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Abstract

Women are often perceived as more compliant than men; however, the literature
provides inconclusive evidence. Using a novel experimental design comprising two
complementary experiments, we test this claim in online samples representative of
the German adult population. The first experiment (N=1600) features a probabilis-
tic social dilemma game (PDG) in which participants can increase their individual
payoff at the expense of exposing themselves and their group to probabilistic losses.
In two treatment conditions, they receive either a recommendation on socially opti-
mal behavior or a recommendation and information on weakly non-compliant peer
behavior. We find that the recommendation strongly affects behavior but more so
for women than for men. However, information on the non-compliant behavior of
others does not induce significantly different responses in men and women. In the
second experiment (N=522), we elicit empirical and normative expectations about
behavior in the PDG with a recommendation to study the role of norms in following
it. While men and women are expected to hold similar normative beliefs, men are
expected to follow the recommendation less often, suggesting that compliance is a
female social norm.
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1 Introduction

Social dilemma situations are ubiquitous in modern societies and their management is

a frequent challenge for policymakers. A typical social dilemma features an individually

beneficial action that is in conflict with the maximization of social welfare. Thus, public

policies often aim to restrict potentially harmful individual behavior below its individually

optimal level because this improves social welfare. Policy interventions are particularly

relevant in cases where harmful effects are uncertain or delayed, making it difficult for

individuals to behave optimally. Examples of such situations are the excessive use of

common-pool resources, emission-intensive lifestyles, smoking, or causing fire hazards.

Often, individual behavior in these situations is governed by norms, which may sustain

outcomes that improve upon the non-cooperative outcome where each individual behaves

selfishly (Akfırat et al., 2023; Yamin et al., 2019; Thøgersen, 2014). Interventions can

leverage such norms for the social good, which is particularly attractive for problems where

formal regulation is difficult or infeasible.1 For the optimal design of cost-effective and

equitable policies, one would want to understand who responds to a normative intervention

and who bears its cost. In this paper, we, therefore, complement the literature with a

study on gender heterogeneity in the responses to a normative recommendation and in

the reaction to social information in an abstract social dilemma situation where harm

occurs probabilistically.

Previous research suggests that women are more sensitive to social and environmental

cues of a decision situation (Croson and Gneezy, 2009), which could explain why they are

found to be more pro-social than men in several studies (Kamas et al., 2008; Soutschek

et al., 2017) but not so in others.2 Consequently, one might expect women to react more

strongly to normative cues or recommendations and contribute more to social welfare than

men. In line with this argument, Galasso et al. (2020) found that women were more likely

to adhere to precautionary measures during the COVID-19 pandemic. More generally,

however, the evidence on gender differences in norm-conforming behavior using observa-

tional data is mixed. The results vary across the different contexts in which potential

gender differences in normative behaviors or conformity with rules and recommendations

have been studied, ranging from (in chronological order) sports competitions (Silva, 1983),

education (Tibbetts, 1999), tax reporting (Alm et al., 2009; Dulleck et al., 2016; D’attoma

et al., 2020), traffic rules (Tom and Granié, 2011), workplace safety (Ucho and Gbande,

2012), public libraries (Apesteguia et al., 2013), peer-to-peer lending (Du et al., 2020),

1Norm-nudges, which provide information on what most people do or find appropriate to do (Bicchieri
and Dimant, 2022), are tested for instance in an abstract context (Chaudhuri et al., 2006), in the context
of energy (Bonan et al., 2020) and water conservation (Brent et al., 2017), in health (Stok et al., 2014;
Gelfand et al., 2022), and sustainability (Chen et al., 2009; Loschelder et al., 2019).

2The evidence on gender differences in pro-sociality is mixed. The higher sensitivity of women to
social and environmental cues offers a potential explanation for these contradictory findings. See Croson
and Gneezy (2009) and Sent and van Staveren (2019) for detailed discussion and literature reviews.
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and health (Galasso et al., 2020, 2021; Müller and Rau, 2021). Part of the explanation for

the inconclusive evidence may be that women are more responsive to social information

(Croson and Gneezy, 2009), which may vary across situations and moderate the effect of

rules or normative interventions.

In light of the conflicting evidence, we contribute to a better understanding of the

role of gender in the reaction to a normative recommendation with evidence from two in-

centivized online experiments on representative samples of the German adult population.

Experiment 1 employs a novel game, the Probabilistic Dilemma Game (PDG), that cap-

tures crucial aspects of social dilemma situations with probabilistic welfare losses. In the

PDG, individuals, forming groups of 100, decide to what extent they want to engage in a

privately beneficial action that carries the risk of causing harm not only to themselves but

also to the 99 other participants of their group. Treatments vary depending on whether

participants are given a recommendation about behavior that would be optimal for their

group and whether they are informed about the behavior of past participants who faced

the recommendation but did not follow it. Experiment 2 tests whether behaving in line

with the recommendation that favors the utilitarian optimal action in the PDG is an

injunctive or a descriptive norm and whether the norms differ by gender.

Experiment 1 consists of three treatment conditions in which participants play the

PDG either without a recommendation (Baseline), with a normative recommendation

(Rec), or with this recommendation and information about non-compliant behavior of

others (Rec&Info).3 In all treatments, participants play the PDG in fixed groups over

ten consecutive rounds. While the first round is identical across treatments, partici-

pants in the Rec and the Rec&Info treatments, see the recommendation before every

decision from round two to ten. In the Rec&Info treatment, the recommendation is

complemented with information about the behavior of four participants who took part

in the Rec treatment and deviated from the recommended decision in the majority of

rounds. This set of treatment conditions allows us to test the supposedly positive influ-

ence of the recommendation (by comparing Rec to Baseline) and the expected erosive

effect of observing non-compliant behavior (by comparing Rec&Info to Rec) as well as

potential gender difference in the two effects.

In Experiment 2, we use two prominent norm elicitation designs by Bicchieri and

Chavez (2010) and Krupka and Weber (2013) and adjust them to analyze subgroup-

specific norms. Specifically, we collect information in four treatment conditions using a

between-subjects design. Participants in all four conditions are provided with an exact

description of the decision situation in the Rec treatment of Experiment 1. Based on this,

we ask participants how they believe one should decide in that situation in a treatment

3The recommendation informs participants that to maximize their group’s total payoff, we recommend
a particular decision in the PDG, which is the one that maximizes utilitarian social welfare if taken by
every group member.
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called Personal Beliefs, thereby gathering data to incentivize answers in the following

two treatments. Using the elicitation method by Bicchieri and Chavez (2010), we ask

participants to guess which decision the majority of respondents in Personal Beliefs

of Experiment 2 stated one should take (treatment Normative Expectations), and

which decision they think participants actually took in treatment Rec of Experiment 1

(Empirical Expectations). Finally, we elicit the perceived social appropriateness of

different decisions in the Rec treatment of Experiment 1 using the elicitation method by

Krupka and Weber (2013). To investigate gender differences in the relevant norms, we

elicit normative and empirical observations twice, once with respect to the full sample

and then again concerning their expectations only about women. By adjusting the norm

elicitation method to the subgroup of females, we can not only test whether participants

view compliance with the recommendation as an injunctive norm for society at large but

also whether it differs by gender and whether they expect women to be more likely to

follow the recommendation than men.

The main insights from Experiment 1 are twofold. First, we find that participants of

Experiment 1 clearly follow the recommendation. While behavior is initially remarkably

close to the non-cooperative selfish solution of the problem in the Baseline treatment,

behavior shifts downward toward the utilitarian optimal choice when this is given as a

recommendation in Rec. This effect persists if we take into account that individuals

learn to behave more pro-socially over time even in the Baseline treatment leading to

a clear downward trend over time. When participants in the Rec&Info treatment are

additionally informed that others did not (always) follow the recommendation, we observe

an erosion: participants’ behavior shifts away from the socially optimal action upward

toward the non-cooperative choice, thereby reducing the effectiveness of the recommenda-

tion. Second, we find that female participants react more strongly to the recommendation.

Starting from only about 16 percent of participants whose behavior in round 1 would be

consistent with the recommendation, the rate of those adhering to the recommendation

increases by 44 percentage points for men and by 56 percentage points for women when

the recommendation is introduced. This result suggests that women are indeed more

compliant than men in that they react more often to the recommendation. The picture is

less clear for the effect of non-compliant behavior. Comparing behavior in the Rec&Info

treatment with that from Rec, we do not find a statistically significant difference in the

way men and women react to observing non-compliant choices.

Experiment 2 yields two complementary findings. First, following the recommenda-

tion constitutes an injunctive norm according to the method by Bicchieri and Chavez

(2010): the majority of participants believe that deciding in accordance with the recom-

mendation is what others think one should do in the Rec treatment. In line with this

finding, behavior that conforms with the recommendation is considered socially appro-

priate according to the elicitation method of Krupka and Weber (2013). Second, while
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normative expectations regarding men and women are similar, empirical expectations dif-

fer significantly. Specifically, participants expect women to follow the recommendation

more than they expect men to follow it but their guess of what a female participant thinks

one should do does not significantly differ from their guess about men’s beliefs. These

results suggest that the recommendation establishes an injunctive norm for both genders

but it only constitutes a descriptive norm for women, while men are expected to partially

deviate from the recommendation.

Our research makes three contributions to the literature. First, we show that a nor-

mative intervention in the from of a non-binding recommendation is highly effective, but

the effect differs systematically by gender and the observed differences relate to gender-

specific norms that individuals perceive in the relevant decision situation. Specifically,

the descriptive norm to conform with the recommendation is stronger for women than

for men while the injunctive norm to do so exists for both in the same way. In light of

the results from (Bicchieri and Xiao, 2009) that the descriptive norm dominates when

in conflict with the injunctive norm, this may explain our finding that women are more

likely to follow the recommendation. Second, we document that observing non-compliant

behavior in others partially erodes the effect of the recommendation. Thus in addition to

potential beneficial effects from observing compliant peers (see e.g., Ehrlich and Szech,

2022), transparency about the behavior of others may also weaken compliance if deviant

behavior is already prevalent. Third, we make two methodological contributions. For

one, we propose a new game, the Probabilistic Dilemma Game (PDG), as an online im-

plementable tool to examine behavior in social dilemmas with probabilistic harm. The

PDG is easy to implement and affords a lot of flexibility to be tailored to various follow-up

research questions. In addition, we show that the norm elicitation method introduced by

Bicchieri and Chavez (2010) can be fruitfully applied to study subgroup-specific norms,

in our case norms that vary with gender. This approach can be easily utilized to explore

further social norms and how these may vary across subgroups in a society.

Our results are also informative for policy design. The understanding that men and

women differ in their response to normative recommendations at least partly because

the corresponding norms differ by gender, may help improve the design of interventions

intended to improve compliance with rules and recommendations. Our results suggest

that the differential effect of the recommendation between men and women is not rooted

in different perceptions of what would be appropriate but in the self-fulfilling expectation

that men are less likely to follow the recommendation. Thus, interventions might profit

from finding leading examples or policing deviant behavior in men to strengthen the

male norm in order to equally distribute the burden from compliance between men and

women. Health and safety are potential fields of applications where certain behaviors may

be perceived as (myopically) attractive by the individual but carry the risk of leading to

high social costs, as is the case with tobacco and alcohol consumption (Bouchery et al.,
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2011), unhealthy diets (Candari et al., 2017), unprotected sexual intercourse (Schnitzler

et al., 2021; Bahk et al., 2015), drunk driving (Sloan et al., 2014), workplace safety (DeJoy,

2005; Thedell, 2016), or wildfires (Howe et al., 2018).

The rest of the paper is structured as follows. Section 2 explains the details of the

probabilistic dilemma game, the theoretical background of the decision setting, and our

hypotheses. Section 3 describes the experimental design of the two online experiments

and their implementation. Section 4 introduces the results of the two experiments in

sequence, which we discuss in more detail in Section 6 and conclude.

2 Theoretical Background and Hypotheses

We are interested in the possibly gendered effect of an unenforceable recommendation and

its interaction with information about the non-compliant behavior of others in a social

dilemma situation with probabilistic harm. To address our research question, we designed

a simple computerized ball-drawing game, hereafter referred to as PDG for Probabilistic

Dilemma Game, that captures the key features common to the examples mentioned above.

In the PDG, individuals belong to groups, and their decisions to engage in a privately

beneficial activity, drawing balls from an urn, carry a risk of harm both to the individual

and to the group as a whole. In this game, we assume that the marginal expected

loss imposed on the group from an individual drawing a ball is always larger than the

marginal expected private loss from that ball, which a rational purely selfish individual

aims to equate to her marginal benefit. Thus, the individual will draw too many balls,

and choose too much of the privately beneficial activity, as compared to the number that

would maximize the group’s welfare.

In the PDG, which is the core of Experiment 1, a participant repeatedly encounters

a virtual urn containing 100 balls, 95 of which are white and 5 of which are black. Par-

ticipants are matched in groups of 100, where everyone individually and independently

decides how many balls they want to draw with replacement. They know that each white

ball that they draw yields a private benefit of 0.10 Euro. However, drawing at least one

black ball destroys all the benefits of the individually collected white balls, and addition-

ally reduces the value of the group account by 1 Euro per black ball. The group account

starts with a value of 100 Euros at the beginning of each round. What is left at the end

of the round is divided equally among the 100 people in the group. For example, if a

person draws 3 black balls in a round, they lose all of their private earnings from their

white balls and also cause a 3 Euro loss to the group account, thus lowering everyone’s

group earnings by 0.03 Euro in that particular round.
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2.1 Theoretical background

To derive the optimal decision of a participant, let us consider a more general mathemat-

ical version of the problem. Every round, the participants face an urn containing n balls.

Before any ball is drawn, the group account has a value of θ > 0 per person, hence θN

for N individuals in a group. A randomly drawn ball is black with probability (1 − p)

and white with probability p where 0 < p < 1. Each white ball that an individual draws

provides a private benefit of γ > 0. However, an individual who draws at least one black

ball loses everything (private loss). Additionally, each black ball drawn reduces the group

payoff by θ (group loss). White balls have no effect on the group account.

Self-interested optimum Suppose first that an individual ignores their own and oth-

ers’ influences on the group payoff through the total number of balls drawn by the group

completely and only cares about the payoff from their individual urn. In this case, the

individual payoff from the group account is perceived as a constant and, thus, omitted in

the individual optimization problem. When deciding about the integer number of balls k

to draw, the individual implicitly decides which of the following k+1 lotteries to choose:

L(k) =







γk with probability pk

0 with probability 1− pk
(1)

The expected value of lottery L(k) is E[L(k)] = pkγk, and its value is maximized at

k∗ = − 1
log(p)

. The private benefit of a white ball, γ, does not affect the optimal choice

of balls for an expected-payoff maximizing individual. For the parameter values of the

experiment, the number of balls that maximizes an individual’s expected payoff from the

private urn is k∗ ∈ {19, 20}.4 Risk-averse individuals would choose a k lower than the

risk-neutral optimum, and risk-seeking individuals would choose a larger k.

We consider several variations of the self-interested optimum. First, we show that

an individual who is self-interested but anticipates the effect on their utility through the

group urn continues to draw 19 balls. Additionally, we show that social concerns lower

the number of balls drawn. Specifically, we show that individuals, who have Kantian

preferences (Roemer, 2015; Alger and Weibull, 2013), i.e. they choose an action that

maximizes the group outcome when chosen by everyone, or who experience a cold shiver

from drawing balls, i.e. they experience a disutility from an action that may harm the

group (Bruvoll and Nyborg, 2004; Brekke et al., 2010), will draw fewer than 19 balls.

Details can be found in Appendix A.

4The solution to the expected utility maximization problem is k = 19.49 but, respecting the integer
constraint, 19 and 20 balls yield a utility level that is identical up to the fifth digit.
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Social planner optimum To maximize the utilitarian social welfare of the group, we

need to take into account the effect of an individual’s behavior on the payoff of all N

group members. Assuming symmetry, the utilitarian welfare function to be maximized is

(2) W (k) = N [γpkk + θ −
θ

N
(1− p)Nk],

where Nθ is the total payoff from the group account when no harm is incurred and

Nθ(1− p)k is the expected harm. This expression assumes its maximum at k = 6 for the

experimental parameter (p = 0.95, γ = 0.1, θ = 1, N = 100). This result is the basis for

the Rec treatment, where we tell individuals that, to maximize the expected total group

payoff (=utilitarian welfare), they should draw no more than 6 balls.

Optimum with perceived norms Various studies support the idea that individuals

adjust their behavior to perceived norms, not only but very prominently in the context of

common-pool resource and social dilemma situations (see, e.g., Cardenas, 2011; Capraro

and Rand, 2018; Farrow et al., 2017; Nyborg et al., 2016). Such norms could be injunctive

(what one should do) or descriptive (what others do). To include these two aspects in the

utility function, denote by kP the perceived norm, which can be purely injunctive (kP =

kI), or descriptive (kP = kD), or a weighted average of the two (kP = αkI + (1 − α)kD)

for some α ∈ (0, 1)5). We assume that individuals concerned with adherence to the norm

experience a disutility when they exceed the perceived norm of ball draws; we do not allow

for positive utility from over-compliance, i.e. from drawing fewer balls than perceived as

the norm, but utility does not decrease from over-compliance either.6 The utility is then

given by

(3) U(k) = γpkk + (θ −
θ

N
(1− p)(k + k−i))− β[k − kP ]

+,

where β > 0 is the marginal disutility from exceeding the perceived norm kP and k−i is the

total number of balls drawn by other group members. Thus, we expect that individuals

with β > 0 will adjust their behavior toward the perceived norm and they will do so more

the larger their β (cf. Kimbrough and Vostroknutov, 2016, for the idea that varying levels

of pro-social behavior may result from heterogeneous sensitivity to norms).

The perceived norm kP may be considered exogenous in a static environment. How-

ever, in our setting, the treatments are expected to affect the perceived norm and, thereby,

behavior. Specifically, suppose that individuals who play the PDG without additional in-

5The parameter α may vary between individuals: Some may experience a strong norm of how one
ought to behave (high α) whereas others may care more about what others are doing (low α)

6A similar formulation of norm-based utility is used in Herweg and Schmidt (2022). Alternative
views in the literature posit that individuals experience disutility from over-compliance as well as from
non-compliance, see e.g. Brekke et al. (2003).
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formation, have some prior about the number of balls one ought to draw in this game

k̃I , some prior about the number of balls that others will draw in this game k̃D, which

is their perceived descriptive norm that we assume for simplicity to coincide with an in-

dividual’s own behavior.7 Previous research further suggests that the injunctive norm

k̃I will be inferred from the descriptive norms in the absence of any further information

(Eriksson et al., 2015) so that the prior perceived norm will equal the individual’s draws,

kP = k. When given the recommendation to draw not more than six balls to maximize

the expected group payoff, the prior k̃I is updated to six, which has two effects. First, this

update decreases an individual’s perceived norm kP for any given prior of the descriptive

norm as long as the prior k̃I exceeds six. It is easy to see that the introduction of a

recommendation of six, therefore, leads norm-compliant individuals who would otherwise

draw more than six balls to reduce the number of balls drawn to avoid the disutility from

norm violation. Second, this decrease is reinforced by an induced change in the descriptive

norm, which will adjust downward in line with the injunctive norm, in the absence of any

additional information on what others do (Eriksson et al., 2015). The total effect on be-

havior will be stronger the larger β is.8 Conversely, when individuals observe the behavior

of others, this does not affect the injunctive norm but the descriptive norm. Specifically,

the observation that others do not follow the recommendation leads individuals to update

their expectations of the descriptive norm in the direction of the observed average behav-

ior. Based on the findings of Bicchieri and Xiao (2009), we hypothesize that observing

non-compliant behavior weakens the effect of the recommendation by leading to a direct

increase in the perceived descriptive norm, which counteracts the indirect decrease im-

plied through the recommendation. Thus, the perceived norm weakens and we expect a

smaller decrease in balls drawn when both a recommendation and violations thereof are

observed than with the recommendation alone.9

2.2 Hypotheses

We use the theoretical framework of the PDG to derive hypotheses about the main effects

of our treatment variations. Using results from the literature, we specify additional hy-

7This assumption is consistent with experimental results on the false consensus effect, which refers to
the observation that subjects often expect others to behave in the same ways as themselves (Ross et al.,
1977). See also Engelmann and Strobel (2000) as an early experimental economics study on the false
consensus effect and Blanco et al. (2014) on the relevance of false consensus in explaining behavior in
social dilemmas.

8An alternative conceptualization of the effect of the recommendation is that it focuses attention
on the norms relevant in the particular situation so that these become behaviorally relevant even if the
treatment does not shift the norms. See Krupka and Weber (2009) for empirical evidence for such a
focusing effect of making people think about their own or others’ behavior.

9Observing behavior that violates the norm may alternatively reduce the importance attached to
non-compliance, i.e., lead to a decrease in β, which is assumed to be unaffected by the behavior of others
in our model.
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potheses related to expected gender differences in the effects of the treatments. We discuss

in the text where we deviate from the wording of our hypotheses in the preregistration.

The first hypothesis follows from the decision problem of an individual who cares

about following a perceived injunctive norm. It was not preregistered. While there is no

salient norm or behavioral guidance in the Baseline treatment, the recommendation in

the Rec treatment suggests a specific behavior and makes it salient that the injunctive

norm is to draw at most six balls.10 In treatment Rec&Info, this recommendation is

complemented with empirical information on the behavior of others who often violate

this injunctive norm, so that the descriptive norm does not align with the recommended

behavior but tolerates a larger number of draws. As long as people experience disutil-

ity from exceeding the perceived norm, which depends on both the perceived injunctive

and perceived descriptive norm, which we expect to hold based on previous studies (e.g.

Bicchieri and Xiao, 2009, and references above), our theoretical framework yields the

following hypotheses regarding our main treatment effects:

Hypothesis 1.A (Recommendation effect). The share of individuals drawing at most six

balls is larger in Rec than in Baseline. The number of balls drawn is on average closer

to the social optimum in Rec than in Baseline.

Hypothesis 1.B (Negative information effect). The share of individuals drawing at most

six balls is smaller in Rec&Info than in Rec. The number of balls drawn is on average

further from the social optimum in Rec&Info than in Rec.

Our next hypothesis is based on the finding that women are more communal, col-

lective, and participatory, while men are more agency-driven, indicating individualistic

decision-making and autonomy (Diekman and Goodfriend, 2006; Eagly, 2009). Commu-

nal individuals tend to conform to perceived group norms, even if these do not favor

the most pro-social action.11 Thus, the two sub-hypotheses that we test represent dif-

ferent variants of the hypothesis that, on average, women are more likely to adjust their

behavior in the direction of perceived norms than men.12 In the Rec treatment, the

recommendation to draw no more than six balls establishes an injunctive norm, and in

the Rec&Info treatment, the perceived norm is a mixture of this injunctive norm and

the less rigorous descriptive norm that results from observing others deviating from the

recommended action (empirical information).

10Experiment 2 explicitly tests whether and confirms that the recommendation establishes an injunc-
tive norm.

11General characteristics attributed to men and women are often misinterpreted as pro-sociality ex-
pectations. The social role theory proposed by Eagly (2009) states that being communal suggests being
pro-community, but this does not necessarily imply pro-sociality. We take up the question of pro-sociality
and compliance in later hypotheses.

12Hypothesis 2.A rephrases the preregistered Hypothesis 1 “Women are on average more compliant
than men”. Hypothesis 2.B rephrases the preregistered Hypothesis 3 “Women’s compliance behavior
erodes when they learn that others comply less.” We decided to change the wording to make it clearer
that we are interested in compliance as the change in behavior in response to the recommendation.
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Hypothesis 2.A. The treatment difference between Rec and Baseline (Recommenda-

tion effect), is larger for women than for men.

This first part of the hypothesis postulates that women comply more than men: we

expect women to follow the recommendation more often and reduce their draws to at

most six balls than men.

Hypothesis 2.B. The treatment difference between Rec&Info and Rec (Negative in-

formation effect) is larger for women than for men.

The second part states that the observation that others deviate from the recommended

action changes women’s behavior more than that of men. We originally preregistered a

hypothesis only for women,13 but given the non preregistered Hypothesis 1.A on the total

effect of observing deviant behavior, this new hypothesis captures the preregistered idea

that women react more strongly to observing it. The reasoning behind both parts of the

hypothesis is that women are expected to react more strongly to normative cues, which in

the theoretical framework corresponds to a greater marginal disutility β from exceeding

the perceived norm.

Our theoretical framework above uses an objective probability p but we understand

individuals as making their decisions using their perceived risk, i.e. based on a subjective

probability p̂ that need not coincide with p. Our framework immediately yields the

prediction that for p′ > p′′, ceteris paribus, an individual with a higher perceived risk

1 − p′′ will draw fewer balls than a more optimistic individual with a lower perceived

risk p′. Optimism pushes an individual’s selfishly optimal action upward, which makes

it more attractive to draw additional balls, whereas higher perceived risk will reduce the

individual’s desire to draw balls. Therefore, we postulate that:

Hypothesis 3. Individuals who perceive the decision situation as riskier, draw fewer balls

and are more likely to draw at most six balls.

Hypothesis 3 replaces the preregistered Hypothesis 2 “Compliance increases with the

increased risk perception”. During the analysis, it became clear that “Compliance” must

mean something different here than in the preceding hypotheses because compliance is

not policed therefore deviating from the recommendation is not riskier than the same

behavior in the absence of the recommendation. Further, an individual’s risk perception

may not only influence individual decisions but may also change over time depending on

their number of draws and previous experience. We therefore rephrased the hypothesis

to clarify that here we are interested in the relationship between the subjective riskiness

of the decision situation and the extent to which individual behavior conforms with the

socially optimal number of draws.

13Specifically, we preregistered “Women’s compliance behavior erodes when they learn that others
comply less.” as Hypothesis 3.
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Our theoretical framework further allows us to make predictions about how behavior

in the PDG will adjust to changes in individual risk aversion, social preferences, and

beliefs about others, Hypotheses 4.A, 4.B, and 4.C, respectively. These hypotheses were

not preregistered. Participants in Experiment 1 report their own risk preferences and

preferences for personal and group profit maximization. They also report their beliefs

about others’ preferences for personal and group profit maximization. We expect the effect

of risk aversion on compliance to be positive, of a selfish profit preference to be negative,

and of a pro-group profit preference to be positive. Additionally, we expect the effect

of beliefs about others’ pro-sociality to be also positive. Essentially, an individual who

believes that others are more (less) pro-social than themself might adjust their behavior

to be more (less) pro-social and draw fewer (more) balls, ceteris paribus as in Krupka and

Weber (2009).14 This leads to the following sub-hypotheses:

Hypothesis 4.A. The more risk-averse individuals are, the smaller is the number of balls

they draw and the more likely they are to draw at most six balls.

Hypothesis 4.B. The more individuals care about others, the smaller is the number of

balls they draw and the more likely they are to draw at most six balls.

Hypothesis 4.C. Individuals who believe others to be pro-social draw fewer balls and are

more likely to draw at most six balls than those who believe others to be rather selfish.

The final hypothesis addresses the question of whether the recommendation estab-

lishes a gendered social norm. We follow the norm model proposed by Bicchieri (2016)

who define injunctive norms as behaviors that are prescribed by normative expectations,

descriptive norms as behaviors that are prescribed by empirical expectations, and social

norms as the mutual coincidence of normative and empirical expectations. Individuals are

more likely to engage in a certain behavior when they think it is commonly practiced (i.e.

it aligns with their empirical expectation), and when they expect others to approve of it

(i.e. it aligns with their normative expectation). We hypothesize that the empirical and

normative expectations align both for women and men but on different behaviors. Specif-

ically, we expect a female social norm to exist in the sense that women are expected to

follow the recommendation and also do so, whereas, for men, we predict deviations from

the recommendation to be the social norm. To avoid misunderstandings, we rephrase the

preregistered Hypothesis 4 “Compliance is a female social norm.” as follows:

Hypothesis 5. Following the recommendation and drawing at most six balls in Rec is

a social norm that applies to females but not to males.

14However, it is important to note that an individual may also engage in compensatory behavior,
where they feel entitled to behave more selfishly when they expect others to be relatively pro-social, or
vice versa feel obliged to behave more pro-socially when they expect others to be relatively selfish as
observed in Fischbacher and Gächter (2010).
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3 Experimental Design and Procedures

This study consists of two online experiments: Experiment 1 uses the PDG to study

actual decision-making. Experiment 2 elicits different beliefs about behavior in Exper-

iment 1 to study the norms that govern behavior. In this section, we first explain the

experimental designs of Experiments 1 and 2 and then summarize the procedural details

of their implementation and data collection.

3.1 Experiment 1: PDG

In Experiment 1, we study how individuals behave in the PDG. The experiment em-

ploys a between-subjects design with three treatments described below. Each treatment

consists of three blocks. The treatment variation is implemented in the second block of

Experiment 1. The first and the third blocks are identical in all three treatments. In

the first block, participants receive detailed instructions about the PDG es explained for

the Baseline treatment. They also play one round of it as a test that is not paid to

familiarize themselves with the decision situation. In the second block, participants play

ten rounds of the PDG in groups of 100. Between rounds, each participant receives feed-

back about the number of black balls they have drawn in the previous round but not

about the decisions or outcomes of their group. In the third block, participants answer

an exit questionnaire, which collects amongst others demographic information, willing-

ness to take risks, preference for own versus group payoff maximization, and beliefs about

others’ preferences for own versus group payoff maximization. Participants were paid for

one randomly drawn round from the second block and could receive a bonus from several

incentivized belief questions. Appendix G contains the screenshots of the main decision

screens of Experiment 1 as well as a transcription of the on-screen instructions.

In the second block, we implement the following three treatments.

1. Baseline: The participants play ten rounds of the PDG as described in Section 2

without any intervention. To recap, participants are matched in groups of 100 and

each group is endowed with a group account worth 100 Euros. In every round, each

participant decides how many balls to draw with replacement from an urn containing

95 white and 5 black balls. Each white ball is worth 0.1 Euro but drawing any black

ball destroys not only the individual’s entire private earnings but also reduces the

group account by 1 Euro. The remaining amount in the group account at the end of

a round would be equally distributed over all group members if this round is drawn

for payment.

2. Rec: In round 1, participants face the same decision as in round 1 of the Base-

line treatment. Before making their decision in round 2, participants receive the
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following non-binding recommendation: “Please note: To maximize the payment to

all participants, we recommend that you draw no more than six balls”. The recom-

mendation appears on a separate screen after the feedback page of round 1 and is

repeated in the upper left corner of each of the subsequent nine decision screens.

3. Rec&Info: In round 1, participants again face the same decision as in round 1 of

the Baseline treatment. In rounds 2 to 10, participants receive a combination of

the recommendation used in the Rec treatment and empirical information about

the past behavior of participants in the Rec treatment. This information is intro-

duced together with the recommendation on a separate screen after the feedback

screen from round 1. Specifically, they see the following message in addition to

the recommendation: “In the following rounds, you will also be shown the sum of

the balls drawn by 4 participants (players A, B, C, and D) from the same round.

These values are based on an earlier, identical experiment.” The behavior shown to

participants is randomly chosen from a subset of participants of the Rec treatment

who deviate from the recommended action, i.e. participants who always drew more

than and only occasionally equal to 6 balls.15 All participants in the Rec&Info

treatment see the same data in a given round, which changes from round to round

in the same way in which the behavior of the chosen players changes in the real

data. See Appendix B for details of the provided information on past behaviors.

3.2 Experiment 2: Norms in the PDG

Experiment 2 aims to better understand whether following the non-binding recommen-

dation in Rec is perceived as an injunctive or descriptive norm. To do so, experiment 2

employs a between-subjects design with four treatments, which all consist of three parts.

First, participants in all treatments are provided with a description of the Rec treatment

of PDG, i.e. they see the instructions of Experiment 1 without actually taking part in

it. Second, they are asked to answer a set of treatment-specific questions about their

beliefs and expectations. Third, participants in all treatments fill out an exit survey as

in Experiment 1.

The treatments were the following, were we build on Bicchieri and Chavez (2010) to

elicit normative and empirical expectations and on Krupka and Weber (2013) for the

perceptions of social appropriateness. As the responses in these treatments may depend

15We use the behavior of participants who often but not always deviate from the recommendation
to expose participants to negative empirical information through observing non-compliance and at the
same time mitigate demand effects by letting the observed behavior vary and follow the recommendation
occasionally. It is important to note that the participants in Rec&Info were not informed about the
exact selection of the data they were shown. This allows us to study whether behavior is negatively
affected through the information even though the treated participants do not know whether the observed
behavior is common or not.
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heavily on the participants’ understanding of the instructions, the experiment includes

two comprehension questions immediately after the instructions. Any participant who

fails to answer both correctly is excluded from the experiment without payment.

1. Personal Beliefs: Participants report in an unincentivized way what they think

one should do in the PDG, i.e. their personal beliefs, by answering the following

question: “Think about the experiment described above. Please indicate how you

think one should behave in a decision round. One should draw the following number

of balls: ”. The Personal Beliefs treatment is used to incentivize answers

in the Normative Expectations treatment.

2. Normative Expectations: Participants report their expectations of what oth-

ers think one should do. Specifically, participants make an incentivized guess of

what a) the majority of all participants and b) the majority of female participants

had answered in the Personal Beliefs treatment by answering the following

statements: “Indicate which statement you think is correct: The majority of all

[all female] respondents in the survey answered that the following number of balls

should be drawn: ”.16 Each correct answer is rewarded with 0.10 Euro.

3. Empirical Expectations: Participants report their expectations of what others

actually do. In this treatment, participants make an incentivized guess of what a)

the majority of all participants and b) the majority of all female participants chose

in the Rec treatment of the PDG by answering the following statement: “Imagine

all the (female) participants in the experiment. What do you think the majority of

participants did? They drew the following number of balls: ”. Each correct

answer is rewarded with 0.10 Euro.

4. KW Method: Participants make an incentivized guess of other respondents’ beliefs

about how appropriate a certain behavior in the PDG is. Specifically, participants

separately rate the social appropriateness of each possible number of draws between

0 and 31 on a 4-point Likert scale (ranging from “very socially appropriate” to

“very socially inappropriate”). Out of the 20 answers, two are randomly drawn and

rewarded with 0.10 Euro each if these are correct.

Our norm elicitation setting differs from Bicchieri and Chavez (2010) in eliciting the

norms also for females separately. To do so, the incentivized questions of Normative

Expectations and Empirical Expectations are asked once for the whole group and

once for women to capture the existence of any gendered social norm. A social norm, that

is likely to affect behavior, is said to exist for a certain population, when participants’

16The reason why the questions were not asked for men and women separately but rather for the whole
participants and for the female participants is twofold: i) to stick to the original elicitation for the whole
group and determine the general norms, ii) to not cause further demand effect.
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normative and empirical expectations coincide for this population (Bicchieri, 2016). Thus,

if the recommendation establishes a social norm to draw at most six balls only for women,

participants should have the according, coinciding normative and empirical expectations

for women, but not for men.

3.3 Procedures

Both Experiment 1 and Experiment 2 inclusive of the accompanying survey were pro-

grammed in Qualtrics and were administered to a German adult sample with the help

of Respondi as a professional survey provider, targeting representativeness with respect

to gender, education level (three levels), age, and state (Bundesland). Details on the

collected samples are contained in Appendix D.

Experiment 1: PDG The first wave of data was collected on June 10–25, 2021. In this

wave, each participant was randomly assigned to one of two treatment conditions: Base-

line (N = 514) or Rec (N = 586). The second wave of data collection took place on July

14–28, 2021. In this wave, all participants were allocated to the Rec&Info treatment, in

which participants received information about the behavior of selected participants from

the Rec treatment in the first wave of data collection.17 The median earning, including

a fixed fee of 1.00 Euro plus earnings from one randomly selected round, was 1.52 Euros

in Baseline, 2.14 Euros in Rec, and 2.11 Euros in Rec&Info. The median completion

time in Experiment 1 was 18 minutes and 6 seconds.

Experiment 2: Norm elicitation experiment Data was collected between October

18 and November 15, 2021, using a separate sample (N = 522). Each participant in this

experiment was randomly assigned to one of the four treatments, Personal Beliefs

(N = 133), Normative Expectations (N = 126), Empirical Expectations (N =

136), and K&W method (N = 127). The earnings consisted of a fixed fee of 0.50 Euro

and additional earnings from the elicitation questions for the relevant treatments. The

median earning was 0.50 Euro with a mean of 0.53 Euro. The median completion time in

Experiment 2 was 6 minutes and 17 seconds.

17Before the data collection of PDG, we ran two pilot studies with a total of 77 students at Humboldt-
Universität zu Berlin to calibrate the objective probability parameter. Pilots differed in the probability
of drawing a black ball, low risk using 5% as in the actual experiment, and high risk using 15%. The
participant behavior did not differ between low-risk 5% and high-risk 15% versions. The pilot data is not
included in the main data.
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4 Results

4.1 Experiment 1: Gender Differences in Compliance

We designed the PDG to investigate how individuals adjust their behavior in response

to an unenforceable recommendation as well as to the observation of non-compliant peer

behavior and to see whether the response differs systematically between men and women.

The analysis follows the order of hypotheses laid out in Section 2. We start by estimating

the overall effect of the two interventions, then progress toward analyzing potential gender

differences in the effects, and finally, address the relationship between baseline behavior

and individual traits like risk attitudes and social preferences.

In round 1, which was identical for all treatments, the average number of balls drawn

is similar across treatments (Table 1). None of the three pairwise comparisons between

treatments yields a statistically significant difference.18 The second column of Table 1 as

compared to the first illustrates three points we investigate in more detail below. First,

individuals reduced the number of balls they drew over time even absent any treatment:

in the Baseline treatment, the average number of balls drawn in rounds 2 to 10 is

significantly lower than in round 1 (14.28 versus 17.92, Wilcoxon signed-rank test, p <

0.0001). Second, on average, individuals reduced the number of balls drawn by much more

inRec and inRec&Info: In both of these treatments, the average number of balls drawn

in rounds 2 to 10 is significantly lower than in Baseline despite being similar in round 1

(7.19 (Rec) or 8.59 (Rec&Info) vs. 14.28, Wilcoxon rank sum test, p < 0.0001 for each

compared to the baseline). Third, in rounds 2 to 10, individuals drew significantly more

balls in Rec&Info than in Rec on average (Wilcoxon rank sum test, p < 0.0001).

The decreasing number of draws suggests that individuals learned over time to draw

fewer balls. The data disaggregated by rounds in Figure 1 confirms this idea. The blue line

Table 1: Average number of draws and rates of behavior consistent with recommended
action (Max6=I(#draws ≤ 6)) in round 1 versus rounds 2-10 by treatment.

Draws Draws Max6 (%) Max6 (%) #obs.
round 1 round 2 to 10 round 1 round 2 to 10

Baseline 17.92 14.28 15.95 28.06 514
(9.94) (8.46) (36.66) (35.48)

Rec 18.07 7.19 16.38 72.01 586
(9.94) (5.18) (37.04) (34.54)

Rec&Info 18.45 8.59 16.20 58.58 500
(9.95) (6.04) (36.88) (37.31)

Notes: Max6 takes the value 1 for a participant in a given round if they has drawn 6 or fewer balls
in that round, 0 otherwise. Standard deviations in parentheses.

18Wilcoxon rank sum tests. Baseline vs. Rec: p = 0.9278; Baseline vs. Rec&Info: p = 0.4678;
Rec vs. Rec&Info: p = 0.5187.
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Figure 1: Draws in the different treatments, by round.

Notes: total sample = 1600 individuals (Baseline = 514, Rec = 586, Rec&Info = 500) with 10
observations per individual.

plots the average number of balls drawn in the Baseline treatment and reveals a clear

downward trend. It is evident from the figure that there is no such time trend in the two

treatment conditions. Instead, the average number of balls drawn jumps down with the

implementation of the recommendation in round 2 of Rec and Rec&Info treatments.

It stays relatively constant slightly above 7 in Rec and at about 8.5 in Rec&Info.

The indicator Max6, which takes a value of one if an individual draws no more than

six balls, is used in our analysis to investigate to what extent behavior follows the rec-

ommendation. In round 1, where treatments are identical, it does not differ significantly

across treatments19 with an average rate of draws not exceeding six of 16%. Further-

more, Max6 mirrors the pattern observed for draws in reaction to the treatments. First,

the mean value of Max6 in rounds 2 to 10 is much higher than in round 1 already in

Baseline (Wilcoxon signed-rank test, p < 0.0001). Second, the mean value of Max6

in rounds 2 to 10 is much higher in the two treatment conditions with 72% and 59%

in Rec and Rec&Info, respectively than in Baseline with only 28% (Wilcoxon rank

sum test, p < 0.0001 for each compared to the baseline). Third, the mean value of Max6

when information about non-compliant behavior is shown is lower than with only the

recommendation (Wilcoxon rank sum test, p < 0.0001).

For testing our hypotheses, we focus on the indicator Max6 as a primary outcome

and the absolute number of balls drawn per round by an individual (Draws) as a sec-

19None of the three pairwise comparisons yields a statistically significant difference. Wilcoxon rank
sum test, Baseline vs. Rec: p = 0.8472; Baseline vs. Rec&Info: p = 0.9149; Rec vs. Rec&Info:
p = 0.9354. The results remain unchanged when comparisons are made using paired and two-sample
t-tests.
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ondary outcome. Table 2 contains the results from a traditional differences-in-differences

approach to investigate the main treatment effects. The Post dummy takes a value of 1

for observations from rounds 2 to 10, treatment dummy variables Rec and Rec&Info take

a value of one for observations from the respective treatments, and Round is a linear time

trend. The regression results show the following.

First, using observations from the Baseline and Rec treatments, the results in

columns 1 and 3 of Table 2 confirm that the recommendation strongly affects behav-

ior. With the introduction of the recommendation in round 2, the share of participants

who draw at most six balls increases substantially by 49.8 percentage points (column 1)

and the number of balls drawn and thereby the difference to the socially optimal number

of draws decreases by almost nine (column 3). Both coefficients are significant at the

1% level. These results support Hypothesis 1.A. In addition, the significant coefficient of

Round in both models shows that the number of balls drawn decreases significantly over

time in the Baseline treatment, while the similarly sized coefficient with opposite sign

on the interaction Round×Rec indicates that there is no further increase in the share of

participants drawing at most six balls or a further decrease in balls drawn over time in

the recommendation treatment beyond the change in round 2.

Result 1.A. The introduction of the recommendation has a significantly positive effect

on the share of individuals drawing at most six balls and a significantly negative effect on

the difference between individual behavior and the socially optimal action.

Second, using observations from the Rec and Rec&Info treatments, the results in

columns 2 and 4 of Table 2 confirm the erosion of behavior in line with the recommendation

when individuals are informed about non-compliant behavior of others. While the average

ofMax6 increases by 56.4 percentage points between rounds 1 and 2 in theRec treatment,

the highly significant interaction term reveals that the increase is significantly smaller in

the Rec&Info treatment (column 2). While the joint effect of recommendation and

information remains highly significant,20 the increase in compliance is 10.2 percentage

points lower than the effect of the recommendation alone. The analogous result is obtained

when we look at the average number of balls drawn: the total effect of the recommendation

is reduced significantly from about nine balls to less than eight if participants receive

information on non-compliant others in addition to the recommendation, as indicated by

the significant coefficient on Rec&Info×Post.

Result 1.B. In the presence of the recommendation, information on the non-compliant

behavior of others significantly decreases the share of individuals drawing at most six

balls and significantly increases the difference between individual behavior and the socially

optimal action.

20A Wald test confirms that the sum of the coefficients of Post and Info×Post is significantly positive
(p < 0.0001) in column 2 and significantly negative (p < 0.0001) in column 4 of Table 2.
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Table 2: Diff-in-diff of Rec to Baseline and Rec&Info with Max6 and Distance6

(1) (2) (3) (4)
Max6 Max6 Distance6 Distance6

Post 0.0664∗∗∗ 0.5644∗∗∗ -1.9392∗∗∗ -10.9101∗∗∗

(0.0173) (0.0176) (0.2799) (0.2458)

Recommendation 0.0131 -0.1427
(0.0277) (0.5099)

Rec×Post 0.4980∗∗∗ -8.9709∗∗∗

(0.0237) (0.3831)

Rec&Info -0.0029 0.5006
(0.0307) (0.4670)

Info×Post -0.1018∗∗∗ 1.1262∗∗

(0.0260) (0.3631)

Round 0.0117∗∗∗ -0.0011 -0.3534∗∗∗ -0.0145
(0.0018) (0.0018) (0.0292) (0.0257)

Round×Rec -0.0128∗∗∗ 0.3389∗∗∗

(0.0025) (0.0400)

Round×Rec&Info -0.0067∗ -0.0020
(0.0027) (0.0379)

Constant 0.3351∗∗ 0.0403 7.7438∗∗∗ 13.7860∗∗∗

(0.1077) (0.1144) (2.1048) (1.8335)

Observations 10470 10320 10470 10320
R2 0.2332 0.1239 0.2340 0.1957

Notes: GLS random effects model with robust standard errors. Max6 is an indicator for drawing
no more than six balls in a given round. Distance6 is the absolute number of balls drawn minus six
(=Draws−6). Post is an indicator for rounds 2 to 10. Columns 1 and 3 use observations from the
Baseline and Rec treatment. Columns 2 and 4 use observations from the Rec and Rec&Info

treatment. All estimations include as controls: female; age; education levels; log income; indicators
for being a parent, being single, being working; political affiliation, and Bundesland (state). Standard
errors in parentheses. ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
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Figure 2: Number of draws in the different treatments, by round and gender.

Notes: total sample = 1600 individuals (Baseline = 514, Rec = 586, Rec&Info = 500) with 10
observations per individual.

Next, we turn to Hypotheses 2.A and 2.B concerning gender differences in the observed

treatment effects. Recall that we expected women to react more strongly both to the

recommendation and to the negative peer information. Figure 2 plots the average number

of balls drawn over time separately for male and female participants in each of the three

treatments. While we observe a gender difference in the number of balls drawn in the

absence of a recommendation, we do not find a significant gender difference in the share

of individuals drawing no more than six balls in round 1 in any of the three treatments.21

To investigate potential gender differences in response to our two treatments and

address our second set of hypotheses, we use a triple differences (TD) approach (Gruber,

1994). TD is an important tool for providing causal evidence without the need to prove

the parallel trends assumption required by the regular difference-in-differences approach

(Olden and Møen, 2022). As the TD approach takes the difference between difference-in-

differences, it is also called difference-in-difference-in-differences (DDD). In addition to

the simple difference-in-differences model above, we now include a dummy Female, which

takes the value 1 if a participant is female, and the corresponding interaction terms. As in

our previous analysis, we also include a linear time trend Round and its interaction with

Rec to allow the time trend to be different in the Rec treatment than in the Baseline.

21In round 1, the shares of individuals with Draws≤ 6 is 16.36% (male) and 15.51% (female) in
Baseline (p = 0.7937), 17.91% (male) and 14.83% (female) in Rec (p = 0.3146), and 14.68% (male)
and 17.74% (female) in Rec&Info (p = 0.3537), where the p-values are from Wilcoxon rank sum tests.
The values are virtually identical in two-sample tests of equal proportions.
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Again, we use data from Baseline and Rec to investigate potential gender differences

in the reaction to the recommendation. We estimate the following equation,

Max6ict = β0 + β1Female + β2Post + β3Post×Female + β4Rec(4)

+ β5Rec×Post + β6Rec×Female

+ β7Rec×Female×Post

+ β8Round + β9Round×Rec + εict,

where we are mainly interested in the coefficient β7 on the triple interaction variable

Rec×Female×Post. If β7 is positive and significant, this indicates that the recommenda-

tion is significantly more effective for women than for men in that it moves more female

than male actions from above to weakly below the recommended action, which would

be in line with Hypothesis 2.A. In a second step, we use data only from the Rec and

Rec&Info treatments to speak to the potentially gendered effect of information from

Hypothesis 2.B using an appropriately adjusted equation, where Rec is substituted for

with Rec&Info and only observations from Rec and Rec&Info are included. We con-

duct analogous estimations with the difference between individual draws and the socially

optimal action. The estimation results are collected in Table 3.

In line with the previous difference-in-difference estimations, we see in column 1 of

Table 3 that the share of individuals who draw at most six balls increases over time but

much more so if the recommendation is introduced in round 2. The coefficients of the

interactions Post×Female and Rec×Female show that women are more likely than men

to continue drawing more than six balls in rounds 2 to 10 in the Baseline treatment,

i.e. in the absence of a recommendation. But women react more strongly than men

to the introduction of the recommendation as indicated by the significant coefficient of

the triple interaction term Rec×Post×Female: in reaction to the recommendation, the

share of females drawing no more than six balls increases by another 11.5 percentage

points beyond the increase of 44.3 percentage points observed for male participants. This

additional increase in female behavior following the recommendation is partly but not

only due to the observed gender differences in the baseline treatment. Women reduced

the number of balls they drew after round 1 less than men in Baseline so that there

is more scope for the recommendation to affect behavior. But the sum of coefficients on

Post×Female and the triple interaction term leaves a significantly positive effect of about

6 percentage points indicating that the recommendation was more effective for women

than men even if we correct for the difference in potential effectiveness.

When looking at the difference between absolute draws and the socially optimal action

as the dependent variable, we do not find a significant gender difference in the treatment

effect of the recommendation. This may relate to the fact that female participants in
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Table 3: Triple-diff of Rec to Baseline and Rec&Info with Max6 and Distance6

(1) (2) (3) (4) (5) (6)
Max6 Max6 Max6 Distance6 Distance6 Distance6

Female -0.0242 -0.0213 -0.0204 2.4105∗∗ -0.3365 2.4053∗∗

(0.0406) (0.0396) (0.0426) (0.7481) (0.5999) (0.7947)

Post 0.0916∗∗∗ 0.5347∗∗∗ 0.0916∗∗∗ -1.7232∗∗∗ -10.9615∗∗∗ -1.7232∗∗∗

(0.0221) (0.0229) (0.0233) (0.3566) (0.3202) (0.3734)

Post×Female -0.0547◦ 0.0606∗ -0.0547◦ -0.4684 0.1049 -0.4684
(0.0296) (0.0300) (0.0313) (0.4789) (0.4191) (0.5016)

Rec 0.0199 0.9317
(0.0380) (0.7002)

Rec×Post 0.4431∗∗∗ -9.2383∗∗∗

(0.0305) (0.4933)

Rec×Female -0.0134 -2.3460∗

(0.0552) (1.0173)

Rec×Post×Female 0.1152∗∗ 0.5733
(0.0405) (0.6546)

Rec&Info -0.0266 0.0099 -0.2617 0.4729
(0.0418) (0.0428) (0.6338) (0.8020)

Rec&Info×post -0.0671∗ 0.3760∗∗∗ 2.0210∗∗∗ -7.2173∗∗∗

(0.0337) (0.0335) (0.4717) (0.5373)

Info.*female 0.0484 0.0402 1.5735◦ -0.7990
(0.0583) (0.0603) (0.8823) (1.1241)

Rec&Info×Post×Female -0.0708 0.0444 -1.8468∗∗ -1.2735◦

(0.0443) (0.0446) (0.6191) (0.7141)

Round 0.0117∗∗∗ -0.0011 0.0117∗∗∗ -0.3534∗∗∗ -0.0145 -0.3534∗∗∗

(0.0018) (0.0018) (0.0019) (0.0292) (0.0257) (0.0306)

Round×Rec -0.0128∗∗∗ 0.3389∗∗∗

(0.0025) (0.0400)

Round×Rec&Info -0.0067∗ -0.0195∗∗∗ -0.0020 0.3369∗∗∗

(0.0027) (0.0027) (0.0379) (0.0437)

Constant 0.3329∗∗ 0.0638 0.0144 6.0671∗∗ 13.8136∗∗∗ 10.7764∗∗∗

(0.1086) (0.1155) (0.1171) (2.1601) (1.8493) (2.3844)

Observations 10470 10320 9610 10470 10320 9610
R2 0.2354 0.1241 0.1255 0.2392 0.1962 0.1769

Notes: GLS random effects model with robust standard errors. Max6 is an indicator for drawing
no more than six balls in a given round. Distance6 is the absolute number of balls drawn minus six
(=Draws−6). Post is an indicator for rounds 2 to 10. Columns 1 and 4 use observations from the
Baseline and Rec treatment. Columns 2 and 5 use observations from the Rec and Rec&Info

treatment. Columns 3 and 6 use observations from the Baseline and Rec&Info treatment. All
estimations include as controls: age; education levels; log income; indicators for being a parent, being
single, being working; political affiliation, and Bundesland (state). Standard errors in parentheses. ◦

p < 0.10 ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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the Rec treatment in round 1 drew significantly fewer balls than female participants in

round 1 of the baseline treatment and are therefore already closer to the social optimum

even though there is no significant gender difference in the indicator Max6 in round 1.

These gender differences originate in a range of ball draws far above six and likely reflect

differences in preferences that correlate with gender instead of attitudes toward compliance

(see column 4 in Table 3 and Figure 2 for details and the results on preferences and beliefs

below).

Result 2.A. The effect of the recommendation is larger for women than for men.

Comparing behavior in Rec&Info and Rec, we find that the effect of observing non-

compliant behavior in others is negative but male and female participants react similarly

to observing non-compliant behavior in others (see column 2 of Table 3). In Figure

2, middle and the right panel, we see that the number of balls drawn is higher when

information on non-compliant behavior is given (Rec&Info) than when it is not (Rec)

for both male and female participants. This observation remains true when we look at

the extent to which behavior follows the recommendation as shown in column 2 of Table

3. The share of decisions to draw at most six balls decreases by about 7 percentage points

once information on deviant others is shown to participants and the triple interaction with

gender does not gain statistical significance at conventional levels (column 2, p = 0.110).

Since this result was unexpected (cf. Hypothesis 2.B), we investigate it in more detail.

Indeed, when we estimate a simple difference-in-differences model separately for men and

women, the coefficient on Rec&Info×Post is about −0.1 in the male and −0.17 in the

female subsample, suggesting that women tend to react more strongly to observing non-

compliant behavior. However, the effect size seems to be too small for our study to pick

it up even though the absolute difference appears large (see Table 7 in Appendix C for

details). When it comes to the difference between the number of draws per round and the

social optimum, the triple interaction term is significantly negative. In combination with

the previous result, this indicates that women’s behavior reacts differently to observing

non-compliant behavior but these differential changes are inframarginal and affect the

number of balls drawn without shifting behavior below the recommended threshold level

of draws (see column 5 in Table 3 and for results separated by gender Table 8 in Appendix

C).

Result 2.B. The effect of observing non-compliant behavior of others in the presence of

the recommendation does not differ significantly between women and men.

Despite this negative result, we have one additional piece of evidence suggesting that

female behavior might still be more malleable than that of men’s when exposed to observ-

ing non-compliant behavior in others: We estimate the joint effect of the recommendation
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(where women react more strongly) and negative peer information by comparing behav-

ior only in the Rec&Info and Baseline treatments. In these estimations, shown in

columns 3 (for Max6 ) and 6 (for Distance6 ) of Table 3, when compared to columns 1

and 4, we find no significant gender difference in the treatment effect for Max6 anymore

and a negative treatment effect for the difference between draws and the social optimum,

significant at 10% level. This result is consistent with women generally following the

recommendation more often than men but also slacking off more often when observing

that others do not follow it. In consequence, the joint effect of the two, i.e. the difference

between Rec&Info and Baseline is similar for both genders. Note that this result also

contradicts the specific part of our hypothesis stating that men do not react to observing

empirical information.

Next, we are interested in better understanding how the perceived riskiness of the

decision situation affects behavior as specified in Hypothesis 3. To analyze the relation-

ship, we generate two variables from the subjective assessments that participants answer

after each decision round that shed light on the subjective risk assessment. The indicator

Optimistic takes a value of one if an individual expects not to have drawn any black ball

in the given round even though the actual expected value of black balls for their number

of draws is one or larger.22 The variable Risk Perception elicits a subject’s perceived

risk from drawing another ball, conditional on their draws in that round.23 To mitigate

concerns of endogeneity, we employ a panel regression to study the relationship between

optimism and perceived risk on next round decisions, controlling for current decisions.

The regressions partially confirm our hypotheses. Individuals who are optimistic are less

likely to draw no more than six balls but optimism does not correlate significantly with

the number of balls drawn. Further, individuals who assess their number of draws as more

risky are more likely to draw at most six balls and they generally draw fewer balls per

round on average. The results are collected in Table 4 and summarized below.

Result 3. Individuals who perceive the situation as less risky, measured as less optimistic

or by their direct statement, are more likely to draw no more than six balls. The correlation

with the absolute number of draws is only significantly negative for stated riskiness.

While the set of hypotheses 4.A, 4.B, and 4.C cannot be investigated using exogenous

variation and were not preregistered, we still find it instructive to analyze the correlation

of the specified individual characteristics and beliefs with individual behavior in the exper-

iment as hypothesized above. To do so, we use data only from the Baseline treatment.

22After every decision round, participants were reminded how many balls they had drawn and then
had to answer the incentivized question: “How many of the [number of draws] balls you have drawn you
think were black?” This is compared with the expected value of black balls conditional on the individuals
Draws in that round.

23The question used for this variable is “Recall how many balls you have just drawn. How risky do
you feel it would have been to draw another ball?” and was also asked after every round.
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Table 4: Relationship of optimism and perceived risk with Max6 and Draws

(1) (2) (3) (4)
Max6 Max6 Draws Draws

L.Optimistic -0.0577∗∗∗ -0.0853
(0.0131) (0.2162)

L.Risk Perception 0.0193∗∗∗ -0.4035∗∗∗

(0.0029) (0.0507)

Take risk -0.0065∗∗ -0.0081∗∗∗ 0.1122∗∗ 0.1542∗∗∗

(0.0022) (0.0022) (0.0380) (0.0381)

L.Max6 0.6169∗∗∗ 0.6274∗∗∗

(0.0128) (0.0121)

L.Draws 0.7596∗∗∗ 0.7483∗∗∗

(0.0097) (0.0097)
Observations 4392 4392 4392 4392
R2 0.4184 0.4216 0.6321 0.6373

Notes: GLS random effects model with robust standard errors using observations only from Base-

line. Max6 is an indicator for drawing no more than six balls in a given round. Draws is the number
of balls drawn in a given round. Optimistic takes a value of one if an individual expects not to have
drawn any black ball in the given round even though the actual expected value of black balls for
their number of draws is one or larger. Risk Perception is subjective perceived risk from drawing
another ball, conditional on their draws in that round. Take risk contains answers to the question
about general willingness to take risks used in SOEP and other surveys. L. indicates lagged values.
All regressions control for gender as well as age; education levels; log income; indicators for being a
parent, being single, being working; political affiliation, and Bundesland (state). Standard errors in
parentheses. ◦ p < 0.10 ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.

As the dependent variable, we use an individual’s average behavior over rounds 1 to 10

in the PDG. We start by analyzing the correlation between the participant’s willingness

to take risks and their decisions in the PDG. The willingness to take risk was elicited in a

post-experimental questionnaire using an established survey question. It is coded in Take

risk where higher values indicate a larger willingness to take risks.24 As this variable is

constant at the individual level over time, we use it in a regression with the individual’s

average behavior over rounds 2 to 10 as the dependent variable. In line with hypothesis

4.A, we find a significantly negative correlation with the share of rounds in which the

individual drew at most six balls in Baseline and a significantly positive one with the

average number of draws per round and a (column 1 and 4, Table 5).

Next, we turn to the question of how social preferences relate to observed behavior

using both a participants’ tendency to put group welfare ahead of their individual payoff

(Pro-social) and their expectation of the extent to which others do so (Others pro-social)

according to their self reports and expectations about other participants.25 In line with

24The question we used is taken from the individual questionnaire used in the German Socioeconomic
Panel (SOEP) and reads as “Are you generally willing to take risks or do you try to avoid risks?” where
answer options ranged from 0 (not at all willing to take risk) to 10 (very much willing to take risks).

25In the questionnaire, we asked how important on a scale from 0 (not at all important) to 10 (very
important) it was for the respondent to a) maximize their individual bonus and b) not reduce the group

26



Hypothesis 4.B, we find a weakly significant negative correlation between a subject’s pro-

group orientation and their average number of draws per round (column 5, Table 5) but

the hypothesized positive correlation with an individual’s propensity to draw no more than

six balls is not significant at conventional levels (column 2). With respect to Hypothesis

4.C, we find no significant correlation between expectations of others’ pro-sociality and

average behavior (columns 3 and 6, Table 5).

Table 5: Relationship of willingness to take risk, own and other social preferences with
Max6 and Draws

(1) (2) (3) (4) (5) (6)
Avg.Max6 Avg.Max6 Avg.Max6 Avg.Draws Avg.Draws Avg.Draws

Take risk -0.0159∗ 0.4296∗∗

(0.0064) (0.1492)

Pro-social 0.0213 -0.7008◦

(0.0168) (0.3937)

Others pro-social -0.0053 -0.2786
(0.0164) (0.3847)

Observations 488 488 488 488 488 488
R2 0.0732 0.0638 0.0607 0.1535 0.1440 0.1391

Notes: OLS model with robust standard errors using observations only from Baseline. Avg.Max6

(Avg.Draws) is the individual-level average over rounds 1 to 10 for Max6 (Draws) and Max6 is an
indicator for drawing no more than six balls in a given round. Take risk contains answers to the
question about the general willingness to take risks used in SOEP and other surveys. Pro-social

is constructed as the reported importance of the group bonus minus the reported importance of
own bonus and standardized to have mean zero and standard deviation of one. Others pro-social is
constructed as the expected importance of the group bonus for others minus the expected importance
of the own bonus for others and standardized to have mean zero and standard deviation of one. All
regressions control for gender as well as age; education levels; log income; indicators for being a
parent, being single, being working; political affiliation, and Bundesland (state). Standard errors in
parentheses. ◦ p < 0.10 ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

4.2 Experiment 2: Norm elicitation

In Personal Beliefs, we asked participants to report their beliefs regarding the num-

ber of balls one should draw in the Rec treatment of Experiment 1. Male and female

participants expressed similar personal beliefs regarding the number of draws (mean of

draws being 5.79 (SD=3.62) for men and 5.16 (SD=1.90) for women, Wilcoxon rank sum

test, z = 0.731, p = 0.4650). That is, the two genders have the same personal beliefs

bonus. From this, we construct the variable Pro-social as the reported importance of the group bonus
(as a proxy for group orientation) minus the reported importance of the own bonus (as a proxy for selfish
behavior). Respondents further stated how important on a scale from 0 (not at all important) to 10 (very
important) they thought it was for other group members to a) maximize their own bonuses and b) not
reduce the group bonus. We use these to construct Others pro-social as the expected importance of the
group bonus for others (as a proxy for others’ group orientation) minus the expected importance of the
own bonus for others (as a proxy for others’ selfish behavior). Both variables are standardized to have a
mean of zero and a standard deviation of one.
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about how many balls one should draw in the presence of a recommendation. The results

from the KW Method, following Krupka and Weber (2013) in analyzing social norms,

are fully in line with these results. When asked to grade the appropriateness of each

number of draws in the Rec treatment on a Likert scale ranging from 1 (very inappro-

priate) to 4 (very appropriate), we did not find any significant gender difference in this

treatment. All the p-values and z-scores from the Wilcoxon rank-sum (Mann-Whitney)

tests are reported in Appendix E.1.

In the Normative Expectations treatment, participants received two incentivized

questions aimed at measuring general and gendered normative expectations. The first

one asked participants to guess which answer was given by the majority of participants

in the Personal Beliefs treatment.26 Based on the original answers, which related to

the number of balls to be drawn, we code an indicator analogous to the variable Max6 in

Experiment 1. We find that 82.5% of the participants in Normative Expectations ex-

pect the majority of the participants in the Personal Beliefs treatment to report that

one should draw a number of balls smaller than or equal to six when it is recommended

to do so. In other words, a large majority believe that others consider it the right thing

to do to follow the recommendation. This result is the first proof that complying with

the recommendation in Experiment 1 is an injunctive norm. The next question elicited

normative expectations with respect to the female participants in Personal Beliefs.

Using the same recoding as before, we find that 81% of the participants in Normative

Expectations expect that the majority of the female participants in Personal Be-

liefs stated that one should draw at most six balls. Thus, we have two measures of

normative expectations, one for the mixed-gender sample and a separate one only for

women. The McNemar’s chi-square test revealed no significant difference between the

participants’ expectations in the Normative Expectations treatment about women’s

personal beliefs and the personal beliefs of a mixed-gender sample (McNemar’s chi-square

test, McNemar’s χ2 = 0.25, p = 0.6171).

In the third treatment, we elicited participants’ empirical expectations about behavior

in Experiment 1. We asked them to separately report how many balls they expected the

majority of all participants and the majority of all female participants in Rec, respec-

tively, to have drawn. The answers to these two questions were incentivized using the

actual results of the treatment Rec. We recode the answers again into an indicator that

takes a value of one for answers of at most six balls. We find that the empirical expec-

tations about female behavior differ from those about the behavior of the mixed-gender

participants in Rec (McNemar’s chi-square test, McNemar’s χ2 = 10.71, p = 0.0011).

Specifically, 83.8% (SD=0.03) of the participants expected women to follow the recom-

mendation and draw at most six balls, whereas this share is only 72.8% (SD=0.04) when

26The actual results of Personal Beliefs were used to incentivize these guesses.
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asked about the mixed-gender sample (see Appendix E.2 for the distributions of expected

draws by gender for relevant treatments).
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Figure 3: Social norm elicitation.

Notes: The figure illustrates the expectations of all participants regarding the share of Max6. The
left panel represents expectations for a mixed-gender group, while the right panel focuses on expec-
tations for a female group. Bars represent means, and error bars represent 95% confidence intervals.
Proportions were compared across treatments using Pearson’s and McNeamer’s chi-squared tests,
with p-values reported where appropriate.

In the next step, we check whether the normative expectation with respect to behavior

in the presence of the recommendation differs from the empirical expectation about a)

female and b) mixed-gender participants. We find no significant difference in these two

types of expectations when they are elicited about females (Pearson’s chi-squared test,

Pearson’s χ2 = 0.3725, p = 0.542). We conclude that the Normative Expectations

and the Empirical Expectations concerning women coincide in our study. However,

the difference in expectations referring to all participants, i.e. a mixed-gender sample, is

significant at 10%-level (Pearson’s chi-squared test, Pearson’s χ2 = 3.5602, p = 0.059).

As stated above, 72.8% of respondents expect the majority of the mixed-gender sample to

comply with the recommendation and draw at most 6 balls, whereas 82.5% of respondents

expect the majority of participants to believe that one should not draw more than six

balls. Thus, the expectation of actual compliance falls short of the expectation of personal

beliefs. When we impute the expectations about male behavior from those concerning the

mixed-gender and female samples, the result becomes even clearer: men are significantly

less often expected to actually follow the recommendation (59.6%) than they are expected
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to believe one should do so (72.2%) (Pearson’s chi-squared test, Pearson’s χ2 = 4.6509,

p = 0.031).

When we look at the results from our Normative Expectations and Empirical

Expectations treatments in light of the social norm definition by Bicchieri (2016),

we conclude that there exists a social norm for women to follow the recommendation

and choose a number of balls consistent with it because the normative and empirical

expectations about women coincide. The presence of such a social norm can be expected

to increase the extent to which women actually follow the recommendation. In contrast,

the same analysis for the mixed-gender sample shows that men are expected to follow the

recommendation significantly less often than women and to also follow it significantly less

often than personal beliefs would suggest. This result suggests that there is not a clear

social norm for men to follow the recommendation. Hence, our results support Hypothesis

5 that a social norm to follow the recommended action applies to women but rather not

to men (see Figure 3).

Result 4. Following the recommendation is a social norm for women, but not clearly so

for men.

In light of the results from the four norm-related treatments, we conclude that there

exists a female social norm that prescribes following the recommendation and drawing no

more than six balls, whereas men are expected to deviate from it more often. Empirical

expectations fit the observed behavior, as men were less likely to follow the recommenda-

tion than women in Experiment 1.

5 Discussion of welfare implications

Our results on the main effect of the recommendation and its interaction with observing

non-compliant behavior in others suggest that the recommendation is an effective tool

to improve social welfare even when some deviant behavior is observed. The estimated

main effects translate into drastic changes in the total harm incurred at the group level

as any reduction in the number of balls drawn per individual leads to a stark reduction

in the number of black balls drawn within each group. To illustrate the welfare impli-

cations, we use our experimental data to simulate behavior for 100,000 groups of 100

participants each.27 Figure 4, illustrating simulated harm in round 2, which is the first

round where treatment effects apply, shows that the recommendation in Rec affects men

27For each round and each condition, we randomly sample 100 participants and use their behavior to
compute the expected group harm. Considering that the total harm is in part stochastic (two individuals
could draw the same number of balls but extract a different number of black balls), we consider the
expected amount of harm to the public good given the balls drawn by the individual, independent of
the actual number of balls drawn in the experiment. This also allows us to verify the robustness of our
results independent of the specific group combinations.
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and women differently (Wilcoxon rank-sum test, z=2.439, p-value=0.015) with women

being responsible for significantly lower harm than men. On average, women are simu-

lated to draw 0.44 black balls and men 0.52. This difference is especially striking when

comparing it with the baseline treatment, where women inflict significantly more harm on

the public good than men in that, on average, women are simulated to draw 0.99 black

balls but men only 0.87 (Wilcoxon rank-sum test, z=-2.349, p-value=0.019). When the

recommendation and information about non-compliant behavior of others come together,

both genders harm the public good to a similar extent (Wilcoxon rank-sum test, z=0.433,

p-value=0.665). As is clearly visible from Figure 4, total harm will still be substantially

lower in Rec&Info than in Baseline, documenting the effectiveness of the recommen-

dation even it is known not to be followed by everyone. In the simulations, the average

number of black balls drawn in round 2 in the Baseline treatment is 92.64 (SD=5.49),

resulting in an average round payoff of €68.90 per group. In the Rec and Rec&Info

treatments, the average number of black balls drawn drops to 39.44 (SD=3.04) and 47.73

(SD=4.03), respectively, as individuals strongly adjust their behavior toward the social

optimum as is recommended to them. This aggregate behavior change leads to substantial

increases in average round 2 payoffs to €105.55 in Rec and €98.83 in Rec&Info per

group. Further figures, describing the social harm generated in all other rounds, can be

found in Appendix F.

(a) Female participants only (b) Male participants only

Figure 4: Simulation results for social harm by treatment and gender

Notes: The figure shows the simulated distribution of total black balls drawn in round 2 per group
of 100 participants, where each group consists of 100 randomly drawn female or male participants.
The simulation uses observed behavior in Experiment 1 from the randomly drawn participants to
calculate the expected number of black balls drawn per group. The figure illustrates the results for
100,000 simulations.

The substantial welfare gains highlight the effectiveness of simple normative interven-

tions in promoting socially beneficial behavior. They can be interpreted as the result of an

information nudge in the form of the recommendation that is designed to align individual

behavior with the social optimum. In this sense our findings relate to the theoretical anal-

ysis by Mariotti et al. (2023), who analyze how information nudges can help individuals

overcome self-control problems. In their model, individuals face immediate positive gains

31



versus a heterogeneous risk of incurring harm in the future. Their information nudges in-

form individuals, who initially know only the distribution of risks but not their individual

risk, whether their risk realization is above or below a threshold value. Even though not

binding, the provided information is shown to improve decision-making and thereby wel-

fare. In our experiment, the recommendation instead provides information about socially

optimal behavior in a complex dynamic setting, where immediate benefits are traded off

against uncertain future harm to the group.

While we see a clear positive effect on monetary payoffs, which is the best proxy for

individual welfare in our experiment, previous studies suggest that nudges or interventions

that push individuals to behave more prosocially through social pressure or reference to

norms may have non-monetary side effects (see e.g. DellaVigna et al., 2012, and Allcott

and Kessler, 2019). Such side effects may also occur in response to the recommendation

in our experiment because individuals cannot avoid the information we give them about

socially desirable behavior. Serra-Garcia and Szech (2022) find that individuals indeed

often prefer to remain ignorant about the moral implications of their actions to choose

more individually advantageous behavior that comes at a social cost. They cannot uphold

their ignorance in the presence of the recommendation in our experiment but may feel

they have to adjust their behavior in light of the new information. At the same time,

the recommendation and implies change in behavior may lead to negative feelings as in

the studies cited above. Finally, our results highlight the potential ambiguity of revealing

information about peer behavior on outcomes. While Ehrlich and Szech (2022) show that

informing individuals about a prosocial act of another one encourages the observing indi-

vidual to engage in that same act (downloading the Corona tracing app in that context),

i.e. observing socially desirable behavior reinforces the desirable behavior, our results

suggest that observing undesirable behavior likewise fosters the prevalence of undesir-

able behavior. Specifically, our evidence suggests that individuals who observe others to

deviate from a recommended action are more likely to deviate themselves.

6 Conclusion

Our study addresses a common but understudied claim: women are on average more

compliant with rules, norms, or recommendations than men and more generally more

susceptible to social cues, whether positive or negative. To test this assertion systemati-

cally, we implement a novel experimental design, the Probabilistic Dilemma Game (PDG),

where participants are matched in groups and individually decide how many balls to draw.

Each ball carries a private benefit alongside the risk of private and social harm. Using

two online experiments with representative samples of the German adult population, we

analyze how behavior in this game changes in response to two exogenous treatment ma-
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nipulations, how it relates to individual characteristics like perceived risk, optimism, or

pro-social attitudes, and how norms may help explain the observed behaviors.

In Experiment 1, the subjects directly play the PDG in groups of 100 in one of three

treatments. In addition to a baseline without any intervention, the treatment Rec in-

troduces a recommendation that suggests to participants that they should draw at most

six balls – the number of balls maximizing the expected group payoff. The treatment

Rec&Info introduces the same recommendation in combination with information about

the behavior of four past participants who did not adhere to this recommendation in most

rounds. We first establish the main effects: The recommendation is highly effective and

significantly increases the share of participants drawing at most six balls by 44.3 percent-

age points. The additional provision of information on non-compliant behavior in others

decreases the effect of the recommendation significantly by 10.2 percentage points but

the joint effect as compared to the baseline remains substantially positive and significant.

The subsequent analysis of gender differences in the treatment effects yields differentiated

results. First, we find that, as expected, women react more strongly to the recommen-

dation than men. Second, and somewhat surprisingly, we find no robust evidence that

women react more strongly than men to observing non-compliant behavior, even though

the point estimate of the information effect is larger for women. We further find that

individual preferences and beliefs correlate with baseline behavior in an intuitive way.

Stronger pro-social preferences tend to reduce the number of balls an individual draws

whereas a lower perceived risk and larger willingness to take risk increase the number of

balls drawn and reduce the likelihood that an individual’s behavior conforms to the social

optimum in the absence of the recommendation.

The contribution of Experiment 2 to understanding compliance and gender differences

therein is twofold. First, the results demonstrate that complying with the recommendation

is considered an injunctive norm in the studied sample. Second, the results provide

evidence that for women, compliance is considered not only an injunctive but also a

descriptive norm for women, making compliance a social norm for women. In contrast,

we do not find this match of empirical and normative expectations for men: while men are

expected to perceive the same injunctive norm as women, they are not believed to behave

accordingly, implying a differing descriptive norm of less compliance for men, which will

imply if anything a weaker social norm of compliance for men. This difference in the

social norm for men and women may rationalize the gender difference in compliance from

Experiment 1, where women comply with the recommendation significantly more often

than men.

From a policy perspective, our results and the discussion of the implied welfare effects

suggest that interventions providing clear normative guidance have the potential to sig-

nificantly enhance social welfare in settings characterized by probabilistic harm because
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individuals will follow it. Caution needs to be taken insofar as such interventions are

most effective if individuals only observe behavior that conforms with the recommenda-

tion. Any observed deviations may trigger an erosion of compliance as such observations

reduce the strength of the normative signal contained in the recommendation.

Our results thereby contribute to the literature on social norms and their role in

promoting desirable behavior. Previous research has shown that social norms are more

effective in influencing behavior if injunctive and descriptive norms align with each other.

In particular, an injunctive norm can become ineffective if observed behavior as a cue for

the descriptive norm is in conflict with it. We show that the recommendation establishes

an injunctive norm that affects behavior more strongly for women, for whom the perceived

descriptive norm aligns with the recommended behavior, whereas the effect is weaker for

male participants for whom injuntive and descriptive norm do not align. In this respect,

public policy plays a crucial role in reducing such normative conflict which will in turn

improve compliance with an existing injunctive norm and thereby improve social welfare.

For example, during Covid-19 pandemic, public health messages from authorities reached

the public in much of the world indeed before they learned about the behavior of others,

which allowed the public recommendations to shape both normative and empirical ex-

pectations and thereby maximize compliance in community settings. In this and similar

cases, it is plausible to conclude that injunctive norms can be shaped by policymakers and

supported by examples of norm-compliant behavior. Later, it will be complemented by

a descriptive norm that emanates from communities and the actually observed behavior.

From a policy point of view, it is important to focus on the development of this descriptive

norm because small deviations in behavior may trigger an erosion of norm-guided behav-

ior. Our experiment captures some basic features of this complex dynamics – injunctive

norms are strong but observing non-compliant peer behavior can drive the descriptive

norms down. We further document non-negligible gender differences in compliance with a

recommendation but not in reaction to non-compliant others. These results show on the

one hand that policies that aim at distributing the burden of compliance equally on men

and women need to take into account the stronger reaction of women to normative cues.

But one the other hand, the results suggest that gender differences in compliance with a

recommendation may diminish over time as participants necessarily learn about the be-

havior of others and female participants tend to exhibit stronger erosion when observing

non-compliant others. All of these findings would benefit from further research.

Our study further makes a methodological contribution by proposing a new online

implementable tool to examine behavior in probabilistic social dilemma settings, the PDG.

The PDG affords a lot of flexibility and could for instance be adjusted to different group

sizes, to be run with or without a shared identity, and to vary the levels of individual

or social harm over time or in relation to each other. While the PDG shares similarities

with the bomb risk elicitation task (BRET) by Crosetto and Filippin (2013), a method to
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measure risk preferences in a real-time box opening game, there are important differences.

In the BRET, participants decide about the number of boxes they want to open, knowing

that one contains a bomb which would make them lose their entire earnings. In the PDG,

in contrast, players participate in groups and the decision of how many balls to draw does

not only influence an individual’s expected payoff from a private account, which becomes

zero as soon as the individual draws a black ball, but it also affects the expected payoff

of all members of their group through its effect on a group account that is equally shared

within the group. This group account decreases with the sum of black balls drawn in the

group so that choices matter to the group even if the individual believes to have lost their

private earning already. The PDG relates to a small literature on social dilemmas with

probabilistic losses, where more selfish behavior of a group increases the probability that

the group experiences a loss. In contrast to Blanco et al. (2017), where the probability

of a group loss depends on the aggregate behavior of the group and is not tied to a

separate private loss, the PDG couples the two types of losses to each other and keeps the

probabilistic component at the individual: every ball drawn may be black with a certain

probability and if so triggers a sure loss for the individual and in addition for the group.
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APPENDIX

A Details on theoretical background

Optimum for a self-interested individual that anticipates effect through group

urn Consider a problem where drawing a black ball does not only have individual con-

sequences but, in addition, contributes to the collective harm the total number of balls

drawn K =
∑

i ki, and the corresponding expected social harm is (1− p)KθN . The deci-

sion problem of individual i who decides how many balls ki to draw and takes into account

the consequence of the social harm only on her own payoff then takes the following form:

Li(ki) =







γki −
1
N
(1− p)Kθ with probability pki

− θ
N
(1− p) with probability 1− pki

,(5)

where we omit the individual payoff of θ if the social harm is zero and focus on payoff

components that depend on actions. Note first that the non-cooperative solution to this

problem is the same as above as long as the individuals take the total number of balls K

as beyond their control, which will be a typical result if an individual’s share is sufficiently

small.

In the implementation of the online experiment, groups consist of 100 individuals,

which may be small enough for individuals to perceive their own influence on the group

outcome, which makes the decision situation strategic. To take the strategic interaction

within groups into account, we model K = ki + K−i, where K−i =
∑

j ̸=i kj is the sum

of balls drawn by all other group members but individual i and everyone simultaneously

decide about their number of balls in a non-cooperative game. Still, individuals are

unconcerned with their effect on the payoff of others but care only about their own

expected payoff, which implies that they only take into account 1
N

= 1% of the social

harm of a black ball drawn.

Li(ki, K−i) = γkip
ki + θ −

θ

N
(1− p)(ki +K−i).(6)

For the parameters of the experiment, this expression is maximized at 19.23. Thus,

respecting the integer constraint, a money-maximizing risk-neutral individual who takes

into account their personal consequences from social harm implied through their own

behavior but does not care about the externalities imposed on others, will still draw 19

balls, suggesting that N=100 is already a large group leading to almost complete neglect of

the social urn. Again, risk aversion will lead to a smaller number of balls to be individually

optimal. This leads us to our first hypothesis about behavior in the Baseline treatment.
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Optimum for socially minded individuals Let us now consider how the decision

of a socially concerned individual is affected by her potential contribution to the social

harm that they inflict not only on themselves but also on others. There are different ways

to conceptualize social concern. First, an individual with Kantian preferences will decide

that—if taken by everyone—will maximize the group’s welfare.28 Thus, it would decide

to draw 6 balls. Solving the problem correctly is complicated though and individuals

may also have doubts about the behavior of the other group members. Therefore, we

complement the Kantian perspective with a more behavioral approach that does not

require that individuals fully anticipate and internalize the expected utility consequences

of their and others’ actions on each other. Instead, we suppose that individuals experience

a cold shiver from any ball they draw as this might be a black ball that will not only hurt

themselves but also all others. This approach can be understood as the flip side of a

“warm glow”-model of impure altruism, where individuals have a positive marginal from

giving. We model the cold shiver as being related to the quantity of the harmful action

like a standard warm glow model would (Andreoni, 1990), whereas Bruvoll and Nyborg

(2004); Brekke et al. (2010) discuss cold shiver as something that affects duty-oriented

individuals when their behavior falls short of the perceived duty or norm.

We focus on the risk-neutral case as the qualitative effect of risk aversion will again

decrease the optimal number of balls and abstract from an individual’s anticipated effect

on their own payoff through the group urn as this is negligible above. Then, the expected

utility from ki balls is given by

(7) U(ki) = γkip
ki + θ −

θ

N
(1− p)(ki +K−i)− µki,

where the cold shiver is parameterized by µ > 0. Note that the cold shiver does not

depend on whether or not a ball turns out to be black. Instead, disutility arises from

doing something that may harm the group. We assume that γ ≥ µ, that is the private

utility from a white ball is higher than the disutility from the cold shiver when drawing

a ball.

The resulting optimal number of balls k∗ is identical to the self-interested solution for

µ = 0 but is decreasing in µ, so that socially minded individuals will draw fewer than

19 balls and their number of draws will be smaller the stronger the cold shiver that they

experience.29

28This follows from Kant’s imperative to “act only on the maxim that you would at the same time will
to be a universal law”. For an economic treatment of how such “Kantian optimization” will help resolve
social dilemma situations, see for instance Roemer (2015). Alger and Weibull (2013) model individuals
who follow Kant’s imperative as homo Kantiensis who directly attempts to maximize the outcome that
resulted if everyone did the same as herself.

29Using the first order condition for utility maximization, we obtain the solution k∗ =
1−ProductLog(eµ

γ
)

log(p) .

ProductLog is the Lambert W function and cannot be expressed in terms of elementary functions.
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B Peer information in the Rec&Info treatment

Table 6: Empirical information presented in theRec&Info treatment.

Subjects A B C D

Round 2 14 20 6 20
Round 3 8 6 6 18
Round 4 14 6 19 7
Round 5 10 10 15 14
Round 6 14 10 17 13
Round 7 9 10 15 8
Round 8 11 10 15 13
Round 9 18 10 19 13
Round 10 11 10 17 13
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C Additional results

C.1 The effect of information in only male, only female subsam-

ples

In separate analyses for men and women, we investigate the effect of negative peer infor-

mation on ball drawing behavior. At first sight, it seems to be the case that women react

more to the Rec&Info treatment: the coefficient on the interaction of Rec&Info and

Post is larger in absolute size than the corresponding coefficient for males. It must be

noted, however, that in the Rec treatment, which serves as the comparison group here,

female participants are more likely to draw at most six balls in rounds 2 to 10 than men.

This can be seen by comparing the coefficient on Post between men and women. The

supposedly stronger effect of negative information on female participants compensates

for their higher compliance in the Rec treatment. The triple difference estimation in

the main text (see Table 3) that takes into account both these differences simultaneously

shows that the differentially negative for women is not statistically different from zero.

Table 7: Difference-in-difference results for the effect of information on compliance esti-
mated separately for men and women.

(1) (2) (3) (4)
Max6 Max6 Max6 Max6

Male only Female only

Post 0.5285∗∗∗ 0.5290∗∗∗ 0.5847∗∗∗ 0.5896∗∗∗

(0.0205) (0.0211) (0.0208) (0.0213)

Rec&Info -0.0322 -0.0419 0.0291 0.0306
(0.0398) (0.0435) (0.0396) (0.0443)

Rec&Info×Post -0.0960∗∗ -0.1005∗∗ -0.1698∗∗∗ -0.1714∗∗∗

(0.0303) (0.0311) (0.0307) (0.0316)

Constant 0.1791∗∗∗ -0.0835 0.1483∗∗∗ 0.1607
(0.0270) (0.1687) (0.0269) (0.1594)

Controls no yes no yes

Observations 5480 5290 5380 5030
R2 (overall) 0.1034 0.1283 0.1165 0.1361

Notes: GLS random effects model with robust standard errors. The dependent variable Max6 is an
indicator for drawing no more than six balls in a given round. Columns 1 and 3 use observations from
the Baseline and Rec treatment. Columns 2 and 4 use observations from the Rec and Rec&Info

treatment. Standard errors in parentheses. ◦ p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 8: Difference-in-difference results for the effect of information on draws estimated
separately for men and women.

(1) (2) (3) (4)
Draws Draws Draws Draws

Male only Female only

Post -10.9944∗∗∗ -11.0339∗∗∗ -10.7667∗∗∗ -10.9290∗∗∗

(0.2993) (0.3048) (0.2793) (0.2864)

Rec&Info -0.3302 -0.3682 1.0916◦ 1.3612∗

(0.6218) (0.6799) (0.5806) (0.6519)

Rec&Info×Post 1.8555∗∗∗ 2.0111∗∗∗ 0.1726 0.1644
(0.4414) (0.4488) (0.4113) (0.4245)

Constant 18.3818∗∗∗ 22.5322∗∗∗ 17.7552∗∗∗ 17.0622∗∗∗

(0.4217) (2.7613) (0.3942) (2.4731)

Controls no yes no yes

Observations 5480 5290 5380 5030
R2 (overall) 0.1570 0.1857 0.1918 0.2353

Notes: GLS random effects model with robust standard errors. Draws is the number of balls in a
given round. Columns 1 and 3 use observations from the Baseline and Rec treatment. Columns 2
and 4 use observations from the Rec and Rec&Info treatment. Standard errors in parentheses. ◦

p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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D Representativeness

The descriptive details and representativeness comparison for Experiment 1 and 2 can be

found in Table 9 and 10.

Table 9: Representativeness check for Experiment 1.

Criteria Baseline Rec Rec&Info Germany

Sample Size 514 586 500

Male 52% 51% 50% 51%
Female 48% 49% 50% 49%

Lower 34% 34% 30% 29%
Middle 30% 32% 31% 34%
High Edu 37% 34% 39% 38%

18-29 19% 20% 20% 20%
30-39 20% 18% 19% 19%
40-49 18% 18% 18% 18%
50-59 25% 24% 24% 24%
60-69 17% 19% 18% 18%

Baden Württemberg 14% 13% 13% 13%
Bayern 16% 16% 15% 16%
Berlin 3% 4% 4% 4%
Brandenburg 4% 2% 3% 3%
Bremen 1% 1% 1% 1%
Hamburg 2% 2% 2% 2%
Hessen 7% 8% 7% 7%
Mecklenburg-Vorpommern 3% 2% 2% 2%
Niedersachsen 9% 11% 10% 10%
Nordrhein Westfalen 23% 20% 24% 22%
Rheinland-Pfalz 6% 5% 4% 5%
Saarland 1% 1% 1% 1%
Sachsen 4% 5% 5% 5%
Sachsen-Anhalt 2% 2% 3% 3%
Schleswig-Holstein 3% 4% 3% 3%
Thüringen 3% 3% 3% 3%
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Table 10: Representativeness check for Experiment 2.

Criteria PB NE EE KW Germany

Sample Size 133 126 136 127

Male 53% 48% 54% 50% 51%
Female 47% 52% 46% 50% 49%

Lower 29% 30% 27% 29% 29%
Middle 29% 31% 38% 32% 34%
High Edu 41% 39% 35% 39% 38%

18-29 24% 17% 20% 19% 20%
30-39 16% 17% 21% 15% 19%
40-49 15% 25% 15% 20% 18%
50-59 23% 24% 29% 22% 24%
60-69 23% 17% 16% 24% 18%

Baden Württemberg 10% 14% 11% 18% 13%
Bayern 23% 17% 9% 16% 16%
Berlin 5% 2% 5% 2% 4%
Brandenburg 4% 2% 6% 1% 3%
Bremen 0% 2% 1% 1% 1%
Hamburg 3% 1% 2% 2% 2%
Hessen 8% 6% 5% 9% 7%
Mecklenburg-Vorpommern 2% 3% 3% 0% 2%
Niedersachsen 7% 13% 13% 8% 10%
Nordrhein Westfalen 17% 25% 24% 24% 22%
Rheinland-Pfalz 7% 2% 6% 6% 5%
Saarland 1% 2% 0% 2% 1%
Sachsen 5% 6% 4% 5% 5%
Sachsen-Anhalt 3% 2% 3% 2% 3%
Schleswig-Holstein 4% 4% 3% 2% 3%
Thüringen 3% 0% 5% 5% 3%
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E Experiment 2

E.1 P-values of the KW Method treatment of Experiment 2 by

gender

Table 11: Two-sample Wilcoxon rank-sum (Mann-Whitney) test results.

Number of Draws p-value z-score

0 0.2953 1.047
1 0.8985 -0.128
2 0.8389 -0.203
3 0.8501 -0.189
4 0.9525 -0.060
5 0.4904 -0.690
6 0.4874 -0.694
7 0.7146 0.366
8 0.3946 0.851
9 0.2470 1.158
10 0.3422 0.950
11 0.2852 1.069
12 0.3277 0.979
13 0.3464 0.941
14 0.4231 0.801
15 0.7201 0.358
16-20 0.8417 0.200
21-25 0.6167 0.500
26-30 0.6037 0.519
31-more 0.4615 0.736

Notes: The table shows the p-values and z-scores of the Wilcoxon rank-sum test for each number of
draws by gender.
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E.2 Distribution of draws
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Figure 5: Personal beliefs by gender.

Notes: The figure illustrates the distribution of personal beliefs regarding the Draws.
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Figure 6: Expectations.

Notes: The figure illustrates the distribution of expectations regarding the Draws. The left panel
represents normative expectations while the right panel focuses on empirical expectations.
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F Welfare implications

(a) Female participants

(b) Male participants

(c) All participants

Figure 7: Simulation results for social harm (rounds 1-10).

Notes: The figure shows the simulated distribution of total black balls drawn in each round per group
of 100 participants. Panel (a) represents groups of 100 randomly drawn female participants, panel
(b) represents groups of 100 randomly drawn male participants, and panel (c) represents groups of
100 randomly drawn participants of both genders.
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G Screen shots of main decision screens in Experi-

ment 1 and full instructions

Figure 8: Experiment 1: Decision screens in Round 1 (all treatments) and Round 2 to 10
in Baseline.

(a) Information shown only in treatment Rec.

(b) Information shown only in treatment Rec&Info.

Figure 9: Experiment 1: Information shown before Round 2 in (a) Rec and (b)
Rec&Info.
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(a) Decision screens in Round 2 to 10 in treatment Rec.

(b) Decision screens in Round 2 to 10 in treatment Rec&Info.

Figure 10: Experiment 1: Decision screens in Round 2 to 10 in (a) Rec and (b)
Rec&Info.
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Figure 11: Experiment 1: Elicitation of risk perceptions after each round in all treatments

54



Instructions

This document is an machine-generated translation of the original German instructions.

Experiment 1 - Baseline, Rec, and Rec&Info

Welcome!

This study aims to help understand how people make decisions. It is funded by various research
institutions.

The entire study will take approximately 20 minutes. Please ensure you have this time available.

You must be at least 18 years old to participate in this study.

Your responses will be treated anonymously and conődentially.

In addition to your regular payment through [provider], you may earn a bonus amount, which
depends on your decisions in the study. An explanation of how to earn bonuses will follow in
the study.

Your participation in the study is voluntary, and you can withdraw at any time. Please note
that in such cases, no compensation will be provided.

For any issues or feedback, contact [email of provider]. (For content-related questions: [email of
research team].)

I have read the above information. By clicking the red button, I agree to the terms of partici-
pation in this study.

We are glad that you would like to participate in this study.
This is an experiment on decision-making. The bonus payment you receive depends on the
decisions made by you and other participants.

The rules of the experiment will be explained in detail on the following pages. Afterward, you
can try navigating a test screen before the actual experiment begins. Please read the rules
carefully.

Please click continue to proceed.

This experiment consists of 10 independent decision rounds. Each round lasts 40 seconds.

In each round, you have three ways to generate bonus payments: an individual bonus, a group
bonus, and a bonus from two estimation questions. At the end of the experiment, one of the 10
rounds will be randomly selected. Your őnal bonus payment will result from the sum of your
bonuses in the selected round.

Your personal bonus and the bonus for estimation questions are based on your individual deci-
sions.

Your group bonus is calculated based on your decisions and those of 99 randomly selected
participants at the end of the experiment.

At the end of each round, you will only be informed about your personal bonus for that speciőc
round.
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Please click continue to proceed.

Experiment Procedure and Bonus Payments: Please Read Carefully!

In each round, you will see an urn on the screen. This urn contains always 100 balls. In each
round, you have 40 seconds to draw balls from the urn. You decide how many you want to
draw. Of the 100 balls, 95 are white and 5 are black. Each ball you draw from the urn
is immediately replaced with a ball of the same color. At the end of each round, you will be
informed about the number of white and black balls you have drawn.

Personal Bonus: For each white ball, you receive €0.10 if you draw only white balls.
Your personal bonus is then the number of white balls multiplied by €0.10. However, if you
draw at least one black ball, you lose all your white balls. Your personal round bonus is then
€0.

Group Bonus: In each round, you also have the chance to receive a group bonus. The total
group bonus for each round is €100. This amount is shared with 99 other participants;
this corresponds to €1 per participant. If a group member draws 1 black ball from their
individual urn, the group bonus decreases by €1. For example, if the group members
draw a total of only 5 black balls in the round, each group member receives €0.95. If a total of
100 black balls are drawn in a round, the group bonus is €0.

Click the red button to familiarize yourself with the process in a test round.

Test Round

Time remaining:
Draws (Number of Balls):

[see screenshots for a visual impression of the screen]

Please Remember: In each of the 10 rounds, the following applies:

• The urn contains always 100 balls, of which 95 are white and 5 are black.

• You can receive €0.10 per draw as a personal bonus if you draw a white ball.

• Your personal bonus is €0 if you draw a black ball.

• The group bonus decreases by €1 for each black ball drawn.

At the end of the study, one round will be randomly selected, and your őnal bonus payment will
be calculated.

Please click the red button to start the őrst round.

Round 1

Time remaining:
Draws (Number of Balls):

[see screenshots for a visual impression of the decision screens]

In this round, you have drawn a total of balls.

Please now answer the following questions:

For the following question, you will receive an additional €0.10 if your answer is correct:

How many of your drawn balls do you think were black?
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For the following question, you will receive an additional €0.10 if your answer deviates by no
more than 5 percentage points from the actual percentage:

Please estimate what percentage of the 100 participants in your group drew more balls than
you.

[Slider running from 0 to 100]

Think about how many balls you just drew.

How risky would you have considered it to draw another ball?

[Answer options on 7-point Likert scale: Not risky at all 1 ś Very risky 7]

Round 1 Summary [identical apart from round number for rounds 2 to 9]

Number of white balls this round:
Number of black balls this round:

[if participant had drawn any black ball] Since you did not draw any black balls, your personal
bonus is Euros.

Your draw had no impact on the group bonus.

[alternative text if participant had drawn at least one black ball] For your white balls,
you would receive Euros. Since you drew at least one black ball, your personal bonus
for this round is €0. You are responsible for reducing the group bonus by Euros.

Please click the red button to proceed to the next round. You will have 40 seconds again.

[additional screen between Round 1 and Round 2 for Rec]

Please Note:

To maximize the bonus for all participants, we recommend drawing no more than 6 balls.

[additional screen between Round 1 and Round 2 for Rec&Info]

Please Note:

To maximize the bonus for all participants, we recommend drawing no more than 6 balls.

In the following rounds, you will also see the total number of balls drawn by 4 participants
(players A, B, C, and D) from the same round. These values are based on a previous, identical
experiment.

Round 2 [identical apart from round number for rounds 3 to 10] [see screenshots for a
visual impression of the decision screens]

[only in Rec]

Recommended: no more than 6 balls

[only in Rec&Info]

Recommended: no more than 6 balls
Number of balls drawn by player A: ; B: ; C: ; D:

[for all]

Time remaining:
Draws (Number of Balls):

In this round, you have drawn a total of balls.

Please now answer the following questions:
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For the following question, you will receive an additional €0.10 if your answer is correct:

How many of your drawn balls do you think were black?

For the following question, you will receive an additional €0.10 if your answer deviates by no
more than 5 percentage points from the actual percentage:

Please estimate what percentage of the 100 participants in your group drew more balls than
you.

[Slider running from 0 to 100]

Think about how many balls you just drew.

How risky would you have considered it to draw another ball?

[Answer options on 7-point Likert scale: Not risky at all 1 ś Very risky 7]

[Attention Check included after Round 5]

What do you draw from the urn?

o Balls

o Bananas

Round 10 Summary

Number of white balls this round:
Number of black balls this round:

[if participant had drawn any black ball] Since you did not draw any black balls, your personal
bonus is Euros.

Your draw had no impact on the group bonus.

[alternative text if participant had drawn at least one black ball] For your white balls,
you would receive Euros. Since you drew at least one black ball, your personal bonus
for this round is €0. You are responsible for reducing the group bonus by Euros.

Please click the red button to proceed to the őnal questions.

Winnings

The round randomly selected for payment is round . You receive a personal bonus of
Euros from this round. Your bonus for correctly answered estimation questions as well

as the group bonus from the same round will be calculated after the study is completed. All
amounts will be paid out along with your personal bonus.

Please click the red button to proceed to the questionnaire portion of this study. Note that you
can only receive payment if you also complete the questionnaire portion.

Please answer the following questions as accurately as possible. Your answers are of great value
to this scientiőc study. Of course, your responses will remain anonymous and be treated with
absolute conődentiality. We thank you in advance for your cooperation.

Are you generally a risk-tolerant person, or do you try to avoid risks?

Please check a box on the scale, where 0 means "Not at all risk-tolerant" and 10 means "Very
risk-tolerant." With the values inbetween you you can grade your assessment.

[Radio buttons with 11-point Likert scale]
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Please indicate your agreement with the following statements:

[for these statements, answers were given through radio buttons with 11-point Likert scale,
ranging from Strongly disagree to Strongly agree]

Generally, people can be trusted.

Nowadays, you cannot rely on anyone anymore.

When dealing with strangers, it is better to be cautious before trusting them.

You can trust the government in this country.

You can trust scientiőc institutions.

How often did you in the last week:

[for these statements, answers were given through radio buttons with 11-point Likert scale,
ranging from Never to Always]

Wash your hands with soap for at least 20 seconds?

Wear a face mask indoors when recommended?

Wear a face mask outdoors when recommended?

Maintain a distance of at least 150 cm from people not in your household?

Have you been vaccinated against COVID-19? [one of the following had to be ticked]

o Yes, I have already received at least one dose.

o No, but I already have an appointment.

o No, but I plan to schedule an appointment.

o No, I am not eligible for vaccination.

o No, I do not wish to be vaccinated.

o No, I am unsure if I want to be vaccinated.

How stable was your internet during this study?

[radio buttons with 11-point Likert scale, ranging from Not at all stable to Completely stable]

[The study at this stage included a demographic questionnaire at the end, which is omitted here
for brevity]

How important was it . . .

[for these statements, answers were given through radio buttons with 11-point Likert scale,
ranging from Not important at all to Very important ]

. . . for you to maximize your personal bonus during the experiment?

. . . for you that your behavior did not reduce the group bonus?

. . . in your opinion, for the majority of your group members to maximize their personal
bonuses during the experiment?

. . . in your opinion, for the majority of your group members to not reduce the group bonus
during the experiment?

End of Experiment 1
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Experiment 2

Welcome!

This study aims to help understand how people make decisions. It is funded by various research
institutions.

The entire study will take approximately 10 minutes. Please ensure you have this time available.

You must be at least 18 years old to participate in this study.

Your responses will be treated anonymously and conődentially.

Please note: In this study, you will receive a guaranteed payment of €0.50 in mingle points if
you correctly answer two comprehension questions about the study content and if you complete
the study to the end. The comprehension questions will be presented to you after the study
instructions. Only if you correctly answer both comprehension questions can you continue with
the study and thus receive payment.

Additionally, you may earn a bonus amount, which depends on your decisions in the study. An
explanation of this will follow in the study.

Your participation in the study is voluntary, and you can withdraw at any time. Please note
that in such cases, no payment will be provided.

If you have questions about this study, please contact [name and email of contact to research
team].

I have read the above information. By clicking the red button to proceed, I agree to the terms
of participation in this study.

We are glad that you would like to participate in this study.

This is an experiment on decision-making. On the following pages, the rules of the experiment
will be explained in detail. Please read the rules carefully and remember that after the study
brieőng, you must correctly answer two comprehension questions to proceed with the study.

Please click continue to proceed.

Below we describe a scenario from a previous experiment. The participants’ decisions were
implemented as described, and the resulting bonus payments were paid to the participants.

In this experiment, participants had to decide how many balls they wanted to draw from an
urn. Each of the 10 decision rounds lasted 40 seconds.

In a decision round, participants could earn two types of bonuses: a personal bonus and a group
bonus.

The personal bonus was based on an individual participant’s decision.

The group bonus was calculated based on the respective individual decision and the decisions of
99 other randomly selected participants.

The more balls a participant drew, the lower their chances of actually receiving the personal
and group bonuses.

Please click continue to proceed.

Experiment Procedure and Bonus Payments - Please Read Carefully!

Participants received the following instructions:

60



"In each decision round, you will see an urn on the screen. This urn contains always
100 balls. In each round, you have 40 seconds to draw balls from the urn. You
decide how many you want to draw. Of the 100 balls, 95 are white and 5 are
black. Each ball you draw from the urn is immediately replaced with a ball of the
same color. At the end of each round, you will be informed about the number of
white and black balls you have drawn.

Personal Bonus: For each white ball, you receive €0.10 if you draw only
white balls. Your personal bonus is then the number of white balls multiplied by
€0.10. However, if you draw at least one black ball, you lose all your white balls.
Your personal round bonus is then €0.

Group Bonus: In each round, you also have the chance to receive a group bonus.
The total group bonus for each round is €100. This amount is shared with
99 other participants; this corresponds to €1 per participant. If a group member
draws 1 black ball from their individual urn, the group bonus decreases
by €1. For example, if the group members draw a total of only 5 black balls in the
round, each group member receives €0.95. If a total of 100 black balls are drawn in
a round, the group bonus is €0."

Participants were also advised to draw no more than 6 balls to maximize the total payout for
all participants. Please click continue to see an example of what the decision screen looked like
for participants.

Participants had 40 seconds to draw balls from the urn. At the beginning of the experiment,
participants saw the following screen:

The number of balls drawn was a personal decision of the participants. Participants were not
bound to the recommendation to draw 6 balls.

At the end of each decision round, each participant was shown feedback on how many black
balls they had drawn and how this had affected the group bonus.

Please now answer the following two comprehension questions to proceed with the study. If you
do not answer the questions correctly, you will automatically be redirected to the panel provider
and cannot continue with this study.

In the study just described, participants were recommended a maximum number of balls to
draw. How many balls were participants recommended to draw? [ 0 balls / 6 balls / 10 balls ]

Please recall the study just described. What happens if a participant draws a black ball? [ The
participant earns an additional €1. / The group bonus increases by €1 in the round. / The
participant loses their personal bonus for the round, and the group bonus decreases by €1 in
the round. ]

[Treatment Personal beliefs]

Think about the experiment just described. Please indicate how you believe one should behave
in a decision round.

One should draw the following number of balls:

[answer from a menu with all integers from 0 to 30]

[Treatment Normative Expectations]

In a separate survey, we asked people how they believe one should behave in the experiment
described above.
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Please indicate what you think people answered in this survey. You will receive an additional
payment of €0.10 for each question in which your estimate is correct.

Indicate which statement you think is correct: The majority of all respondents answered in the
survey that one should draw the following number of balls:

[answer from a menu with all integers from 0 to 30]

Indicate now which statement you think is correct: The majority of all female respondents
answered in the survey that one should draw the following number of balls:

[answer from a menu with all integers from 0 to 30]

[Treatment Empirical Expectations]

Please indicate how you believe the participants in the described experiment behaved. These
participants were selected to be representative of the German population. You will receive an
additional payment of €0.10 for each question in which your estimate is correct.

Imagine all participants in the experiment. What do you think the majority of participants did?
They drew the following number of balls:

[answer from a menu with all integers from 0 to 30]

Now imagine all female participants in the experiment. What do you think the majority of
participants did? They drew the following number of balls:

[answer from menu with all integers from 0 to 30]

[Treatment KW Method]

Please rate in each row how appropriate the respective behavior is. Base your judgment on
what you believe other respondents in this survey most frequently selected in this row. All
respondents in this survey were given the exact same task as you.

You can receive an additional payout if you identify the responses most frequently selected by
other respondents. For two randomly selected rows, you will receive an additional payout of
€0.10 each if you selected the response most frequently chosen in that row.

Please now select for each row which of the response options other respondents most frequently
selected in this row:

Number of Balls Very Inappro-
priate

Rather Inappro-
priate

Rather Appro-
priate

Very Appropri-
ate

0 Balls o o o o

1 Ball o o o o

. . . . . . . . . . . . . . .

15 Balls o o o o

16-20 Balls o o o o

21-25 Balls o o o o

26-30 Balls o o o o

31 or more Balls o o o o

[The study at this stage included a demographic questionnaire as Experiment 1 at the end,
which is omitted here for brevity]

End of Experiment 2
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