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Abstract

People are less likely to make moral decisions when they are in groups. I study when
this phenomenon makes groups less likely to produce a morally desirable outcome than
one individual alone. I formulate and test a model in which a moral outcome occurs if
at least one individual makes a costly decision. Using a lab experiment and data from
field experiments on the bystander effect, I show that if most individuals are moral,
the moral outcome is more likely to be produced by one individual, whereas if most
individuals are immoral, it is more likely to be produced by a group. This rule is not
only useful for reconciling previous mixed evidence on moral decisions in groups, but
may also be applied to better design organizations and institutions.
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1 Introduction

Many morally desirable outcomes occur if at least one person makes a moral decision. Ex-
amples of such decisions are whistleblowing on bad practice in a company, reporting a case
of harassment in the workplace, volunteering for a committee, or helping a person in need
on the street. In these situations, a large literature in economics and psychology shows that
people are less likely to make the moral decision if they are in a group than if they are alone.!
Darley and Latané (1968) called this phenomenon the bystander effect (BE).

While most research has focused on studying whether people are less likely to make moral
decisions when they are in a group, policy-makers and organizations are generally more
interested in the outcome rather than the individual behavior. For example, a legislator is
not interested in knowing that workers in groups are less likely to whistleblow, but cares
instead about whether a group of witnesses is more or less likely to report malpractice than
one witness alone. Similarly, an employer is not concerned that employees in groups are less
likely to help others, but rather cares about whether employees in need will be helped or not.
When should one expect moral outcomes to be more likely to be produced by one individual
alone rather than by a group? Despite its practical relevance, this question has not yet been
the subject of any systematic study.

This paper uses a game-theoretic model, a lab experiment, and field data from the meta-
analysis by Fischer et al. (2011) to show that the answer to this question critically depends
on the distribution of moral preferences in the population. In situations in which most people
are moral, in the sense that they value the moral outcome higher than the cost of making the
moral decision, the moral outcome is more likely to occur when there is only one individual
than when there is a group of people. The reason is that, while the moral outcome is very
likely to be produced by one individual alone, it may not be produced by a group since
individuals free-ride on each other. However, in situations in which few people are moral,
the moral outcome is more likely to occur when there is a group than when there is only one

individual. The reason is that the probability that there is at least one moral individual who

1See e.g. Bartling and Ozdemir (2017), Behnk et al. (2017), Bergstrom et al. (2019), Campos-Mercade
(2018Db), Dana et al. (2007), Falk and Szech (2013), Falk et al. (2020), Fromell et al. (2017), and Panchanathan
et al. (2013) for papers in economics. See also Fischer et al. (2011) for a review of the psychology literature.



is willing to make the decision is higher in larger groups. Since individuals know that most
people in this situation are not moral, moral individuals take the responsibility to make the
decision even when they are in a group. I show that these results can reconcile previous
mixed findings in Fischer et al. (2011), where 32 (40%) studies find that people in need are
more likely to be helped by one individual alone than by a group, and 48 (60%) studies find
the opposite.

In the model, the key mechanism behind the results is that people in groups with a
higher proportion of moral individuals are less likely to make the moral decision. This
is because, if the proportion of moral individuals is high, there are more individuals with
whom to share the responsibility of making the moral decision. A key challenge of testing this
hypothesis is that moral preferences are typically unknown. Moreover, situations in which
most people are willing to make a moral decision could systematically differ from situations
in which most people are not. I circumvent these issues by conducting a pre-registered
laboratory experiment in which I observe (a proxy of) the moral type of each subject and
then exogenously vary the proportion of moral subjects in each game.

In the experiment, one recipient starts with €0 and is assigned either to one, two, or
three dictators who start with €10 each (the 1-Dictator, 2-Dictator, and 3-Dictator games).
Each dictator can then independently make the costly moral decision of paying €3 to ensure
that the recipient receives a fixed payment of €5. Subjects play three stages, each of which
consists of one instance of the 1-Dictator, the 2-Dictator, and the 3-Dictator games.?

In Stage 1, subjects are randomly assigned to groups and have no information about
each other. I replicate the BE: subjects are more likely to make the moral decision in the
1-Dictator game than in the 2-Dictator and 3-Dictator games. More importantly, I label
those subjects who make the moral decision in the 1-Dictator game as moral dictators and
those who do not as immoral dictators. (The language is kept neutral in the experiment.)

Stage 2 tests whether dictators are less likely to make the moral decision if there is a

high proportion of moral dictators in their group. I divide subjects into two pools of six

2As pre-registered, and to answer the question whether one individual alone or a group is more likely
to produce a moral outcome, the analysis compares the 1-Dictator game to the 2-Dictator and 3-Dictator
games, and not the 2-Dictator to the 3-Dictator game. The reason for using two groups of different sizes is
to make sure that the results do not hold only for one specific group size.



subjects each: the moral pool and the immoral pool. The moral pool contains mostly moral
dictators and the immoral pool contains mostly immoral dictators (but at least one moral
one). Subjects in each pool learn that they will be assigned to groups with each other.

In line with the model, I show that the composition of the pool does not affect subjects’
behavior in the 1-Dictator game. This indicates that pool composition does not alter sub-
jects’ preferences or norm perceptions, alleviating concerns that group identity in itself may
alter subjects’ behavior (e.g., Charness et al. 2007 and Eckel and Grossman 2005). However,
as predicted, moral dictators assigned to the moral pool are less likely to make the moral
decision than those assigned to the immoral pool in the 2-Dictator and 3-Dictator games.
This implies that subjects share their responsibility to a higher degree in the moral pool.
Moreover, I find that in moral pools, the moral outcome is more likely to be produced in
the 1-Dictator than in the 2-Dictator and 3-Dictator games, a phenomenon I call the group
bystander effect (GBE). In immoral pools, the moral outcome is less likely to be produced in
the 1-Dictator than in the 2-Dictator and 3-Dictator games. Stage 3 replicates these results
using the strategy method to elicit subjects’ decisions depending on the number of moral
dictators in their pool.

In order to assess the external validity of these findings, I relate the above results to
the meta-analysis data of Fischer et al. (2011) on the BE, with which they investigate the
probability that individuals alone or in a group help a person in need. For each of the 80
analyzed studies for which the GBE can be computed, I calculate the GBE as the probability
that one individual helps minus the probability that at least one individual in a group helps.
I then explore the relation between the GBE and the probability that one individual helps
when alone (which proxies the proportion of moral individuals in the situation). I show
that when this probability is small, the GBE is negative (i.e., people in need are more likely
to be helped by groups). However, when the probability that one individual alone helps
is sufficiently high, the GBE becomes positive. Coincidentally, the GBE is zero when the
probability that one bystander helps is about 0.8 (as estimated by a linear regression), which
is close to the experimental results in this paper. Hence, despite the stylized structure of the
model and the lab experiment, I show that the model’s predictions do well at explaining the

existing experimental results in the field.



The main contribution of this paper is to provide a rule that can explain when a moral
outcome is more (or less) likely to occur when there is only one individual than when there
is a group. On the one hand, free-riding on others makes individuals in groups less likely to
make moral decisions. On the other hand, larger groups are more likely to have at least one
moral individual who is willing to make the moral decision. The former effect dominates the
latter in situations in which the proportion of moral individuals is high. The latter dominates
the former when the proportion of moral individuals is low. This result helps structure the
mixed findings in the previous literature, in which the moral outcome is sometimes more
likely to be produced by a group (e.g., Barron and Yechiam 2002; Bergstrom et al. 2019;
Chekroun and Brauer 2002; Clark and Word 1974; Fromell et al. 2017; Harari et al. 1985;
Shotland and Heinold 1985; Staub 1970) and others by one individual alone (e.g., Dana et al.
2007; Fischer et al. 2006; Gaertner 1975; Ross and Braband 1973; Smith et al. 1972; Shaffer
et al. 1975; Van Den Bos et al. 2009).

The rule is not only useful to explain the large experimental evidence on moral decisions
in groups, but may also be applied to better design organizations and institutions. One
example is mentoring, which is typically a one-to-one matching between senior employees
and new or less experienced employees.> These programs allow less experienced employees to
receive help from their mentors whenever they are in need. The results in this paper indicate
that, in case that the proportion of mentors who cannot help or are not willing to help is
large, groups with more mentors per mentee may increase the probability that the mentee is
helped. Another example is whistleblowing on bad practice in a company. Whistleblowers
often risk retaliation, but their motivation to whistleblow is usually a moral one (see e.g.
Near 1996). The conclusions of this paper imply that in environments where few workers
are willing to bear the costs of retaliation, a group of witnesses will be more likely to report
malpractice than one witness alone. However, in environments in which most workers may
be willing to report malpractice, one witness will be more likely to report it than a group.

The paper proceeds as follows. Section 2 describes the related literature. Section 3

introduces a simple theoretical model used to guide my empirical investigation. Section

3Such programs are very common among large firms. See for example Hegstad and Wentling (2004),
who discuss that 71% of Fortune 500 companies use mentoring programs.



4 outlines the experimental design used to test the hypotheses. Section 5 presents the
experimental results. Section 6 relates the model and the experimental results to field data

on the BE. Section 7 discusses the results and presents some conclusions.

2 Related literature

This paper relates to a growing literature in economics and psychology that studies moral
decisions individually and in groups. Through a variety of experiments, this stream of
research provides robust evidence that individuals are less likely to make moral decisions
when they are in groups. In psychology, Latané and Nida (1981) and Fischer et al. (2011)
review over two hundred experiments on the BE to find that bystanders in groups are less
likely to help in 89% and 70% of the studies, respectively. Among other explanations, they
argue that people feel less responsible for helping when others are present. While these
reviews focus on whether people in groups are less likely to help, much of the focus has
recently shifted towards the outcome. Philpot et al. (2020) for example write: “[from the
perspective of the victim| the aggregated likelihood that at least someone will help [...]
remains the most important question—will I receive help if needed?.” The authors then use
cross-country data from surveillance cameras and find that on average people in need are
more likely to be helped by larger groups. The present paper shows both theoretically and
empirically that whether victims are more likely to be helped by groups or individuals has
a more nuanced answer: it depends on the distribution of moral preferences.

Using incentivized experiments, a large literature in economics also finds that individuals
in groups behave more selfishly. For example, in situations in which a moral outcome—saving
a mouse—occurs if every member of a group makes a costly moral decision, Falk et al. (2020)
find that subjects are more likely to kill a mouse if they are in a group.? In line with these
results, Panchanathan et al. (2013) and Fromell et al. (2017) show that dictators give less

when other dictators can also give. Similarly, Behnk et al. (2017) use sender-received games

4In a similar experiment in which subjects decide whether to donate to enable a surgical operation for
leprosy in India, Bartling and Ozdemir (2017) do not find that subjects in groups are less likely to donate.
They argue that such a diffusion of responsibility, which in their game they call replacement logic, may not
persist when social norms are very strong.



and find that two senders acting together behave less morally towards the receiver than one
sender alone. In games in which a pro-social allocation occurs as long as one dictator makes
a moral decision, Dana et al. (2007) and Bergstrom et al. (2019) show that dictators are less
likely to pay a cost to increase a recipient’s payment when they are in a group. Similar results
have been found in games where subjects in groups decide jointly whether to implement a
moral decision (Bornstein and Yaniv 1998; Cox 2002; Kocher et al. 2018; Luhan et al. 2009;
see also Charness and Sutter 2012 for a review comparing individual and group behavior).®

The present paper adds to this literature by showing that group composition is a crucial
determinant of such immoral behavior in groups. More concretely, individuals who expect
there to be a higher proportion of moral individuals in their group are less likely to make the
moral decision. This somewhat counterintuitive result stems from a coordination problem
in which individuals free-ride on each other hoping that another moral individual takes the
responsibility.

Finally, the paper also relates to the literature on public good provision and group size.
Whether and how group size affects public good provision remains an open question, with
some arguing for negative effects (e.g., Baland and Platteau 1996 and Olson 1965), others for
positive effects (e.g., Chamberlin 1974, Isaac and Walker 1988, Isaac et al. 1994, and Zhang
and Zhu 2011), and others for non-linear and more nuanced effects (e.g., Nosenzo et al. 2015,
Oliver and Marwell 1988, and Yang et al. 2013). In sum, as Nosenzo et al. (2015) and Oliver
and Marwell (1988) suggest, the direction of the effect of group size on public good provision
likely depends on the game played and its parameters.

This paper focuses on the threshold public good game in which the public good is pro-
vided if at least one individual contributes (Palfrey and Rosenthal 1984), also called the
volunteer’s dilemma (Diekmann 1985), which is one of the workhorse models for studying

public provision.® While previous research has considered agents with heterogeneous pref-

5There are also a handful of papers that use theory to study the determinants of moral behavior in
groups, including moral costs and group size in a committee (Huck and Konrad 2005), the distribution of
decision-making power in a committee (Maaser and Stratmann 2019), and the guilt of making an immoral
decision in a threshold public good game (Rothenh&usler et al. 2018).

6There is a large literature studying the volunteer’s dilemma both theoretically and empirically. See
e.g. Diekmann (1985) for a basic one-shot model with complete information, and Bliss and Nalebuff (1984)
and Weesie (1993) for dynamic models with heterogeneous agents and incomplete information (see also
Bergstrom 2017 for a similar model in which decisions are made sequentially). For experimental studies, see



erences (e.g., Weesie 1993 and Bliss and Nalebuff 1984), to the best of my knowledge the
literature has not considered the case in which, for some individuals, the cost of producing
the public good is higher than its individual benefit. By filling this gap, the present model
can account for the experimental results in which sometimes a group of individuals is more
likely to volunteer than one individual alone. This extension yields novel implications not
only for the study of the BE and the GBE but also for the study of volunteering more gener-
ally. For example, it predicts that whenever the proportion of agents who cannot produce the
public good (or whose preferences are such that they would never produce it) is sufficiently
high (low), a single agent alone will be less (more) likely than a group to produce it. This
is a novel finding that could have applications in some of the areas where the volunteer’s
dilemma has been applied, such as market entry (Sherman and Willett 1967) and voting
behavior (Brennan and Lomasky 1997).

3 The model

This section presents a simple model to guide my empirical investigation. Note that the
model below does not attempt to provide a substantial theoretical contribution, it is rather
designed to capture the main mechanisms of interest in this paper. Online Appendices A
and B extend the model to show that the results hold even in more general settings.

The first part of this section describes the setup of the model. In the second part, I
analyze the symmetric Bayesian equilibrium of the game. The third part derives testable
hypotheses from the equilibrium analysis. Finally, the fourth part discusses the model’s

limitations and potential extensions.

3.1 Setup

Every agent in a group of n > 1 agents decides simultaneously whether to make a moral
decision (play M) or not (play =M). Hence, a (mixed) strategy for an agent specifies the

probability that the agent plays M. The moral outcome occurs if and only if at least one

e.g. Diekmann (1993), Franzen (1995), Goeree et al. (2017), Hillenbrand and Winter (2018), and Hillenbrand
et al. (2020) for one-shot experiments and Otsubo and Rapoport (2008) and Babcock et al. (2017) for dynamic
experiments.



agent plays M. Agents pay a cost ¢ for making the moral decision, and receive a payoff
b; if the moral outcome occurs. These parameters are fixed and do not depend on n. In
what follows, I assume that there are two types of agents: moral agents (i = m), for whom
by, > ¢, and immoral agents (i = im), for whom b;,, < c¢. Agents know their own type but
they do not know the type of the other n — 1 agents in their group. However, they know the
proportion v of moral agents in the population.”

Denote by p(n, ) the expected probability that a randomly selected agent plays M when

in a group of n > 1 agents and the proportion of moral agents in the population is ~.

Definition 1. The Bystander Effect (BE) is the probability that the agent makes the moral

decision when in a group of one as compared to being in a group of n > 1 agents:

BE = p(1,7) — p(n,7)

Furthermore, let P(n,~) be the probability that the moral outcome occurs in a group of

n > 1 agents when the proportion of moral agents in the population is ~.8

Definition 2. The Group Bystander Effect (GBE) is the probability that the moral outcome

occurs in a group of one agent as compared to in a group of n > 1 agents:

GBE = P(1,7) — P(n,7)

Hence, while the BE captures how each agent’s decision is affected by being in a group
rather than alone, the GBE captures how the aggregate outcome changes when there is a
group rather than one agent alone. The analysis below studies the BE, the GBE, and how
they are affected by 7.

"Section 3.4 discusses that assuming that b; decreases in n, as some previous experimental papers suggest,
does not meaningfully change the results. Online Appendix A adds warm-glow and conformity preferences
and Online Appendix B extends the model by assuming that there is a continuum of types that differ in
their valuation of the moral outcome b;. The main results of the paper hold in these cases.

8Note that P(n,v) =1 — (1 — p(n,v))".



3.2 Equilibrium

For immoral agents, the cost of making the moral decision is, by definition, always higher
than the benefit that they get if the moral outcome occurs. Therefore, regardless of n,
immoral agents always play —M.

Next consider moral agents and suppose n = 1. In this case, the model boils down to an
individual decision whether to make the moral decision or not. Since b,, > ¢ by definition,
every moral agent plays M. Therefore, since a proportion v of the agents is moral, on average
agents play M with probability v and thus p(1,7) = v. When n = 1, the moral outcome
can only be produced by one agent, hence P(1,7) = .

When n > 1, there may exist multiple pure strategy equilibria. As usual in the volun-
teer’s dilemma literature (Diekmann 1985), I will focus the analysis on the unique symmetric
Bayesian equilibrium. Note that this is the most reasonable equilibrium in real-world sit-
uations where agents are strangers to one another or are not able to coordinate on pure
strategy equilibria. In this equilibrium, moral agents play M with positive probability and

immoral agents always play —M.
=
Proposition 1. Let o* = % 1— <i> " ) In the unique symmetric Bayesian equilibrium,

moral agents play M with probability

_1

o ify>1— (ﬁ)’“

O'm(n,’)/): ﬁ
1 ify<1- (m)

Proof. In equilibrium, moral agents only mix between M and —M if they are indifferent

between both strategies, i.e. EU(M) = EU(—-M) or equivalently b,, —c¢ = (1 — (1 —

YO (1,7))" " bp. Solving this equation for o,,(n,~) yields the desired result

om(n,y) =o"

_1
Since o,,(n,v) € [0, 1], then whenever v < 1 — (ﬁ) """ the above equality does not hold.

Instead, EU(M) > EU(—M), implying that moral agents strictly prefer playing M over =M

when the proportion of moral agents is sufficiently low. O



The analysis below uses this proposition to derive results in the form of hypotheses
regarding the BE and the GBE. I then contrast these predictions with the experimental

data in Section 5.

3.3 Predictions

First, note that moral agents always make the moral decision when they are alone, but they
may or may not always make it when they are in a larger group. Thus, the probability that a
randomly selected agent makes the moral decision when alone is p(1,~) = v (the probability
of being moral), and the probability of making the moral decision when in a group of n > 1

agents is p(n,7) = Y0 (n, 7). Hence, BE =7 = 10u(n,7) = ¥(1 = a(n, 7)) = 0.

Hypothesis 1. Agents are (weakly) more likely to make the moral decision when they are

alone than when they are in a group, i.e., BE >0 for all n and 7.

How do agents’ behavior, the BE, and the GBE react to changes in 4?7 Consider first the
probability that a moral agent makes the moral decision. When n = 1, moral agents always
play M regardless of v. When n > 1, moral agents play M with probability o,,(n,v). Note
that o* is decreasing in v. Thus, when o,,(n,v) = c* agents are less likely to play M as v

increases. When o,,(n,~) = 1, agents are weakly less likely to play M as ~y increases.’

Hypothesis 2. Moral agents in groups are (weakly) less likely to make the moral decision
when the expected proportion of moral agents in their group is higher, i.e., 80”3—(7"’7) <0 for

all n and ~.

Furthermore, since BE = v — vyo,,(n,v) = 7(1 — ou(n,7)), it follows that the BE is
increasing in .

Note that the probability that the moral outcome occurs when n = 1 is P(1,v) =
p(1,7v) = 7, and the probability that it occurs in a group of n > 1 agents is P(n,vy) =
(1 — (1 —~om(n,v)"). Thus, GBE = v — (1 — (1 — yo,(n,7))"). Hence, whether GBE is

positive or negative depends on the particular values of the parameters b,,, c,n and ~.

9Tf v increases enough such that at some point o,,(n,7v) < 1, then agents are less likely to play M with
higher 7. If v does not increase enough such that o,,(n,7) < 1, then agents are equally likely to play M
with higher ~.

10



Proposition 2. For every n > 1, there exists a v* € (0,1) such that the moral outcome is
equally likely to occur when there is one agent alone as to when there is a group of n agents,
i.e. GBE =0. If v > ~*, the moral outcome is more likely to occur when there is one agent
alone, i.e. GBE > 0. If v < ~*, the moral outcome is more likely to occur when there is a

group of n agents, i.e., GBE < 0.

Proof. Note that if v is low enough, such that o,,(n,v) = 1, then GBE = v — 1+ (1 —

n

)™ < 0, which is negative since (1 — )" < 1 — ~. Furthermore, if v = 1, then note by
Proposition 1 that o,,(n,v) < 1. Hence, (1 — 0,,(n,7v))" > 0 which implies that GBE =
1 —(1—-(1—=o0omn(n,v)") > 0. Now define v* such that GBE = 0. Since GBE < 0
when v is such that o,,(n,7) = 1, it must be that o,(n,7) < 1 for GBE = 0. Since
GBE =v"—(1-(1- b*g—;)%) = 0, there exists a unique v* =1—(1— b*g—;)ﬁ for which

GBE = 0. U

The above proposition yields the following testable hypothesis:

Hypothesis 3. If v is sufficiently high, the moral outcome is more likely to occur when there
is one agent alone, i.e., GBE > 0 for all n. If v is sufficiently low, the moral outcome is

more likely to occur when there is a group, i.e., GBE < 0 for all n.

3.4 Limitations and extensions

The stylized model presented above necessarily abstracts from some potentially relevant
features. In particular, three modeling choices may need some further discussion.

First, the model predicts that agents in groups are less likely to make the moral decision
because they strategically interact with each other. While strategic interaction has often
been used as an explanation of diffusion of responsibility in groups (e.g., Diekmann 1985,
Weesie 1993, and Campos-Mercade 2018b), such a consequentialistic approach is not enough
to explain some of the evidence for diffusion of responsibility. In Dana et al. (2007), for
example, dictators act as if they had fewer moral concerns for the recipient when they are
in a group than when they are alone. In reality, when the action of one agent is needed for
a moral outcome to be produced, it is likely that both strategic interaction and diminishing

moral concerns in groups play a role in the observed diffusion of responsibility. Introducing

11



such diminishing moral concerns in the form of a reduced b, < b,, when n > 1 would trivially
not change any of the results as long as b/, > ¢. However, if b/, < ¢, then moral agents in
groups would never make the moral decision. In that case, p(n,v) = 0 and P(n,~) = 0 when
n> 110

Second, there is evidence that individuals are often driven by non-consequentialistic pref-
erences such as warm-glow and conformity preferences, which are not captured in the model.
Indeed, there may exist situations in which people make moral decisions because it feels
good to make them, or because they have a desire to conform to the norm. One might worry
that the model could lose its predictive power in such situations. To deal with this concern,
Online Appendix A extends the model by allowing agents to have warm-glow preferences
(they receive additional utility just by making the moral decision, as in Andreoni 1990) and
to also care about conforming to the norm (they receive positive utility if they make the
decisions that they expect others to make, similar to Bernheim 1994). As long as agents
care to some extent about whether the moral outcome occurs, the model yields very similar
results to those in the main text.!!

Third, the model assumes that the proportion of moral agents can change independently
of the other parameters, without acknowledging that this proportion could be endogenous to
the situation. For example, in situations where the cost of making the moral decision is low,
it is likely that the proportion of agents who would be willing to make the moral decision
(the moral agents) is higher than in situations where this cost is high. To deal with this
concern, Online Appendix B extends the model by endogenizing the proportion of moral
agents. It assumes that there is a continuum of types that differ in how much they value
the moral outcome. Under the assumption that the cumulative distribution function of the

moral outcome value is S-shaped (such as the normal distribution), I show that the GBE

10While theoretically possible, note that this extreme outcome is not common in previous empirical
evidence. In Fischer et al. (2011), for example, only 2 of the 91 studies for which p(n,~) can be computed
find p(n,v) = 0.

Tn the extreme cases in which agents make the moral decision almost only due to warm-glow or con-
formity preferences, such results are lost. If warm-glow preferences were sufficiently strong, then moral
agents would always make the moral decision regardless of the group size and the rest of the parameters. If
conformity preferences were sufficiently strong, then agents would always do what they expect the rest to
do, regardless of the other parameters. While theoretically possible, both of these cases would be hard to
reconcile with the strong evidence for diffusion of responsibility and the BE.

12



is positive for low costs of making the moral decision (i.e., when most agents are willing
to make it) and negative for high costs of making the moral decision. These results are

analogous to those obtained in the discrete case with only two types of agents.!?

4 Experimental design

The experimental data were collected at the WISE lab at the University of Hamburg.!® The
experiment was programmed in z-Tree (Fischbacher 2007) and subjects were recruited using
the hroot software (Bock et al. 2014). A total of 378 subjects participated throughout 21
sessions of 18 subjects each. Subjects participated in the experiment anonymously, using
different computers, and without interacting with one another. Each session lasted approx-
imately 60 minutes and subjects earned on average €12 (consisting of a €5 show-up fee and
an average of €7 in experimental earnings).

Subjects were told that they had been randomly given the role of a dictator (referred to
as an Active Participant) or recipient ( Passive Participant). However, during the experiment
they would all make decisions as dictators and only at the end of the experiment would their
role be revealed to them.

Each subject played nine rounds. They did not learn the outcome of any of the rounds
until the end of the experiment, when one round was randomly chosen for payment. In
each round, subjects played in groups of one recipient and either one, two, or three dictators
(the 1-Dictator, 2-Dictator, and 3-Dictator games, respectively). Dictators and recipients
started each round with an endowment of €10 and €0, respectively. Dictators then decided
simultaneously and independently whether to pay or not pay. Paying carried a cost of €3.
If at least one dictator in the group paid, then the recipient got a payment of €5. If none
of the dictators paid, the recipient got a payment of €0. The analysis assumes that to pay

corresponds to making the moral decision M in the model above, and to not pay corresponds

12\When combining diminishing moral concerns in groups, warm-glow preferences, conformity preferences,
and a continuum of types, the model’s predictions are likely to not always hold in general. Importantly,
however, the mechanism that drives the model’s results should still hold.

13The experiment did not get an IRB approval because my university at the time, Lund University, did not
require evaluation (nor evaluated) experiments that followed common practice procedures in experimental
economics.
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Figure 1. Subjects’ interface during the experiment
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Note: Screens that subjects saw when making their decisions in the nine rounds. The
pictures display a recipient (PP) who is assigned to either one dictator or a group of two or
three dictators (AP) drawn from a pool of six dictators. In Stage 1 and Stage 3, dictators
did not have any information about the dictators in their pool. In Stage 2, dictators
learned the number of dictators in their pool who had paid in Decision 1. Subjects who
paid were colored in green, and subjects who did not pay were colored in blue. In this
picture, there are two examples: an immoral pool (in which two dictators had paid in
Decision 1 and four had not) and a moral pool (in which all dictators had paid in Decision
1). In Stage 1 and Stage 2, the subjects’ choice in each round consisted of either paying
or not paying. In Stage 3, subjects used the strategy method to choose whether to pay

depending on the number of dictators in their pool who had paid in Decision 1.
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to - M.

As depicted in Figure 1, the nine rounds were divided into three stages of three rounds
each. Subjects received stage-specific instructions and answered a set of control questions
right before playing in each stage. Subjects were aware that there would be three stages,
but while playing in each stage they were unaware about the game that they would play in
the future stages. In each stage, subjects played the 1-Dictator, 2-Dictator, and 3-Dictator
games once and in random order.

In Stage 1, subjects were told that they had been placed in a pool of six dictators and
that they would play the three games with other dictators from that pool. Stage 2 followed
the same structure as Stage 1, with one key difference: subjects were placed in a new pool,
and they learned how many of the six dictators in this pool (including themselves) had paid
in the 1-Dictator game in Stage 1 (a decision that was labeled Decision 1). For exposition
purposes, in what follows I refer to those subjects who paid in Decision 1 as moral dictators
and those who did not pay as immoral dictators. (In the experiment, they were referred to
as participants who chose to [not] pay in Decision 1.) In Stage 3, subjects were told that
they had been reshuffled into a new pool, of which they did not know the number of moral
and immoral dictators. However, instead of deciding whether to pay or not pay as in Stage
1 and Stage 2, subjects used the strategy method to decide whether to pay conditional on
the number of moral dictators in their pool. They therefore answered whether to pay in a
list of six decisions, from “If no other participants in my pool paid in Decision 1, I choose
to” to “If five other participants in my pool paid in Decision 1, I choose to.”14:15

The main exogenous treatment took place in Stage 2. Recall that each session consisted
of 18 subjects, 12 dictators, and 6 recipients. For the 12 dictators, at the end of Stage 1
the computer counted how many of them paid in Decision 1. It then created two pools,
which I refer to as the moral pool and the immoral pool. The moral pool consisted mostly of

moral dictators, while the immoral pool consisted mostly of immoral dictators. The number

141f one of the rounds in Stage 3 was selected for payment, the computer counted the number of other
moral dictators in the pool and the decision that was implemented for payment was the one that subjects
made for that number of moral dictators.

15 Additionally, Stage 1 and Stage 2 elicited subjects’ beliefs about the decisions of the rest of the dictators
in their pool. Subjects were told that if they correctly guessed the number of the other five dictators who
paid in the round chosen for payment (where one, two, or three dictators would pay), they would, in addition,
be paid €1 at the end of the experiment.
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of moral and immoral dictators in each pool depended on the number of dictators in the
session who paid in Decision 1. For example, if 7 of the 12 dictators in the session paid, then
the moral pool would consist of 5 moral dictators and 1 immoral dictator, and the immoral
pool would consist of 2 moral dictators and 4 immoral dictators.'® In most sessions, about
6 to 9 dictators paid in Decision 1. Subjects were only told about the composition of their
pool and were unaware about how such pool had been created.

For the 6 recipients, Stage 2 always showed them that they were in an immoral pool
where only 1 dictator paid in Decision 1. This feature of the design increases the sample
size of moral dictators in immoral pools and the statistical power to test Hypothesis 2. The
experiment avoided deceiving these 6 recipients since, although they did not know that they
were recipients and hence had incentives to answer truthfully, the instructions stated that

recipients would not see real scenarios.

5 Results

This section uses the experimental data to test each of the three hypotheses proposed in
Section 3. The analysis was pre-registered in the AEA RCT Registry (Campos-Mercade
2018a). Online Appendix D contains a copy of the pre-registration.

Figure 2 shows the proportion of subjects who pay for each of the three rounds of Stage 1
and their respective 95% confidence intervals. Hypothesis 1 states that dictators in a group
are less likely to pay than when they are the only dictator. A McNemar test provides strong
support for this hypothesis (p < 0.001 both when comparing the 1-Dictator to the 2-Dictator
game and when comparing the 1-Dictator to the 3-Dictator game, N = 378 in each arm).
Further restricting the analysis to subjects’ first round decisions (recall that the order of the
rounds is randomized within each subject), maintains the significance of the results (using
a chi-square test, p = 0.017 when comparing the 1-Dictator to the 2-Dictator game and
p = 0.032 when comparing the 1-Dictator to the 3-Dictator game, N = 126 in each arm).

16See Online Appendix C for the full table of how the moral and the immoral pools were created depending
on the number of dictators who paid in Decision 1. Appendix C also shows how many pools of each
composition were created during the experiment.
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Stage 1 thus does replicate the BE.'7

Result 1. Dictators are more likely to make the moral decision in the 1-Dictator game than

in the 2-Dictator and 3-Dictator games.

Hypothesis 2 states that the probability that moral dictators pay when they are in a
group with other dictators decreases in the proportion of moral dictators. Recall that the
model defines those agents who would make the moral decision if they were the only decision-
makers as “moral agents.” In the experiment, I therefore define those subjects who pay in
Decision 1 as “moral dictators” and those who do not as “immoral dictators.” Since moral
dictators are randomly assigned to one of the pools, I test whether moral dictators assigned
to the moral pool are less likely to pay than those assigned to the immoral pool. Importantly,
the model predicts this difference in the 2-Dictator and 3-Dictator games, but not in the
1-Dictator game.

The data provides support for these hypotheses. There are in total 107 moral dictators
assigned to a moral pool and 124 moral dictators assigned to an immoral pool. On average,
moral pools have 5.09 moral dictators and immoral pools have 1.45 moral dictators. Figure
2 represents moral dictators’ paying frequency by their pool in Stage 2, along with their 95%
confidence intervals. In the 1-Dictator game, moral dictators pay about 85% of the time
regardless of the pool they are assigned to. In the 2-Dictator game, 69% of those assigned
to the immoral pool pay and 52% of those assigned to the moral pool pay. In the 3-Dictator
game, 60% of those assigned to the immoral pool pay and only 40% of those assigned to
the moral pool pay. Table 1 tests these differences using a regression analysis. It shows
that the results hold when controlling for the order in which subjects play the rounds within
each stage and for subjects’ decisions in Stage 1. More concretely, subjects do not behave
differently if they are assigned to the moral pool in the 1-Dictator game. However, in the

2-Dictator and 3-Dictator games, they are respectively 12.4 and 16.1 percentage points less

1TWhile this analysis corresponds only to Stage 1 decisions, the same pattern emerges for Stage 2 and
Stage 3. Regardless of the stage, dictators are more likely to pay in the 1-Dictator game than in the 2-Dictator
and 3-Dictator games (in Stage 3, I compute this proportion by taking the average paying frequency over all
the conditional decisions). More concretely, when pooling all decisions across all rounds, dictators pay 56%,
43%, and 36% of the times in the 1-Dictator, 2-Dictator, and 3-Dictator games, respectively (all comparisons
are statistically significant when using a ¢-test, p < 0.001).
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Figure 2. Paying frequency in Stage 1 by the number of dictators
likely to pay if assigned to the moral pool (the differences are significant at the p = 0.036
and p = 0.006 levels).'8

Result 2. In the 1-Dictator game, moral dictators in a moral pool are equally likely to make
the moral decision as are those in an immoral pool. In the 2-Dictator and 3-Dictator games,
moral dictators are less likely to make the moral decision when in a moral pool than when in

an tmmoral pool.

Result 2.1. The BE is higher in moral pools than in immoral pools.

Recall that Section 3 defines the BE as the probability that one agent makes the moral
decision when alone minus the probability of making the moral decision when in a group.
One theoretical implication of the previous statement is that the BE increases with the
percentage of moral agents. Indeed, in the 2-Dictator game, I find that the BE in the
immoral pool is BE = 0.10 and in the moral pool BE = 0.29. Computing the BE for each
subject, which takes the value of either 1 (if the subject pays in the 1-Dictator but not in

18 As implied by the model, in Stage 2 immoral dictators almost do not pay in any of the conditions: their
paying rate across all rounds is 9.3%, which does not significantly change with the composition of the pool.
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Table 1. Treatment effect on whether to pay with 2 and 3 dictators in Stage 2
(moral subjects only)

1-D 1-D 2-D 2-D 3-D 3-D
(1) (2) (3) (4) (5) (6)
Moral pool 0.004 0.024 -0.170 -0.124 -0.203 -0.161
(0.047) (0.043) (0.064)***  (0.059)**  (0.065)*** (0.058)***
2 dictators 0.188 0.294 0.201
(Stage 1) (0.060)*** (0.081)*** (0.075)***
3 dictators 0.070 0.315 0.461
(Stage 1) (0.045) (0.072)*** (0.070)***
Constant 0.847 0.536 0.694 0.374 0.605 0.188
(0.032)*  (0.087)*** (0.042)** (0.099)*** (0.044)***  (0.097)*
Order FE NO YES NO YES NO YES
Session FE NO YES NO YES NO YES
R? 0.00 0.26 0.03 0.32 0.04 0.37
N 231 231 231 231 231 231

Note: This table reports the results of an OLS regression to test the effect of being in a moral
pool rather than in an immoral pool. The analysis is restricted to moral subjects. The outcome
variable takes value 1 if the subject pays in that round and 0 otherwise. 1-D, 2-D, and 3-D are
dummies that take value 1 if the subject pays in the 1-Dictator, 2-Dictator, and 3-Dictator game,
respectively. Moral pool is a dummy that takes value 1 if the subject is assigned to the moral pool.
Two dictators (Stage 1) and Three dictators (Stage 1) are dummies that take value 1 if the subject
paid in the 2-Dictator and 3-Dictator games in Stage 1, respectively. Order FE and Session FE
include dummies controlling for the six possible orders in which subjects played the different rounds
and the twenty-one sessions. Robust standard errors are reported in parentheses. OLS is used for an
easier interpretation of the coefficients, but logit and probit models yield the same results in terms
of significance. Standard errors in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01
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Figure 3. Paying frequency of moral dictators in Stage 2 by the
composition of their pool

the 2-Dictator game), 0 (if the subject makes the same decision in the 1-Dictator as in the
2-Dictator game), or -1 (if the subject does not pay in the 1-Dictator game but does in the
2-Dictator game), the difference is significant at the p < 0.001 level using a standard t¢-test
(N = 126 for the moral pool and N = 252 for the immoral one). In the 3-Dictator game,
using the same analysis, the BE is BE = 0.13 in the immoral pool and BE = 0.38 in the
moral pool (p < 0.001).

Hypothesis 3 changes the perspective to the aggregate outcome. It states that the GBE—
defined as the probability that the moral outcome occurs when there is one dictator minus the
probability that it occurs when there are several dictators—is positive when the proportion
of moral dictators is sufficiently high, but negative for a lesser proportion of moral dictators.
To test this hypothesis, I use data from Stage 3, where subjects answer whether to pay using
the strategy method conditional on how many moral dictators there are in their pool. 1
first test whether the recipient is more likely to obtain the payment in the 1-Dictator game

than in the 2-Dictator and 3-Dictator games when the pool consists of six moral dictators.
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Figure 4. GBE based on dictators’ decisions in Stage 3 by the
number of moral dictators in their pool

I then test whether the recipient is more likely to obtain the payment in the 2-Dictator and
3-Dictator games than in the 1-Dictator game when the pool has only one moral dictator.
Figure 4 shows the computed GBE both for two and three dictators as compared to one
dictator using the decisions in Stage 3 (the error bars show the 95% confidence intervals).
To compute the GBE for each comparison (n = 2 and n = 3 as compared to n = 1) and each
pool composition v € {%, - g}, [ use the frequencies p(1,~) and p(n,~) with which subjects
choose to pay in each case. For example, when the number of moral dictators in the pool
is five (ie., v = %), moral dictators pay with probability 0.69 in the 1-Dictator game and
0.39 in the 2-Dictator game. In this case, immoral dictators pay with probability 0.12 in
the 1-Dictator game and 0.09 in the 2-Dictator game. Hence, to compute the GBE for two
dictators, note that p(1,v) = 20.69 + £0.12 = 0.595 and p(2,v) = 20.39 + $0.09 = 0.34 (the
probability that a given dictator is moral /immoral times the probability with which this kind
of dictator pays). Hence, when the pool has five moral dictators, the GBE for two dictators

as compared to one is GBE = p(1,7v) — (1—(1—p(n,7))") = 0.595 — (1 — (1—0.34)?) = 0.03,
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as displayed in Figure 4.

Note that the GBE does not obey any of the standard distributions. Hence, to compute
the confidence intervals and perform the tests, I bootstrap the dictators’ decisions in Stage
3.9 When there is only one moral dictator in the pool (i.e., v = %), then GBE = —0.19 for
n =2 and GBE = —0.29 for n = 3 (which are statistically different from zero, p < 0.001
for both tests). This means that recipients are more likely to be paid in the 2-Dictator and
3-Dictator games than in the 1-Dictator game. When there are six moral dictators in the
pool (ie., v = &), then GBE = 0.18 for n = 2 and GBE = 0.09 for n = 3 (p < 0.001
and p = 0.038, respectively), which means that recipients are more likely to be paid in the
1-Dictator game than in the 2-Dictator and 3-Dictator games. In Stage 2, with much fewer
observations and therefore less power to perform the statistical tests, the pattern is the same.
For v = %, GBE = —0.07 for n =2 and GBE = —0.21 for n = 3. For v = g, GBE =0.14
for n =2 and GBFE = 0.04 for n = 3.

Note also that, using a simple linear interpolation between the data points, there is a
unique proportion v* of moral dictators in the pool for which the GBE is zero, both in the
case of two dictators and that of three dictators. This v* is around the pool consisting of

five moral dictators, or v* ~ 2 = .83,

Result 3. When the proportion of moral dictators is high, the moral outcome is more likely
to occur in the 1-Dictator game than in the 2-Dictator and 3-Dictator games. When the
proportion of moral dictators is low, the moral outcome is more likely to occur in the 2-

Dictator and 3-Dictator games than in the 1-Dictator game.

In short, the experiment yields three key results supporting the model’s hypotheses.

First, subjects are less likely to make a costly moral decision when they are in a group with

Y Technically, to create the confidence interval for the GBE, I bootstrap subjects’ decisions and compute
the GBE 10,000 times for each comparison (n = 2 and n = 3 as compared to n = 1) and each pool
composition v € {%, e %}. I then sort the 10,000 results from lowest to highest and pick the numbers in
positions 250 and 9750 as the lower and upper bounds of the confidence interval. To compute the p-values
of the GBE for v = % and GBE for v = %, I use a similar method. I bootstrap subjects’ decisions in the
1-Dictator game, compute the average bootstrapped frequency of paying p’(1,7), and compute the p’(n,~)
for which GBE' = p'(1,7v) — p'(n,7) = 0. To allow for noise, I assume that subjects pay according to a
binomial distribution with probability of success equal to p’(n,~y) and compute the average simulated p” (n, )
such that GBE"” = p/'(1,7) —p”'(n,7) = 0. I repeat the process 10,000 times. To infer the p-value of the test
GBE = 0, I sort the 10,000 results for p”(n,~) from lowest to highest and check where the experimental
p(n,~) lies.
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Figure 5. GBE of each study in the meta-analysis of Fischer et al.
(2011), by the probability that one individual helps

other subjects. Second, moral subjects in groups are less likely to make the moral decision
when the expected proportion of moral dictators is higher. Third, the moral outcome is more
likely to be produced by one dictator in situations with a high proportion of moral dictators,

and by two or three dictators in situations with a low proportion of moral dictators.

6 Explaining the experimental evidence about the by-
stander effect

This paper yields the conclusion that moral outcomes are more likely to be produced by one
individual alone in situations in which the proportion of moral individuals is high, while they
are more likely to be produced by a group in situations in which the proportion of moral
individuals is low. In this section, I confront this prediction with data from Fischer et al.
(2011), the latest meta-analysis of the BE, who study how the probability that individuals

help a person in need changes depending on whether they are alone or in a group. In this
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Table 2. Regressing the GBE on the probability that one individual
helps using the data in Fischer et al. (2011)

GBE GBE GBE Positive GBE Positive
(1) (2) (3) (4)
v 0.556 0.616 0.500 0.558
(0.123)™*  (0.119)*** (0.208)** (0.204)***
# Individuals -0.079 -0.076
(0.023)*** (0.055)
Constant -0.446 -0.360 0.051 0.133
(0.098)**  (0.101)*** (0.144) (0.166)
R? 0.20 0.26 0.06 0.08
N 80 80 R0 80

Note: This table reports the results of an OLS regression that explains the GBE of
each study in Fischer et al. (2011) with the probability that one individual helps in
that study. For each observation, the GBE is computed as the probability that help
is provided when there is one individual minus the same probability when there is
a group of individuals. The dependent variable in columns (1) and (2) is the GBE,
and the dependent variable in columns (3) and (4) is a binary variable that takes
the value 1 if the GBE is positive and 0 if it is negative. ~y is the probability that
one individual helps when alone. # Individuals is the number of individuals present
in the treatment with a group of individuals. Robust standard errors reported in
parentheses. x * x, %%, % indicate statistical significance at the 0.01, 0.05, and 0.10
levels using two-tailed tests.

case, I consider the decision to help as the moral decision, and that the person in need is
helped as the moral outcome. I compute the GBE for the 80 studies for which it can be
computed and study how the GBE depends on the probability that one individual helps.?

Figure 5 studies the relation between the GBE and the probability that one individual
helps. Each dot in the graph represents the outcome of one study, and the study’s probability
that one individual helps is plotted against the study’s GBE. The blue line is a linear fit to
the data, and the gray area is its 95% confidence interval. Note that, in line with the model,

the GBE is negative when the probability that one individual helps is low, and is positive

20While this analysis is important to understand whether this paper’s predictions are in line with field
data, one should be cautious with its interpretation. In this analysis, the probability that one individual
helps (the exogenous variable) is used to estimate the GBE (the endogenous variable). Hence, since noise
in the probability that one individual helps is fully absorbed by the GBE variable, one should expect the
relation between both variables to be positive, even in the absence of an effect. (Note that the experiment
above side-steps this problem by using different decisions to calculate the proportion of moral agents and
the GBE.)
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when the probability that one individual helps is high. A linear fit of the data shows that
the turning point is around 80% (which, coincidentally, is similar to the v* & % = 83% found
in the lab experiment).

To test this relation, Table 2 explains both the GBE and whether the GBE is positive
with the probability that one individual helps when alone for each of the studies in Fischer
et al. (2011). Columns (1) and (2) show that there is a positive correlation between the
probability that one individual helps when alone (v) and the GBE (p < 0.001 in column 2).
Furthermore, columns (3) and (4) show that there is also a positive relation between v and

whether the GBE is positive (p = 0.008 in column 4).

7 Conclusion

In many situations, a moral outcome occurs if one agent makes a costly decision. In this
paper, I propose and test a model to explain whether it is more likely that the moral outcome
is produced by one agent alone or by a group of agents. The model assumes that agents are
either moral (i.e., they would be willing to make the decision if they knew that no one else
would) or immoral. I show that 1) in situations with a high proportion of moral agents, the
moral outcome is more likely to be produced by one agent, whereas 2) in situations with a
low proportion of moral agents, the moral outcome is more likely to be produced by a group.

The model in this paper may be too simple to capture some important nuances of the
real world when agents decide whether to make a moral decision. A first limitation is that
it assumes that agents can be classified into moral types who merely care about whether
a moral outcome occurs. In this setting, the fact that agents in groups are less likely to
make moral decisions can be solely explained by beliefs: agents in groups are less willing
to make the moral decision because they believe that with some probability some other
agent will. Such a consequentialistic approach is, however, not sufficient to explain some
of the existing evidence on diffusion of responsibility (e.g. Dana et al. 2007, Cryder and
Loewenstein 2012, and Behnk et al. 2017), which suggests an additional channel through
preferences: individuals in groups may assign a lower value to the moral outcome (probably

through feeling less responsible for a bad outcome). To study the model’s internal validity, I
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first argue that including a parameter to capture this factor would not meaningfully change
the model’s predictions. I then perform a lab experiment and show that subjects’ behavior
in a controlled setting is indeed well predicted by the model.

A second limitation is that the model is restricted to a one-shot simultaneous game
without communication. While this structure is clearly stylized, I find evidence for the
external validity of the model by comparing its predictions to the data in the meta-analysis
by Fischer et al. (2011) on helping behavior and group size. Hence, despite the stylized
structure of the model, I show that it captures a key element that determines whether one
individual or a group is more likely to produce a moral outcome: the proportion of moral

individuals in the situation.
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Online Appendix A

This section extends the model in the main text by allowing agents to not only have pref-
erences for the moral outcome to be implemented, but also to have warm-glow preferences
(feel good by making the moral decision) and preferences to conform to the norm (feel good
by acting as they believe that others act). If the preferences to conform to the norm are not
too strong (such that agents mainly care about making the decisions others make), I show
that Hypothesis 3—the model’s main hypothesis—also holds in this case.

Agents’ utility function consists of five parameters. First, playing M always carries a
cost ¢ > 0, and playing =M does not carry any cost. Second, if the moral outcome is
implemented, each agent i receives a moral payoff b; > 0. Third, the mere fact of playing
M gives those agents who play it a warm-glow payoff of w; > 0. Fourth, an agent 7 dislikes
making a decision that others do not make (or, equivalently, agent i likes making the same
decision that others make). I assume p,c; > 0 to represent the intensity of this aversion
when an expected share p, € [0, 1] of the other n — 1 agents play =M and agent ¢ plays
M, and (1 — pa)pB; > 0 to represent the intensity of this aversion when an expected share
ps =1 — g € [0,1] of the other n — 1 agents plays M and agent i plays =M. Note that one
can interpret a; and S; as the intensity of the desire to follow others’ behavior, which may be
different depending on whether such behavior is to play M or =M. While this is arguably
an oversimplified way to model preferences for norm conformity, it serves to illustrate how
such preferences interact with the model.

[ assume player ¢’s utility U; to be linear in these five components. Following the model

in the main text, I assume that there are two types of agents:

1. Immoral agents. Agents who are never willing to play M, meaning that b;,, —c+w;,, < 0
(they prefer to play =M when n = 1) and —c + w;,,, + < 0 (they prefer to play =M

even if n > 1 and all others play M). The subscript ¢m stands for "immoral.”

2. Moral agents. Agents who would be willing to play m if no one else would, meaning
that b — ¢ 4+ w — a > 0. Since the analysis will only focus on these types of agents, to

ease notation I do not use any subscript.
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Before the game starts, nature picks with probability v € (0, 1] a moral agent ¢ with pref-
erences {b;, w;,o;, 3} = {b,w,«, B} and with probability 1 — v an immoral agent i with
preferences {b;, w;, a;, Bi} = {bim, Wim, Qim, Bim }. Agents know their own preferences but
they only know the probability with which other agents are moral or immoral.

As in the main text, I focus the analysis on the unique Bayesian symmetric equilibrium.
Let o,,(n,7) be the probability with which a moral agent plays M when she is in a group of

n agents.

Proposition 3. If a + 8 < (n — 1)(1 — v0*)"2b, there exists a v* € (0,1] such that the
moral outcome is equally likely to be implemented by one agent alone and by a group of agents
(i.e., GBE =0). If v > ~* the moral outcome is (weakly) more likely to be implemented by
a group of one agent (i.e., GBE > 0). If v < ~*, the moral outcome is more likely to be
implemented by a group of multiple agents (i.e., GBE < (0).*!

Proof. The proof is structured as follows. First, I show that, as long as a4+ 3 is not too large
(such that agents mainly care about doing what others do), 80"5—(;1’7) < 0. Second, I show

that % strictly increases in 7. Finally, I use both results to prove the proposition.

1. Showing that 8"%—("’7) <0.
Y

Define EU(s) as expected utility of making decision s € {M, =M }. To simplify nota-

tion, denote o,,(n,v) = ¢*. One can distinguish two cases:

(a) EU(M) > EU(=M). If the expected utility of playing M is higher than the
expected utility of playing =M, then o* = 1. Because o* € (0, 1], an increase in
the share of moral agents in this case cannot increase ¢*, implying that % <0.

(b) EU(M) = EU(—=M). Since the equilibrium is symmetric, moral agents only ran-
domize between playing M and playing =M if they are indifferent between both

options. Define o* € (0, 1) as the probability that each agent plays M in equilib-

rium. Then, for an arbitrary agent to be indifferent

EU(M) = EU(~M)

2INote that in the main text v* € (0,1) and here v* € (0,1]. The case where v* = 1 corresponds to the
one where w is so high that all moral agents always play M regardless of the others’ strategies.
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b—c+w—a(l—y5*) = (1— (1 —~o")" b — pyo*.

Note that this is an implicit function that cannot be solved for ¢*. To find % define
Z=b—c+w—a(l —vy*) = (1—(1—v5") "1+ Byo*

=—ct+w—a+(1—~y")"b+~yo*(a+8) =0.
Using the implicit function theorem,

do* & o(a+B—(n—1)(1—0")")

dy 2 y(—a—B+(n—1)(1 —ryo*)"2b)

This derivative is always negative whenever a + 3 is not too large, or more precisely
when

a+B < (n—1)(1—~c")"?.

Intuitively, whenever a and (8 are very large, agents eventually mainly care about
behaving as they expect the other agents to behave. Keeping this limit in mind, in

what follows I will assume that a + 8 < (n — 1)(1 — y0*)"2b such that ‘%: <0.

Recall that P(n,~y) is the probability that the moral outcome is implemented in a
group of n > 1 agents when the proportion of moral agents is v. Recall also that

GBE = P(1,7) — P(n,~).

. Showing that %(PG(?S)) > 0.

Since v is the share of moral agents for whom b — c+ w — a > 0, P(1,7) = 7.

To find P(n,y), note that the probability that exactly k of all the agents are moral is

myk(l—v)”*k. In this case, the probability that the moral outcome is implemented

is (1 — (1 —o*)k), where o* € (0, 1] represents the probability that a given agent plays
M. Therefore, the total probability that the moral outcome is implemented can be

written as
n
n!

P(n,y) = Z mvk(l — )" L = (1= 0")F)

k=1
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3

TL' n—k *\k
WV (L=~ Zk' ,7 (1=y)""1-0")
=1-(1-7+7(1-0"))" =1=(1—70")",

and
GBE _3-(-(1-50")) | _1-(-10")"

P(1,7) v v

By taking the derivative with respect to

d  GBE (1 —=yo*)" (0" +79) = 1+ (1 — o)

d’y(P( 7)) N 72 ’

which is positive whenever

*

d
= —yn(l — 'ya*)"_l(a* + ™ )—(1l=~r")"+1>0

Note that Y monotonically decreases in ¢ W Since L* < 0, this means that showing

Y > 0 for Lv = 0 implies Y > 0 for & < 0 as well. Assume then L = 0, and thus
it remains to show that
Y =1—v0"n(l —y0*)" ' — (1 —~0*)" > 0.
Define t = yo* and define f(t) such that
fO)=1—tn(l—t)" ' —(1—1t)"

Next, I will show that f(tn) > 0, where t,,;,, € [0,1] is the ¢ that minimizes this

function. To find the t* critical points

daf (t
J:l(t) — —n(l . t*)n—l + t*(n o 1)71(1 . t*)n—? 4 n(l o t*)n—l
=t"(n—1)n(l —t)"? =0,
which only holds for t* = 0 (a minimum) and ¢* = 1 (a maximum). Since f(¢in) =
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f(0) =0, I conclude that %(%) > 0 (which is strict because v # 0 by assumption
and o* #0).

. Using the previous results to prove the proposition.

Recall that GBE = P(1,7)—P(n,v) = v—(1—(1—~0c*)"). I will show that GBE < 0
for low v, GBE > 0 for high v, and show that there exists a unique v* such that
GBE = 0.

Pick a v sufficiently small such that for a moral agent the expected utility of playing
M is higher than the expected utility of playing =M, or b — ¢ + w — a(1 — yo*) >
(1 — (1 —~o*)" )b — Byo*. This ~ is guaranteed to exist because of the assumption
that b — ¢+ w — o > 0 (which is the limit of the previous inequality when v — 0). In
this case, agents will play M with probability ¢* = 1. Since v < 1, this implies that
GBE=7y+(1-7)"-1<(1-9)"—(1-7)<0.

Pick y =1. Then GBE =1+ (1—-0")"—-1=(1—-0")">0ifo* < 1. If 0" =1,
note that v* = 1 and that this implies that there does not exist any v > v*. In this
case, w is sufficiently high that all moral agents play M regardless of others. These
results imply that GBE is negative for low 7 and (weakly) positive for high . Note
that sign(GBE) = sign(%). Since % strictly increases in -, this implies that

there exists a unique v* such that P%B f*) = 0 and therefore GBE = 0. ]
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Online Appendix B

This section assumes that there is a continuum of types that differ in their valuation of the
moral outcome, b;, which I label moral preference. 1 assume that the cumulative distribution
function of the agents’ moral preference is S-shaped: strictly convex for low moral preferences
and strictly concave for high moral preferences. Note that in this setup the share of immoral
agents—those agents who play =M even when they are alone—is the share of agents whose
moral preference is lower than the cost of playing M. Thus, to change the share of moral
agents one must change either the moral preference distribution function or the cost of playing
M. For simplicity, I will study changes in the cost of playing M (although I conjecture that
results are equivalent when changing the moral preference distribution function). Note that,
given a distribution function for moral preferences, a low cost of playing M implies that
there is a low share of immoral agents, and a high cost of playing M implies that there is a
high share of immoral agents. In line with Hypothesis 3, I show that there exists a unique
cost c*—that corresponds to a determined share of moral agents y*—that makes the GBE
equal to zero. I show that any cost that is lower than ¢*—where the share of moral agents is
thus higher than v*—implies a positive GBE, meaning that the moral outcome is more likely
to be implemented in a group of one than in a group of n > 1 agents. Furthermore, any
cost that is higher than ¢*—where the share of moral agents is thus lower than v*—implies a
negative GBE, meaning that the moral outcome is more likely to be implemented in a group
of n than in a group of one agent.

Agent i’s utility function is U; = b; — ¢ if she plays M, U; = b; if another agent plays M,
and U; = 0 if neither she nor another agent plays M. The moral preference parameter b;
is drawn from a commonly known probability distribution function f(b) with a cumulative
distribution function F'(b) bounded in the interval b € [0,1]. The function F'(b) is a differ-
entiable S-shaped density function which is strictly convex for b € [0,0) and strictly concave

for b € [0, 1], where ¢ € (0,1).

Proposition 4. There exists a v* € (0,1) such that the moral outcome is equally likely to
be implemented by one agent alone and by a group of n agents (i.e., GBE =0). If v > ~*,

the moral outcome is more likely to be implemented by one agent alone (i.e., GBE > 0). If
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v < ", the moral outcome is more likely to be implemented by a group of multiple agents

(i.e., GBE < 0).

Proof. Since F'(b) > 0 and since F'(b) is either strictly convex or strictly concave, F(b) is
strictly increasing for all b € (0,1). This implies that F(b) is a bijective function where
every b corresponds to a unique value for F'(b). Note that the share v of moral agents is
v =1—F(c). Since F(c) is bijective, then every v € (0, 1) corresponds to a unique ¢ € (0, 1).
This implies that the proof is complete by showing that there exists a ¢*, which corresponds
to a unique v*, such that GBE = 0,GBE > 0 for ¢ < ¢* and GBFE = 0 for ¢ > ¢*.

If agent 7 is in a group of one agent, she will play M whenever her type b; is higher than
c. This implies that, a priori, the probability that the moral outcome is implemented when
only one agent can implement it is the probability that b; > ¢, so the probability that the
moral outcome is implemented is P(1,v) =1 — F(c).

I look for a symmetric Bayesian Nash equilibrium to find P(n,~). To calculate when an
agent plays M, denote by p, the a priori probability that an agent k € {1,...,n} plays M
and by p_; the probability that at least one other agent plays M. Without loss of generality,
assume that agents play M if they are indifferent between playing M and playing —M.
Since agents play M as long as the utility of playing M is (weakly) higher than the utility
of playing =M, agent i plays M if and only if

bi > c+p_ibi=0b" (1)

and plays =M if and only if b; < b*. Note that b* > ¢, implying that the proportion of agents
who are willing to play M is lower when there are n agents than when there is one agent
(i.e., the BE). Now, the probability that at least one agent plays M is the probability that
at least one agent has a b; such that b; > b*, hence P(n,v) =1 — F(b*)".
Thus,
GBE = P(1,7) — P(n,7v)

—1- F(e) - (1 - Fb)") = F(0")" — F(o). (2)

To find b*, recall that agent i plays M if and only if b; —c¢ > p_;b;. Since p_; is the probability
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that at least one agent j # ¢ picks a b; > b*, this inequality can be rewritten as

Note that agent ¢ will be indifferent between playing M and playing =M only if b; = b*.
Hence,

b —c=(1— F(b)" b,

which simplifies to

Fb* )" b = c. (3)

Dividing equation (2) by ¢ and using (3) yields €22 = % - @ Define G(b) = @

for b € (0, 1] and note that
sign(GBE) = sign(G(b*) — G(c)). (4)

I now derive some properties of G(b) and prove the proposition by using (4). Let px be the
unique point at which F'(b) = b. Such a b exists since F'(b) is S-shaped.

Lemma 1. G(b) has the following four properties:
1. G(b) is continuous in b € (0, 1].
2. G(b) <1 forb< u;G(b) =1 forb=p and b =1; and G(b) > 1 for b € (u,1).
3. Let bpar = argmax, G(b). Such by, exists and is unique.
4. G'(b) >0 for b€ (0,bmar) and G'(b) <0 for b € (bpaz, 1).

Proof. Point 1 follows from the assumptions that F'(b) and b are continuous. Point 2 follows
from the definition of G(b) and u, and since F'(b) is S-shaped.
To derive Point 3, note first that b, € [J, 1], which are the values of b for which F'(b)

is concave. To see that, note that any maximum of G(b) must satisfy the condition that
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G'(b) = 0. Since G'(b) = F/lfb) — %, this implies that in such maximum

F'(b)b = F(b). (5)

To show that b, € [0, 1], suppose to reach a contradiction that (5) holds for b € (0,0).
Since F(b) is strictly convex in this range, by definition of convexity, for any A € (0,1) and
54y for 7,y € (0,6),

FAz+ (1= XNy) < AF(z)+ (1 = \)F(y).

Dividing both sides by A and reordering yields

Fly+ Mz —y)) — F(y)
3 :

F(x) > F(y) +
that, by taking the limit as A — 0, becomes
F(z) > F(y) + F'(y)(y — =). (6)
Now pick y = b and x = €. Then, (6) becomes F'(e) > F(b) + F'(b)(y — €) and, as ¢ — 0,
F(b) < F'(b)b, (7)

which contradicts (5).

This implies that, if b,,., exists, it exists when b € [d, 1]. To show that b,,., exists, notice
that G(u) = 1,G(1) = 1, and G(b) > 1 for b € (u,1). Since G(b) is continuous, it follows
that there exists at least one value of b such that b = b,,4z-

To show that b,,,, is unique, note that

M@:E¥?w<%?—%@>. (8)

41



Introducing (5) into the b terms of (8) yields

o (F(b)) _ 'O (F’(b)3 F’(b)3) _ F) ()
F(b) F(b) Eb)? F(b)?
which is negative since F'(b) > 0, F'(b) > 0 and F"(b) < 0 for b € [, 1]. These conditions
follow from strict concavity of F(b) for b € [0, 1] and F'(b) > 0.
Since G”(b) is negative when the FOC is satisfied, any critical point of G(b) in b € [4,1] is
a maximum, implying that such maximum is unique. Point 4 follows from the previous point
that G'(b) > 0 for b € [0, byas) and G'(b) < 0 for b € (bpaz, 1). To show that G'(b) > 0 also

for b € (0,9), note that G'(b) = @ - %, and that this expression is positive by (7). [

Lemma 1 provides all the properties needed from G(b) to prove that there exists a unique
¢* (with a corresponding 7*) such that GBE = 0,GBE > 0 for ¢ < ¢* and GBE < 0 for

*

c>cC.

1. There exists a ¢* such that GBE = 0. To see this, recall that sign(GBE) =
sign(G(b*)—G(c)). Since G(b) is continuous for b € (0,1],b* € (0,1] and ¢ € (0,1), G(b*)—
G(c) is also continuous. Hence, this property can be shown by proving that there exists

a cost such that GBE is negative and a cost such that GBE is positive.

First, pick a ¢ such that ¢ < p. Note that since F’(b) > 0, there exists a unique
b* that satisfies the condition ¢ = b* F(b*)*~!. Since ¢ < pu, and by the properties
derived for G(b) : G(¢') < 1,G'(b) > 0 for b € (0, byaz), and G(b) > 1 for b € [u, 1].
Since ¢ < b, it follows that G(c/) < G(b*), which implies that, when the cost is
¢ GBE > 0.

Second, pick a ¢ such that ¢ = argmax, G(b) is satisfied. This ¢’ corresponds to
a b*" such that ¢’ = v*"F(b*")"'. Since G(b) has a unique maximum, and because
" # b, G(") > G(b*"). This implies that, when the cost is ¢/, GBE < 0.

2. ¢* is unique and GBE > 0 for ¢ < ¢* and GBE < 0 for ¢ > ¢*.

To see this, note that, for the interval b € (0, 1), G'(b) > 0 and G(b) is injective. Note
however that G(b) is non-injective in the interval b € [u, 1] because G(u) = 1, G(1) = 1,
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and G(b) > 1 for b € (u,1). In particular, since G(b) has a unique critical point, for
every b € [u,1] and b # by, there exists a unique b € [u, 1] such that b # O’ and
G(b) = G(V'). This implies that any ¢* such that GBE = 0 can only exist when
c* € iy bmaz) (note that by, > p since G(u) = 1 and G(bpae) > 1). To see this,
note that there does not exist any b* such that G(b*) = G(c) for ¢ € (0,p) since
G(c) is injective in this interval. Furthermore, there does not exist any b* such that
G(b*) = G(c) for ¢ € [bimaz, 1] because G'(¢) < 0 in this interval and ¢ < b*. Thus,
" € [, bmaal-

To show that ¢* is unique, I show that GBE > 0 for any ¢ < ¢*. Define b* such that
it satisfies ¢* = b*F (b*)"~!. Pick a ¢’ such that ¢ < ¢* with a corresponding b* . Since
G'(b) > 0 for b € (0, byaz), and since ¢ belongs to this interval, G(¢') < G(c*). Since
¢ =b"F(b)" ! and F'(b*) > 0, then b* < b*. There exist then three possible cases:

(a) If b*" > byae, then, since G'(b) < 0 for b € (bmaz, 1), G(b*') > G(b*). This implies
that GBE = G(b") — G(¢) > G(b*) — G(c*) = 0.

(b) If b* = bynae, then since G(b) takes its maximum value at by, and since byqgy is

unique, G(b*) > G(¢) for any ¢’. Thus, GBE = G(b*') — G(c) > 0.

(¢) If b < by, since b* > ¢ and G'(b) > 0 for b € [0, byas), G(b*) > G(c). Thus,
GBE = G(b') - G(c) > 0.

The previous items show that GBE > 0 for any ¢ < ¢*. The proof showing that GBE < 0

for any ¢ > ¢* is analogous. O
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Online Appendix C

The following table shows the way in which dictator subjects were assigned to different pool
compositions, depending on how many dictators paid in Decision 1 (D1). For example, when
5 of the 12 dictators paid in D1, the moral pool consisted of 4 dictators who paid (and 2
who did not pay) and the immoral pool consisted of 1 dictator who paid (and 5 who did not

pay). The right column displays the number of sessions in which that number of dictators

paid in D1.
# dictators who  # dictators who paid # dictators who paid Number of
paid in D1 in D1 in the moral pool in D1 in the immoral pool  sessions
0 0 0 0
1 1 0 0
2 1 1 0
3 2 1 1
4 3 1 1
5 4 1 2
6 4 2 5
7 5 2 4
8 6 2 3
9 6 3 5
10 6 4 1
11 6 5 0
12 6 6 0

Hence, across all sessions, the number of pools that were created of each composition

were:

# of dictators who Total number

paid in D1 of pools
0 0
1 9
2 7
3 6
4 3
5 8
6 9
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Online Appendix D

The following pages include a copy of the AEA RCT Registry of the experiment (AEARCTR-
0002982). In sum, the main pre-registered hypothesis is Hypothesis 2 and the secondary one
is Hypothesis 3. Hypothesis 1 (replicating the BE) was not pre-registered since it is a
necessary condition for Hypothesis 3.

Note: The registry was updated on August 2020 to copy the text that had been written
(before the experiment) in the ”Intervention (Hidden)” section to the ”Intervention (Public)”

section. This information can be contrasted with the AEA RCT Registry.
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Restricted Access
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LOCATION(S)

Country
Germany

Region
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Name
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Lund University

Email
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OTHER PRIMARY INVESTIGATOR(S)

https://www.socialscienceregistry.org/trials/2982
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ADDITIONAL TRIAL INFORMATION

Status
Completed

Start date
2018-06-18

End date
2018-06-29

Keywords
Welfare

Additional Keywords
Help, Bystander Effect, Situations.

JEL code(s)

Secondary IDs

Abstract

Will a person in need of help be more likely to be helped when there are
one or several potential helpers? Dozens of experiments have led social
psychologists to conclude that the answer to this question depends entirely
on the situation. This project uses game theory to predict in what situations
one potential helper is more likely to provide help than a group of several
potential helpers, and in what situations the opposite is true. The
theoretical model concludes that in situations where few potential helpers
are willing to help, then help is more likely to be provided when many
people can help. However, in situations where most potential helpers are
willing to help, help is more likely to be provided when only one person can
help. | test this model in a lab experiment.

External Link(s)

REGISTRATION CITATION

Citation

Campos-Mercade, Pol. 2020. "Helping Behavior and Group Size." AEA
RCT Registry. August 13. https://doi.org/10.1257/rct.2982-5.1.

Former Citation

Campos-Mercade, Pol. 2020. "Helping Behavior and Group Size." AEA
RCT Registry. August
13. http://www.socialscienceregistry.org/trials/2982/history/73907.

Sponsors & Partners

Experimental Details
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AEA RCT Registry

INTERVENTIONS

Intervention(s)
To understand this part, read first the Experimental Design.

The main intervention is in the second stage of the experiment. Here, |
exogenously manipulate the composition of the subjects' pool. Some
subjects therefore end up in a pool in which most AP chose to Pay in
Decision 1, and some subjects end up in a pool in which most AP chose to
Not Pay in Decision 1 (this, of course, depends on how many subjects
chose to Pay in Decision 1; if for example all of them chose to Pay, then
the two pools will consist only of AP who chose to Pay in Decision 1). The
PP, who only make hypothetical decisions (and are told so), are always
placed in a pool in which most AP chose to Not Pay in Decision 1.

Main hypothesis: Subjects in groups of multiple AP are more likely to
choose to Pay when they are in a group in which most people chose to Not
Pay in Decision 1 than when they are in a group in which most people
chose to Pay in Decision 1. This hypothesis is tested between-subject
(second stage) and within-subject (third stage).

Second hypothesis: If most people in a group chose to Pay in Decision 1,
then the PP is better off in a group of one than in a group of multiple AP. If
most people in a group chose to Not Pay in Decision 1, then the PP is
better off in a group of multiple than in a group of one AP. This hypothesis
is tested within-subject (third stage).

Intervention Start Date
2018-06-18

Intervention End Date
2018-06-29

PRIMARY OUTCOMES

Primary Outcomes (end points)

Help_second_1, Help_second_2, Help_second_3, Help_second_23
(between-test), Nethelp_second_23 (between-test), Help_third (main
within-test).

Primary Outcomes (explanation)

Help_second_1 = Takes value 1 if the subject chose to Pay in the second
stage when he is in a group with 1 AP and 0 otherwise.

Help_second_2 = Takes value 1 if the subject chose to Pay in the second
stage when he is in a group with 2 AP and 0 otherwise.

Help_second_3 = Takes value 1 if the subject chose to Pay in the second
stage when he is in a group with 3 AP and 0 otherwise.

Help_second 23 = Help_second 2 + Help_second_3.
Nethelp_second_23 = Help_second_23 - Help_first_2 - Help_first_3 (see
secondary outcomes for the definition of Help_first)

Help_third = Includes all the variables about the decisions whether to Pay
in the third stage, depending on group size and depending on the
composition of the other AP in the group.

SECONDARY OUTCOMES

Secondary Outcomes (end points)

https://www.socialscienceregistry.org/trials/2982 3/5
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AEA RCT Registry
Help_first_1, Help_first 2, Help_first_3, Beliefs

Secondary Outcomes (explanation)

Help_first_1 = Takes value 1 if the subject chose to Pay in the first stage
when he is in a group with 1 AP and 0 otherwise.

Help_first 2 = Takes value 1 if the subject chose to Pay in the first stage
when he is in a group with 2 AP and 0 otherwise.

Help_first_3 = Takes value 1 if the subject chose to Pay in the first stage
when he is in a group with 3 AP and 0 otherwise.

Beliefs = Belief elicitation across all stages.

EXPERIMENTAL DESIGN

Experimental Design

There will be 378 subjects. Each session will consist of 18 subjects.
Subjects are initially divided between Active Participants (AP) and Passive
Participants (PP). The AP earnings depend on their decisions, while the
PP earnings depend on the decisions of the AP. However, the PP do not
know that they are PP until the end. They therefore make hypothetical
decisions throughout the experiment.

The game: Subjects are placed in groups of one, two, or three AP and one
PP. Within each group, the AP start with 10€ and the PP starts with O€.
The AP then play the following game: they can choose to Pay 3€ or to Not
Pay. To Pay 3€ means to get 7€ instead of 10€. If at least one AP in the
group chooses to Pay, the PP gets 5€. If none of the AP chooses to Pay,
then the PP gets 0€.

The experiment has three stages. In the first stage, subjects play this
game in groups of one, two, and three AP (in random order). The decision
that subjects make when they are in the group of one AP is called
"Decision 1".

In the second stage, subjects play the same game but this time they get
information about what other AP in their group chose in Decision 1. More
concretely, they are told that the other AP in their group have been
randomly selected from a "pool" of 6 AP. They are then told how many of
these 6 AP of the pool chose to Pay in Decision 1.

The third stage uses the strategy method to elicit subjects' decision
whether to Pay depending on how many of the other AP in their pool
chose to Pay in Decision 1.

Experimental Design Details

Randomization Method

Randomization done by computer. Note that randomization is endogenous:
those who chose to (Not) Pay in Decision 1 are more likely to be in a pool
in which most people chose to (Not) Pay. However, given that someone
chose to (Not) Pay in Decision 1, that subject is effectively randomly
assigned into either of the pools.

Randomization Unit
Individual randomization.

Was the treatment clustered?
No

FYPFRIMFENT CHARANTFRISTICS

https://www.socialscienceregistry.org/trials/2982
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Sample size: planned number of clusters
378 subjects.

Sample size: planned number of observations
378 observations.

Sample size (or number of clusters) by treatment arms

Out of the 378 observations, 252 will be AP and 126 will be PP. The AP
will be equally divided between those who see a pool in which most AP
chose to Pay in Decision 1 and those who see a pool in which most AP
chose to Not Pay in Decision 1. All the 126 PP will see situations in which
most AP in their pool chose to Not Pay. Therefore, | expect about 252
observations where AP are in a pool in which most AP chose to Not Pay in
Decision 1 and 126 where AP are in a pool in which most AP chose to Pay
in Decision 1.

Minimum detectable effect size for main outcomes (accounting for sample
design and clustering)

Power analysis for the main between-subject hypothesis: the weak
bystander effect (defined as the difference between the percentage of
bystanders helping when alone and when in a group) increases as the
percentage of bystanders who chose to Pay in Decision 1 increases. If, for
example, subjects help with the same frequency when they are alone
regardless of the pool composition, then this hypothesis means that
subjects are more likely to choose to Pay when they are in a group in
which most people chose to Not Pay in Decision 1 than when they are in a
group in which most people chose to Pay in Decision 1. This hypothesis is
tested between-subject (second stage) and within-subject (third stage). |
performed the power analyses through simulations (the STATA code is
available upon request). | assume that 60% of the subjects choose to Pay
in Decision 1. | only analyze the decisions of those subjects when they are
in groups of 2 and 3 AP. | assume that 55% (70%) of the subjects choose
to Pay in the pool in which most AP chose to (Not) Pay in Decision 1.
Therefore, | study an effect size of 15 percentage points. The test |
perform is a Wilcoxon ranksum test. Power to find a significant effect at the
5% level for the between-subject test: 85.3%. Power to find a significant
effect at the 5% level for the within-subject test: 99%.

Supporting Documents and Materials

IRB

Analysis Plan

https://www.socialscienceregistry.org/trials/2982
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