit that can be resolved by acquiring

advance outcome-information. This information, therefore, can be

used to regulate anticipated emotional reactions associated with the

choice. More specifically, if the eventual outcome of the risky gamble

was a $70 win, it would cause a greater positive reaction relative to

when the eventual outcome was a $20 win. Probabilistically, since

there is a higher chance to experience a positive emotional response

(i.e., the 60% chance of receiving $70) than a negative emotional

response (i.e., the 40% chance to receive $20), several theories predict

that advance outcome-information is likely to be obtained in this

situation.

This example describes how anticipated emotional responses

affect the likelihood to seek information for each of the choice

options independently. However, emotional responses are not evoked

only for each choice option. Instead, a comparison between choice

options can evoke emotional reactions, which can also affect the pref-

erence for information. This idea is the central assumption in Regret

Theory, which proposes that a comparison between choice options

results in the anticipated emotion of regret or rejoice (Bell, 1982;

Loomes & Sugden, 1982; Raiffa & Luce, 1957). These emotions occur

when the chosen option is evaluated relative to the rejected one. If

the chosen option's anticipated outcome is worse (better) than the

rejected option, individuals will feel regret (rejoice). The theory pre-

dicts that individuals will choose options that will minimize their

future regret. A recent extension of this theory to information-seeking

contexts proposes that the anticipated emotional responses of regret

and rejoice mediate the appetite for advance information

(Gigerenzer & Garcia-Retamero, 2017). Simply put, the Anticipated

Regret Theory states that if the information about an eventual out-

come is anticipated to evoke regret, the information will be rejected. If

it is anticipated to evoke rejoice, people will be likely to seek it

(Gigerenzer & Garcia-Retamero, 2017).

In contrast to theories that invoke separate impacts for different

anticipated emotional responses, another recent proposal suggests

that non-instrumental information preferences are driven by pure

uncertainty-aversion. The greater the uncertainty associated with the

chosen option, the stronger will be the preference to seek information

to resolve it—irrespective of whether the anticipated outcome is good

or bad (Bennett et al., 2016). This Uncertainty Aversion is based on the

assumption that people inherently dislike uncertainty. Thus, the the-

ory predicts that individuals will choose options that will minimize

their exposure to uncertainty. If, however, they do face uncertainty,

but have the opportunity to resolve it by seeking advance information

about eventual outcomes, then they will do so. This tendency some-

times extends to paying for that advance information despite its non-

instrumentality (Bennett et al., 2016).

Overall, these theories suggest non-instrumental information is

used to regulate anticipated emotional responses but differ in their

emphasis on the potential for regret (or rejoice) versus an inherent

aversion to uncertainty moderating the desire for information. How-

ever, in order to have a broader understanding of this desire, we need

to know more about the properties of different choice options and

the characteristics of different choice environments that lead to

information-seeking or avoidance. The current work seeks to do this

by examining how central choice characteristics such as the relative

risk of choice options and the level of anticipated regret or rejoice

2 MECHERA-OSTROVSKY ET AL.
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associated with different options determine information preference.

The work also embeds these choices in different environments such

as those that offer active choices between risky options, delays

between the elicitation of information preference and the delivery of

an outcome, and those that provide explicit feedback about forgone

options. Similar choice characteristics have been previously studied

using vignettes such as those involving regrets about holiday bookings

and travel arrangements (e.g., Shani & Zeelenberg, 2007; Shani et al.,

2008; Van Dijk & Zeelenberg, 2007). While such vignettes may be

easier for participants to relate to, they also contain idiosyncratic fea-

tures that make it rather challenging to formulate variations of specific

choice characteristics (such as relative risk of options) in a systematic

fashion. The current work, therefore, uses simple monetary gambles

in order to provide a more systematic examination of the factors con-

necting risk and information-seeking preferences. That said, in Experi-

ment 1, we do examine the relationship between gamble choices and

information preference regarding some hypothetical real-world sce-

narios, thereby providing a partial bridge between our approach and

that of some previous authors.

1.2 | Overview of the present work

In Experiment 1 we start simply by presenting participants with the

choice between a sure thing and a gamble and examine how their risk

preference relates to their appetite for non-instrumental information

about the outcome of the forgone gamble. Following Gigerenzer and

Garcia-Retamero (2017), we also examine how both risk and informa-

tion preference in the gamble task relate to desire for knowledge

across a range of hypothetical real-world scenarios (e.g., desire to find

out when a partner will die). In Experiment 2, we focus on how risk

operationalized as variance relates to non-instrumental information

seeking across a series of gambles in which expected value (EV) is held

constant but variance changes. We also introduce an experimental

task in which we interpolate a delay between when participants indi-

cate their preference for advance outcome information and the

receipt of that information. The delay period is included because dur-

ing this phase, individuals are thought to simulate the potential out-

comes and the corresponding emotional reactions that those

outcomes would deliver (Iigaya et al., 2020; Loewenstein, 1987).

Finally, in Experiment 3, we offer participants similar choices as Exper-

iment 2 but also provide feedback about forgone options before par-

ticipants indicate their preference for advance information on the

outcome of their chosen option. In each case, we seek to disentangle

the relative roles of pure uncertainty aversion and the potential for

experiencing regret or rejoice in determining the desire for non-

instrumental information.

2 | EXPERIMENT 1

In Experiment 1, we use a common method to elicit risk preferences

in which choice options differ in EV. We presented participants with a

list of choices, where each choice is between a sure win and a risky

gamble. The EV of the sure win increases as the decision maker moves

down the choice list, while the EV of the risky gamble remains con-

stant. The difference in risk between the sure win and the gamble is

determined by the difference between the EV of the sure win and the

EV of the risky gamble. The participant's task was to decide whether

to accept the presented sure win option or to move to another choice

pair. When participants preferred a sure win with a lower EV relative

to the gamble's EV, they were classified as risk-averse (e.g., preferring

a sure win of $20 over a gamble that offers a 50% chance to win

$100 and $0 otherwise). If they continued to reject lower EV sure

wins and ended up accepting a sure win with a greater EV relative to

the gamble's EV, they were classified as risk-seeking (e.g., accepting

$70 sure win over the identical risky gamble of a 50% chance to win

$100 or $0). Once participants had accepted a sure thing, we asked

them about their preference for finding out about the outcome of the

forgone gamble. This design allows a simple examination of the rela-

tionship between acceptance of risk (as defined by differences in EV)

and preference for non-instrumental information about forgone out-

comes. A basic prediction of the theories reviewed above is that par-

ticipants classified as risk-seeking should want to find out what they

could have received from the gamble, whereas those who are risk-

averse will avoid this information. This prediction follows if we

assume that information preferences are guided by the extent of

anticipated regret associated with the difference between what was

and what could have been received. In contrast, theories that suggest

that uncertainty is inherently aversive would predict that preference

for information about the forgone gamble would be unrelated to a

participant's risk preference: Whatever sure thing the person accepts,

they should still want to resolve the uncertainty about what they

could have obtained from the lottery.

A secondary aim of Experiment 1 was to examine how this prefer-

ence for information about a forgone outcome of the gamble related

to more general information-seeking tendencies. To do so, we adopted

the task used by Gigerenzer and Garcia-Retamero (2017) in which par-

ticipants are asked about their preference for information about posi-

tive and negative future life events. Our question is whether risk

preference as measured by the EV of the accepted sure win predicts

not only preference for information about that specific situation

(i.e., the gamble) but also participants' preferences for questions such

as “Would you want to know the date of your partner's death?” The

strong prediction, following Gigerenzer and Garcia-Retamero (2017), is

that participants who accept sure things with EVs lower than the gam-

ble will avoid information about the forgone gamble and information

about future life events (even those that could be deemed of instru-

mental value). For risk seekers, we should, in contrast, see information

seeking both about the gamble and the life events.

2.1 | Method

2.1.1 | Participants

We recruited 132 participants (Mage = 30.1 years, 42 Females,

89 Males, 1 Non-binary) from Prolific Academic, an online participant

MECHERA-OSTROVSKY ET AL. 3
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recruitment platform. Participants were paid £1.50 for their 12min of

participation. Our sample size was guided by an estimation of the

number of participants required to detect a correlation between gam-

ble choices and information-seeking preferences on the Life Events

scale. A power analysis indicated a minimum of 123 participants to

achieve a power of .80 with r¼ :25 and α-level = .05. Thus, we aimed

to collect data for at least this many participants. All experiments

reported in this article followed all ethical guidelines and were

reviewed by the University of New South Wales Human Research

Advisory Panel C: Behavioural Sciences with approval number 3293.

2.1.2 | Materials and procedure

We implemented the experiment in jsPsych (de Leeuw & Motz, 2016).

Each participant completed two tasks adapted from Gigerenzer and

Garcia-Retamero (2017). In the lottery task, participants made a

choice between a sure win and a risky gamble. The sure wins ranged

between $20 and $80, while the gamble remained constant. The

choices were presented sequentially. Participants were instructed to

make a decision on whether they wish to accept the currently pre-

sented sure win or to proceed to a different choice set. If participants

rejected the sure win, a new sure win was presented to them on a

new screen. The first choice set was a choice between $20 for sure or

a gamble of a 50% chance to win $100 or $0 otherwise. If the partici-

pants decided to reject this sure win, they proceeded to the next sure

win on the list. This means that their choice was now between $30

for sure or a gamble of a 50% chance to win $100 or $0 otherwise.

Following their choice of a sure win, participants were directly asked

to indicate their willingness to seek outcome information about the

unchosen gamble on a Likert scale between 0 and 10 where 0 indi-

cated a 0% and a 10 indicated a 100% willingness to be informed

about the outcome of the risky gamble. The experiment was set up so

that the risky gamble was not actually played out, and thus, regardless

of their preference, participants were not informed about the out-

come of the risky gamble. Instead, following the question about the

lottery outcome-, participants proceeded to the Life Events task. In

this task, participants completed a 10 question survey about hypo-

thetical life events adapted from Gigerenzer and Garcia-Retamero

(2017). Each question included a brief description of an event and a

choice between the desire to know the outcome of the given event

(i.e., by choosing “Yes”) or to remain ignorant (i.e, by choosing “No”).
The survey included five questions about positive future events

(e.g., “Assume you/your partner is pregnant. The gender of the child

can be reliably determined by ultrasound. Would you want to know

the gender of your child before birth?”) and five questions about neg-

ative future events (e.g., “Would you want to know today when you

will die?”). For a full list of survey questions, see Table A1.

2.2 | Results and discussion

The mean proportion of information seeking about the outcome of

the risky gamble as a function of the chosen sure win is presented in

Figure 1. The figure shows very clearly that as the value of the sure

win increases, so too does the desire for information about the out-

come of the forgone gamble. This observation is confirmed by a posi-

tive correlation between the sure win chosen by participants and their

information seeking (rð130Þ¼ :30,p¼ :0004, 95% CI [0.14, 0.45]).

However, we do not observe evidence for information avoidance as a

function of risk. Across all sure wins, the average percentage to seek

information was significantly greater than

50 (M¼69:4,tð131Þ¼6:55,p< :001, 95% CI [63.54, 75.20]). Even

those participants accepting relatively low valued sure wins (i.e., $20,

$30, and $40) display a desire for information above the mid-point of

the scale (M¼62:18,tð77Þ¼3:14,p¼ :002, 95% CI [54.45, 69.91]). In

other words, there was an overall preference for non-instrumental

information about the forgone gamble that grew stronger as the value

of the chosen sure win increased.

Next we examined the data for the Life Events Task; Table 1

summarizes the percentage of individuals who desired to remain

ignorant for each of the 10 questions. Following Gigerenzer and

Garcia-Retamero (2017), we classified participants who chose a sure

thing valued below $50 as risk-averse, those who chose a sure thing

above $50 as risk-seeking and those who chose $50 as risk neutral.

Two clear patterns can be seen in these data. First, we replicate the

tendency for a higher percentage of risk-averse participants to prefer

ignorance (60%), relative to risk-seekers (52%). Second, we see that

on average, participants indicate a desire for greater ignorance about

negative life events (72%) than positive life events (48%). However,

contrary to Anticipated Regret Theory, individuals classified as risk

neutral were not found to be indifferent between information seeking

and ignorance. Rather, risk neutral participants showed similar

F IGURE 1 Experiment 1. The average information seeking about
the outcome of the forgone gamble (y-axis) plotted against the value
of the chosen sure win (x-axis). The horizontal red dashed line
represents indifference about knowledge of the gamble outcome and
the vertical red dashed line represents risk neutrality (i.e., where the
expected value of the chosen sure win is equivalent to the expected
value of the gamble). Values to the left of the vertical red dashed line
illustrate risk-averse choices and values to the right of it illustrate risk
seeking choices. The error bars represent one standard error of
the mean
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information preferences to risk-averse individuals. We ran a logistic

regression to predict information seeking for the real-life

questionnaire, where the dependent variable equals 1 if the person

chose “would like to know” and 0 if the choice was “would prefer not

to know.” We included the valence of the questions (whether they

were classified as “negative” or “positive” in nature) and the risk

preference classification taken from the gamble task (with three levels

“risk-averse,” “risk-neutral,” and “risk-seeker”) into the regression.

Our results show that, while the effect of valence is significantly

negative, risk preference is not (see Table 2). Thus, despite observing

a numerical difference in the preference for ignorance between risk-

seeking and risk-averse individuals, we do not find statistical support

for this observation.

To further explore the relationship between information prefer-

ences for the outcome of the forgone gamble and the Life Events task,

we recoded responses on the gamble task in terms of regret. An intui-

tive way to think about the pattern shown in Figure 1 is that as the

level of anticipated regret between what one received and the maxi-

mum value one could have received decreases, the preference for

information about the forgone outcome increases. To compute this

anticipated regret associated with each risky choice in the gamble

task, we followed the Minimax Regret rule. This rule assumes that par-

ticipants choose the option that avoids (i.e., that minimizes) the maxi-

mum possible regret. To quantify this rule, we subtracted the

maximum obtainable reward of the forgone option, which was $100

on every trial, from the sure win each individual chose. The difference

between these two values reflects the maximum regret a participant

can anticipate. For example, a participant who chose a sure win worth

$40 would have a maximum anticipated regret of �60 ($40�$100).

Figure 2 plots these values of maximum anticipated regret against

information seeking on the Life Events Task. This plot reveals a pat-

tern that is broadly consistent with the logistic-regression reported

above (see Table 1). Specifically, although we see a clear effect of

valence on information seeking—participants wanted to know less

about the negative events (M¼1:44,SD¼1:82) relative to the posi-

tive events (M¼2:61,SD¼1:06; tð131Þ¼7:75,p< :01, 95% CI [0.91,

1.53])—the relationship between information seeking and regret is not

so clear. Although the bars on the far right of the figure are higher

than those on the far left (indicating more information seeking for

lower levels of anticipated regret), the figure also highlights the pre-

ponderance of risk neutral (32%) or risk-averse (59%) participants in

our sample (far more data points on the left than the right of the
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TABLE 2 Experiment 1. Predictor estimates of random-intercept
and fixed-slopes model

Predictor β s z p

Valence of life-event

question

�1.25 .13 �9.55 <.01

Risk preference classification .26 .311 0.85 .39

Anticipated regret of gamble �.008 .013 �0.637 .524

Note: β indicates the regression coefficients for the respective predictor,

s indicates the standard deviation of the estimates, and p indicates the

p value.
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figure). This uneven distribution of risk preferences makes it difficult

to determine a clear relationship between regret and information-

seeking. Indeed, if we add the regret associated with the chosen sure

thing into the logistic regression, we find no significant relation

between regret and information seeking, as measured by preferences

on the Life Events Task (see Table 2).

The key results of Experiment 1 can be summarized as follows.

We find clear evidence for a correlation between risk seeking and

desire for outcome information about a forgone gamble. We do not

find any evidence for risk aversion being linked to information avoid-

ance because risk-averse participants still indicate a preference for

information that is, on average, above the mid-point of the scale. We

see links between preferences on the gamble task and the Life Events

Task that are broadly consistent with previous findings (Table 1), but

further scrutiny suggests that a clear mapping between anticipated

regret and desire for information about future life events is lacking

(see Figure 2, and see Table 2). The inability to observe this pattern

appears to be driven in part by the relative paucity of risk-seeking

individuals in our sample. Taken together, the results appear to be

more in line with theories that emphasize a general aversion to uncer-

tainty than those that highlight distinct effects of anticipated regret or

rejoice.

3 | EXPERIMENT 2

Experiment 2 seeks to build on the results of Experiment 1 in three

ways. First, rather than examining information preference for a single

gamble choice, we use a series of trials in which participants choose

between one of two gambles. This allows us to vary the properties of

the gambles as well as increasing our ability to estimate participants'

risk preferences. Second, we implemented a task that interpolates a

time delay between the elicitation of preference for outcome informa-

tion and the receipt of that information. The implementation of an

outcome delay allows the potential for participants to simulate the

emotional reactions of receiving different outcomes as they wait, as is

predicted by anticipation theories of information seeking (Iigaya et al.,

2016; Liew et al., 2022). The task we use is a variant of the secrets

task (see Figure 3) (Iigaya et al., 2016). In Stage 1, participants are

faced with the choice between two risky options. Having made their

choice, participants are then asked if they wish to receive advance

information about the outcome of their selected risky option (“Find
Out Now”) or if they wish to keep this information secret. Once par-

ticipants have stated their information preferences, they must wait for

20 s before receipt of the outcome.

Third, rather than operationalizing risk as the difference in EV of

the two options (as we did in Experiment 1), here, we operationalize

risk as variance (Kobayashi & Hsu, 2019). The use of variance allows

us to broaden our evidence base in terms of the choice characteristics

impacting information seeking. We define variance as

VarianceGi
¼ p1�ðv1�EVGi

Þ2þp2�ðv2�EVGi
Þ2 ð1Þ

Equation (1) reflects the importance of the dispersion of rewards

from the option's EV in determining the level of risk. For instance,

consider the following set of gambles: Gamble A offers the

decision maker $90 with 50% chance and $10 otherwise. Gamble B

offers $60 with 50% chance and $40 otherwise. Note that, unlike

the risk elicitation method used in Experiment 1, the EVs of the

choice options and their probability distributions are identical

(i.e, EVGambleA ¼ EVGambleB ,PGambleA ¼PGambleB ). However, Gamble A is

associated with greater dispersion (i.e., VarianceGA ¼1600) relative to

Gamble B (VarianceGB ¼100). This feature allows a direct mapping of

the anticipated emotional reaction to the difference in variance

between the two gambles. Choosing the lower-variance Gamble B, in

which the difference between the minimum and maximum reward is

only $20 (i.e., $60 – $40) is likely to be associated with low levels of

regret or rejoice. These low levels should in turn lead to lower

preferences for non-instrumental information about the outcome.

In comparison, choosing Gamble A, where the difference is $80

(i.e., $90 – $10) and the variance is 1600, should lead to a stronger

preference for non-instrumental information (see Table A2 for a full

list of the Gambles).

F IGURE 2 Experiment 1. Each data point
represents an individual score of information
seeking at each level of regret, separately for the
positive and negative events presented in the Life
Events task. For instance, if a participant chose a
sure win of $20 and chose “Yes” (she wanted to
find out) about the positive life events 3 times of
5 and 2 times of 5 for the negative events, her
data will be represented on the far-left bar
representing computed max anticipated regret is
�80 ($20�$100¼�$80) and by a blue point at
3 and an orange point at 2 on the y-axis. Note
that the computed values on the x-axis represent
the maximum anticipated regret and thus lower
values represent greater regret and vice versa.
The error bars represent one standard error of
the mean
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The combination of these three changes permits investigation of

the relationship between risk and information preferences in situa-

tions where participants (i) are forced to choose between two risky

options operationalized as a difference in variance; (ii) indicate an

information preference for non-instrumental outcome information;

(iii) have time to simulate emotional reactions to possible outcomes

and thus anticipate either the aversive feeling of regret or the positive

feeling of rejoice. This task allows a clean assessment of the relation-

ship between a participant's risky choice at Stage 1 and their informa-

tion preference at Stage 2. We test the hypothesis that if participants

choose the riskier of the two options at Stage 1 (i.e., they are risk-

seeking), then they will be more likely to seek advance outcome infor-

mation about their chosen option than if they had chosen the less

risky option in Stage 1.

Because our focus in Experiment 2 is on the relation between

properties of the gamble choices and information seeking, we did not

include the Life Events Task in this experiment.

3.1 | Methods

3.1.1 | Participants

We recruited 42 UNSW students to participate in the experiment

(24 Females, 18 Males; Age¼17�21,M¼18:4, SD¼0:97 years). For

their participation, participants received course credit plus a monetary

bonus ($0:1�$10) based on the outcome of a randomly selected trial.

Sample sizes were informed by similar experiments using the secrets

task (e.g., Liew et al., 2022).

3.1.2 | Procedure

After giving informed consent, participants received a verbal explana-

tion of the task structure while observing two practice trials com-

pleted by the experimenter. Participants were also instructed that one

F IGURE 3 General experimental design of the secrets task. Panel a. Experiment 2—An example of a typical trial. If a person chose the left
gamble (highlighted box), she will have a 30% chance to receive $5 and 70% chance to receive $10 (Choice Phase - I). The person is then asked to
choose between the options “Find out now” and “Keep it secret” (Choice Phase - II). If the person chooses the “Keep it secret” option
(highlighted box), text is presented on the next page indicating the person's desire to keep the outcome of the their chosen gamble secret. If the
person chooses “Find out now,” the outcome of the left gamble is presented on the following page (Reward Information). Following a 20-s
waiting period (20-s Waiting Period), the outcome of the left gamble is presented (Outcome Phase). Panel b. Experiment 3. If a person chose the
left gamble, she will have a 30% chance to receive $5 and 70% chance to receive $10 (Choice Phase - I). In the Regret phase, the person is
presented with the forgone option's outcome (Forgone Option Information). The person is then asked to indicate their willingness to find out the
outcome of the gamble they chose on a 10-point Likert scale ranging from 0% to 100% (Choice Phase - II). The probability of the outcome to be
revealed was determined by the participant's response on the scale. Hence, if the person chose the 30% point on the scale, there was a .30
probability that the outcome would be revealed on the following page (Reward Information) and a .70 probability that it would not. Following a
20-s waiting period (20-s Waiting Period), the outcome of the left gamble is presented (Outcome Phase)
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of their choices would be randomly drawn and played out for a bonus

payment at the end of the experiment. After the verbal explanation,

participants were placed in a computer booth and could start the

experiment.

3.1.3 | Materials and design

In Stage 1, participants chose between two risky gambles (see Choice

Phase I, Figure 3). We created the gambles as follows. We specified

20 levels of probabilities in steps of .05 between .01 and .99 (inclu-

sive; i.e., [.01, .05, .10, ..., .90, .95, .99]) and a range of $0:1–$10 as

reward value v (see Choice Phase I, Figure 3a). We repeated each level

three times resulting in 60 experimental trials per participant. One of

the gambles (G1) in each choice set consisted of two rewards

(v1G1, v2G2) associated with p = .5. The rewards (v1G1, v2G2), and the

probabilities (pG2) associated with the second gamble (G2), were gen-

erated by matching the EVs of both gambles (EVG1 ¼ EVG2
). Intuitively,

the second gamble differed not only in the distribution of p and v but

also in its variance. We used the variance of the gamble as a proxy for

the riskiness of the gambles. To illustrate, consider the following

choice between Gamble A that offers $10 with 75% chance and $5

otherwise (variance = 4.68; EV = $8:75) and Gamble B that offers a

$10 with 50% and $7:5 otherwise (variance = 1.56; EV = $8:75). In

Stage 2, participants chose between two options, one labeled “Find
Out Now” and the other labeled “Keep It Secret” (see Choice Phase II,

Figure 3a).1 If the choice on Stage 2 was “Keep It Secret,” participants
were not exposed to the outcome of the gamble (see Reward Infor-

mation, Figure 3a) until the end of the trial - a wait of 20 s. If, on the

other hand, the choice on Stage 2 was “Find Out Now,” participants

were informed about the outcome of their chosen gamble at the start

of the 20-s waiting period. The waiting period duration was set fol-

lowing prior work, which has demonstrated reliable information seek-

ing behavior using a 20-s delay (Iigaya et al., 2016; Liew et al., 2022).

3.2 | Results and discussion

We conducted a multilevel logistic regression analysis to account for

the nested structure of our data. We defined and compared three

models: a baseline model with no predictors, which allows the individ-

ual mean preference for information seeking to vary across partici-

pants, a random-intercept model with fixed slopes (specified as a

function of gamble) and a random-slope model, which includes both

random intercepts and random slopes. The random-slope model

allows both individual mean preference for information seeking and

the effect of variance on information seeking to vary across partici-

pants. We used a likelihood ratio test and Akaike Information Crite-

rion (AIC) to determine whether the inclusion of random effects

improved the model fit. The results of this analysis are summarized in

Table A3 and suggest that the random-slope model best fit the data.

The equation of this model is described in Equation (2).

Yij ¼ β0jþβij�Xijþuij ð2Þ

where Yij is the log odds of the choice to “Find Out Now” The

subscript i represents each choice from individual participants j. β0j

represents random intercepts. The notation βij is the random slope,

and Xij represents the independent variable of the variance of the

chosen gamble.

Figure 4 depicts the individual logistic regressions and the overall

logistic regression line. A visual examination of this figure highlights the

importance of two aspects of the data. First, on average, participants

are more likely to seek outcome information than avoid it—there are

more data points above the 0.50 line on the Y-axis than below

it. Statistical analysis confirms this impression (M¼0:634,tð41Þ¼2:63,

p¼ :011, 95% CI [0.53, 0.74]). Second, the variance of the chosen

gamble does not seem to be related to information seeking. Indeed,

the results of the selected model have a non-significant slope coeffi-

cient (β¼ :056, z¼1:60, p¼ :109) (see Table 3).2 This estimate sug-

gests that, independent of the riskiness of the chosen option,

participants frequently preferred to “Find Out Now.”
To examine these data further, we followed the recoding proce-

dure used in Experiment 1 and computed anticipated regret using

the Minimax Regret rule. For each pair of choice options, we

extracted the maximum obtainable reward value of the unchosen

1We also asked participants to rate how they felt about their decision to Find Out Now or to

Keep It Secret on a 1–10 scale. We do not consider these data here.

F IGURE 4 Experiment 2. The relationship between variance and
information seeking. Each data point represents the individual choices
to “Find Out Now” as a function of the level of variance of the

chosen option. The gray lines are individual logistic regression lines.
The blue line is the overall logistic regression line. The red-dashed
horizontal line represents the information-indifference point, namely,
between “Find Out Now” and “Keep It Secret.”

2The estimate for variance of .06 means that a 1 unit increase in variance is associated with a

.06 increase in the log-odds of information-seeking being 1, compared to information-seeking

being 0. When exponentiated, the odds ratio of 1.06 is obtained, which means there is no

higher or lower odds for information seeking to occur.
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option and subtracted the minimum obtainable reward value of the

chosen option. The computed individual proportions of information

seeking for each level of computed anticipated regret are depicted

in Figure 5.3 Note that the Minimax Regret rule implies that lower

values correspond to greater anticipated regret. As can be seen in

Figure 5, anticipated regret does not appear to be related to the

preference for advance information. We repeated our hierarchical

logistic regression analysis, substituting the variance of the chosen

option with anticipated regret as a predictor. As with the previous

analysis, the random slopes model has the lowest AIC values, and

our main predictor (anticipated regret) also has a non-significant

effect (see Tables 3 and A4).

The key results of Experiment 2 can be summarized as follows.

First, consistent with Experiment 1, we find an overall tendency to

seek non-instrumental outcome information about a chosen gamble.

Second, we see that operationalizing risk as variance (rather than dif-

ference in EV) reveals no relation between risk aversion and informa-

tion seeking. These conclusions are tempered by the fact that

participants still tended to show an overwhelming risk-aversion—

choosing the option with lower variance in the vast majority (92%) of

cases. Overall, in line with Experiment 1, we find no evidence for

information-avoidance—regardless of the level of risk/regret

experienced—suggesting that preference for information is also driven

by the inherent dislike of uncertainty.4

4 | EXPERIMENT 3

Experiment 3 had two goals. The main goal was to examine the impact

of introducing explicit feedback about the forgone gamble before par-

ticipants indicated their preference for outcome information about

their chosen gamble. In our analyses of Experiments 1 and 2, we

quantified regret by assuming participants simulate the maximum pos-

sible regret on each choice trial by comparing the best possible out-

come of the forgone gamble with the worst possible outcome of their

chosen option. In Experiment 3, we remove the need for participants

to simulate the outcome of the forgone gamble by explicitly providing

it for them. The presentation of feedback about forgone options has

been shown to affect risk taking behavior, and here, we test whether

it also modifies information seeking (Zeelenberg, 1999). Specifically,

we test the hypothesis that if the feedback about the forgone option

induces regret, participants will use advance information to regulate

this emotion by preferring to keep the final outcome of their choice

secret. If, on the other hand, feedback is likely to elicit rejoice,

advance information will be preferred because it will allow the posi-

tive emotion to be experienced earlier. The experimental situation we

create is analogous to being told about the dividend payment of a

company that you chose not to invest in before having the opportu-

nity to find out about the payment from a company that you did

invest in. If the outcome of the forgone investment appears better

than anything you might hope for from your current investment, then

you might choose to keep your outcome secret to avoid the feeling of

regret. If on the other hand you are confident your dividend will

exceed that of the forgone option, then you might choose to find out

so as to initiate and prolong the feeling of rejoice.

To test this hypothesis, we created risky choices such that they

could be probabilistically mapped onto regret or rejoice (see Methods,

Experiment 3). That is, on every given trial, there is a predetermined

probability to anticipate (and experience) rejoice and a complementary

probability to anticipate (and experience) regret. The second goal was

to give participants pairs of options that systematically spanned levels

of variance ranging from low to high. We did so by removing the fixed

50/50 probability distribution used in Experiment 2. Hence, the differ-

ence between the variances among each pair of gambles was less

extreme than those in Experiment 2, thereby mitigating risk aversion.

We created situations, in which participants were exposed to a

greater range of variances (ranging from 1.3 to 80). This allowed us to

F IGURE 5 Experiment 2. The relationship between anticipated
regret and information seeking. Each data point represents the
individual choices to “Find Out Now” as a function of the level of the
anticipated regret of the chosen option. The gray lines are individual
logistic regression lines. The blue line is the overall logistic regression
line. The red-dashed horizontal line represents the information-
indifference point, namely, between “Find Out Now” and “Keep It
Secret.”

3We obtained a high density of choices around Anticipated Regret¼�5. This is due to the

gamble sets used for this experiment, in which Gamble A had fixed outcome values of $10 or

$5 and Gamble B had a fixed probability distribution (p¼ :5) and a fixed outcome of ($10).

This implies that for trials, on which Gamble A was preferred over Gamble B, the maximum

obtainable outcome was always 10, and thus, the anticipated regret was always 5. This issue

was addressed in the gamble sets used in Experiment 3 (see Table A5).
4Some uncertainty aversion theories operationalize uncertainty as entropy rather than risk/

variance. When operationalized as entropy, our results follow similar patterns as those shown

when considering risk. We provide a short discussion on this analysis in Appendix A

(see Figures A1 and A2 and Table A8).

TABLE 3 Experiment 2. Predictor estimates of random slope
models

Predictor β s z p

Variance of chosen option .056 .035 1.605 .109

Anticipated regret �.03 .09 �0.32 .75

Note: β indicates the regression coefficients for the respective predictor, s

indicates the standard deviation of the estimates.
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examine preference for outcome information in situations where par-

ticipants could not avoid choosing some risk—that is, when faced with

a pair of options that both had high variance. Moreover, to elicit a

more fine-grained measure of participants' information seeking prefer-

ences, we moved to a continuous scale, in which participants could

indicate their willingness to find out about the outcome of their cho-

sen gamble. Specifically, participants were presented with a 10-point

Likert scale ranging from 0 (“0% chance to find out now”) to

100 (“100% chance to find out now”). The outcome was then dis-

played according to the preference indicated by the participant. For

example, if a participant chose the 40% point on the scale, there was

a .40 probability that they would see the outcome on the next screen

and a .60 probability that they would have to wait for 20 seconds to

see the outcome (see Figure 3). In our analysis, we did not condition

data on whether an outcome was actually shown because our key

interest is in the desire for knowledge rather than whether that

knowledge was received.

4.1 | Methods

4.1.1 | Participants

We recruited 425 UNSW students to participate in the experiment.

Data for two participants were lost due to a technical issue, resulting in

40 participants with complete data (34 Females; Age¼17�24,

M¼18:8, SD¼1:4). Participants received course credit plus a mone-

tary bonus ($0:50- $20) based on a randomly selected trial.

4.1.2 | Procedure

After giving informed consent, participants read the instructions about

the structure of the task. Due to the complexity of the design, partici-

pants were asked questions to ensure their understanding of the task.

If they failed to correctly answer these questions, they were sent back

to the instructions page and were asked to answer the questions again.

Participants were also instructed that one of their choices would be

randomly drawn for a bonus payment at the end of the experiment.

After these instructions, participants started the experiment.

4.1.3 | Materials and design

In Stage 1, participants chose between two risky gambles (see Choice

Phase I, Figure 3b). We created the gambles as follows. We set the

probabilities of Gamble 1 to the range between .70 and .95 and the

probabilities of Gamble 2 to range between .35 and .65. We set the

first reward for Gamble 1 to range between $0:50 and $3 and the

second reward to range between $20 and $25. The rewards for

Gamble 2 were determined by allowing them to fall only within the

maximum outcome of the first reward of Gamble 1 (i.e.,$3) and the

minimum outcome of the second reward (i.e.,$20). We then selected

those gamble pairs in which the EVs' difference did not exceed

2 (i.e., EVG1 �EVG2
¼ <2). This resulted in 22 appropriate gamble pairs.

This procedure led to the selection of choice options that differed in

their variance and ranged between 1.3 and 80 (see Table A5 for a full

list of the selected gambles). In other words, the variances associated

with the gambles were never identical, leading to one gamble having

greater variance relative to the other. We repeated each pair three

times resulting in 66 experimental trials per participant. This task design

allowed a determination of the probability associated with regret or

rejoice on each trial. For instance, consider the following choice: Gam-

ble 1, which offers $4 with a 50% chance and $6:75 otherwise and

Gamble 2, which offers $0:50 with a 75% chance and $20 otherwise.

If Gamble 1 is chosen and then the participant is told—before finding

out about their chosen outcome—that had they chosen Gamble 2 they

would have won $0:50, they will be very likely to anticipate feeling

rejoice, because any outcome related to their chosen option will be

greater than the forgone option's outcome. If, on the other hand, they

find out that Gamble 2 would have led to the $20 reward, then they

are likely to anticipate feeling regret because either of their chosen

gamble's outcomes are lower than what they would have won. Fol-

lowing the choice between the gambles and the presentation of the

outcome of the forgone option (see Figure 3b, Choice Phase - 1 and

Forgone Option Information), participants were asked to state their

willingness to reveal advance information about the outcome of their

chosen gamble on a Likert scale ranging from 0 (“0% chance to find

out”) to 100 (100% chance to find out now) (see Figure 3, Choice

Phase - II). Depending on the participant's response on the probability

scale, the outcome of their chosen gamble was revealed or was kept

secret on the following screen. The rest of the trial was identical to

the scheme described in Experiment 2 (see Figure 3).

4.1.4 | Results and discussion

We conducted a multilevel linear regression analysis and followed the

same model comparison and selection procedure as in Experiment

2. The results of this analysis are summarized in Table A6 and suggest

that a random-intercept and random-slope model best fit the data

(See Table A6).6

The effect of variance on the probability to engage in information

seeking is depicted in Figure 6. Two aspects of the data are immedi-

ately apparent. First, we find consistent with Experiments 1 and 2, an

overall tendency to seek outcome information. On average, partici-

pants indicated a preference to find out that exceeded the 50% point

on the scale on almost 70% of trials, a value significantly higher than

the indifference point of 50% (M¼68:5,tð39Þ¼4:93,p< :001, 95% CI

[60.9, 76.1]). Second we see that with our broader manipulation of

5Similar to Experiment 2, our sample was determined based on previous work (e.g., Liew

et al., 2022).

6The equation for this model is presented in Equation (2), where Yij now indicates predicted

information preference scores.
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variance, there is still a tendency towards risk aversion, indicated by

the high number of observations on the lower level of the variance

scale. That is, when possible, participants preferred the gamble associ-

ated with the lower variance. Moreover, we find that, once again, vari-

ance is unrelated to the preference to seek information (see Table 4).

We computed regret and rejoice following a similar method to

that described in Experiment 2. However, this time, we could use the

forgone option's outcome to compute the exact level of regret or

rejoice a participant experienced. For example, consider a choice

between Gamble 1 that offers a 70% chance to win $0:50 and $20

otherwise and Gamble 2 that offers a 60% chance to win $8:25 and

$3:50 otherwise. Assume a participant chose Gamble 2 and the out-

come of the forgone option (Gamble 1) is $0:50. Since $0:50 is below

either of the possible outcomes from the participant's chosen option,

they are predicted to feel rejoice independent of what they actually

receive. If the outcome of their chosen gamble was $3:50, which is $3

greater than the forgone option's outcome, we assume that they will

experience “3 units” of rejoice. Figure 7 displays this measure of

regret/rejoice plotted against information seeking. The figure depicts

a consistent preference for information that is distributed equally

across all levels of regret/rejoice. This suggests that neither regret nor

rejoice affects the desire to find out early about the outcome of the

chosen option. We repeated our hierarchical linear regression analysis,

substituting the variance of the chosen option with regret/rejoice as a

predictor. As with the previous analyses, the random slopes model has

the lowest AIC values, and our main predictor (regret/rejoice) shows a

non-significant effect (see Table 4, Table A7).

Experiment 3 attempted to move closer to isolating the impact

that regret and rejoice could have on information seeking by making

feedback about forgone options explicit and salient. It also presented

a broader range of variances to induce participants to select some

high variance options in Stage 1 of the task. However, similar to our

results in Experiment 2 and despite the inclusion of these features, we

do not find evidence to support the hypothesis that risk seeking is

correlated with information-seeking behavior, nor that the emotional

reaction of regret or rejoice alters this behavior. Instead, people were

keen to find out about the outcome of their chosen option, indepen-

dent of risk, or the relative attractiveness of their chosen option and

the outcome of the option they rejected.

5 | GENERAL DISCUSSION

In three experiments, our participants showed a preference for

advance information even when it could not be used to guide future

decisions. This overall tendency was robust to changes in the way risk

was operationalized, the presence of sure versus solely risky options,

TABLE 4 Experiment 3. Predictor estimates of random slope
Models

Predictor β s t p

Variance of Chosen Option .09 0.04 1.95 .06

Regret/rejoice �.004 0.006 �0.66 .51

Note: β indicates the regression coefficients for the respective predictor,

s indicates the standard deviation of the estimates, and p indicates the

p value.

F IGURE 7 Experiment 3. The relationship between regret and
rejoice and information seeking. The red-dashed horizontal line
represents the indifference point between the desire to know and to
keep the outcome secret. The red-dashed vertical line represents the
emotional indifference point between regret and rejoice. Hence, the
values to the left of the vertical line represent regret (ranging from
�17 to 0), whereas the values to the right represent rejoice (ranging
from 0 to 3.5). The gray lines are individual linear regression lines. The
blue line is the overall linear regression line. The red-dashed
horizontal line represents the information-indifference point
(i.e., information seeking preference of 50%)

F IGURE 6 Experiment 3. The relationship between variance and
information seeking. Each data point represents the individual ratings
to “Find Out Now” as a function of the level of the variance of the
chosen option. The gray lines are individual linear regression lines.
The blue line is the overall linear regression line. The red-dashed
horizontal line represents the information-indifference point, namely,
between “Find Out Now” and “Keep It Secret.”
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and the presence of explicit feedback about forgone options.

These findings contribute to a growing literature demonstrating that

the human appetite for information generalizes to non-instrumental

information (Bennett et al., 2016; Charpentier et al., 2016; Iigaya

et al., 2016, 2020; Liew et al., 2022; Zhu et al., 2017).

Despite the consensus on the behavioral patterns involved, the

proposed cognitive mechanisms to explain this behavior are rather

diverse. We designed our experiments as a broad test of two related

but distinct accounts. Theories that invoke the notion of anticipated

emotional reactions—regret and rejoice—predict different patterns of

information seeking as a function of whether people believe that

information will improve or deteriorate a current emotional state

(e.g., Sharot & Sunstein, 2020). In contrast, uncertainty-aversion

accounts suggest that any deficit in knowledge is disliked and that

people will choose options that minimize their exposure to uncer-

tainty, irrespective of the predicted emotional impact (e.g., Bennett

et al., 2016). In the section below, we discuss possible accounts that

can be supported by our data.

5.1 | Anticipation or pure uncertainty aversion?

As is often the case with empirical data, the picture that emerges

is complex. At one level, we see clear support for pure uncertainty

aversion in that across all three experiments the average prefer-

ence for non-instrumental information in our gamble tasks always

exceeded .50. In other words, we never found evidence for the

information avoidance predicted by accounts that link anticipated

regret with the desire for ignorance. The one exception to this pat-

tern is our replication of Gigerenzer and Garcia-Retamero's finding

that people prefer not to know about hypothetical negative life

events (average = .72) but are more ambivalent regarding positive

events (average = .48). We also found partial support for the idea

that these information preferences were related to participants' risk

appetites. Again, replicating Gigerenzer and Garcia-Retamero, we

found that participants classified as risk-seeking in the lottery task

of Experiment 1 showed a slightly stronger preference for informa-

tion about both positive and negative life events than those classi-

fied as risk averse. However, risk neutral participants—who were

prevalent in our sample—did not differ in the desire for knowledge

from risk-averse individuals. Moreover, closer scrutiny of the link

between our derivation of regret (the difference between the

potential maximum reward and what a participant received)

revealed a less clear mapping between risk and information

preferences about the life events. What was clear, however, from

the lottery task in Experiment 1 was that as the difference

between potential and actual rewards reduced, the desire to find

out about the outcome of the forgone lottery increased (see

Figure 1). Experiments 2 and 3 sought to investigate this apparent

connection between risk seeking and information preference fur-

ther using an adapted version of the secrets task (e.g., Liew et al.,

2022). The broad takeaway from these two experiments was that

participants were, on average, risk-averse in their choices, preferred

to “find-out-now” about the eventual outcome of their chosen

options, and that risk appetite and information preference were

unrelated.

Perhaps surprisingly, even in Experiment 3 when feedback

about the outcome of the forgone option was provided to partici-

pants before they made their decision to find-out or keep-secret

the outcome of their own option, this nonsignificant relationship

between regret/rejoice and information preference remained

unaffected.

The rationale for providing foregone feedback was to make the

potential for regret or rejoice more salient. Knowing that either of

the two outcomes from your chosen gamble is better than the fore-

gone option provides the maximum possibility to experience rejoice

as soon as the outcome is revealed. Conversely, knowing that what

you will receive will definitely be worse ensures regret that we

hypothesized participants would be keen to defer (by choosing to

keep the outcome secret). The fact that we found a very high aver-

age level of information seeking irrespective of the regret/rejoice

potential suggests that perhaps participants were maximizing cogni-

tive, rather than hedonic utility. Cognitive utility refers to informa-

tion that can “…enhance or reduce people's sense that they

understand the world around them” (see p. 16, Sharot &

Sunstein, 2020)—and in our case would be the “missing piece”
about the current gamble choice, namely, the participant's final

reward. Hedonic utility, in contrast, refers to information that can

induce positive or negative affect, which appears to have played a

lesser role in this particular design. Returning to our investment

example, the results of Experiment 3 suggest that irrespective of

whether an anticipated dividend is better or worse than one that

would have been received from a forgone investment opportunity,

participants were still keen to resolve any remaining uncertainty

about their own investment immediately.

Taken together, the overwhelming average tendency to want-

to-know now rather than later seems to favor a pure-uncertainty

aversion account of our data. This conclusion is further reinforced

by our examination of the role of entropy which indicates similar

preference for advance information regardless of entropy-levels—

see Appendix A). These data thus contribute to the evidence-base

for understanding the link between risk, regret, and information

seeking, but the results are naturally limited to our participants,

design choices, and methods for operationalizing our constructs of

interest.7

5.2 | Limitations and future directions

The recent interest in when and why people seek (not) to know

has led to a proliferation of perspectives, models, and findings (see,

Hertwig & Engel, 2021). Our adaptation of the secret task to one

7Our samples in Experiments 2 and 3 consisted of undergraduate Psychology students.

However, despite our young and somewhat less diversified sample, we observe a tendency

towards risk aversion and a robust preference for information. These results are consistent

with previous work, where a more diverse sample was tested (Liew et al., 2022).
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that involves both an initial risky choice and the subsequent elicita-

tion of information preference is a promising new tool for further

expanding these discussions. One potential extension to our work

would be to include mixed gambles (losses and gains) or even pure

loss gambles. The well-documented psychological impact of losses

(in comparison to gains) (e.g., Kahneman & Tversky, 1979) suggests

that they would elicit stronger emotional reactions and thus per-

haps provide clearer evidence of links between risk and informa-

tion preferences. The task also lends itself to the manipulation of

other environmental aspects known to affect information prefer-

ence. For example, rather than choosing between monetary out-

comes, participants could be offered choices between the

prospects of so-called primary reinforcers (sounds, shocks, foods,

images) that provide more visceral impacts. These kinds of

reinforcers have been found to have a stronger impact on

information preference than secondary reinforcers like monetary

outcomes (Liew et al., 2022). Such manipulations could also be

combined with variable delays between gamble choices and

information delivery. In our experiments, we chose a 20-s delay

because it reliably produced information seeking in previous similar

experiments, but increasing or decreasing this delay either

independent of or in combination with the type of reinforcer

would yield testable predictions that could further differentiate

current theoretical accounts (see Iigaya et al., 2016, 2020; Liew

et al., 2022).

We chose to focus on average tendencies in our data, but there

are clear individual differences in both risk and information prefer-

ence. Recent work indicates that some personality traits—such as curi-

osity, anxiety, and obsessive–compulsive tendencies—may be

predictive of information preferences in tasks similar to ours (Bennett

et al., 2021; Jach et al., 2021; Jach & Smillie, 2021). Interestingly,

these relationships seem to be found most consistently when advance

information was costly, in other words, when people had to sacrifice

part of a future reward in order to receive advance information. The

imposition of costs might discourage participants who choose to find

out in order to relieve the boredom of a repetitive experimental task,

and as such would provide an additional assessment of information

preferences. Future work could adapt our task to include costs for

advance information and measure individual personality traits to see if

these, rather than the EVs or variances of the gambles, are more pre-

dictive of the desire for knowledge.

A possible explanation for the observed robust preference for

advance information is our participants' curiosity. Previous work

shows that primate and human participants' choices are motivated by

curiosity (Noordewier & van Dijk, 2020; Wang & Hayden, 2019) and

that this motivation can be stronger than the motivation to avoid pos-

sible regret (Van Dijk & Zeelenberg, 2007). In this work, we manipu-

lated the level of risk and uncertainty but not curiosity per se. Future

work can test if curiosity extends to information seeking on chosen

options, where this information relates to choice options known to

participants (i.e., risky decision making).

In conclusion, our results establish a robust preference for early

knowledge across all our experimental manipulations, a pattern that

seems more in line with uncertainty aversion accounts. Further

potential impacts can be examined in future research to determine

whether uncertainty aversion is indeed the dominant cognitive

mechanism that gives rise to the observed preference for early

knowledge.
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APPENDIX A

A.1 | Entropy

When a risky decision is defined as a risky gamble, where the proba-

bilities (and outcomes) are known to the decision maker, the entropy

can be operationalized as

EntropyGamblei ¼�
X i¼1

n
pi ∗ logðpiÞ ðA1Þ

where p is the probabilities associated with the chosen gamble. We

used this operationalization to provide an alternative perspective on

the impact of uncertainty on information preference. We tested a ran-

dom slope model to test the effect of the entropy of the chosen

TABLE A1 10-question survey about hypothetical life events adapted from Gigerenzer and Garcia-Retamero (2017)

Event Question number Description

Negative 1 Would you want to know today when your partner will die?

2 Would you want to know today from what cause your partner will die?

3 Would you want to know today when you will die?

4 Would you want to know today from what cause you will die?

5 Assume you are newly married. Would you want to know today whether your marriage will eventually end in

divorce or not?

6 Assume you video-recorded a soccer world-champion game because you could not watch it live. While you are

watching the recording, a friend enters who has already watched the game. Would you want to know from the

friend how it ended (as opposed to asking not to tell)?

7 Would you want to know in advance what you are getting for Christmas?

Positive 8 Would you like to know whether there is life after death?

9 Assume you bought a blue sapphire for 2,000 euros during your vacation in Sri Lanka. The dealer assured you that

the sapphire is genuine. Back home, you can check this, but you have no chance of lodging a complaint or

returning the stone. A test would cost 50 euros. Would you have the sapphire tested to be sure whether it is

genuine or not?

10 Assume you/your partner is pregnant. The gender of the child can be reliably determined by ultrasound. Would you

want to know the gender of your child before birth?

TABLE A2 Gambles presented in Experiment 2

Gamble number

Gamble A Gamble B

Reward 1 Probability 1 Reward 2 Probability 2 Reward 1 Probability 1 Reward 2 Probability 2

1 $5.0 .01 $10 .99 $10 .50 $9.9 .50

2 $5.0 .05 $10 .95 $10 .50 $9.5 .50

3 $5.0 .10 $10 .90 $10 .50 $9.0 .50

4 $5.0 .15 $10 .85 $10 .50 $8.5 .50

5 $5.0 .20 $10 .80 $10 .50 $8.0 .50

6 $5.0 .25 $10 .75 $10 .50 $7.5 .50

7 $5.0 .30 $10 .70 $10 .50 $7.0 .50

8 $5.0 .35 $10 .65 $10 .50 $6.5 .50

9 $5.0 .40 $10 .60 $10 .50 $6.0 .50

10 $5.0 .45 $10 .55 $10 .50 $5.5 .50

11 $10.0 .45 $5 .55 $10 .50 $4.5 .50

12 $10.0 .40 $5 .60 $10 .50 $4.0 .50

13 $10.0 .35 $5 .65 $10 .50 $3.5 .50

14 $10.0 .30 $5 .70 $10 .50 $3.0 .50

15 $10.0 .25 $5 .75 $10 .50 $2.5 .50

16 $10.0 .20 $5 .80 $10 .50 $2.0 .50

17 $10.0 .15 $5 .85 $10 .50 $1.5 .50

18 $10.0 .10 $5 .90 $10 .50 $1.0 .50

19 $10.0 .05 $5 .95 $10 .50 $0.5 .50

20 $10.0 .01 $5 .99 $10 .50 $0.1 .50
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option on the willingness to know the outcome of the gamble in

advance. Our results for Experiment 2 are shown in Table A8 and are

depicted in Figure A1, which indicate that information seeking is

unrelated to the level of entropy associated with the chosen option

(β¼ :43, z¼1:14,p¼ :25). As for Experiment 3, similar to the results in

Experiment 2, information seeking is unrelated to the level of entropy

(β¼�25:3, t¼�1:7, p¼ :105). Our results we can interpreted as

follows: When people are faced with low levels of uncertainty

(i.e., when p � .90), where people can be relatively certain what the

outcome of their choice is, they prefer to resolve the uncertainty

immediately rather than to wait for it to be resolved (see Figures A1

and A2).

TABLE A3 Experiment 2. The effect
of variance on information seeking: A
multilevel logistic model

Random slope model—Effect of variance

Random effects Variance s

Intercept 10.35 3.22

Variance of chosen option 0.02 0.15

Fixed effects β s z p

Intercept .80 0.52 1.56 .12

Variance of chosen option .057 0.035 1.60 .11

Model comparison

Model AIC LogLik Chi2 df p

Baseline 2097.8 �1046.9

Random-intercept & fixed slopes 2082.2 �1038.1 17.63 1 <.01

Random slopes 2058.4 �1024.2 27.79 2 <.01

Note: β indicates the regression coefficients for the respective predictor, and s indicates the standard

deviation of the estimates. AIC indicates the Akaike Information Criterion. logLik is the log-likelihood. Chi2

indicates the Chi-squared statistic. df is the degrees of freedom. p is the p value.

TABLE A4 Experiment 2. The effect
of anticipated regret on information
seeking: A multilevel logistic model

Random slope model—Effect of anticipated regret

Random effects Variance s

Intercept 18.06 4.25

Anticipated regret 0.22 0.47

Fixed effects β s z p

Intercept .91 0.72 1.26 .21

Anticipated regret �.03 0.09 �0.32 .75

Model comparison

Model AIC LogLik Chi2 df p

Baseline 2097.8 �1046.9

Random-intercept & fixed slopes 2094.8 �1044.4 5.05 1 .025

Random slopes 2033.9 �1012.0 64.85 2 <.01

Note: β indicates the regression coefficients for the respective predictor, and s indicates the standard

deviation of the estimates. AIC indicates the Akaike Information Criterion. logLik is the log-likelihood. Chi2

indicates the Chi-squared statistic. df is the degrees of freedom. p is the p value.
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TABLE A5 Gambles presented in Experiment 3

Gamble number

Gamble A Gamble B

Reward 1 Probability 1 Reward 2 Probability 2 Reward 1 Probability 1 Reward 2 Probability 2

1 $3.5 .60 $13.25 .40 $1.5 .70 $20.0 .30

2 $4.0 .45 $9.55 .55 $1.5 .70 $20.0 .30

3 $3.5 .45 $9.95 .55 $1.5 .70 $20.0 .30

4 $3.0 .40 $9.75 .60 $1.0 .70 $20.0 .30

5 $4.0 .40 $10.75 .60 $1.0 .70 $20.0 .30

6 $3.0 .60 $12.25 .40 $1.0 .70 $20.0 .30

7 $4.0 .35 $8.15 .65 $0.50 .70 $20.0 .30

8 $3.5 .40 $8.25 .60 $0.50 .70 $20.0 .30

9 $3.0 .35 $8.15 .65 $2.5 .75 $20.0 .25

10 $4.0 .50 $9.75 .50 $2.0 .75 $20.0 .25

11 $4.0 .60 $10.25 .40 $2.0 .75 $20.0 .25

12 $4.0 .45 $8.55 .55 $2.0 .75 $20.0 .25

13 $3.5 .45 $8.95 .55 $2.0 .75 $20.0 .25

14 $4.0 .35 $7.85 .65 $1.5 .75 $20.0 .25

15 $4.0 .50 $8.25 .50 $1.5 .75 $20.0 .25

16 $3.5 .50 $8.75 .50 $1.5 .75 $20.0 .25

17 $3.0 .50 $9.25 .50 $1.0 .75 $20.0 .25

18 $3.5 .40 $7.25 .60 $0.50 .75 $20.0 .25

19 $4.0 .50 $6.75 .50 $0.50 .75 $20.0 .25

20 $3.5 .50 $7.25 .50 $0.50 .75 $20.0 .25

21 $3.0 .50 $7.75 .50 $0.50 .75 $20.0 .25

22 $4.0 .50 $6.25 .50 $2.50 .85 $20.0 .15

TABLE A6 Experiment 3. The effect
of variance on information seeking: A
multilevel linear model

Random slope model—Effect of variance

Random effects Variance s

Intercept 697.28 26.40

Variance of chosen option 0.07 0.27

Fixed effects β s t p

Intercept 66.06 4.22 15.66 <.01

Variance of chosen option .08 0.04 1.95 .06

Model comparison

Model AIC LogLik Chi2 df p

Baseline 24,116 �12,055

Random-intercept & fixed slopes 24,084 �12,038 34.34 1 <.01

Random slopes 23,857 �11,922 231.18 2 <.01

Note: β indicates the regression coefficients for the respective predictor, and s indicates the standard

deviation of the estimates. AIC indicates the Akaike Information Criterion. logLik is the log-likelihood.

Chi2 indicates the Chi-squared statistic. df is the degrees of freedom. p is the p value.
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TABLE A7 Experiment 3. The effect
of regret/rejoice on information seeking:
A multilevel linear model and model
comparison

Random slope model—Effect of regret/rejoice

Random effects Variance s

Intercept 0.05 0.23

Regret/rejoice 0.001 0.032

Fixed effects β s t p

Intercept .68 0.04 18.32 <.01

Regret/rejoice �.004 0.006 �0.66 .51

Model comparison

Model AIC LogLik Chi2 df p

Baseline �1295.0 650.48

Random-intercept & fixed slopes �1293.7 650.86 0.75 1 .38

Random slopes �1322.2 667.10 32.48 2 <.01

Note: β indicates the regression coefficients for the respective predictor, and s indicates the standard

deviation of the estimates. AIC indicates the Akaike Information Criterion. logLik is the log-likelihood.

Chi2 indicates the Chi-squared statistic. df is the degrees of freedom. p is the p value.

TABLE A8 The effect of entropy on information seeking—Multilevel models for Experiments 2 and 3

Random effect

Experiment 2 Experiment 3

Variance SD Variance SD

Intercept 15.84 3.98 59.03 7.7

Entropy of the chosen option 79.1 8.9

Fixed effect

Estimate Std. Error z value p value Estimate Std. Error t value p value

Intercept 0.71 0.67 1.07 .3 92.3 13.3 6.93 <.01

Entropy 0.43 0.37 1.14 .25 �25.3 15.2 �1.7 .105

F IGURE A1 Experiment 2. Each data point represents the
individual choices to “Find Out Now” as a function of the level of
entropy of the chosen option. The gray lines are individual logistic
regression lines. The blue line is the overall logistic regression line.
The red-dashed horizontal line represents the information-
indifference point, namely, between “Find Out Now” and “Keep It
Secret.”

F IGURE A2 Experiment 3. Each data point represents the
individual choices to “Find Out Now” as a function of the level of
entropy of the chosen option. The gray lines are individual logistic
regression lines. The blue line is the overall logistic regression line.
The red-dashed horizontal line represents the information-
indifference point, namely, between “Find Out Now” and “Keep It
Secret.”
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