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1 Introduction

Researchers are increasingly turning to beliefs to shed light on behavioural drivers. Two individuals

with the same preferences may make vastly different decisions if they hold different beliefs. For

example, an individual who believes a beggar is not in fact homeless but a “scam artist” might act

differently to someone who does not share this scepticism, despite being equally altruistic. While

useful in explaining behaviour, “true” beliefs, like preferences, cannot be directly observed. Previous

work has evaluated various belief elicitation mechanisms based on the accuracy of beliefs relative

to a Bayesian benchmark.1 In a survey of belief elicitation mechanisms, Charness et al. (2021)

conjecture that simple incentivised methods may outperform both non-incentivised introspection

and more complex incentivised methods. The authors emphasise that there is little research directly

comparing different elicitation mechanisms. Even less is known about how beliefs respond to

different elicitation methods when beliefs may be motivated or biased by considerations other than

accuracy.

The goal of this paper is to compare introspection with both a simple incentivised method and

a more sophisticated incentivised method when self-serving motives may compete with incentives

for belief accuracy. We present a simple theoretical framework of beliefs motivated by self-serving

concerns. Agents face a trade-off between a desire to maximise monetary payoffs and minimise

psychological costs (by holding accurate beliefs), against a desire to maximise self-image utility,

or utility derived from norm compliance (by holding negatively biased beliefs about the generosity

of others). We first investigate whether beliefs about others’ choices are biased when no incentive

is offered. We then examine whether beliefs vary with the elicitation mechanism, via the relative

salience of monetary and self-image utility.

To this end, we design a giving experiment in which participants can make a donation with

a low probability of being implemented. We then elicit beliefs about the proportion of previous

participants who chose to give, using either a non-incentivised (introspection), incentivised, or the

incentivised Karni (2009) mechanism, a more sophisticated method that is presented as a multiple

price list.2 We assume that individuals who are unbiased in the processing of information have

rational expectations and that their beliefs about the proportion of donors will not systematically

deviate from the true proportion (Di Tella et al., 2015). Any systematic variation from the empirical

benchmark (i.e., the actual proportion of donors) at the aggregate level would indicate a bias in

beliefs. We conjecture that a negative deviation from the benchmark is likely motivated by self-

1Trautmann and van de Kuilen (2015) present a ‘horse race’ of various incentivised and non-incentivised mech-
anisms and find similar accuracy levels in beliefs, but the incentivised mechanisms are better predictors of actual
behaviour. See also Schotter and Trevino (2014) and Schlag et al. (2015) for reviews of different elicitation mecha-
nisms.

2The Karni method uses a direct revelation mechanism to elicit subjective probabilities, first introduced by
Ducharme and Donnell (1973) as a variant of the Becker-DeGroot-Marschak mechanism (Becker et al., 1964) and
later formalised by Karni (2009).
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image concerns. Adopting the design from Gangadharan et al. (2022), participants whose donations

were not initially implemented are offered a second chance, and can pay to increase the probability

that the charity receives the donation. Altruistic motives are therefore increasing in the total

amount that subjects are willing to pay to ensure that the donation is received.

In a charitable giving context, one advantage of using experimental methods is that data can be

collected from both donors and non-donors, whereas observational data is typically not available

for non-donors. Further, though surveys may provide some insight into individual beliefs, an

experimental approach allows us to systematically compare non-incentivised beliefs against beliefs

elicited using two popular incentive-compatible mechanisms.

First, we find that in the absence of incentives, individuals who choose not to give, systemati-

cally believe that others are also not generous, while donors’ beliefs are substantially more accurate

and do not deviate significantly from the empirical benchmark. We show that this belief gap be-

tween donors and non-donors is not explained by a pure consensus effect or by individual differences

in optimism. Using data from three additional treatments, we further show that these belief biases

are robust to the timing of belief elicitation, suggesting the existence of “non-giving types” who

are not only consistent in choosing not to give (de Oliveira et al., 2011) but are also consistent in

believing that others would not do so.

Our second result is that the belief biases in non-donors persist even after introducing a

simple incentive. Under the more sophisticated Karni mechanism, however, non-donors’ beliefs are

substantially more accurate and approach the empirical benchmark. These findings are consistent

with our theoretical framework which predicts that among the incentivised methods, monetary

(self-image) utility is relatively more (less) salient under the Karni mechanism, thus it matters how

you ask. In an additional treatment, we find that both the ability of the Karni mechanism to frame

the belief question as a question about payment, and the greater complexity of the mechanism, play

a role in mitigating belief biases. We also show that differences between the incentivised methods

cannot be fully explained by the exclusion of inconsistent switchers or by cognitive uncertainty.

Our research makes several contributions. Our results highlight the need to choose elicitation

mechanisms carefully, as different methods can trigger different motivations and as a consequence,

produce different belief responses.3 Simply offering a payment for beliefs is not sufficient to atten-

uate the negative bias in beliefs, but more sophisticated incentive mechanisms such as the Karni

mechanism could wash out other motivations as monetary concerns are made more salient. Within

non-giving types, we identify biased beliefs about others that persist irrespective of the timing of

belief elicitation. This is economically relevant for organisations and policymakers and suggests

an alternative avenue for encouraging prosocial behaviour – by focusing on debiasing inaccurate

beliefs, rather than by attempting to change underlying preferences. Previous studies have found

3Danz et al. (2022) find that beliefs are less accurate under full information about the payment mechanism and
highlight the role of incentives in distorting reported beliefs.
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that providing accurate information about the behaviour of others can be effective at changing

behaviour (e.g., Shang and Croson, 2009; Dimant and Gesche, 2021; Bicchieri et al., 2021). Our

findings offer a reason for their effectiveness, i.e., by making it more costly for non-giving types to

both choose selfishly and maintain a positive self-view.

The following section relates our paper to the existing literature. Section 3 presents the

experimental design. In Section 4, we present a simple theoretical framework of beliefs motivated

by self-image and our main hypotheses. The main results are reported in Section 5. In Section 6, we

introduce five additional treatments as robustness checks and explore the plausibility of alternative

channels to explain our results. Finally, Section 7 concludes.

2 Related Literature

Our research connects to two main strands of the literature. First, we build on a recent body

of work on the measurement of beliefs. Second, our paper is related to a growing literature on

motivated beliefs.

Belief elicitation

One obvious way to elicit beliefs is to simply ask, without any incentives, also known as introspec-

tion.4 Though straightforward, a drawback of this mechanism is that individuals may not think

carefully enough about their answer, may receive an expressive value from reporting a particular

view (e.g., Bullock et al., 2013), or may fall prey to a hypothetical bias (e.g., List and Gallet,

2001). Experimentalists have tried to address these concerns by making belief revelation incentive-

compatible, compelling agents to make a trade-off between financial and non-financial motivations.

There is, however, ample experimental evidence that individuals are willing to forgo monetary gains

to satisfy other preferences, and even very high stakes may not be sufficient to eliminate cognitive

biases (e.g., Enke et al., 2021). Coutts (2019) offers evidence that higher payments for accuracy

can increase belief biases in the presence of anticipatory utility.5 On the other hand, Zimmermann

(2020) finds that large incentives can improve the ability to recall negative feedback.

Previous work has examined the interaction between risk preferences and elicitation mecha-

nisms, leading to the popularity of the Karni mechanism and the binarized scoring rule (BSR),

due to their invariance to heterogeneous risk preferences.6 Danz et al. (2022) show that provid-

4Baillon et al. (2022) find no difference between hypothetical and incentivised responses in the absence of defaults,
but that incentives can reduce the default bias.

5Coutts (2019) compares beliefs elicited using the Karni mechanism against beliefs elicited using a simple incentive.
However, the two beliefs also differ in whether incentives exist for belief distortion, making it difficult to directly
compare the methods.

6We chose the Karni mechanism as a comparison against a simple incentivised mechanism because of this property
and its increasing popularity in the literature. The interaction between BSR and risk preferences is reported in Hossain
and Okui (2013) and Erkal et al. (2020).

4



ing detailed information about the BSR reduces both belief accuracy and the explanatory power

of beliefs for behaviour as beliefs no longer explain differences in behaviour in the Niederle and

Vesterlund (2007) task. Burfurd and Wilkening (2021) explore the interaction between elicitation

mechanisms and cognitive ability and find that, compared to no incentive, the Karni mechanism

results in larger differences in belief accuracy between subjects with low and high cognitive ability.

To the best of our knowledge, discussions around elicitation mechanisms focus on the accuracy of

belief updating (against a Bayesian benchmark), and have so far neglected the interaction between

different elicitation methods and beliefs that are potentially biased by self-serving concerns, which

is the key objective of this paper.

Motivated beliefs

Motivated beliefs result from a set of biased cognitive processes related to the gathering, process-

ing, and recall of information (e.g., Kunda, 1990). In economics, motivated reasoning implies a

preference over particular beliefs (e.g., Bénabou and Tirole, 2016), while psychologists reason that

there are multiple, and often conflicting, motivations that are competing for one’s attention (e.g.,

Epley and Gilovich, 2016). Gino et al. (2016) posit that individuals have a preference over a posi-

tive self-image, i.e., a preference for feeling moral without necessarily incurring the costs associated

with being moral. These “Motivated Bayesians” require some degree of mental flexibility in order

to hold and maintain motivated beliefs. Chen and Heese (2021) find support for this in their ex-

periment, as individuals with above-average cognitive ability are more likely to acquire information

in a self-serving manner.7

Motivated beliefs often go hand-in-hand with excuse-driven selfishness.8 While there is in-

creasing evidence that belief biases are stronger for individuals who make more selfish choices (e.g.,

Molnár and Heintz, 2016; Serra-Garcia and Szech, 2021; Andreoni and Sanchez, 2020), belief dis-

tortions and subsequent excuse-driven selfishness do not always occur (e.g., Van der Weele et al.,

2014; Bartling and Özdemir, 2022; Valero, 2021). Iriberri and Rey-Biel (2013) find a positive cor-

relation between giving and beliefs about the generosity of others that appears to be strongest for

selfish types. Di Tella et al. (2015) present a variant of the dictator game, in which receivers can

accept a side payment to reduce the total endowment. Dictators who are able to take more for

themselves are more likely to believe the receiver was selfish and this self-serving bias persists even

in the presence of a large monetary incentive for correct beliefs. Bicchieri et al. (2020) find evi-

dence of distorted beliefs about descriptive norms and subsequently observe higher rates of selfish

behavior. Similarly in Ging-Jehli et al. (2020), subjects who take more from another participant

7Such self-serving biases can have an instrumental value, for example, overconfidence can be useful in influencing
others in social interactions (e.g., Schwardmann et al., 2022; Solda et al., 2020)

8Excuse-driven selfishness is prevalent in a variety of domains including situations with moral “wiggle room”
(Dana et al., 2007), situations in which strategic ignorance or inattention is possible (e.g., Exley and Petrie, 2018;
Grossman and van der Weele, 2017) and in the presence of uncertainty (e.g., Exley, 2016; Haisley and Weber, 2010).
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are more likely to believe the other participant was selfish, however, the authors find that overall,

beliefs are not significantly different between second parties and third party observers. Given the

mixed evidence, it is important to better understand when beliefs are more likely to be biased.9 We

investigate whether the identification of self-serving beliefs depends on the elicitation mechanism,

by comparing introspection to a simple incentive and a more complex method.

3 Experimental design

We design a between-subjects experiment with three treatments, varying the mechanism used to

elicit beliefs. The experiment consists of three stages with subjects receiving the instructions for

each stage only after completing the preceding stage (see Appendix E for the instructions). In Stage

1, participants can donate to a charity with a low probability that the donation is implemented. We

introduce a probabilistic donation in order to identify altruistic concerns (Gangadharan et al., 2022),

based on willingness to pay to increase donation probability in Stage 3 (which comes as a surprise).

In Stage 2, we elicit beliefs about the proportion of donors using one of three elicitation mechanisms.

These beliefs can also be interpreted as empirical expectations about social norms (Bicchieri, 2005).

We chose these beliefs based on previous work showing the importance of empirical expectations in

predicting prosocial behaviour (e.g., Bicchieri and Xiao, 2009; Bicchieri et al., 2020, 2021; Danilov

et al., 2021). In the anonymised context of our experiment, norm violations are not observable by

others. Therefore, disutility from not complying with the norm would most likely be related to

self-image rather than social image (with the norm being “internalised”).

Stage 1: Donation decision

In Stage 1, participants complete a real-effort task consisting of questions from Raven’s Progressive

Matrices (Raven and Court, 1938), and receive a fixed endowment plus a piece-rate for every

correct answer (to encourage effort). This provides a proxy for cognitive ability, which previous

work suggests could be correlated with motivated reasoning (e.g., Gino et al., 2016; Chen and

Heese, 2021). Participants choose a charity that they believe is most worthy from a list provided

and then have the option of donating a small portion (x) of their endowment (Y ) to this charity,

with a probability p = 0.10 that the donation is implemented (i.e., from 10 cards displayed, 9 red

and 1 green, the green card is drawn), in which case the experimenter matches the amount and

2x is donated. If a red card is drawn, the donation is not implemented. Participants are informed

of the draw immediately after making their donation decision. In order to increase the donation

rate and to have a sufficient sample of donors for Stage 3, we chose a small donation amount and

9Drobner (2022) offers a step in this direction, showing that beliefs are more likely to be biased when individuals
are not expecting to receive feedback.
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a low probability of implementation, thereby keeping the expected price of giving low (Andreoni

and Miller, 2002).

Stage 2: Belief elicitation

In Stage 2, we ask for beliefs regarding others’ donations using one of three mechanisms: non-

incentivised (NonInc), incentivised (Inc), or Karni (Inc-Karni). In NonInc and Inc, participants

are informed that a previous group of 10 participants faced the same donation decision that they

had just encountered. Participants are asked to guess how many of the previous participants they

think chose to give. In Inc, participants receive an additional amount if they correctly guess the

actual number of donors. As we explain below, we chose this amount such that it is equal to the

donation amount (x).

In Inc-Karni, the probability that the participant receives the additional payment is increasing

in the accuracy of beliefs. We present the Karni mechanism as a multiple price list (see Table 1).10

Participants choose between two options in 11 scenarios, with one scenario selected at random for

payment. Option A corresponds to the amount given by a previous participant (i.e., x if they chose

to donate, and zero otherwise), to be paid by the experimenter. This is the same across all 11

Scenarios. Option B is an outside gamble in which participants receive x with probability ranging

from 0% to 100% in steps of 10%, and zero with probability ranging from 100% to 0% in steps of

10%.11 We can deduce subjective beliefs by observing when a participant switches from Option A

to Option B.12 For example, a subject who believes there is a 65% chance that a previous subject

chose to donate would maximise their expected payoff by switching from Option A to Option B at

Scenario 8. If they switched earlier, e.g., at Scenario 7, then according to their belief, Option A

gives them a 65% chance of receiving x, while Option B only gives them a 60% chance. In other

words, the subject foregoes an additional 5% chance of receiving x. One advantage of presenting the

Karni mechanism in a multiple price list format is that it allows the belief question to be structured

as a question about payment (Andreoni and Sanchez, 2020). We discuss the significance of this in

relation to the theoretical framework in Section 4.

We conducted additional treatments to explore whether the beliefs we elicit are robust to the

timing of belief elicitation (either before or after the donation ask). We discuss these treatments

in more detail in Section 6.2.

10Holt and Smith (2016) show that the choice menu variation of the Karni method is easier to understand and
results in more accurate beliefs than the standard BDM format. Andreoni and Sanchez (2020) use a similar approach
to elicit “revealed beliefs”.

11To keep Option A and B consistent, the belief payment is the same as the amount a subject would choose to
donate (x).

12We use wording from Exley’s (2016) normalization price list by informing subjects “Most people begin by
preferring Option A and then switch to Option B.” We do not enforce a single switching point in order to identify
subjects who may be confused or have other preferences.
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Table 1: The Karni mechanism presented as a multiple price list

Scenario Option A: Amount given by previous
subject (0 or x)

Option B: lottery with different
chances of receiving 0 and x

1 Amount given by previous subject (0 with 100%), (x with 0%)

2 Amount given by previous subject (0 with 90%), (x with 10%)

3 Amount given by previous subject (0 with 80%), (x with 20%)

4 Amount given by previous subject (0 with 70%), (x with 30%)

5 Amount given by previous subject (0 with 60%), (x with 40%)

6 Amount given by previous subject (0 with 50%), (x with 50%)

7 Amount given by previous subject (0 with 40%), (x with 60%)

8 Amount given by previous subject (0 with 30%), (x with 70%)

9 Amount given by previous subject (0 with 20%), (x with 80%)

10 Amount given by previous subject (0 with 10%), (x with 90%)

11 Amount given by previous subject (0 with 0%), (x with 100%)

Stage 3: Second donation decision and survey

For participants whose donations were not implemented in Stage 1, Stage 3 offers a second chance.

Participants can spend an additional amount (a) to increase the implementation probability (i.e.,

increase (reduce) the number of green (red) cards and draw another card).

As an alternative to a binary classification of giving, we use a more continuous measure to

gauge the strength of altruistic concerns, see Gangadharan et al. (2022) on the experimental method

and validation of the method using an existing survey measure (Carpenter, 2021). This procedure

by allows us to further classify donors based on the relative strength of their altruistic motives,

i.e., how much they spend to increase the probability.13 Following Stage 3, participants completed

a survey with several socio-demographic questions on gender, age, education, religiosity, political

ideology and income. Subjects are only informed about their final payoffs upon completing the

survey.

3.1 Procedures

The experiment was programmed in oTree (Chen et al., 2016) and was conducted on Amazon

Mechanical Turk (MTurk) between May-October 2020 with 350 participants across NonInc (N =

100), Inc (N = 102) and Inc-Karni (N = 148).14 Previous studies have shown that the behaviour

of participants is comparable between the lab and MTurk and that the results of online experiments

13A key distinction between altruistic and warm-glow giving is that warm-glow utility is derived as soon as a giving
decision is made, whereas altruistic utility depends on the outcome for the recipient (e.g., Andreoni, 1989; Null, 2011;
Ottoni-Wilhelm et al., 2017; Gangadharan et al., 2018; Tonin and Vlassopoulos, 2013; Andreoni and Serra-Garcia,
2021).

14Based on pilot data, this allows us to detect an effect size of 0.96 standard deviations in beliefs, with 80% power
and a Type I error rate of 95%.
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can be generalised to both the lab and field (e.g., Horton et al., 2011; Snowberg and Yariv, 2021).

Participants received an endowment of Y = US$2.50, and a piece-rate of $0.10 for every correct

answer in Stage 1. The initial donation cost participants x = $0.40, and for every a spent, the

implementation probability increased by a · p/3 in Stage 3 (i.e., every a = $0.03 corresponds to

an increase in probability of 10%). In Inc and Inc-Karni, subjects could receive an additional

x = $0.40 based on belief accuracy in Stage 2. Figure 1 summarises the experimental procedure.

Decisions were anonymous and participants earned an average of US$2.74, for a median completion

time of 13 minutes, equivalent to approx. US$12.65 per hour which is well above the average hourly

wage on MTurk (e.g., Hara et al., 2018).15 Consistent with previous studies using a multiple price

list format (e.g., Möbius et al., 2022; Dave et al., 2010; Bandyopadhyay et al., 2021), we excluded

22% of participants from Inc-Karni (N = 33, with N = 115 remaining) due to multiple switching or

switching in the opposite direction in Stage 2, making it difficult to determine their belief. Section

6.1 discusses this further with robustness checks.

4 Beliefs motivated by self-serving concerns

In the spirit of Bodner and Prelec (2003) and Bénabou and Tirole (2006), we outline a simple

theoretical framework that we draw upon to develop the testable hypotheses relating to the beliefs of

participants. In Stage 1, the agent makes their donation decision, X ∈ {0, x}. The true proportion
of donors in our sample (our empirical benchmark) is given by λ ∈ [0, 1] while the individual’s

belief about this proportion is denoted by λ̂ ∈ [0, 1]. Note that these beliefs are about how others

behave. In Stage 2, the agent can earn an additional payment (x), based on their reported belief.

We assume that if agents are rational in the processing of information and beliefs are unbiased, then

expectations about the proportion of donors will not deviate from the true proportion, λ̂ = λ.16

The incentive for belief accuracy is represented by m(λ̂, λ), in which the probability of receiving

the belief payment is decreasing in the difference between λ̂ and λ and is concave. Comparing across

the incentivised treatments, the cost of reporting an inaccurate belief is higher in Inc than in Inc-

Karni.17 To see this intuition, at an extreme, when λ = 1 and λ̂ < λ, agents in Inc forgo the

belief payment with certainty, while agents in Inc-Karni only forgo some probability of earning

this payment.

In addition to a potential financial cost of holding biased beliefs, we assume that there is also a

15To improve the quality of data collected, we restricted participation to individuals located in the United States
with a high approval rate in their previously completed Human Intelligence Tasks (HITs) and included comprehension
questions.

16See Di Tella et al. (2015) for a similar assumption.
17For example, suppose λ = 0.5 and λ̂ = 0.2. In Inc, reporting λ̂ = 0.5 would result in a 25% chance of receiving

x (based on a binomial distribution, as payment is based on a random sample of 10 previous participants making
a binary donation decision) while reporting λ̂ = 0.2 only results in a 4% chance. In Inc-Karni, reporting λ̂ = 0.5
results in a 64% probability, while reporting λ̂ = 0.2 results in a slightly lower probability of 61%.
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Figure 1: Experimental procedure

Notes: Stage 1: Real-effort task and donation decision with probability p = 0.10 of implementation. Stage 2: Belief

elicitation. Stage 3: Second donation decision (for a subset) with probability (p + a · p/3) of implementation. The

decision-maker’s payoff is presented in the top row while the charity’s payoff is denoted in the bottom row. Y = $2.50

denotes the participant’s endowment, x = $0.40 denotes the donation amount, and a denotes the amount paid to

increase the probability (every a = $0.03 corresponds to a 10% increase).

psychological cost, c(λ̂, λ), that is increasing in the difference between λ̂ and λ and is strictly convex.

This follows Kunda (1990), who argues that beliefs are motivated to the extent that an individual

can convince a third party of their beliefs. The larger the belief bias, the larger the psychological

cost to convince a third party that the belief is accurate.18 In NonInc, despite there being no

financial penalty for inaccurate beliefs, the agent is nonetheless constrained by these psychological

costs.

To represent self-serving concerns, we assume that agents have uncertainty about whether

they are a prosocial or selfish type, and derive self-image (or ego) utility, E[θ], from attaching a

probability of θ ∈ [0, 1] to being the prosocial type.19 Based on the agent’s binary donation decision,

we assume that E[θ|X = x] > E[θ|X = 0], i.e., self-image utility is higher for donors than non-

18Another interpretation would be the additional cognitive effort required to selectively recall and process infor-
mation.

19A complementary interpretation is that agents derive utility from norm compliance (by choosing X = x), or
derive disutility from not complying with the social norm (by choosing X = 0). See Bicchieri (2005) for a norm-based
utility framework.
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donors.20 We conjecture that donors, having chosen to donate, derive sufficient self-image utility

and thus have no need to bias their beliefs about others. Non-donors, however, having already

decided not to give, can only protect their self-image by believing that most others in the same

position also would not give. This downward distortion of beliefs (about others) renders the agent’s

own decision not to donate less informative about their type. For non-donors, self-image utility is

therefore decreasing in their belief about the generosity of others. An individual’s belief decision is

modelled by:

max
λ̂∈[0,1]

β ·m(λ̂, λ)− c(λ̂, λ) + µ · (1D · E[θ|X = x] + (1− 1D) · E[θ|X = 0, λ̂]) (1)

where 1D takes a value of 1 for donors, and 0 otherwise. The weight that individuals place on

money is represented by β while µ is the weight assigned to self-image (i.e., how much agents care

about being the prosocial type). For non-donors, our stylised model captures the tension between a

desire to maximise financial payoffs (m(λ̂, λ)) and minimise psychological costs (c(λ̂, λ)), against a

desire to maximise self-image utility (E[θ|X = 0, λ̂]). Taking the first order condition with respect

to λ̂ for the interior solution yields:β ·m′(λ̂∗, λ)− c′(λ̂∗, λ) + µ · E′[θ|X, λ̂∗] = 0, if 1D = 0

β ·m′(λ̂∗, λ)− c′(λ̂∗, λ) = 0, if 1D = 1
(2)

In Hypothesis 1, we first examine beliefs in the absence of an incentive (the first component

in (2) disappears). Among non-donors in NonInc, assuming that the psychological costs are small

relative to the potential gains in self-image utility, beliefs will be biased in a downward direction.

It is straightforward to see that for donors, the optimal belief is simply one that minimises the

psychological costs, i.e., λ̂∗ = λ.

Hypothesis 1 (Self-serving bias) In NonInc, non-donors’ beliefs are lower than the true pro-

portion of donors, while donors’ beliefs are not significantly different from this empirical benchmark.λ̂NonInc < λ, if 1D = 0

λ̂NonInc = λ, if 1D = 1
(3)

In Hypothesis 2a and 2b, we compare beliefs across the different elicitation methods. We

expect the presence of a monetary incentive to reduce biases in beliefs. Comparing across the

20An alternative interpretation of the donation decision is that it is a proxy for whether the agent is a giving or
non-giving type (de Oliveira et al., 2011). In particular, not willing to donate in our study when it is relatively cheap
to do so is a strong indicator that an individual is a non-giving type.
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incentivised mechanisms, the standard economic prediction is that beliefs will be less biased in Inc

than Inc-Karni because the relative cost of reporting an inaccurate belief is higher in the former.

For donors, we do not expect beliefs to vary across the three methods.

Hypothesis 2a (Monetary costs) Non-donors’ beliefs are lowest in NonInc, followed by Inc-

Karni, and finally Inc. Donors’ beliefs do not depend on the elicitation mechanism.λ̂NonInc < λ̂Inc−Karni < λ̂Inc, if 1D = 0

λ̂NonInc = λ̂Inc−Karni = λ̂Inc, if 1D = 1
(4)

An alternative behavioural hypothesis is that the way in which beliefs are elicited affects the

relative weights placed on payoff and image utility. Assuming that λ̂ < λ for non-donors, ceteris

paribus, an increase in β will increase λ̂∗ while an increase in µ will decrease λ̂∗. In other words,

increasing the salience of monetary incentives will place upward pressure on beliefs towards the

benchmark, while increasing the salience of self-image will put downward pressure on beliefs away

from the benchmark.21 We conjecture that the ability of the Karni mechanism to frame the belief

question as a question about payment, coupled with its greater complexity, will increase the relative

salience of monetary utility (β) and decrease the relative salience of self-image utility (µ), resulting

in smaller belief biases in Inc-Karni.

Hypothesis 2b (Salience) Non-donors’ beliefs are lowest in NonInc, followed by Inc, and finally

Inc-Karni. Donors’ beliefs do not depend on the elicitation mechanism.λ̂NonInc < λ̂Inc < λ̂Inc−Karni, if 1D = 0

λ̂NonInc = λ̂Inc = λ̂Inc−Karni, if 1D = 1
(5)

Using the experimental measure introduced by Gangadharan et al. (2022) to identify the

strength of altruistic motives, we check whether our results relating to the hypotheses above are

robust to a more continuous measure of prosocial preferences.

5 Results

On average, participants reported a belief that 4.99 (std. dev. = 2.74) out of the 10 participants

from a previous session chose to donate. When given the option to donate, 57% chose to give

(our empirical benchmark) and donation rates did not differ significantly across treatments at the

21The importance of salience in helping allocate limited cognitive resources has been studied in both psychology
(e.g., Taylor and Thompson, 1982) and economics (e.g., Gabaix, 2019).
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5% level (see Appendix A).22 Of the donors who did not have their initial donation implemented,

60% paid to increase the probability of implementation in Stage 3, on average increasing the

implementation probability to 40%. All results reported below hold when we exclude donors whose

initial donations were implemented (see Appendix B). We next report our findings relating to each

of our hypotheses.

5.1 Non-donor and donor beliefs in NonInc

We first examine beliefs in the absence of an incentive. On average, non-donors reported a belief

that 2.94 out of 10 previous participants donated, which is 47% lower than the true proportion

(one-tailed Wilcoxon signed-rank test, p < 0.01). Donors on the other hand, reported an average

belief of 5.90, which is not significantly different from the empirical benchmark (one-tailed Wilcoxon

signed-rank test, p > 0.10). Using a one-tailed Mann-Whitney test (unless otherwise specified, we

use one-tailed Mann-Whitney tests to compare mean beliefs), we find that the belief gap between

donors and non-donors is significantly greater than zero (p < 0.01). This result is robust to

the inclusion of demographic controls and accounting for multiple hypothesis testing using the

Bonferroni correction in the OLS regression analysis in Table 2 (p < 0.01, column 2), and offers

support for a self-serving bias in beliefs among non-donors, consistent with Hypothesis 1.

Table 2: Beliefs in NonInc

(1) (2)

Non-Donor −2.96∗∗∗ −2.83∗∗∗

(0.48) (0.50)
Raven’s score 0.13

(0.17)
Constant 5.90∗∗∗ 5.62∗∗∗

(0.34) (1.35)

Controls No Yes
R2 0.28 0.46
Adj. R2 0.27 0.33
Num. obs. 100 100
∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.10

Notes: Ordinary least squares regression with standard errors in parentheses. The dependent variable is the subject’s

belief about the proportion of donors. Statistical significance accounts for multiple hypothesis testing (adjusted

using the Bonferroni correction). The control variables are: gender, age, education, religiosity, political ideology and

income.

Result 1: In NonInc, non-donors underestimate the true proportion of donors, while

donors’ beliefs do not deviate significantly from the empirical benchmark.

22We use the average donation rate for all participants as the empirical benchmark, rather than the donation
behaviour of the small sample of 10 previous participants.

13



5.2 Beliefs across elicitation mechanisms

Next, we investigate whether different belief elicitation mechanisms have differing effects on the

belief response. Figure 2 presents a comparison of mean beliefs across NonInc, Inc and Inc-Karni,

for donors and non-donors. Qualitatively, non-donors’ beliefs are lowest in NonInc, followed by

Inc, and finally Inc-Karni, which is more consistent with Hypothesis 2b than 2a. Using a one-sided

Jonckheere-Terpstra (JT) test, we find a significant ascending order for non-donors (p < 0.01).

Surprisingly, we do not find a significant difference in beliefs between NonInc and Inc (2.94 vs.

3.57, p > 0.10). This suggests that simply offering an incentive for beliefs does not necessarily

improve belief accuracy. However, we do find that non-donors’ beliefs in Inc-Karni are higher than

both NonInc (5.21 vs. 2.94, p < 0.01) and Inc (5.21 vs. 3.57, p < 0.01). This is in line with our

conjecture that the combination of monetary incentives and salience is important in reducing belief

biases in Inc-Karni. Donors’ beliefs, on the other hand, do not differ significantly between NonInc

and Inc (5.90 vs. 6.29, p > 0.10), nor do they differ between Inc and Inc-Karni (6.29 vs. 5.28,

p > 0.10). We do not find a significant ascending order for donors (JT test, p > 0.10).

Figure 2: Beliefs by elicitation mechanism for donors and non-donors

ns

***

***

ns

ns

ns

Non−Donor Donor

NonInc Inc Inc−Karni NonInc Inc Inc−Karni

0.0

2.5

5.0

7.5

Elicitation mechanism

B
el

ie
f

Notes: Mann-Whitney test, error bars represent standard errors. Dotted line represents the empirical benchmark.

*** denotes p < 0.01; ** denotes p < 0.05; * denotes p < 0.10; ns denotes p > 0.10.

These results hold after controlling for demographic variables in the regression analysis (Table

3). Columns 2 and 4 show that consistent with the results reported above, non-donors’ beliefs are

higher in Inc-Karni than both NonInc and Inc, while donors’ beliefs do not differ. Columns 5 and

6 pool data for all subjects and we find a significantly positive interaction between Inc-Karni and
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non-donors (p < 0.01), which all but cancels out the belief gap between donors and non-donors.

While non-donors’ scores in the cognitive ability test appear to be negatively correlated with beliefs

and donors’ scores seem to positively predict beliefs, these coefficients are not significantly different

from zero (p > 0.10). Contrary to the results reported by Chen and Heese (2021), we do not find

sufficient evidence that cognitive ability is negatively correlated with the beliefs of non-donors.

Table 3: Beliefs of donors and non-donors

Non-Donors Donors Pooled
(1) (2) (3) (4) (5) (6)

Inc 0.63 0.45 0.46 0.53 0.46 0.39
(0.52) (0.58) (0.49) (0.53) (0.47) (0.50)

Inc-Karni 2.19∗∗∗ 2.08∗∗∗ −0.11 −0.07 −0.11 −0.14
(0.46) (0.50) (0.50) (0.55) (0.48) (0.52)

Raven’s score −0.13 0.08 −0.04
(0.15) (0.15) (0.10)

Non-Donor −2.96∗∗∗ −2.80∗∗∗

(0.50) (0.52)
Inc x Non-Donor 0.16 0.13

(0.71) (0.76)
Inc-Karni x Non-Donor 2.29∗∗∗ 2.33∗∗∗

(0.68) (0.71)
Constant 2.94∗∗∗ 2.74 5.90∗∗∗ 4.19∗∗ 5.90∗∗∗ 4.98∗∗∗

(0.33) (1.23) (0.37) (1.37) (0.35) (0.95)

H0: Inc = Inc-Karni p < 0.01 p < 0.01 p = 0.22 p = 0.24 p = 0.21 p = 0.27

Controls No Yes No Yes No Yes
R2 0.14 0.26 0.01 0.12 0.20 0.23
Adj. R2 0.13 0.13 −0.00 −0.01 0.19 0.17
Num. obs. 143 143 170 170 313 313
∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.10

Notes: Ordinary least squares regression with standard errors in parentheses. The dependent variable is the subject’s

belief about the proportion of donors. The baseline Treatment is NonInc. Statistical significance accounts for multiple

hypothesis testing (adjusted using the Bonferroni correction). The control variables are: gender, age, education,

religiosity, political ideology and income.

To examine whether our main results hold using a more continuous measure (as opposed

to a binary measure based on a single donation choice), we use the experimental measure by

Gangadharan et al. (2022) to identify the strength of altruistic motives. Among our sample, 43%

chose not to donate in Stage 1, 20% made an initial donation in Stage 1 only, and 30% donated in

Stage 1 and paid to increase the probability of the donation being implemented in Stage 3.23 We

therefore obtain a more fine-grained measure by examining the total amount a subject is willing to

pay to increase the probability that the donation is implemented. For donors, we take the sum of

23For the remaining 7%, donations were implemented in Stage 1.
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the initial donation in Stage 1 and the amount paid in Stage 3. For non-donors, this variable takes

a value of zero.

Table 4 shows that beliefs are significantly higher as the total amount paid increases (p < 0.01,

column 2). Similar to Result 2, these biases are attenuated in Inc-Karni, as indicated by the

negative coefficient of the interaction term (p < 0.01, column 2). This confirms our previous finding

that while those with weaker altruistic concerns are better able to distort their beliefs under NonInc

and Inc, these biases are substantially smaller in Inc-Karni. Thus, using an alternative procedure

for measuring the strength of altruistic concerns, we find further evidence that less altruistic types

are prone to belief biases but that this is mitigated in Inc-Karni.

Table 4: Beliefs by the strength of altruistic motivations

(1) (2)

Altruism 7.16∗∗∗ 6.94∗∗∗

(1.09) (1.14)
Inc 0.63 0.55

(0.52) (0.56)
Inc-Karni 2.29∗∗∗ 2.31∗∗∗

(0.47) (0.50)
Altruism x Inc −1.10 −1.24

(1.57) (1.68)
Altruism x Inc-Karni −6.20∗∗∗ −6.39∗∗∗

(1.48) (1.55)
Raven’s score −0.02

(0.11)
Constant 2.88∗∗∗ 2.27∗

(0.34) (0.91)

H0: Inc = Inc-Karni p < 0.01 p < 0.01

Controls No Yes
R2 0.22 0.25
Adj. R2 0.21 0.18
Num. obs. 293 293
∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.10

Notes: Ordinary least squares regression with standard errors in parentheses. The dependent variable is the sub-

ject’s belief about average generosity. The baseline Treatment is NonInc. The strength of altruistic motivations

is measured by the amount paid in Stage 1 ($0.40) and Stage 3 ($0.00 to $0.67). Donors whose initial donations

were implemented are excluded. Statistical significance accounts for multiple hypothesis testing (adjusted using the

Bonferroni correction). The control variables are: gender, age, education, religiosity, political ideology and income.

Result 2: Non-donors’ beliefs are lowest in NonInc and simply offering an incentive

does not change the belief response. However, non-donors’ beliefs are significantly

higher in Inc-Karni. Donors’ beliefs do not vary with the elicitation mechanism.
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6 Alternative explanations and robustness checks

To examine the robustness of our findings and consider alternative explanations, we conduct further

analysis and report results from five additional treatments with data from a total of 704 participants.

6.1 Why are beliefs different under Karni?

In this section we delve deeper into the mechanism driving differences between Inc-Karni and Inc

and present results from an additional treatment (Inc-Karni-Exp) which highlight the importance

of both the ability of the Karni mechanism to frame the belief question as a question about payment,

and the mechanism itself in mitigating belief biases. We also assess potential explanations for why

beliefs appear to be less biased under the Karni mechanism, supported by survey evidence from an

additional treatment (Inc-Karni-Survey).

Salience under Inc-Karni : There are two main differences between Inc and Inc-Karni. First,

the Karni mechanism, when presented in a multiple price list format, enables the belief question to

be framed as a question about payment (Andreoni and Sanchez, 2020). Second, the mechanisms

themselves differ in the way in which beliefs are incentivised. We conducted an additional treatment,

Inc-Karni-Exp (N = 128), to disentangle these two explanations.24 In this treatment, participants

are explicitly informed that they are asked for their belief about “how likely it is that others would

donate”, thus making it clear that the question is about others’ donation choices. For non-donors,

while beliefs are not significantly different across NonInc and Inc, beliefs are significantly higher

in Inc-Karni-Exp (p < 0.01), relative to NonInc (Figure 3). However, we do not find a significant

difference between Inc-Karni and Inc-Karni-Exp (p > 0.10). These results are robust to the

inclusion of demographic controls in regression analyses (Appendix C) and suggest that both the

ability of the Karni mechanism to be structured as a payment question and the mechanism itself

play a role in mitigating self-serving biases.

Inconsistent switching in Inc-Karni : As explained in Section 3, we exclude approximately

23% of subjects from all Inc-Karni treatments as we are unable to identify their beliefs due to

inconsistent switching behaviour. This inconsistent switching behaviour could be an indication

of confusion, indifference, or non-standard preferences. Möbius et al. (2022) also report multiple

switching in 13% to 22% of subjects. Dave et al. (2010) report similar findings using the Holt and

Laury (2002) multiple price list procedure with the proportion of inconsistent choices ranging from

5% for subjects with higher math scores to more than 20% for subjects with lower math scores.

As a robustness check, we create a proxy for multiple switchers’ beliefs by summing the number of

24From the N = 128, we excluded N = 23, or 18% of participants due to multiple switching.
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Figure 3: Beliefs by elicitation mechanism (including Inc-Karni-Exp) for donors and
non-donors
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Notes: Mann-Whitney test, error bars represent standard errors. Dotted line represents the empirical benchmark.

*** denotes p < 0.01; ** denotes p < 0.05; * denotes p < 0.10; ns denotes p > 0.10.

Option A choices, and find that these beliefs do not differ from that of single switchers.25 Another

alternative would have been to enforce a single switching point, however doing so would prevent us

from identifying confusion, indifference or non-standard preferences and add more noise to the data.

This highlights a potential limitation of the Karni mechanism as heterogeneity in cognitive ability,

as indicated by Raven’s scores, among subjects could affect the quality of data collected (Burfurd

and Wilkening, 2021). We find no significant differences in cognitive ability between treatments for

the full sample. However, once we exclude subjects with inconsistent switching behaviour, we find

that the average Raven’s score is significantly higher in Inc-Karni than NonInc (2.38 vs. 2.03, one-

tailed MW test, p = 0.01). Note that in Tables 3 and 4 our main results hold even after controlling

for cognitive ability. Given that previous work predicts more motivated reasoning from individuals

with higher cognitive ability (Chen and Heese, 2021), having such a sample in Inc-Karni would

be a bias against our results. Despite having a sample with slightly higher cognitive ability, our

finding that belief distortions are less likely in Inc-Karni thus strengthens our main result.

Cognitive uncertainty: A related explanation for the beliefs in Inc-Karni is that cognitive

uncertainty causes participants to revert to simple heuristics such as the 50% or midpoint default

(e.g., Enke and Graeber, 2021). Schlag and Tremewan (2021) observe a more frequent belief of 50%

25Similar approaches can be found in Holt and Laury (2002) and Bandyopadhyay et al. (2021).
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when using the Karni mechanism compared to their “frequency method” and that this belief is more

likely in subjects with low scores in the Cognitive Reflection Test (CRT).26 We find no clear pattern

between subjects’ Ravens scores and beliefs in Inc-Karni (see Appendix D). A possible explanation

is that the participants with inconsistent switching behaviour are also more prone to cognitive

uncertainty, but these participants have already been excluded from our analysis. We conducted

an additional treatment, Inc-Karni-Survey (N = 51), as a robustness check of Inc-Karni with

survey questions about subjects’ decision-making processes. When asked about how they made

their switching decision, more than 90% of participants indicated, in open-ended responses, that

they considered the likelihood that a previous participant chose to donate, with a majority of these

subjects being single switchers. This suggests that participants understood that their earnings

would be maximised by switching close to their belief about the subjective probability, as opposed

to reverting to a cognitive default due to confusion.27

Framing effects: Another possibility is that framing effects contributed to the different beliefs

across the two incentivised treatments. Critcher and Dunning (2013) find that beliefs elicited

(without an incentive) using an ‘individual frame’, i.e., regarding a single other, are higher than

those elicited using a ‘population frame’, i.e., regarding the whole population. Bauer and Wolff

(2018) argue that a population frame strengthens the consensus effect in a strategic setting. In our

experiment, Inc-Karni has a stronger individual frame (although the framing used in NonInc and

Inc lies somewhere in between an individual and a population frame) and we find that the beliefs

of non-donors are higher in Inc-Karni than the other two treatments. However, if our result in

Inc-Karni is indeed driven by a framing effect, then we should similarly observe lower beliefs by

donors, who should be equally affected by framing. Since this is not the case, we can conclude that

framing alone is not driving our main results.

Taken together, our finding of more accurate beliefs in Inc-Karni cannot be fully explained by

the exclusion of inconsistent switchers, cognitive uncertainty, nor by framing effects. Instead, our

hypothesis that self-serving concerns are less salient while monetary incentives are more salient in

Inc-Karni remains the most likely explanation to organise our data.

6.2 Why do beliefs differ between donors and non-donors?

Section 6.2 examines potential explanations for the belief gap between donors and non-donors

under introspection and a simple incentive. We first investigate whether the timing of the donation

decision and belief elicitation affects the belief response and report results from three additional

treatments (NoAsk, NoAsk-Inc-Exp and Inc-Ask-Rev) which suggest that non-donors do not distort

26The frequency method is similar to the question in NonInc and Inc, though developed independently.
27An example of a response was: “I thought about the odds and at what point it was worth it to choose option B

and how reasonable my chances were and if I could trust other participants.”

19



their beliefs directly in response to a single donation ask, but rather are consistent in holding biased

beliefs about others. We then consider the (false) consensus effect and individual differences in

optimism levels as possible alternative explanations for the belief gap.

Timing of belief elicitation Given that we find evidence of biased beliefs in non-donors, we

explore whether the donation ask in our experiment causes a distortion of beliefs, or whether beliefs

are robust to the timing of belief elicitation, such that we capture underlying types of agents using

our donor/non-donor classification. We conducted an additional treatment, NoAsk, for each of

the three mechanisms, NoAsk-NonInc (N = 91), NoAsk-Inc (N = 101) and NoAsk-Inc-Karni

(N = 133), in which participants are not asked to make a personal donation.28 Similar to the

original treatments Ask, subjects are asked to choose a charity (to control for any priming effects)

and report their beliefs about the proportion of previous donors. Overall, we find no significant

difference in beliefs between Ask and NoAsk (p > 0.10, Table 5).29 According to a Kolmogorov-

Smirnov (KS) test, the distribution of beliefs between Ask and NoAsk is not significantly different

(p > 0.10) for any of the three mechanisms.30

One possibility is that having selected a charity in Stage 1, participants anticipated an up-

coming donation ask in NoAsk and adjusted their beliefs accordingly. We conducted an additional

treatment, NoAsk-Inc-Exp (N = 101), in which subjects were explicitly informed that they will

not be asked to make a personal donation.31 We find no difference between NoAsk-Inc and NoAsk-

Inc-Exp in either mean beliefs (4.59 vs. 4.99, p > 0.10) or in the distribution of beliefs (KS test,

p > 0.10), offering support that subjects did not anticipate a donation opportunity.

While we find substantial heterogeneity in beliefs for donors and non-donors in Ask, we are

unable to identify this in NoAsk since we do not observe donation choices. We conducted an

additional treatment, Inc-Rev (N = 99), in which we reverse the order of tasks from Inc, such that

we first elicit incentivised beliefs about others, followed by a surprise donation decision. Figure 4

shows that donors’ beliefs remain significantly higher than that of non-donors (p < 0.01). Non-

donors report an average belief of 3.71, which is lower than the true proportion (Wilcoxon signed-

rank test, p < 0.01) while donors report a belief of 5.96, which is not significantly different from

the empirical benchmark (Wilcoxon signed-rank test, p > 0.10). Donation rates also do not differ

based on the timing of the donation ask in Inc and Inc-Rev (64% vs. 69%, χ2 test, p > 0.10).

Similar to previous work (e.g., Ging-Jehli et al., 2020), our results show that the opportunity to

donate per se does not cause a distortion in beliefs about others, rather the belief biases we observe

in non-donors persist, irrespective of when belief elicitation occurs.32 By manipulating the timing

28We excluded N = 38, or 29% of participants in NoAsk-Inc-Karni due to multiple switching.
29Ging-Jehli et al. (2020) also find that third-party beliefs do not differ from that of other players.
30These results are also confirmed by the Epps-Singleton test (Epps and Singleton, 1986).
31We chose to run the additional treatments with Inc because participants have an incentive to think carefully

about their decisions while self-serving concerns still appear to be relevant under this mechanism.
32This contrasts with previous papers which manipulate the timing of information provided to participants about

20



Table 5: Beliefs in the Ask and NoAsk treatments

(1) (2)

NoAsk −0.20 −0.16
(0.22) (0.22)

Inc 0.54 0.54
(0.27) (0.28)

Inc-Karni 1.09∗∗∗ 1.08∗∗∗

(0.27) (0.28)
Constant 4.52∗∗∗ 2.67

(0.22) (1.70)

H0: Inc = Inc-Karni p = 0.05 p = 0.06

Controls No Yes
R2 0.03 0.08
Adj. R2 0.02 0.05
Num. obs. 598 598
∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1

Notes: Ordinary least squares regression with standard errors in parentheses. The dependent variable is the subject’s

belief about the proportion of donors. The baseline Treatment is NonInc. Statistical significance accounts for multiple

hypothesis testing (adjusted using the Bonferroni correction). The control variables are: gender, age, education,

religiosity, political ideology, income and cognitive ability.

Figure 4: Beliefs of donors and non-donors in Inc and Inc-Rev

*** ***

Inc Inc−Rev

Non−Donor Donor Non−Donor Donor

0

2

4

6

Donation decision

B
el

ie
f

Notes: Mann-Whitney test, error bars represent standard errors. Dotted line represents the empirical benchmark.

*** denotes p < 0.01; ** denotes p < 0.05; * denotes p < 0.10; ns denotes p > 0.10.

of belief elicitation, we observe the existence of a non-giving type not only in behaviour (de Oliveira

et al., 2011), but also in beliefs. When given the opportunity, these agents consistently choose not

a potential self-serving motive (e.g., Babcock and Loewenstein, 1995; Gneezy et al., 2020; Saccardo and Serra-Garcia,
2022; Bicchieri et al., 2020) and find that the timing matters for beliefs.
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to donate, and are also consistent in holding biased beliefs about others’ behaviour. One possible

explanation is that subjects are likely to have encountered numerous donation solicitations in their

lifetime. For non-giving types, this means that their beliefs may have already been distorted by

previous experiences.

The (false) consensus effect A potential alternative explanation for the belief gap between

donors and non-donors is the (false) consensus effect, whereby people believe others are generally

similar to themselves and project their own “type” onto others.33 Evidence of a consensus bias

has been found in both psychology (e.g., Ross et al., 1977) and economics (e.g., Selten and Ock-

enfels, 1998; Bicchieri and Xiao, 2009; Breitmoser, 2019; Erkal et al., 2021). In the context of our

experiment, a pure projection bias would predict that non-donors underestimate the proportion of

donors, while donors should overestimate the donation rate (i.e., λ̂ > λ). We do not observe this

in our data. Instead, our results show that donors’ beliefs are accurate, and that what appears to

be a consensus effect is in fact driven by more selfish types. This is consistent with our theoretical

framework, in which donors have no incentive to incur psychological costs to distort their beliefs,

but for non-donors the gains in self-image potentially exceed these costs. Iriberri and Rey-Biel

(2013) also report that while selfish types believe that 87% of others would choose the same action

that they chose, more prosocial types report a belief that is closer to 50%. Further, even if we

suppose that a consensus effect is contributing in part to the belief gap in NonInc, it is unable to

explain the difference between the incentivised mechanisms, i.e., the Karni mechanism results in

significantly higher beliefs in non-donors, without having any effect on donors’ beliefs.

Optimism To investigate the possibility that the belief gap between donors and non-donors is

driven by levels of optimism (as an individual trait), we included an additional survey question in

Inc-NoAsk-Exp and Inc-Rev, asking for self-reported optimism.34 We do not find any evidence that

non-donors are more pessimistic than donors (p > 0.10) in a general context.

In sum, we show that the belief gap between donors and non-donors in NonInc and Inc does

not depend on the timing of belief elicitation as biases persist even when this timing is reversed. We

further argue that our results are not driven by a pure consensus effect as this would also predict

a positive bias in donors, which is not consistent with the data. We rule out individual levels

of optimism as a major driver of the belief gap based on survey data showing that self-reported

optimism is not higher in donors than non-donors.

33Engelmann and Strobel (2000) argue that a consensus effect is only ‘false’ if individuals attach greater weights
to their own decisions than that of a randomly selected individual from the population.

34The following question was asked: “On the following scale (where 1 = not optimistic at all and 10 = extremely
optimistic) how optimistic do you consider yourself to be?”
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7 Conclusion

Growing evidence points to the importance of beliefs in explaining behaviour that preferences

alone are unable to explain. Based on a simple theoretical framework which captures the tension

between utility derived from monetary payoffs and self-image, we design an experiment involving

the opportunity to donate to charity and compare three commonly used methods (non-incentivised,

incentivised and Karni) to elicit beliefs about giving behaviour. We investigate whether participants

who choose not to give are more likely to hold biased beliefs about others under introspection and

whether beliefs vary with the elicitation mechanism.

Our key takeaways can be summarised as follows: First, when belief accuracy is not incen-

tivised, individuals with weaker altruistic motivations are more likely to reveal beliefs that are

biased by self-serving concerns. These belief distortions are robust to the timing of belief elicita-

tion and point to the existence of giving and non-giving types in both behaviour and beliefs. Our

results support the provision of accurate information to encourage prosocial behaviour (e.g., Shang

and Croson, 2009), and offer a potential explanation for why this may work in organisations, i.e.,

calibrating the beliefs of non-giving types can help to restrict belief distortions and increase the

costs of maintaining a positive self-image, thus encouraging more prosocial behaviour.

Second, introducing a simple incentive is not sufficient in reducing biases in non-donors’ be-

liefs. However, these beliefs become substantially more accurate under the more complex Karni

mechanism, despite the monetary cost of reporting an inaccurate belief being lower in Inc-Karni

than in Inc. This is consistent with the idea that monetary payoffs are made more salient while

self-serving concerns are made less salient in Inc-Karni. We therefore caution that different elic-

itation mechanisms can produce different results. The elicitation mechanism used should depend

on whether belief biases are the focus of the research question, or whether the goal is to minimise

these biases to allow other effects to surface. For the former, survey methods which directly ask

for beliefs may be sufficient, while adding a simple incentive can be useful in encouraging more

careful introspection. Regarding the latter, merely introducing incentives may not be enough and

researchers should consider using more complex mechanisms such as Karni to “de-motivate” beliefs.

An important open question is which method provides the best approximation of “true” beliefs,

i.e., the beliefs that feed into decision making. If the ultimate goal is to identify the beliefs that map

into decisions, more complex mechanisms may be less suitable, if certain motivations are amplified

in a way that is inconsistent with the actual decision-making environment. Our findings suggest

that the belief biases of non-giving types are robust to the timing of belief elicitation. A promising

avenue for future work is to examine the direction of this causality, namely do individuals act

selfishly because they are better able to distort their beliefs to justify their actions, or do these

biased beliefs come from underlying social preferences? Another interesting question is whether

other aspects of belief elicitation might enhance or limit belief distortion, such as the incentive
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stake size or publicising beliefs.
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A Donation rates

Figure A.1 presents the proportion of donors and non-donors in NonInc, Inc and Inc-Karni. Ac-

cording to a χ2 test, the donation rates are not significantly different across treatments at the 5%

level (p = 0.07).

Figure A.1: Donation rates
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B Regression results excluding implemented donations

Table B.1: Beliefs in NonInc (excluding implemented donations)

(1) (2)

Non-Donor −3.13∗∗∗ −3.11∗∗∗

(0.49) (0.49)
Raven’s score 0.15

(0.17)
Constant 6.07∗∗∗ 5.95∗∗∗

(0.36) (1.35)

Controls No Yes
R2 0.30 0.52
Adj. R2 0.30 0.40
Num. obs. 94 94
∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.10

Notes: Ordinary least squares regression with standard errors in parentheses. The dependent variable is the subject’s

belief about the proportion of donors. Participants whose donations were implemented in Stage 1 are excluded.

Statistical significance accounts for multiple hypothesis testing (adjusted using the Bonferroni correction). The

control variables are: gender, age, education, religiosity, political ideology and income.
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Table B.2: Beliefs of donors and non-donors (excluding implemented donations)

Non-Donors Donors Pooled
(1) (2) (3) (4) (5) (6)

Inc 0.63 0.45 0.11 0.15 0.11 −0.03
(0.52) (0.58) (0.52) (0.58) (0.50) (0.54)

Inc-Karni 2.19∗∗∗ 2.08∗∗∗ −0.40 −0.31 −0.40 −0.44
(0.46) (0.50) (0.53) (0.61) (0.52) (0.56)

Raven’s score −0.13 0.14 −0.02
(0.15) (0.16) (0.11)

Non-Donor −3.13∗∗∗ −3.01∗∗∗

(0.51) (0.54)
Inc x Non-Donor 0.52 0.59

(0.73) (0.78)
Inc-Karni x Non-Donor 2.59∗∗∗ 2.63∗∗∗

(0.71) (0.73)
Constant 2.94∗∗∗ 2.74 6.07∗∗∗ 4.40∗∗ 6.07∗∗∗ 5.27∗∗∗

(0.33) (1.23) (0.39) (1.46) (0.38) (0.98)

H0: Inc = Inc-Karni p < 0.01 p < 0.01 p = 0.31 p = 0.42 p = 0.29 p = 0.43

Controls No Yes No Yes No Yes
R2 0.14 0.26 0.01 0.11 0.20 0.23
Adj. R2 0.13 0.13 −0.01 −0.04 0.19 0.16
Num. obs. 143 143 150 150 293 293
∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.10

Notes: Ordinary least squares regression with standard errors in parentheses. The dependent variable is the subject’s

belief about the proportion of donors. The baseline Treatment is NonInc. Participants whose donations were

implemented in Stage 1 are excluded. Statistical significance accounts for multiple hypothesis testing (adjusted

using the Bonferroni correction). The control variables are: gender, age, education, religiosity, political ideology and

income.
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C Beliefs of donors and non-donors in Inc-Karni-Exp

Table C.1: Beliefs of donors and non-donors (including Inc-Karni-Exp)

Donors Non-Donors Pooled
(1) (2) (3) (4) (5) (6)

Inc 0.63 0.62 0.46 0.45 0.46 0.32
(0.51) (0.55) (0.47) (0.51) (0.46) (0.48)

Inc-Karni 2.19∗∗∗ 2.24∗∗∗ −0.11 −0.03 −0.11 −0.05
(0.46) (0.48) (0.48) (0.52) (0.47) (0.49)

Inc-Karni-Exp 1.29∗∗ 1.41∗∗ −0.24 −0.06 −0.24 −0.06
(0.46) (0.48) (0.50) (0.54) (0.49) (0.51)

Raven’s score −0.09 0.03 −0.04
(0.12) (0.12) (0.08)

Non-Donor −2.96∗∗∗ −2.85∗∗∗

(0.49) (0.50)
Inc x Non-Donor 0.16 0.35

(0.70) (0.72)
Inc-Karni x Non-Donor 2.29∗∗∗ 2.33∗∗∗

(0.67) (0.68)
Inc-Karni-Exp x Non-Donor 1.54∗ 1.30

(0.68) (0.70)
Constant 2.94∗∗∗ 2.95∗∗ 5.90∗∗∗ 4.26∗∗∗ 5.90∗∗∗ 4.94∗∗∗

(0.33) (0.99) (0.36) (1.09) (0.35) (0.78)

H0: Inc = Inc-Karni p < 0.01 p < 0.01 p = 0.21 p = 0.32 p = 0.20 p = 0.43
H0: Inc = Inc-Karni-Exp p = 0.19 p = 0.15 p = 0.14 p = 0.33 p = 0.13 p = 0.44
H0: Inc-Karni = Inc-Karni-Exp p = 0.05 p = 0.08 p = 0.78 p = 0.96 p = 0.77 p = 0.98

Controls No Yes No Yes No Yes
R2 0.11 0.21 0.01 0.10 0.18 0.22
Adj. R2 0.10 0.12 −0.00 −0.00 0.17 0.17
Num. obs. 199 199 219 219 418 418
∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.10

Notes: Ordinary least squares regression with standard errors in parentheses. The dependent variable is the subject’s

belief about average generosity. The baseline Treatment is NonInc. Statistical significance accounts for multiple

hypothesis testing (adjusted using the Bonferroni correction). The control variables are: gender, age, education,

religiosity and income.
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D Cognitive ability

We investigate the relationship between cognitive ability and beliefs in Inc-Karni and contrary to

Schlag and Tremewan (2021), find no clear pattern in beliefs (Figure D.1). One possible explanation

for this is that we have already excluded participants who displayed inconsistent switching behaviour

and therefore already exclude those who may be more prone to cognitive uncertainty.

Figure D.1: Beliefs by Raven’s score in Inc-Karni
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