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ABSTRACT

Partners in Crime: Diffusion of
Responsibility in Antisocial Behaviors

Using a series of sender-receiver games, we find that two senders acting together are
willing to behave more antisocially towards the receiver than single senders. This result is
robust in two contexts: when antisocial messages are dishonest and when they are honest
but unfavorable. Our results suggest that diffusion of responsibility is the primary reason
for the increased antisocial behavior as our experimental design eliminates competing
explanations. With a partner in crime, senders think that behaving antisocially is more
acceptable and experience less guilt. Importantly, we identify a crucial condition for the
increased antisocial behavior by groups: the partner in crime must actively participate in
the decision-making. Our results have important implications for institutional design and
promoting prosocial behaviors.
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1. Introduction

Does the willingness of individuals to behave prosocially depend on whether decisions are made
individually or collectively? An increasing amount of evidence suggests that people are more likely
to behave selfishly or antisocially when acting together than when acting alone.! A compelling
explanation for why joint decision-making decreases prosocial behavior is diffusion of responsibility
(Dana, Weber, and Kuang 2007; Bartling, Fischbacher, and Schudy 2015), which we define as a
reduction in the intrinsic disutility individuals incur from acting antisocially because more people
are involved in the decision-making. In this paper, we experimentally study such diffusion of
responsibility in two types of antisocial acts. More specifically, we answer the following questions.
Does knowing that other people are involved in the decision-making generate diffusion of
responsibility even when individuals do not communicate nor interact in any form? Is diffusion of
responsibility the result of individuals perceiving their antisocial behavior as more acceptable and
therefore suffering less when acting antisocially? Is the mere presence of another person enough to
trigger these effects or is that person required to be actively involved in the decision-making?

We answer these questions by studying sender-receiver games in a laboratory experiment. In all
games, an uninformed receiver chooses one out of ten options to determine the players' earnings.
The receiver’s only information is a message that is either prosocial (identifying the option that gives
everyone an equal payoff) or antisocial (identifying the option that benefits sender(s) at the expense
of receivers).2 We study two types of antisocial messages: an antisocial message that reveals the
unequal outcome and truthfully indicates it as such, and a deceptive antisocial message that points
to the unequal outcome but claims it is revealing the equal outcome. We compare a game where the
message is chosen by a single sender to a game where the message is chosen by two senders who

cannot communicate with each other. Importantly, we use a price list to elicit the minimum monetary

1 For example, increased selfish behavior with “partners in crime” has been observed in several contexts, including altruistic
giving (Dana, Weber, and Kuang 2007), reciprocity (Cox 2002; Kocher and Sutter 2007), lying (Cohen et al. 2009; Sutter
2009; Weisel and Shalvi 2015; Barr and Michailidou 2017; Kocher, Schudy, and Spantig 2017; Nielsen et al. 2017), and
markets of goods with negative externalities (Falk and Szech 2013; Bartling, Weber, and Yao 2015).

2 The remaining eight options are Pareto-dominated and pay all players a much smaller amount.



compensation required by each sender to send the antisocial message, which we call the “antisocial
premium”. In short, our experimental design offers a precise measure of each sender’s willingness to
act antisocially, which allows us to test the extent to which diffusion of responsibility occurs in two
different types of antisocial behaviors.

There are numerous reasons why collective decisions can result in more antisocial outcomes than
individual decisions. For example, Falk and Szech (2013) and Kocher, Schudy, and Spantig (2017)
propose the following potential effects: (i) diffused responsibility and diminished sense of guilt due
to the presence of other decision-makers; (ii) learning through the interaction with others that some
are willing to ignore ethical norms decreases one’s willingness to abide by those norms; (iii)
arguments made during group discussions justifying antisocial behavior might be more effective than
those promoting prosocial behavior; (iv) direct effects of the specific rules used to aggregate
individual preferences (e.g., majority vs. unanimity), and (v) the introduction of materialistic framing
embedded in some institutions used to make the collective decisions (e.g., markets) might divert
attention away from the acceptability of the antisocial behavior.3 In this paper, we concentrate solely
on diffusion of responsibility and exclude the other effects through our experimental design.
Specifically, by eliminating all interaction between senders, we exclude any learning or
argumentation effects, and by using the same price list to elicit all senders’ antisocial premiums, we
obtain a comparable measure of the senders’ preferences that is independent of the institution used
to determine the final outcome.

We find that senders’ antisocial premiums are significantly lower when there are two senders
compared to when there is only one sender. Moreover, the difference in antisocial premiums is
present and of similar magnitude irrespective of whether the antisocial message is deceptive or not.
This finding demonstrates that the simply presence of another decision-maker is already enough to
lower the willingness to act prosocially.

We further study whether the difference in antisocial premiums is in fact related to changes in the

disutility senders experience when sending the antisocial message to the receiver. To do so, we

3 For example, if the collective decision involves bargaining, then the individuals’ attention might shift away from moral
considerations as individuals rather focus on the bargaining process than on the moral implications of the potential

outcomes (see Falk and Szech 2013).



obtain two measures of how unpleasant sending the antisocial message is. First, we ask subjects to
rate the acceptability of sending the antisocial message, which combined with the subjects’ beliefs
about their actions gives as a general measure of the expected disutility of behaving antisocially.*
Second, we use self-reports to directly measure how much guilt senders’ experience when they send
the antisocial message.5 This measure allows us to confirm whether the senders’ hedonic experience
following their decisions is consistent with their behavior and normative evaluations.

When we analyze the subjects’ normative ratings, we find that subjects indeed think that sending
the antisocial message is significantly more acceptable when there are two senders instead of one.
Importantly, this view is held by both senders and receivers, suggesting that the difference in ratings
is not merely the result of senders’ internal justification of their own choices. Analyzing the
relationship between antisocial premiums and acceptability ratings reveals that diffusion of
responsibility is best explained by a change in the relationship between second-order beliefs and
antisocial premiums among senders who are already inclined to think that the antisocial message is
not too unacceptable. The senders’ ex post emotional experience is also revealing. We find that
senders feel less guilt when they send the antisocial message in the two-sender game than in the one-
sender game. In other words, the effect of a second sender is not only evident in the senders’ behavior
but also in their emotional state.

A natural question that arises in this context is whether the difference in the antisocial premiums
is due to the fact that the outcome affects a second individual or whether the active participation of
that individual in the decision-making is necessary. We address this question by introducing a third
sender-receiver game in which there is a passive sender who receives the same payoffs as the second
sender in the two-sender games but does not have say in which message is sent. The answer to this
question is not only relevant from a policy perspective, it also allows us to narrow down the type of

models that can be used to explain the difference in antisocial premiums.

4+ We opted for a general method to measure the subjects’ disutility instead of assuming specific functional forms because
there are many models of social preferences and there is no consensus in the literature as to which is the best model to use
(see Fehr and Schmidt 2006).

5 Social emotions like guilt has been shown to be a crucial determinants of whether individuals behave prosocially or

antisocially (van Winden 2007; Hopfensitz and Reuben 2009; Reuben and van Winden 2010).



We find that antisocial premiums with a passive second sender are higher than when the second
sender is active and are very similar to the antisocial premiums in one-sender games. This result
shows that the active involvement of the second sender in the decision-making process is crucial for
diffusion of responsibility to occur.

Our contribution is threefold. First, we demonstrate senders act more antisocially with a partner
in crime than when they act alone. We argue that this is solely due to diffusion of responsibility
caused by the presence of a second decision-maker, as our experimental design eliminates
explanations the require interaction within the group. Second, with a partner in crime, senders think
that antisocial messages are normatively more acceptable, and they experience less guilt when the
send such messages, which are in line with diffusion of responsibility. Finally, we identify a crucial
condition for the effect of a partner in crime: the partner must actively participate in the decision-
making. In other words, responsibility is not diffused with a passive partner who does not partake in

the decision-making process.

2. Related literature

This paper builds on previous studies that investigate how interacting with others affects one’s
proclivity to act antisocially. Diffusion of responsibility in this regard has been mainly presumed in
two circumstances: when individuals interact by bargaining over an antisocial action in a market and

when decisions are jointly made in groups.6

2.1. Diffusion of responsibility via market interactions

Falk and Szech (2013) show that subjects are more inclined to accept the death of a mouse in return
for money when they bargain over the respective amount in a bilateral or multilateral double-auction
market than when they make their decisions individually. Kirchler et al. (2016) confirm this trend by

testing how different interventions concerning morality affect donation decisions via individual

6 Increased antisocial behavior due to the involvement of others is also observed in settings where responsibility is
transferred through delegation or intermediation. For example, delegation leads to lower payoffs for receivers in dictator
games (Hamman, Loewenstein, and Weber 2010; Bartling and Fischbacher 2012) and intermediation leads to less third-
party punishment of unfair allocations resulting in more selfish decisions (Coffman 2011; Oexl and Grossman 2013;

Garofalo and Rott 2017).



choice lists and double-auction markets. The assumption that market environments lead to an
erosion of morality is further supported by Deckers et al. (2016), who find that personal
characteristics that predict antisocial behavior when decisions are made individually lose their
predictive power in market settings. Bartling, Weber, and Yao (2015) examine the willingness to
maximize own payoffs at the cost of a third player in markets with subjects from countries with low
(China) and high (Switzerland) degrees of market-orientation. They find that subjects are less
socially responsible in market settings compared to individual decisions and that this pattern is more
pronounced among subjects with a lower degree of market-orientation.

Unlike these studies, we employ a setting where information about the normative views of others
is not revealed through trade and without a market framing that can distract subjects from thinking
about the acceptability of the antisocial outcome. In other words, we concentrate solely on the effect

of the inclusion of another decision-maker on the willingness of individuals to behave antisocially.

2.2. Diffusion of responsibility via group decisions

The second line of literature investigates whether, compared to individuals, behavior is more
antisocial when decisions are made in groups. Evidence from multiple economic games provides only
mixed support to this assertion.

Various studies have found increased antisocial behavior in groups. In the context of dictator
games, Dana, Weber, and Kuang (2007) find that two individuals making a joint decision give less
than single dictators. Moreover, there is some evidence that groups act more selfishly as proposers
in ultimatum games (Bornstein and Yaniv 1998), as trustees in trust games (Cox 2002), and as
workers in gift-exchange games (Kocher and Sutter 2007). In the context of deception and lying, Keck
(2014) provides evidence that receivers who make joint decisions in an ultimatum game are more
likely to deceive the proposer than single receivers. Kocher, Schudy, and Spantig (2017) find that
groups are more willing to lie than individuals in a die-rolling game (Fischbacher and Follmi-Heusi

2013), even when group members are paid only according to their own decisions.” Other variations

7 Several studies report increased dishonesty when lies benefit others through aligned payoffs—both when decisions are

made individually (Wiltermuth 2011; Gino and Pierce 2010; Conrads et al. 2013) and jointly (Gino, Ayal, and Ariely 2013;



of the anonymous die-rolling game with joint decisions provide further evidence of comparatively
more dishonest acts by groups (Gino, Ayal, and Ariely 2013; Chytilovd and Korbel 2014;
Muehlheusser, Roider, and Wallmeier 2015; Weisel and Shalvi 2015). Nielsen et al. (2017) find that
teams are less likely to keep promises made as trustees in a trust game. Finally, in sender-receiver
games (Gneezy 2005), Sutter (2009) finds that groups are more likely to use strategic deception by
telling the truth when they expect receivers will not follow their message, while Cohen et al. (2009)
find that senders making joint decisions deceive receivers more often than individual senders when
they are informed of the receiver’s decision ahead of time.

However, there are also other studies that find less antisocial behavior by groups than by
individuals. For example, Cason and Mui (1997) find more selfish behavior by dictators when they
are individuals as opposed to groups (but see the critique by Luhan, Kocher, and Sutter 2009). In
sender-receiver games, in addition to the results reported above, Sutter (2009) also finds that groups
of senders lie less than single senders when they expect receivers will follow their message, and
Cohen et al. (2009) find that groups deceive receivers less than individuals when the receivers’
behavior is unknown at the time the decision is made.

When comparing individuals to groups there are reasons other than diffusion of responsibility
that could potentially explain why groups can act more antisocially. By using the strategy method to
elicit the senders’ willingness to act antisocially and eliminating all communication between
decision-makers, we can observe the senders’ preferences independently of the preference-
aggregation rules used in the group decision-making process and we exclude any peer or
argumentation effects.

There are two other studies that investigate diffusion of responsibility in antisocial behaviors by
comparing a single decision-maker to multiple decision-makers who cannot communicate with each

other.8 In one of their treatments, Dana, Weber, and Kuang (2007) compare dictator giving between

Weisel and Shalvi 2015). Danilov et al. (2013) find that aligned payoffs result in more dishonesty only when social ties are
strong among players.

8 Barr and Michailidou (2017) use a die-rolling game to study the willingness of individuals to lie in order to benefit another
player, knowing that the other player is making the same lying decision to potentially benefit them. They find more lying

when individuals make this lying decision compared to a control where the beneficiary of the lie is a passive player.



single dictators and two dictators who simultaneously submit a giving decision knowing that the
unfair outcome will be implemented only if they both choose it. They find more selfish actions with
two dictators. Relatedly, Falk and Szech (2016) find that the fraction of unethical decisions (whether
to let a mouse be killed in return for a certain payoff) is higher when subjects are grouped and thus
cannot find out whether their decision was pivotal for the killing. Our study is different from these
studies in three respects. First, the use of the strategy method allows us to get a more precise measure
of the extent to which diffusion of responsibility occurs. Second, and more importantly, we also
obtain measures of the subjects’ normative views, beliefs, and emotions in order to test directly
whether and how diffusion of responsibility occurs. Third, our experimental design allows us to
investigate an important question in this regard: does diffusion of responsibility require the active

involvement of others in the decision-making process?

3. Sender-receiver games

We employ a two-by-two experimental design using variations of sender-receiver games. The games
vary in the number of senders, either one or two, and the type of antisocial message senders can
deliver, either truthful or deceptive.

In our 1-Sender games, subjects are randomly divided into groups of two and assigned either the
role of a sender or a receiver, neutrally named Player 1 and Player 2. The receiver's task is to choose
one out of ten options in order to determine both players' earnings.

There is one prosocial option that pays €10 to each player, one antisocial option that pays the
sender €17 minus an amount x € [€0, €6.5] and €3 to the receiver, and eight Pareto-dominated
options that pay €4 to the sender and €0 to the receiver. At the beginning of the game, the computer
randomly labels each of the ten options with a unique letter ranging from A to ]J. Although both
players know the payoff consequences of a particular option being chosen, only the sender knows
how each of the ten options is labeled. Table 1(a) is an example of a letter assignment and how this

information is presented to the sender.

Although related, this study is different from ours and others in this literature in that there is no joint antisocial decision to

be made.



Table 1. Example of payoff tables in the sender-receiver games (amounts in euros)

(a) 1-Sender game

Option A B C D E F G H I ]
Sender 4 4 10 4 17-x 4 4 4 4
Receiver 0 0 10 0 3 0 0 0 0 0

(b) 2-Sender game

Option A B C D E F G H I J
Sender A 4 4 10 4 17-x 4 4 4 4 4
Sender B 4 4 10 4 10+x 4 4 4 4 4
Receiver 0 0 10 0 3 0 0 0 0 0

In the 2-Sender game, subjects are randomly matched in groups of three and are assigned either
the role of sender A, sender B, or receiver, neutrally framed as Players 1, 2 and 3. The payoff structure
for sender A and the receiver are identical to those of the sender and receiver in the 1-Sender game.
The new player, sender B, receives identical payoffs as sender A in all nine options except in the
antisocial option where sender B receives €10 plus the amount x, as seen in Table 1(b).

The only information available to the receiver regarding the label assignment of the ten options is
due to a message. In the 1-Sender game, the sender decides which message is sent to the receiver,
whereas in the 2-Sender game, sender A and sender B jointly make this decision. There are two
available messages. The first message, Message I, accurately reveals the label of the prosocial option
and reads “Option <letter paying the receiver €10> will earn you 10 euros”. The second message,
Message I, is one of two types, depending on the “context”. In the Bitter pill context, Message II
accurately reveals the label of the antisocial option and reads “Option <letter paying the receiver €3>
will earn you 3 euros”. In the Deception context, Message Il is deceptive in that it reveals the label of
the antisocial option but claims it is the label of the prosocial option: “Option <letter paying the
receiver €3> will earn you 10 euros”. Like senders, receivers are aware that there are two available
messages and that, in Deception, a message can be deceptive. Hence, it is common knowledge that a
message always reveals the label of either the prosocial or the antisocial option and never the label
of one of the Pareto-dominated options.

Our aim with this design is to let receivers make an informed decision in order for them to have

well-defined beliefs about the senders’ behavior (in contrast to papers based on the design of Gneezy



2005; see Sutter 2009) whilst maintaining the senders’ incentive to reveal their preferences. In other
words, we selected the payoffs and number of Pareto-dominated options to ensure that enough
receivers follow the message for senders to have an incentive to choose the message corresponding

to their preferred outcome.?

3.1. The antisocial premium

We use the strategy method to measure the senders’ willingness to send an antisocial message.
Specifically, senders in the 1-Sender game as well as senders A in the 2-Sender game choose between
Message [ and Message Il in each of the 14 rows in Table 2(a). Senders B in the 2-Sender game choose
between Message | and Message Il in each of the 14 rows in Table 2(b). Senders A and B make their
decisions simultaneously. Thereafter, the computer randomly selects one row to determine which
message is sent.10 In the 2-Sender game, Message Il is sent only if both senders choose Message I,
otherwise Message I is sent. In other words, the antisocial message is sent only with the consent of
both senders. Importantly, this procedure ensures that senders in the 2-Sender game always have a
(weakly) positive incentive to choose according to their preferences.

While Message | always pays €10, the payoff of Message Il depends on the amount x. By
systematically varying x, we measure the minimum monetary compensation senders must receive in
order to send the antisocial Message Il instead of the prosocial Message 1. Accordingly, we call this
minimum compensation the senders’ antisocial premium. More specifically, senders who choose
Message Il over Message I for a given x are classified as having an antisocial premium in the interval

[€x - 0.5, €x].11

9 Specifically, if we define p as the probability that the receiver follows the message, then a sender who prefers option m to
option n will choose the message corresponding to m as long as pU(m) + (1 - p)(1/9)U(n) + (1 - p)(8/9)U(d) > pU(n) + (1 -
p)(1/9)U(m) + (1 - p)(8/9)U(d), where U(.) is the sender’s utility if the option implemented is m, n, or d (a dominated
option). It is easy to see that this inequality holds as long as p > 1/9. Given the receivers’ incentives, even if they possess
social preferences, it is highly unlikely that only 11% of them follow the message.

10 When receivers see the message, they are not informed which row was selected by the computer.

11 At the extremes, senders who always choose Message [ are classified as having an antisocial premium in the interval
[€7.50, o0) if they played in the 1-Sender game or as sender A in the 2-Sender game, or in the interval [€7.00, o) if they
played as sender B in the 2-Sender game. The analogous intervals for senders who always choose Message Il are (-o0,€0.50]

and (-o0, €0.00]. Senders who switched more than once or switched in the wrong direction were not classified.



Table 2. Senders’ choice lists (amounts in euros)

(a) Sender (1-Sender) and sender A (2-Sender) (b) Sender B (2-Sender)

ROV vewsagel % wessgen O wewsgel % Messagen
1 10 0.0 17.0 1 10 0.0 10.0
2 10 0.5 16.5 2 10 0.5 10.5
3 10 1.0 16.0 3 10 1.0 11.0
4 10 1.5 15.5 4 10 1.5 115
5 10 2.0 15.0 5 10 2.0 12.0
6 10 2.5 14.5 6 10 2.5 12.5
7 10 3.0 14.0 7 10 3.0 13.0
8 10 3.5 13.5 8 10 3.5 13.5
9 10 4.0 13.0 9 10 4.0 14.0
10 10 4.5 12.5 10 10 4.5 14.5
11 10 5.0 12.0 11 10 5.0 15.0
12 10 5.5 11.5 12 10 55 155
13 10 6.0 11.0 13 10 6.0 16.0
14 10 6.5 10.5 14 10 6.5 16.5

3.2. Hypotheses

In this subsection, we present testable hypotheses to guide our data analysis. Prior empirical
literature suggests that antisocial premiums will be higher in the 1-Sender compared to the 2-Sender
games. From a theoretical perspective, however, it is unclear why this might be the case.

The standard model of own-payoff maximization predicts that senders always choose the
antisocial Message Il and receivers pick the option indicated in the message in both the 1-Sender and
2-Sender games. However, given the abundant amount of evidence from laboratory experiments and
the field, it is reasonable to expect that a majority of subjects will not behave this way. In this respect,
it is more interesting to consider models that assume people are motivated by more than just
monetary payoffs and predict there are individuals with positive antisocial premiums. To simplify
this discussion, we assume that enough receivers follow the message such that senders have a

dominant strategy to choose the message corresponding to their preferred outcome. This

10



assumption is not restrictive, as we discuss in footnote 9, and is borne out by the data since only 6
out of all 79 receivers deviated from the recommended option.

In many models of social preferences, senders experience disutility if the send the antisocial
Message II. For example, outcome-based models where senders experience disutility because they
care about the earnings of the receiver (Andreoni 1990), the difference in earnings between
themselves and the receiver (Fehr and Schmidt 1999; Bolton and Ockenfels 2000), their reputation
or self-image as generous individuals (Bénabou and Tirole 2006), the welfare of the least well off
(Charness and Rabin 2002), or their honesty (Ellingsen and Johannesson 2004). Also, intention based
models where senders experience disutility when they act unkindly (Rabin 1993) or if they
disappoint the expectations of the receiver (Battigalli and Dufwenberg 2007). All these models allow
for senders with positive antisocial premiums. However, do they predict that the disutility
experienced by sending Message II is reduced with the inclusion of a second sender?

Broadly speaking, models of social preferences can be organized into three categories to explain
why antisocial premiums may decrease from the 1-Sender to the 2-Sender games. The first category
includes outcome-based models where other-regarding concerns are weighted in some way by the
number of players. In these models, the inclusion of a second sender implies that the weight
associated with the receiver is lowered. As an example, consider the model of Bolton and Ockenfels
(2000) where senders experience increasing disutility the more their income deviates from the
average income. In the 1-Sender game, sending Message Il implies a large income difference between
the sender and the average income. In the 2-Sender game, sending Message Il implies a smaller
income difference between the sender and the average income simply because the average income
now includes the income of the second sender who also benefits from sending Message II. Similar
effects are seen in the models of Fehr and Schmidt (1999) and Charness and Rabin (2002).

The second category includes intention-based models of social preferences, which are
characterized by the players’ utility being directly affected by the beliefs of other players. These
models are generally complex and result in multiple equilibria that depend on the players’ beliefs.
However, it is straightforward to intuit that models like guilt aversion (Battigalli and Dufwenberg

2007), where senders feel guilt from sending Message II if the receiver expects them to send Message

11



I, imply lower antisocial premiums in the 2-Sender game than the 1-Sender game if the inclusion of
the second sender increases the receiver’s belief that they will receive Message II.

Lastly, the third category comprises of models that have been specifically created to model
diffusion of responsibility by assuming that an individual’s utility of an antisocial outcome depends
on how likely it is that that individual’s choice was pivotal in determining the outcome (Engl 2017;
Rothenhdusler, Schweizer, and Szech 2017). These models generally predict that increases in the
number of decision makers result in more antisocial behavior.12 Based on these arguments, we

formulate our first hypothesis:

Hypothesis 1: On average, antisocial premiums are lower in 2-Sender games than 1-Sender games.

In addition to studying diffusion of responsibility through decisions, we also investigate subjects’
beliefs and emotions. Our goal is to test whether differences in antisocial premiums, both across
games and across subjects, are indeed the result of differences in the subjects’ correctly anticipated
disutility of sending Message II.

We elicit the senders’ normative views regarding the prosocial and antisocial messages and use
them as a general measure of their expected disutility of behaving antisocially due to other-regarding
concerns. Specifically, after they made their decisions and delivered the message, but before they
learned the final outcome, we asked senders to indicate for each message “How acceptable do you
consider it is to deliver Message I [or Message II] to Player 3 [the receiver]?” Answers were recorded
with a 5-point Likert scale ranging from “very unacceptable” (1) to “very acceptable” (5). We opted
for a simple normative-views elicitation because there is no consensus yet on the most relevant
model of social preferences (see Fehr and Schmidt 2006), which means that concentrating on a
specific functional form entails a large misspecification risk. With our approach, we simply need to
assume that senders will rate the acceptability of each message according their specific other-
regarding motivations. For example, we are assuming that senders who care a lot about efficiency

and senders who care a lot about their self-image will both rate sending Message I as being much

12 Given that senders can unilaterally choose Message I in both the 1-Sender and the 2-Sender games, these models do not
clearly imply diffusion of responsibility in our experiment. However, we include these models in the discussion because
they attempt to define more precisely the meaning of responsibility, which is how the empirical literature generally

motivates the difference between individual and collective decision-making.

12



more acceptable than sending Message I1. This more general approach has been found to work well
in various settings both in the laboratory (Bicchieri and Xiao 2009; Krupka and Weber 2013; Reuben
and Riedl 2013; Erkut, Nosenzo, and Sefton 2015) and the field (Bicchieri 2017).

In addition to the senders, we also asked receivers to rate the acceptability of sending each
message. Receivers were asked after the game was played and they had made their choice but before
they learned their final earnings. Eliciting the receivers’ normative views is interesting for two
reasons. First, they give us a benchmark to evaluate wither the normative views of senders are self-
serving. Second, it allows us to evaluate whether any differences in the senders’ normative views
between the 1-Sender and 2-Sender games are self-serving. In other words, they allow us to test
whether diffusion of responsibility is specific to the senders’ normative perceptions or whether it is
a more general perceptual change. Finally, we also elicited the senders’ belief of the receivers’
normative views. To do so, after indicating their own normative views, we showed senders the
question used to measure the normative views of the receiver in their group, and we asked them to
indicate “What do you think was Player 3’s [the receiver’s] answer to this question?” We incentivized
their answer by paying them €0.25 if they guessed correctly. The senders’ belief of the receivers’
normative views is interesting in that it tells us whether senders think that a second sender affects
only their own other-regarding concerns or whether it also affects the other-regarding concerns of
others.

In addition to their normative views, which are an anticipatory measure of the senders’ utility of
sending each message, we further study the disutility of sending each message by measuring the
senders’ experienced guilt after the message is actually sent. This measure allows us to confirm
whether the senders’ hedonic experience when their decision is implemented is consistent with their
previous normative evaluations and whether it varies between the 1-Sender and 2-Sender games. To
measure the senders’ guilt, we asked them to self-report the intensity at which they experienced a
series of emotions (i.e., guilt, shame, anger, happiness, and gratitude), each on a 7-point Likert scale
that ranged from “not at all” (1) to “very intensively” (7). We asked subjects to report their emotions
in the moment they saw the option that was implemented by the receiver and the earnings of all the
players they were matched with. We use self-reported measures of emotions because we are

particularly interested in measuring guilt. This emotion is known to be important in deterring
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individuals from acting antisocially and it is often used to motivate models of social preferences. To
the best of our knowledge, there is no clear physiological measure of guilt (Adolphs 2002). This is not
to say that self-reports do not have limitations. In particular, one might worry that subjects do not
report their true emotions and instead report a fictitious emotional reaction. Reassuringly,
considerable research has demonstrated that self-reported emotional experiences are highly
correlated with various physiological measures like heart rates, facial movements, and brain
activation (Bradley and Lang 2000; Ben-Shakhar et al. 2007).

If diffusion of responsibility occurs and the senders’ disutility from sending Message Il is lower in

the 2-Sender games than in the 1-Sender games then the following hypotheses follow:

Hypothesis 2a: On average, senders rate sending the antisocial message to the receiver as more

acceptable in the 2-Sender game than in the 1-Sender game.

Hypothesis 2b: On average, if the receiver implements the antisocial message, senders experience

lower intensities of guilt in the 2-Sender game than in the 1-Sender game.

As discussed above, beliefs are direct determinants of one’s willingness to act antisocially in
intention-based models of social preferences. Although beliefs are incorporated into the utility
function of individuals in different ways, an approach that seems particularly relevant to our game is
that of models of guilt aversion (Battigalli and Dufwenberg 2007; Battigalli Charness, and
Dufwenberg 2013). In these models, the beliefs that trigger guilt are the senders’ second-order
beliefs. Specifically, senders experience more guilt for sending Message Il if they believe they are
disappointing the receiver, i.e., if they believe that the receiver’s expected probability of receiving
Message Il is low. Hence, these models predict a negative relationship between the senders’ second-
order beliefs and antisocial premiums.13

To have a direct test of these predictions, we elicit the senders’ beliefs about the receivers’

expected probability of receiving Message II. In order to do so, we first elicit the receivers’ expected

13 In fact, if we take the normative views as a measure of the guilt sensitivity parameter (i.e., how much guilt one feels for a
given second-order belief), then models of guilt aversion predict that antisocial premiums are the result of the interaction
between normative views and second-order beliefs. For example, the senders with the highest antisocial premiums would

be senders who think sending Message I is very unacceptable and believe receivers expect to receive Message I.
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probability of receiving Message Il by asking them “How many of the Players 1 [or pairs of Players 1
and 2, which are senders] in the room do you think will deliver Message 11?” Thereafter, we showed
this question to the senders and asked them to indicate “What do you think was Player 3’s [the
receiver’s] answer to this question?” These elicitations were incentivized by paying senders €0.25
and receivers €0.75 per correct answer.1* One way for models of guilt aversion to explain diffusion
of responsibility is if second-order beliefs to vary between the 2-Sender than in the 1-Sender game

according to our last hypothesis:

Hypothesis 3: On average, the senders’ belief of the receivers’ expected probability of receiving the

antisocial message is higher in the 2-Sender game compared to the 1-Sender game.

3.3. Procedures

We ran the experiment between February and March 2015 at the Laboratory of Experimental
Economics (LEE) at University Jaume I in Castellon, Spain. A total of 197 undergraduate students
including 112 men and 85 women from different faculties were recruited using ORSEE (Greiner
2015). We conducted eight sessions, each lasting around 1.5 hours.

Upon arrival, the subjects were randomly assigned to computer terminals. Thereafter, the
instructions for the experiment were read aloud by the experimenter and subjects were asked to
answer a series of control questions (instructions are available in the Appendix). Subjects had the
possibility to ask questions during the whole process. The experiment was then conducted using z-
Tree (Fischbacher 2007).

Once senders made a decision for each of the 14 values of x (see Table 2), the computer randomly
selected one of these values and displayed the text of the chosen message on the senders’ screen. All
senders in the 1-Sender game and Sender B in the 2-Sender game were asked to write down the
message on an empty sheet of paper located on their desk and then wait for an experimenter to arrive
to their desk. There were three experimenters in each session. The experimenter checked whether

the written message coincides with the text on the screen and then guided the sender to their

14 Unbeknownst to the subjects, we paid receivers a higher amount for an accurate answer in order to partly compensate
them for their potentially lower earnings. We also elicited the sender’s beliefs about the receivers’ behavior by asking them

“How many of the Players 3 [receivers] in in the room will follow the message they received?”
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receiver’s desk. The sender handed the sheet over to the receiver and then returned to his/her seat.
During the delivery process, the experimenter ensured that there would not be any communication
between senders and receivers, for instance by talking or through facial expressions. All subjects
were informed about the delivery process in the experimental instructions and knew that
communication with other subjects implied not being paid their earnings. Once all senders returned
to their desk, receivers were asked to type into the computer screen the message they received and
to choose one of the ten options to determine the final earnings of each player. Once the experiment

ended, subjects were paid in cash. Average earnings were around €15, including a €5 show-up fee.

4. Results

A total of 197 subjects participated in our experiment, 118 as senders and 79 as receivers. Of all the
senders, 7 senders switched more than once and 1 sender switched from Message Il to Message I as
the premium for Message II increased. Since it is not clear what the antisocial premium of these
subjects is, we dropped them from the statistical analysis. However, our results are robust to
including these subjects and using the number of Message Il choices as a measure of antisociality.
This leaves us with 39 senders in the 1-Sender game (19 in Bitter pill and 20 in Deception) and 71

senders in the 2-Sender game (35 in Bitter pill and 36 in Deception).

4.1. Antisocial premium

Figure 1 plots the cumulative distributions of the senders’ antisocial premiums in the 1-Sender and
2-Sender games (pooling Bitter pill and Deception contexts). Consistent with the literature, the figure
reveals that many senders are willing to forego large profits in order to act prosocially. More
interestingly, having a second sender lowers antisocial premiums since the distribution clearly shifts
to the right as one goes from one to two senders.

The difference between the two games is also seen in Figure 2, which depicts the mean antisocial
premium depending on the number of senders as well as the context. On average, senders in the 2-
Sender game require €1.40 less for sending Message Il than senders in the 1-Sender game (€1.49 less
in Bitter pill and €1.33 less in Deception). This difference is substantial, considering that the overall

mean antisocial premium across both games is only €3.28.
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Figure 1. Cumulative distributions of senders’ antisocial premiums
In order to evaluate whether these differences are statistically significant, we use interval
regressions with the senders’ antisocial premium as the dependent variable. This allows us to
account for the fact that if a sender switches from Message [ to Message Il when the latter pays more
than €x, then we know that her antisocial premium lies in the interval [€x - 0.50, €x] (see Stewart
1983).15 All regressions are estimated using robust standard errors and are found in Table A1 of the
Appendix. Lastly, since we have a clear directional hypothesis, we report p-values of one-tailed tests.
We find that antisocial premiums are significantly lower in the 2-Sender game compared to the 1-
Sender game (p = 0.003 overall; p = 0.016 in Bitter pill; p = 0.022 in Deception).16 We summarize these

findings as our first result.

Result 1: The involvement of a second sender significantly lowers antisocial premiums in both Bitter

pill and Deception contexts.

15 At the extremes, senders who always choose Message I (Message 1I) have an antisocial premium in the interval [€7.50,
o) if they played in the 1-Sender game or as Sender A in the 2-Sender game or in the interval [€7.00, o) if they played as
Sender B in the 2-Sender game. The analogous intervals for senders who always choose Message Il are (oo, €0.50] and (oo,
€0.00]. These results are robust if we use linear or ordered probit regressions instead of interval regressions.

16 A difference-in-differences test reveals that the difference between the 1-Sender and 2-Sender games does not differ
between Bitter pill and Deception (p = 0.993). The difference in antisocial premiums between Bitter pill and Deception is

close to statistical significance in the 1-Sender game (p = 0.074) and is significant in the 2-Sender game (p = 0.003).
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Figure 2. Senders’ mean antisocial premium depending on the game and context

Note: Error bars correspond to 95% confidence intervals.

4.2. Normative views and second-order beliefs

Here, we test the hypothesized reasons for why a second sender lowers antisocial premiums.

Normative views

First, we examine the subjects’ normative views, i.e., their ratings of how acceptable sending Message
Il is. Figure 3(a) presents the senders’ and receivers’ mean acceptability ratings of sending Message
Il and the senders’ mean belief of the receivers’ acceptability ratings. More detailed summary
statistics are reported in Table 3 as well as in Table A2 in the Appendix. Given that normative views
are discrete, ranging from very unacceptable (1) to very acceptable (5) (see Section 3.3), we use
ordered probit regressions to test whether differences between games are statistically significant.
The regression coefficients are provided in Table A3 of the Appendix. As before, since there is a
directional hypothesis, we report p-values of one-tailed tests.1”

On average, senders in the 2-Sender games think it is significantly more acceptable to send

Message Il than senders in the 1-Sender games (2.97 vs. 2.33, p = 0.004). Interestingly, the receivers’

17 Since the senders’ normative views were elicited after the message delivery, we cluster standard errors in the 2-Sender

game on the matched pairs. Results are robust to the use of linear regressions instead of ordered probit regressions.
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Figure 3. Subjects’ mean normative views and beliefs

Note: Error bars correspond to 95% confidence intervals.
acceptability ratings are also higher in the 2-Sender games (3.08 vs. 2.60, p = 0.051) as are the
senders’ beliefs of the receivers’ acceptability ratings (2.42 vs. 1.62, p=0.004).18

A common concern with self-reported measures, such as the subjects’ normative views, is that

they could be self-serving and depend on their experience in the game. Here we present three pieces

18 This pattern persists when we examine each context separately. In Bitter pill, the difference in acceptability ratings
between the 1-Sender and the 2-Sender games is -0.69 for senders (p = 0.011), -0.69 for the senders’ belief of the receivers’
acceptability ratings (p = 0.063), and -0.35 for receivers (p = 0.190). In Deception, the difference between the 1-Sender and
the 2-Sender games is -0.59 for senders (p = 0.050), -0.92 for the senders’ beliefs of the receivers’ acceptability ratings (p
=0.010) and -0.63 for receivers (p = 0.058).
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of evidence suggesting that this is not the case for our elicited normative views. First, antisocial
messages are rated more acceptable in 2-Sender games than in 1-Sender games by not only senders,
but also by receivers. This suggests that the change in normative views is not due to self-serving self-
reporting by senders.19 Second, there is no evidence that senders in the 1-Sender game rate the
acceptability of Message I differently from senders in the 2-Sender game (p = 0.145), which one would
expect if normative evaluations are affected by the subjects’ experience in the game. Third, we also
ran the regressions reported above controlling for subjects’ experience up to the point where they
reported their normative views. Specifically, we controlled for (i) which one of the two messages was
actually delivered, (ii) the choice of the other sender in the 2-Sender games, and (iii) the senders’
earnings if the message is followed by the receiver. We find, once again, that the senders’ normative
views as well as their beliefs about the receivers’ normative views significantly differ between the 1-
Sender and 2-Sender games (p = 0.009 and p = 0.034 respectively). Moreover, the control variables
are neither jointly significant (p > 0.770) nor individually significant (p > 0.427) in either regression

(see Table A4 in the Appendix for details).

Second-order beliefs

Next, we turn to senders’ belief of the receiver’s expected probability of receiving Message 11, to which
we refer to as the senders’ second-order belief. The senders’ second-order belief and the receivers’
actual expected probability of receiving Message Il are depicted in Figure 3(b) (see Table 3 for more
detailed summary statistics). We use Tobit regressions to test for differences across games as belief
responses are censored at 0% and 100%. The regression coefficients are provided in Table A5 of the
Appendix.20

On average, senders think that receivers expect to receive Message Il with probability 0.57 in the
1-Sender games and 0.56 in the 2-Sender games (p = 0.628). The senders’ beliefs are fairly accurate
as receivers expect to receive Message Il with probability 0.56 in the 1-Sender game and 0.50 in the

2-Sender game (p = 0.835). Hence, contrary to what we initially hypothesized, we do not find evidence

19 We find that normative views of receivers do not differ significantly from those of senders in either the 1-Sender (p =
0.223) or the 2-Sender games (p = 0.727).
20 As before, we cluster standard errors on the matched sender pairs in the 2-Sender game and report p-values of one-tailed

tests. Results are robust to the use of linear regressions instead of tobit regressions.
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Table 3. Means and standard deviations of subjects’ normative views and beliefs

Overall Bitter pill Deception
1-Sender 2-Sender 1-Sender 2-Sender 1-Sender 2-Sender
Senders’ normative views of sending 2.33 2.97 2.11 2.80 2.55 3.14
Message II (1.15) (1.15) (1.05) (1.08) (1.23) (1.20)
Senders’ belief of the receivers’ 1.62 2.42 1.74 2.43 1.50 2.42

normative views of receiving Message I1 (1.09) (1.56) (1.28) (1.54) (0.89) (1.61)
Receivers’ normative views of receiving  2.60 3.08 2.30 2.65 2.90 3.53

Message II (1.15) (144) (0.92) (1.53) (1.29) (1.22)
Senders’ belief of the receivers’ expected 0.57 0.56 0.52 0.49 0.62 0.63
probability of receiving Message 11 (0.32)  (029) (0.31) (0.28) (0.33) (0.30)
Receivers’ expected probability of 0.56 0.50 0.57 0.34 0.55 0.66
receiving Message 11 (029) (0.28) (0.28) (0.26) (0.29)  (0.20)

that senders’ second-order beliefs are affected by having a second sender.2! These findings establish

our second result.

Result 2: The involvement of a second sender makes sending Message Il more normatively acceptable.
By contrast, the senders’ belief of the receivers’ expected probability of receiving Message Il remain

unchanged.

4.3. Determinants of the antisocial premium

To further understand the determinants of antisocial premiums, we conduct a series of interval
regressions of the senders’ antisocial premiums, reported in Table 4. The specification in Column I
includes the senders’ normative views, their second-order beliefs, and a dummy variable indicating
whether it is the Deception or Bitter Pill context. Specification Il adds the interaction term of senders’
normative views with their second-order beliefs. Finally, specification III includes a set of control
variables: (i) the sender’s expected probability that the receiver will implement the option

mentioned in the message, (ii) the sender’s gender, (iii) age, (iv) age squared, and (v) whether the

21 1f we look at each context separately, we find that, compared to the 1-Sender game, second-order beliefs in the 2-Sender

game are significantly higher in neither Bitter pill (p = 0.683) nor Deception (p = 0.513).

21



Table 4. Determinants of the antisocial premium

Note: Interval regressions of senders’ antisocial premiums. ‘Normative views’ are the senders’ appropriateness ratings
of sending Message II; ‘Second-order beliefs’ are the senders’ belief of the receivers’ expected probability of receiving
Message II; ‘Deception context’ is a dummy variable indicating the Deception context. Robust standard errors clustered

on matched pairs of senders are presented in parentheses. *, ™, and " indicate statistical significance at 0.01, 0.05, and

0.10 using two-tailed tests.

1-Sender game 2-Sender game
Specification I I1 I11 I I1 [11
Normative views -0.39 -0.98° -1.03* -0.20 -1.06™ -1.00*
(0.33) (0.50) (0.55) (0.25) (0.39) (0.39)
Second-order belief -6.32™ -9.15* -9.39* -3.01™ -7.25" -7.50"
(1.48) (2.68) (3.02) (0.91) (1.80) (1.83)
Normative views x Second-order belief 1.13 1.20 1.44™ 131"
(0.93) (1.01) (0.53) (0.53)
Deception context -1.00 -094 -1.04 -1.08" -0.89" -0.68"
(0.76) (0.76) (0.77) (0.44) (0.39) (0.36)
Constant 9.02™ 10.48™ 10.76™ 5.26™ 7.66™ 10.29™
(1.08) (1.47) (1.77) (0.97) (1.38) (1.62)
Additional controls No No Yes No No Yes
Observations 39 39 39 71 71 71
X2 2549 3042 4057 2361 3420 64.74

sender was sender B in the 2-Sender game.?2 In all regressions, we cluster standard errors on
matched sender pairs in the 2-sender game.

We see a similar pattern across the 1-Sender and the 2-Sender games in Table 4. First, normative
views have a negative effect on antisocial premiums. That is to say, the premium senders require to
send Message II is lower the more acceptable they perceive sending Message Il is. Second, the
negative coefficients on second-order beliefs indicates that senders are more willing to send the
antisocial message if they believe that the receiver expects to receive that message. Third, the
interaction between normative views and second-order beliefs is positive, although it is statistically
significant only in the 2-Sender games. In other words, second-order beliefs have a stronger effect on

the behavior of senders who think sending Message II is unacceptable compared to senders who

22 We standardized the control variables so that the constant is comparable across specifications Il and III. The coefficients

and standard errors of these control variables are presented in Table A6 in the Appendix.
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Figure 4. Estimated antisocial premium depending on the sender’s normative views and
second-order belief

Note: Estimates based on specification IIl in Table 4. Very unacceptable (acceptable) corresponds to the views of
the sender in the 10th (90th) percentile of the normative views distribution. Dotted lines correspond to * one

standard error.

think that sending Message Il is acceptable. This general pattern is consistent with models of guilt
aversion (Battigalli and Dufwenberg 2007), which predict that senders avoid disappointing the
receiver only when their guilt-sensitivity is high.23

Despite the similar general pattern, there is a noticeable difference between the 1-Sender and 2-
Sender games. To visualize this difference, in Figure 4 we use the coefficients of specification III to
plot the estimated mean antisocial premium depending on the senders’ second-order belief at two
different values for their normative views (keeping all other variables at their mean). The dark blue
line shows the relationship between antisocial premiums and second-order beliefs for senders who
think sending Message Il is “very unacceptable” (10t percentile of the distribution of normative
views), while the light brown line depicts the same relationship for senders who think sending
Message Il is “very acceptable” (90t percentile of the distribution of normative views).

The key difference between the 1-Sender and 2-Sender games lies in the slopes of the light brown

lines. Senders in the 1-Sender game who think that it is acceptable to send Message Il nonetheless

23 We also conducted regressions substituting the senders’ normative views with their belief about the receivers’ normative
views. The results are presented in Table A7 in the Appendix. We find that the general pattern is similar to the one reported

above. However, the interaction between normative views and second-order beliefs is even weaker in the 1-Sender game.
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increase their antisocial premium to avoid disappointing the receiver. By contrast, senders with these
normative views in the 2-Sender game appear to ignore the receiver’s expectations.2* Hence, even
though the introduction of a second sender does not impact mean second-order beliefs (see Result
2), it does change the relationship between the second-order beliefs of some senders and their

antisocial premiums. This is stated as our third result.

Result 3: Normative views and second-order beliefs are both important determinants of the senders’
antisocial premiums. The relationship between second-order beliefs and antisocial premiums weakens

between the 1-Sender and 2-Sender games for senders who view sending Message Il as acceptable.

Senders’ emotions

Next, we briefly analyze the senders’ emotional reaction. This analysis can be used to corroborate
that the senders’ hedonic experience is consistent with their behavior across the two games.2s Qur
analysis focuses on the amount of guilt that senders experience the moment they see the final
outcome of the game (measured in a 1 to 7 Likert scale) depending on whether they sent the
antisocial or the prosocial message.26

On average, senders experience significantly more guilt after sending the antisocial Message Il
than after sending the prosocial Message I. The difference is substantial: 4.23 vs. 1.09 in the 1-Sender
game and 2.68 vs. 1.62 in the 2-Sender game (p < 0.026). More tellingly, we also find that, on average,

senders experience significantly less guilt after sending Message II in the 2-Sender game compared

24 When testing whether the estimated social premiums differ between games, we find that senders who think that it is
acceptable to send Message II have significantly higher antisocial premiums in the 1-Sender game as long as their second-
order beliefis less than 0.59 (Wald tests, p < 0.05).

25 Summary statistics for all emotions are provided in Table A8 in the Appendix. Moreover, although our interest is on guilt,
we also performed a similar analysis for the other elicited emotions. Table A10 contains the regression results of other
negative emotions (shame and anger) and Table A11 of positive emotions (happiness and gratitude). By and large, these
results are in line with the results for guilt.

26 In the 1-Sender game, 22 Message I's and 17 Message II's were delivered; while in the 2-Sender game, 27 Message I's and
11 Message II's were delivered. From these, we drop the six instances where the final outcome was not a direct consequence
of the senders’ choices because the receiver chose a different option from the one suggested in the message. However, our

results remain unchanged if we include these observations.
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to the 1-Sender game (2.68 vs. 4.23, p < 0.006).27 Hence, the effect of having a second sender is not
only evident in the senders’ behavior but also in their emotional state.?8 This leads us to our fourth

result.

Result 4: Senders experience less guilt for sending Message 11 if a second sender is involved.

4.4. Diffusion of responsibility and active participation

An important question arising from our main findings is: does diffusion of responsibility require
sender B’s active participation in the decision making or is the presence of a second sender enough
to reduce antisocial premiums? To answer this question, we ran additional sessions using a variation
of the 2-Sender game that we refer to as the Passive-Sender-B game.

In the Passive-Sender-B game, sender B is present, delivers the message, and receives the same
payoffs as in the 2-Sender game, but sender B does not have any say on the content of the message
that is sent to the receiver. The message is picked solely by sender A using the same procedure as in
the 1-Sender game. Detailed instructions are provided in the Appendix. We ran two sessions of the
Passive-Sender-B game in the Deception context.2 A total of 66 subjects participated in these sessions,
22 sender A’s, 22 sender B’s, and 22 receivers.

As mentioned in Section 3, some prominent outcome-based models of social preferences (e.g.,

Fehr and Schmidt 1999; Bolton and Ockenfels 2000; Charness and Rabin 2002) predict that adding a

27 These p-values are obtained from linear regressions of the senders’ experienced guilt reported in Table A12 of the
Appendix. In addition, in Table A9 of the Appendix, we present regressions that analyze the association between the
senders’ guilt and their normative views whilst controlling for the context and the senders’ individual characteristics. We
find that senders who deliver Message II experience more guilt the more they consider that sending Message II is
normatively unacceptable. Interestingly, this effect is much stronger in the 1-Sender game compared to the 2-Sender game.
28 A possible concern may be that these differences are the consequence of emotions being self-reported. For instance,
senders might not report their true emotions and instead report the emotional reaction they think the experimenter
expects. We think that this is an unlikely explanation for the difference between games. That is, it is hard to see how subjects
could anticipate that the "expected’ emotional reaction is more guilt for Message II in the 1-Sender than in the 2-Sender
game when subjects took part in only one of these games.

29 We decided against running sessions of the Passive-Sender-B game in the Bitter pill context because the introduction of a
second sender lowers anti-social premiums similarly in both contexts. This way, we could concentrate our resources on

one context (Deception) and increase the power of the comparison between the three games.

25



(a) Antisocial premium
€7

€6
€5
€4
€3
€2
€1

€0
1-Sender 2-Sender Passive-

sender-B

(b) Acceptability of sending Message II

From very unacceptable (1) to very acceptable (5)

Sender's belief of the
receiver's normative views

1-Sender 2-Sender Sender A Sender B 1-Sender 2-Sender Sender A Sender B
Passive-Sender-B Passive-Sender-B

Sender's normative views

[\S]

Ju—y

Figure 5. Subjects’ mean antisocial premiums and normative views including those of Sender A and
Sender B from the Passive-Sender-B game

Note: The 1-Sender and 2-Sender games include subjects from only the deception context. Error bars correspond to 95%

confidence intervals.

second sender lowers antisocial premiums. This prediction, however, holds irrespective of whether
the second sender takes an active part in the decision-making process or not. Hence, with the Passive-
Sender-B game, we are able to determine the extent to which these models explain the observed
reduction in antisocial premiums between the 1-Sender and 2-Sender games.

Figure 5(a) depicts the mean antisocial premium in the Passive-Sender-B game as well as in the
Deception context of the 1-Sender and 2-Sender games. Like in section 4.1, we use interval regressions
to evaluate whether differences are statistically significant (available in Table A1 of the Appendix).

We find that antisocial premiums in the Passive-Sender-B game are close to those in the 1-Sender
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game (€3.95 vs. €3.43 on average; p = 0.558) and significantly higher than antisocial premiums in
the 2-Sender game (€3.95 vs. €2.10 on average; p = 0.004). Therefore, we conclude that active
participation of a partner in crime is necessary for diffusion of responsibility to occur.

A similar pattern is observed when we compare normative views across the three games. Figure
5(b) depicts the senders’ mean acceptability ratings of sending Message II and their belief of the
receivers’ acceptability ratings in the 1-Sender and 2-Sender games as well as in the Passive-Sender-B
game for both the active Sender A and the passive Sender B. By and large, we see that the senders’
acceptability ratings of the active and passive senders in the Passive-Sender-B game are similar to
those of senders in the 1-Sender game and below those of senders in the 2-Sender game.3° In the
Appendix, we further demonstrate that the beliefs and emotions of senders in the Passive-Sender-B
game follow the same pattern as those of senders in the 1-Sender game and display similar differences
vis-a-vis senders in the 2-Sender game. Namely, there are no noticeable differences in second-order
beliefs and lower levels of experienced guilt if the receiver follows Message II in the Passive-Sender-
B game compared to the 1-Sender game (for details see Tables A1, A2, A3, A6, A7, A8 and A12). We

summarize our findings as our last result.

Result 5: The addition of a passive second sender does not lower antisocial premiums compared to the
game with one sender. Consistent with this result, a passive second sender does not make sending

Message Il more normatively acceptable.

30 Like in section 4.2, we use ordered probit regressions to evaluate whether differences are statistically significant
(available in Table A4 of the Appendix). There are no statistical differences between senders in the 1-Sender game and
senders A in the Passive-Sender-B game (for acceptability ratings, 2.55 vs. 2.57, p = 0.979; for belief of the receivers’
acceptability ratings 1.50 vs. 1.67, p = 0.707) or senders B in the Passive-Sender-B game (for acceptability ratings, 2.55 vs.
2.23,p =0.365; for belief of the receivers’ acceptability ratings 1.50 vs. 1.91, p = 0.707). By contrast, senders in the 2-Sender
game tend to view sending Message II to be more acceptable than senders A in the Passive-Sender-B game (for acceptability
ratings, 3.14 vs. 2.57, p = 0.117; for belief of the receivers’ acceptability ratings 2.42 vs. 1.67, p = 0.055), and senders B in
the Passive-Sender-B game (for acceptability ratings, 3.14 vs. 2.23, p = 0.009; for belief of the receivers’ acceptability ratings
2.42vs.1.91, p=0.227). Similarly, the acceptability ratings of receivers in the Passive-Sender-B game are similar to those of

receivers in the 1-Sender game (2.73 vs. 2.90, p = 0.337) but not in the 2-Sender game (2.73 vs. 3.53, p = 0.048).
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5. Conclusion

In this study, we first present evidence that individuals tend to behave more antisocially with a
partner than when acting alone. We attribute this phenomenon to diffusion of responsibility, as our
games are designed to rule out other popular explanations for this phenomenon. In the 2-Sender
game, senders submit their decisions simultaneously via a choice list so that joint decisions are made
without allowing any type of interaction. The absence of interaction between senders allows us to
eliminate explanations such as peer effects and information exchange through the deliberation
process, while the lack of a typical market setting rules out explanations such as social information
revealed through the bids and asks of others and the introduction of a more materialistic framing.

Moreover, our interpretation of diffusion of responsibility is also consistent with the senders’
normative views and their emotional reactions. We find that senders think that sending antisocial
messages is more acceptable in the presence of a second sender. Interestingly, this difference in
normative views in also held by receivers, which suggests that diffusion of responsibility is not a self-
serving shift in the senders’ other-regarding concerns. In other words, senders are not using the
presence of the second sender as an “excuse” to behave badly. Instead, it is a more general shift in
how unacceptable the antisocial option is perceived.

Finally, results from our Passive-Sender-B game, in which the second sender does not take on an
active role, suggests that the key driver for diffusion of responsibility is the partner’s active
involvement in the decision process, and is not the senders’ preferences over their partner’s final
earnings. This finding is inconsistent with outcome-based models of social preferences as an

explanation for diffusion of responsibility.
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Appendix for “Partners in Crime: Diffusion of

Responsibility in Antisocial Behaviors”

ABSTRACT
This document contains the supplementary materials for the paper Behnk, Hao, and Reuben (2017).
It is organized as follows: Section A1l contains a sample of the instructions and screenshots used in
the experiment; Section A2 contains the regressions presented in the paper including the coefficients
of the control variables and additional statistical analysis reported in the paper but not fully

described there due to space constraints.

Al. Instructions and screenshots

This section contains instructions and screenshots used in the Deception treatments. The instructions
used in the Bitter pill treatments are almost identical and are available from the authors upon

request.

A1l.1. Instructions for the 1-Sender game in Deception

You are participating in a study on economic decision-making. You have already earned €5 for
showing up on time. Please read these instructions carefully as they describe how you can earn
additional money. You will be paid all your earnings in cash.

Please do not talk or communicate with other participants in any way. If you have questions, raise
your hand and one of us will help you.

In the study, all participants are randomly assigned to groups of two. Within each group, the
computer randomly assigns participants to the roles of Player 1 and Player 2. You will be informed

of your role on the computer screen.

Summary of the study

= There are ten options with payments for each player. Player 1 is informed of the payment each

player receives in each option. Player 2 does not receive this information.



= Player 1 chooses one message out of the two available messages to be sent to Player 2. Each
message states that a specific option is the option that gives the highest payment to Player 2.
= Player 1 delivers the message to Player 2 in person.

= Player 2 chooses an option that determines the earnings of both players.

Specific instructions

There are ten options, each one labelled with a unique letter: A, B, C, D, E, F, G, H, |, or ]. The computer
will randomly assign one option to pay €10 to Player 1 and €10 to Player 2 and another option to
pay €17 to Player 1 and €3 to Player 2. The remaining eight options pay €4 to Player 1 and €0 to
Player 2.

How much each player earns in each option will be shown only to Player 1. The following
table is an example of how payments could be assigned to the various options and how this

information would be presented to Player 1.

(<o ]
—

Option A B C
Player 1’s payment | 4 4 10 4 17 4 4 4 4
Player 2’s payment | 0 0 10 0 3

Player 2 will not know which options provide positive earnings for him/her. The table below

shows what Player 2 will see.

Option A B C D E F G H [ ]
Player 1’s payment ? ? ? ? ? ? ? ? ? ?
Player 2’s payment ? ? ? ? ? ? ? ? ? ?

The only information that Player 2 receives regarding the payments of the various options
is the message chosen and delivered by Player 1. After receiving the message, Player 2 chooses
one of the ten options. The option chosen by Player 2 determines the earnings of both players in the
group.

Player 1 chooses a message

Player 1 chooses one message for Player 2. There are two available messages. Each message

corresponds to one of the two options with positive earnings for both players.



Message I corresponds to the option that pays €10 to Player 2. The message reads “Option <letter of
option that pays €10 to Player 2> will earn you 10 euros”.
Message II corresponds to the option that pays €3 to Player 2. The message reads “Option <letter of
option that pays €3 to Player 2> will earn you 10 euros”.

Note that Player 1 cannot choose a message that corresponds to an option that pays €0 to Player
2. Therefore, when Player 2 receives a message, he/she will not know whether the option mentioned
in the message pays him/her €10 or €3, but he/she can be certain that the option does not pay

him/her €0.
Example

Suppose that the computer randomly assigns payments to options as shown in the table below.

Option F G H I |
Player 1’s payment | 4 4 4 17 4 10 4 4 4

©

Player 2’s payment | 0 0 0 3 0 10 0

In this case, Player 2 can receive one of the following two messages:

“Option F will earn you 10 euros”

“Option D will earn you 10 euros”
Player 1 delivers the message to Player 2. If the option mentioned in the message coincides with the
option subsequently chosen by Player 2, then Player 1 pays a cost between €0 and €6.50 for
delivery. The screens below will be used to determine which message Player 1 delivers and how
much Player 1 pays. Each screen displays a list containing 14 rows, each row representing a possible
cost. Player 1 must decide between Message I and Message Il in each of the 14 rows. Specifically, in
each row, Player 1 decides between:
= Choosing Message I and paying a cost of €0 for delivering this message.
= Choosing Message II and paying a cost specified in that row for delivering this message.

After Player 1 has made his/her decisions, one of the 14 rows will be randomly selected by the

computer to determine which message will be delivered to Player 2. All rows have the same chance

of being selected; therefore, you should make your decision in each row seriously.



Decisions of Player 1

You are Player 1

Option A B & D E F G H 1 J
Player 1's payment 10 4 4 4 4 4 4 17 4 4
Player 2's payment 10 0 0 0 0 0 0 3 0 0

Please decide between Message | and Message Il in each row.
Message I: Message II:
‘Option A will earn you 10 euros Option H will earn you 10 euros
Player 2 earns €10 if he/she chooses Option A. Player 2 earns €3 if he/she chooses Option H.
Row Cost Your payment Cost Your payment

1 0 10 co 0o 17.0

2 0 10 co 05 165

3 0 10 cc 1.0 16.0

4 0 10 cc 15 155

5 0 10 co 20 150

B 0 10 co 25 145

7 0 10 cc 3.0 140

8 0 10 cc 35 135

9 0 10 cc 40 120

10 0 10 co 45 125

1 0 10 cc 50 120

12 0 10 cc 55 15

13 0 10 cc 6.0 1.0

14 0 10 co 65 105

Player 1 will deliver the message determined by his/her choices in the selected row in the following

way:

» Inthe selected row, if Player 1 chose Message I, then Player 1 delivers Message 1. In this case,
if Player 2 chooses the option corresponding to Message I, then both Player 1 and Player 2 earn
€10.

= In the selected row, if Player 1 chose Message II, then Player 1 delivers Message II. In this
case, if Player 2 chooses the option corresponding to Message II, then Player 1 earns €17 minus
the cost specified in that row and Player 2 earns €3.

Player 2 will not be informed which row was selected by the computer.
Examples

Suppose that Player 1 makes the choices shown below. In this example, Player 1 is willing to pay at
maximum €4.5 for delivering Message II. Given these choices, the following occurs if the computer

randomly selects one of the rows below:



= Row 9: Since Player 1 chose Message Il then he/she delivers Message I1. Thereafter, if Player 2
chooses the option corresponding to Message II, then Player 1 earns €17 - €4 = €13 and Player
2 earns €3.

= Row 12: Since Player 1 chose Message I then he/she delivers Message 1. Thereafter, if Player 2

chooses the option corresponding to Message I, then both Player 1 and Player 2 earn €10.

Decisions of Player 1

You are Player 1
Option A B C D E F G H | J
Player 1's payment 10 4 4 4 4 4 4 17 4 4
Player 2's payment 10 0 0 ] 1] 1] 1] 3 1] 1]
Please decide between Message | and Message Il in each row.
Message I: Message II:
Option A will earn you 10 euros Option H will earn you 10 euros

Player 2 earns €10 if he/she chooses Option A Player 2 earns €3 if he/she chooses Option H.
Row Cost Your payment Cost Your payment

1 0 10 ce 0.0 17.0

2 0 10 ce 05 16.5

3 0 10 ce 10 16.0

4 0 10 Ce 15 155

5 0 10 ce 20 15.0

6 0 10 ce 25 145

7 0 10 ce 30 140

8 0 10 ce 35 135

9 0 10 ce 40 13.0

10 0 10 ce 45 125

" 0 10 XS 50 12.0

12 0 10 XS 55 15

13 0 10 XS 60 1.0

14 0 10 [ X 65 105

Suppose that Player 1 makes the choices shown below. In this example, Player 1 is willing to pay at

maximum €2 for delivering Message II. Given these choices, the following occurs if the computer

randomly selects one of the rows below:

= Row 4: Since Player 1 chose Message Il then he/she delivers Message II. Thereafter, if Player 2
chooses the option corresponding to Message 11, then Player 1 earns €17 - €1.5 = €15.5 and
Player 2 earns €3.

= Row 6: Since Player 1 chose Message I then he/she delivers Message 1. Thereafter, if Player 2

chooses the option corresponding to Message I, then both Player 1 and Player 2 earn €10.



Decisions of Player 1

You are Player 1
Option A B c D E F G H | J
Player 1's payment 10 4 4 4 4 4 4 17 4 4
Player 2's payment 10 1] ] 0 1] 0 0 3 0 0
Please decide between Message | and Message |l in each row.
Message I: Message Ii:
‘Option A will earn you 10 euros ‘Option H will earn you 10 euros

Player 2 earns €10 if he/she chooses Option A Player 2 earns €3 if he/she chooses Option H.
Row Cost Your payment Cost Your payment

1 0 10 L Es 00 17.0

2 0 10 L Ne 05 165

3 0 10 L XS 10 16.0

4 0 10 L RS 15 15.5

5 0 10 *C 20 15.0

3 0 10 ce 25 145

7 0 10 ce 30 14.0

3 0 10 ce 35 13.5

9 0 10 e 40 13.0

10 0 10 c. 45 12.5

11 0 10 ce 50 12.0

12 0 10 ce 55 115

13 0 10 Ce 6.0 11.0

14 0 10 e 65 10.5

Player 1 delivers the message to Player 2 in person

Once the message is determined, Player 1 will see a screen like the one below.

Please write down the following message on the sheet of paper located on your desk and wait until an experimenter arrives.

The experimenter will check that the message you wrote down coincides with the message below.

Option J will earn you 10 euros

To deliver the message, Player 1 will first write down the message on the sheet of paper located
on his/her desk. Then, Player 1 will wait until an experimenter arrives. The experimenter will check

whether the message written on the sheet of paper is identical to the message shown on the screen.



Note that, like Player 2, the experimenter will not know to which payment the option in the message
corresponds.
The experimenter will then walk with Player 1 to the desk of the Player 2 of his/her group. At this
point, Player 1 will hand the paper with the message to Player 2 and then walk back to his/her desk.
Remember that any kind of communication between the players is prohibited, including
gestures and facial expressions. In addition, Player 1 is not allowed to write down anything else other
than the message on the sheet of paper. Any participant who does not comply with these rules will

not be paid at the end of the study.

Player 2 chooses an option

Player 2 knows that there are two options with positive payments for him/her, but he/she does not
know which two of the ten options contain these payments. The only information that Player 2
receives is the message delivered to him/her by Player 1. After receiving the message, Player 2

sees a screen like this:

You are Player 2

Option A B C D E F G H | J
Player 1's payment ? ? ? ? 7 7 7 ? ? ?
Player 2's payment ? ? ? ? 7 7 7 ? ? ?

Please enter the message written on the sheet of paper that Player 1 handed over to you:

Message:

Please enter the letter of the option that you have chosen:

option: ||

On this screen, Player 2 first confirms the message he/she received by typing it into the text box.

Then, he/she chooses one of the ten options. The option chosen by Player 2 determines the



earnings of all players. Remember that if Player 2 chooses a zero-payment option, the final earnings

will be €0 for him/her and 4€ for Player 1.

A1.2. Instructions for the 2-Sender game in Bitter Pill

You are participating in a study on economic decision-making. You have already earned €5 for
showing up on time. Please read these instructions carefully as they describe how you can earn
additional money. You will be paid all your earnings in cash.

Please do not talk or communicate with other participants in any way. If you have questions, raise
your hand and one of us will help you.

In the study, all participants are randomly assigned to groups of three. Within each group, the
computer randomly assigns participants to the roles of Player 1, Player 2, and Player 3. You will be

informed of your role on the computer screen.

Summary of the study

= There are ten options with payments for each player. Player 1 and Player 2 are informed of the
payment each player receives in each option. On the other hand, Player 3 does not receive this
information.

= Player 1 chooses one message out of the two available messages to be sent to Player 3. Each
message states that a specific option is the option that gives the highest payment to Player 3.

= Which message will finally be delivered depends on a private agreement between Players 1
and 2. The agreement specifies an amount of money that Player 1 transfers to Player 2 for the
delivery.

= Player 2 delivers the message to Player 3 in person.

= Player 3 chooses an option that determines the earnings of all players.

Specific instructions

There are ten options, each one labelled with a unique letter: A, B, C, D, E, F, G, H, I, or ]. The computer
will randomly assign one option to pay €10 to Player 1, €10 to Player 2, and €10 to Player 3 and
another option to pay €17 to Player 1, €10 to Player 2, and €3 to Player 3. The remaining eight

options pay €4 to Player 1, €4 to Player 2, and €0 to Player 3.



How much each player earns in each option will be shown only to Player 1 and Player 2.
The following table is an example of how payments could be assigned to the various options and how

this information would be presented to Player 1 and Player 2.

Option A B C D E F G H I J
Player 1’s payment | 4 4 10 4 17 4 4 4 4 4
Player 2’s payment | 4 4 10 4 10 4 4 4 4 4
Player 3’s payment | 0 0 10 0 3 0 0 0 0 0

Player 3 will not know which options provide positive earnings for him/her. The table below

shows what Player 3 will see.

Option A B C D E F G H I ]
Player 1’s payment ? ? ? ? ? ? ? ? ? ?
Player 2’s payment ? ? ? ? ? ? ? ? ? ?
Player 3’s payment | ? ? ? ? ? ? ? ? ? ?

The only information that Player 3 receives regarding the payments of the various options
is the message chosen by Player 1 and delivered to Player 3 by Player 2. After receiving the
message, Player 3 chooses one of the ten options. The option chosen by Player 3 determines the

earnings of all players in the group.

Player 1 chooses a message and reaches an agreement with Player 2

Player 1 chooses one message for Player 3. There are two available messages. Each message
corresponds to one of the two options with positive earnings for all players.
Message I corresponds to the option that pays €10 to Player 3. The message reads “Option <letter of
option that pays €10 to Player 3> will earn you 10 euros”.
Message II corresponds to the option that pays €3 to Player 3. The message reads “Option <letter of
option that pays €3 to Player 3> will earn you 10 euros”.

Note that Player 1 cannot choose a message that corresponds to an option that pays €0 to Player

3. Therefore, when Player 3 receives a message, he/she will not know whether the option mentioned



in the message pays him/her €10 or €3, but he/she can be certain that the option does not pay

him/her €0.
Example

Suppose that the computer randomly assigns payments to options as shown in the table below.

Option A B C D E F G H I |
Player 1’s payment | 4 4 4 17 4 10 4 4 4 4
Player 2’s payment | 4 4 4 10 4 10 4 4 4 4
Player 3’s payment | 0 0 0 3 0 10 0 0 0 0

In this case, Player 3 can receive one of the following two messages:

“Option F will earn you 10 euros”

“Option D will earn you 10 euros”
Player 1 cannot deliver the message to Player 3. Only Player 2 is able to deliver the message for
him/her. If the option mentioned in the message coincides with the option subsequently chosen by
Player 3, then Player 1 transfers between €0 and €6.50 to Player 2 for delivery. The screens
below will be used to determine which message is delivered and how much is transferred. Each
screen displays a list containing 14 rows, each row representing a possible transfer from Player 1 to
Player 2. Player 1 and Player 2 must decide between Message [ and Message Il in each of the 14 rows.
Players 1 and 2 make their 14 decisions simultaneously, which means that Player 2 will not know
Player 1’s decisions while he/she is deciding, and vice-versa for Player 1. Specifically, in each row,
Player 1 decides between:
* Choosing Message I and transferring €0 to Player 2.
» Choosing Message II and transferring the amount specified in that row to Player 2.
Similarly, in each row, Player 2 decides between:
* Delivering Message I in exchange for a transfer from Player 1 of €0.
= Delivering Message II in exchange for a transfer from Player 1 equal to the amount specified in

that row.
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After both players have made their decisions, one of the 14 rows will be randomly selected by
the computer to determine which message will be delivered to Player 3. All rows have the same

chance of being selected; therefore, you should make your decision in each row seriously.

Decisions of Player 1 Decisions of Player 2
You are Player 1 You are Player 2
Option A B C D E F G H 1 J Option A B C D E F G H 1 J
Player 1's payment 10 4 4 4 4 4 4 17 4 4 Player 1's payment 10 4 4 4 4 4 4 17 4 4
Player 2's payment 10 4 4 4 4 4 4 10 4 4 Player 2's payment 10 4 4 4 4 4 4 10 4 4
Player 3's payment 10 0 0 0 0 0 0 3 0 0 Player 3's payment 10 0 0 0 0 0 0 3 0 0
Please decide between Message | and Message Il in each row. Please decide between Message | and Messaage Il in each row.
Messagel: Message Ii: Message I: Message II:
Option A will earn you 10 euros ‘Option H will earn you 10 euros Option A will earn you 10 euros ‘Option H will earn you 10 euros
Player 2 earns €10 if he/she chooses Option A, Player 3 earns € 3 if he/she chooses Option H. Player 2 earns €10 if he/she chooses Option A, Player 3 earns €3 if he/she chooses Option H.
Row Transfer pavy(l,rlllern t ial;;:rg; Transfer pa‘;?v:lern t El:;::‘rg; Row Transfer ﬁ;::'rgf m;?r:‘ernl Transfer l:;::'rgf pav;::;" t
1 0 10 10 o oo 170 100 1 0 10 10 Cic 0.0 17.0 100
2 0 10 10 Cc 05 16.5 105 2 0 10 10 cc 05 165 105
3 0 10 10 cc 10 16.0 1.0 3 0 10 10 co 10 16.0 1.0
4 0 10 10 (& e) 15 155 115 4 0 10 10 oilei 15 155 115
3 0 10 10 Cc 20 15.0 120 5 0 10 10 cc 20 150 120
6 0 10 10 cc 25 145 125 6 0 10 10 CiC) 25 145 125
v 0 10 10 co 30 140 130 T 0 10 10 cc 30 140 130
8 0 10 10 Cc 35 135 135 8 0 10 10 Cc 35 135 135
9 0 10 10 CIC! 40 13.0 140 9 0 10 10 Cicl 40 13.0 140
10 0 10 10 o 45 125 145 10 0 10 10 o 45 125 145
1 0 10 10 ol 50 120 15.0 " 0 10 10 oile 50 120 15.0
12 0 10 10 CIC 55 115 155 12 0 0 10 (® (@ 55 15 155
13 0 10 10 cc 60 1.0 16.0 13 0 10 10 Cc 6.0 1.0 16.0
14 0 10 10 (el 8.5 105 165 14 0 10 10 cc 65 105 165

Player 2 will deliver the message determined by the choices in the selected row in the following way:

= In the selected row, if Player 1 chooses Message I, then regardless Player 2's choice, Player 2
delivers Message I. In this case, if Player 3 chooses the option corresponding to Message I, then
Player 1, Player 2, and Player 3 all earn €10.

= In the selected row, if Player 2 chooses Message I, then regardless Player 1's choice, Player 2
delivers Message I. In this case, if Player 3 chooses the option corresponding to Message I, then
Player 1, Player 2, and Player 3 all earn €10.

* In the selected row, if both Player 1 and Player 2 choose Message II, then Player 2 delivers
Message II. In this case, if Player 3 chooses the option corresponding to Message II, then Player
1 earns €17 minus the transferred amount specified in that row, Player 2 earns €10 plus the

transferred amount specified in that row, and Player 3 earns €3.
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To summarize, Message Il is delivered to Player 3 only when both Player 1 and Player 2 choose
Message Il in the selected row; otherwise Message I is delivered.

Player 3 will not be informed which row was selected by the computer.
Example

Suppose that Player 1 and Player 2 make the choices shown below.

Decisions of Player 1 Decisions of Player 2
You are Player 1 You are Player 2
Option A B c D E F G H I J Option A B (o D E F G H | J
Player 1's payment 10 4 4 4 4 4 4 17 4 4 Player 1's payment 10 4 4 4 4 4 4 17 4 4
Player 2's payment 10 4 4 4 4 4 4 10 4 4 Player 2's payment 10 4 4 4 4 4 4 10 4 4
Player 3's payment 10 0 0 0 0 0 0 3 0 0 Player 3's payment 10 0 0 0 0 0 0 3 0 0
Please decide between Message | and Message Il in each row. Please decide between Message | and Message Il in each row.
Message I Message Ii: Message | Message Ii:
Option A will earn you 10 euros ‘Option H will earn you 10 euros Option A will earn you 10 euros ‘Option H will earn you 10 euros
Player 3 earns € 10 if he/she chooses Option A Player 3 earns € 3 if he/she chooses Option H Player 3 earns €10 if he/she chooses Option A Player 3 earns €3 if he/she chooses Option H
Row | Transr | o | oo s | Your |t Row | Trnser | Famns | v Tonser | famngs | tou
1 0 10 10 (o ] 0o 7.0 100 1 0 10 10 [ s oo 170 100
2 0 10 10 ce 05 165 105 2 0 10 10 [ Xs 05 165 105
3 0 10 10 ce 10 16.0 1.0 3 0 10 10 [ Xs 10 16.0 1.0
4 0 10 10 ce 15 155 115 4 0 10 10 *C 15 155 115
5 0 10 10 ce 20 150 120 5 0 10 10 XS 20 150 120
[ 0 10 10 ce 25 145 125 6 0 10 10 ce 25 145 125
7 0 10 10 ce 30 140 130 7 0 10 10 ce 30 140 130
8 0 10 10 ce 35 135 135 8 0 10 10 ce a5 135 135
El 0 10 10 ce 40 130 140 9 0 10 10 ce 4.0 13.0 140
10 0 10 10 (o ] 45 125 145 10 0 10 10 [N ) 45 125 145
" 0 10 10 [ s 50 120 15.0 11 0 10 10 [l ] 50 12.0 15.0
12 0 10 10 ®c 55 1n5 155 12 0 10 10 (&) 55 115 155
13 0 10 10 [ Xs 6.0 1.0 16.0 13 0 10 10 ce 6.0 11.0 160
14 0 10 10 [ Xs 65 105 165 14 0 10 10 [ ] B5 105 165

In this example, Player 1 is willing to transfer at maximum €4.5 to Player 2 for delivering Message II,

while Player 2 demands at least €2.5 for delivering Message II. Given these choices, the following

occurs if the computer randomly selects one of the rows below:

= Row 4: Since Player 1 chose Message II but Player 2 disagreed in favor of Message I, then Player
2 delivers Message 1. Thereafter, if Player 3 chooses the option corresponding to Message I, then
Player 1, Player 2, and Player 3 all earn €10.

= Row 9: Since Player 1 chose Message Il and Player 2 agreed to Message Il then Player 2 delivers
Message II. Thereafter, if Player 3 chooses the option corresponding to Message II, then Player 1

earns €17 - €4 = €13, Player 2 earns €10 + €4 = €14, and Player 3 earns €3.
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= Row 12: Since Player 1 chose Message [ then Player 2 delivers Message | automatically.
Thereafter, if Player 3 chooses the option corresponding to Message I, then Player 1, Player 2, and

Player 3 all earn €10.

Player 2 delivers the message to Player 3 in person

Once the message is determined, Player 2 will see a screen like the one below.

Please write down the following message on the sheet of paper located on your desk and wait until an experimenter arrives.

The experimenter will check that the message you wrote down coincides with the message below.

Option J will earn you 10 euros

To deliver the message, Player 2 will first write down the message on the sheet of paper located
on his/her desk. Then, Player 2 will wait until an experimenter arrives. The experimenter will check
whether the message written on the sheet of paper is identical to the message shown on the screen.
Note that, like Player 3, the experimenter will not know to which payment the option in the message
corresponds.

The experimenter will then walk with Player 2 to the desk of the Player 3 of his/her group. At this
point, Player 2 will hand the paper with the message to Player 3 and then walk back to his/her desk.

Remember that any kind of communication between the players is prohibited, including
gestures and facial expressions. In addition, Player 2 is not allowed to write down anything else other
than the message on the sheet of paper. Any participant who does not comply with these rules will

not be paid at the end of the study.

Player 3 chooses an option

Player 3 knows that there are two options with positive payments for him/her, but he/she does not

know which two of the ten options contain these payments. The only information that Player 3
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receives is the message delivered to him/her by Player 2. After receiving the message, Player 3

sees a screen like this:

You are Player 3

Option A B C D E F G H I J
Player 1's payment ? ? ? ? ? ? ? ? ? ?
Player 2's payment ? ? ? 2 ? ? ? ? ? %
Player 3's payment ? ? ? 2 ? ? ? ? ? ?

Please enter the message written on the sheet of paper that Player 2 handed over to you:

Message:

Please enter the letter of the option that you want to implement:

Option: D

On this screen, Player 3 first confirms the message he/she received by typing it into the text box.
Then, he/she chooses one of the ten options. The option chosen by Player 3 determines the
earnings of all players. Remember that if Player 3 chooses a zero-payment option, the final earnings

will be €0 for him/her and 4€ for Player 1 and 2.

A1.3. Instructions for the Passive-Sender-B game in Deception

You are participating in a study on economic decision-making. You have already earned €5 for
showing up on time. Please read these instructions carefully as they describe how you can earn
additional money. You will be paid all your earnings in cash.

Please do not talk or communicate with other participants in any way. If you have questions, raise
your hand and one of us will help you.

In the study, all participants are randomly assigned to groups of three. Within each group, the
computer randomly assigns participants to the roles of Player 1, Player 2, and Player 3. You will be

informed of your role on the computer screen.

14



Summary of the study

= There are ten options with payments for each player. Player 1 and Player 2 are informed of the
payment each player receives in each option. Player 3 does not receive this information.

= Player 1 chooses one message out of the two available messages to be sent to Player 3, each
of them stating that a specific option gives the highest payment to Player 3.

= By choosing the message, Player 1 specifies an amount of money that he/she transfers to Player
2 for the delivery.

= Player 2 delivers the message to Player 3 in person.

= Player 3 chooses an option that determines the earnings of all players.

Specific instructions

There are ten options, each labelled with a unique letter: A, B, C, D, E, F, G, H, I, or ]. The computer will
randomly assign one option to pay €10 to Player 1, €10 to Player 2, and €10 to Player 3. It will
also randomly assign another option to pay €17 to Player 1, €10 to Player 2, and €3 to Player 3.
The remaining eight options pay €4 to Player 1, €4 to Player 2, and €0 to Player 3.

Importantly, how much each player earns in each option will be shown only to Player 1 and
Player 2. The following table is an example of how payments could be assigned to the various options

and how this information would be presented to Player 1 and Player 2.

Option A B C D E F G H [ ]
Player 1’s payment | 4 4 10 4 17 4 4 4 4 4
Player 2’s payment | 4 4 10 4 10 4 4 4 4 4
Player 3’s payment | 0 0 10 0 3 0 0 0 0 0

By contrast, Player 3 will not know which options provide positive earnings for him/her.

The table below shows what Player 3 will see instead.

Option A B C D E F G H I J
Player 1's payment | ? ? ? ? ? ? ? ? ? ?
Player 2’s payment | ? ? ? ? ? ? ? ? ? ?
Player 3’s payment | ? ? ? ? ? ? ? ? ? ?

15



The only information that Player 3 receives regarding the payments of the various options
is a message chosen by Player 1 and delivered to him/her by Player 2. After receiving the message,
Player 3 implements one of the ten options. The option implemented by Player 3 determines the

earnings of all players.

Player 1 chooses a message

Player 1 chooses one message for Player 3. There are two available messages. Each message
corresponds to one of the two options with positive earnings for all players.
Message I corresponds to the option that pays €10 to Player 3. It reads “Option [letter of option that
pays €10 to Player 3] will earn you 10 euros”.
Message II corresponds to the option that pays €3 to Player 3. It reads “Option [letter of option that
pays €3 to Player 3] will earn you 10 euros”.

Note that Player 1 cannot choose a message that corresponds to an option that pays €0 to Player
3. Therefore, when Player 3 receives a message, he/she will not know whether the option mentioned
in the message pays him/her €10 or €3, but he/she can be certain that the option does not pay

him/her €0.
Example

Suppose that the computer randomly assigns payments to options as shown in the table below.

Option A B C D E E G H [ ]
Player 1’s payment | 4 4 4 17 4 10 4 4 4 4
Player 2’s payment | 4 4 4 10 4 10 4 4 4 4
Player 3’s payment | 0 0 0 3 0 10 0 0 0 0

In this case, Player 3 can receive one of the following two messages:
“Option D will earn you 10 euros”
“Option F will earn you 10 euros”
Player 1 cannot deliver the message directly to Player 3. Instead, Player 2 delivers the message for

him/her. If the delivered message is subsequently implemented by Player 3, then Player 1 transfers
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between €0 and €6.50 to Player 2 for delivery. The screens below will be used to determine which

message is delivered and how much is transferred. Each screen displays a list containing 14 rows,

each row representing a possible transfer from Player 1 to Player 2. Player 1 must decide between

Message | and Message Il in each of the 14 rows.

Decisions of Player 1

You are Player 1

Option

D

E

Player 1's payment 10 4 4 4 4 17 4 4
Player 2's payment 10 4 4 4 4 10 4 4
Player 3's payment 10 1] 1] 1] 1] 3 1] 0

Please decide between Message | and Message Il in each row.

Message I:

Option A will earn you 10 euros

Player 3 earns €10 if Option Ais implemented.

Message II:

Option H will earn you 10 euros

Player 3 earns €3 if Option H is implemented.

Row | Transfer

Your
payment

Earnings
Player 2

Transfer

Your
payment

Earnings
Player 2

00

17.0

10.0

05

165

105

10

16.0

1.0

15

15.5

115

20

150

120

25

145

125

3.0

14.0

13.0

5

135

135

40

130

45

125

5.0

12.0

55

1.5

o| o o| | a| o| | 2| o] 2| | 2| 2| =

60

1.0

65

10.5

Similarly, in each row, Player 2 decides between:

» Delivering Message I and transferring €0 to Player 2.

= Delivering Message II and transferring the amount specified in that row to Player 2.

After Player 1 has made his/her decisions, one of the 14 rows will be randomly selected by the

computer to determine which message will be delivered to Player 3. All rows have the same chance

of being selected; therefore, you should make your decision in each row seriously. Player 2 will

deliver the message determined by the choices in the selected row in the following way:

* In the selected row, if Player 1 chooses Message I, then Player 2 delivers Message 1. In this

case, if Player 3 implements the option in Message I, then Player 1, Player 2, and Player 3 all earn

€10.
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* In the selected row, if Player 1 chooses Message II, then Player 2 delivers Message II. In this
case, if Player 3 implements the option in Message II, then Player 1 earns €17 minus the
transferred amount specified in that row, Player 2 earns €10 plus the transferred amount
specified in that row, and Player 3 earns €3.

To summarize, Message Il is delivered to Player 3 only when Player 1 has chosen Message Il in the
selected row; otherwise Message 1 is delivered.

Player 3 will not be informed which row was selected by the computer.
Examples
Suppose that Player 1 makes the choices shown below.

Decisions of Player 1

You are Player 1
Option A B o] D E F G H I J
Player 1's payment 10 4 4 4 4 4 4 17 4 4
Player 2's payment 10 4 4 4 4 4 4 10 4 4
Player 3's payment 10 0 1] 1] 1] 1] 0 3 1] 0
Please decide between Message | and Message Il in each row.
Message I: Message II:
‘Option A will earn you 10 euros Option H will earn you 10 euros
Player 3 earns €10 if Option A is implemented Player 3 earns € 3 if Option H is implemented
o [ Tt Yot [ o Trncter | row | o
1 0 10 10 Lol 0o 170 100
2 0 10 10 Lol 05 165 105
3 0 10 10 O 1.0 16.0 1.0
4 0 10 10 I 15 155 15
5 0 10 10 I 20 15.0 120
i} 0 10 10 Lol 25 145 125
v 0 10 10 Lol 30 14.0 130
8 0 10 10 35 135 135
9 0 10 10 I 40 13.0 140
10 0 10 10 I 45 125 145
11 0 10 10 Ol e 5.0 12.0 15.0
12 0 10 10 OiLel 55 1n5 155
13 0 10 10 @ o 60 1.0 160
14 0 10 10 ol e 65 105 165

In this example, Player 1 is willing to transfer at maximum €4.5 to Player 2 for delivering Message II.

Given these choices, the following occurs if the computer randomly selects:

= Row 9: Since Player 1 chose Message Il then Player 2 delivers Message II. Thereafter, if Player 3
implements the option associated to Message II, then Player 1 earns €17 - €4 = €13, Player 2

earns €10 + €4 = €14, and Player 3 earns €3.
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= Row 12: Since Player 1 chose Message I then Player 2 delivers Message I. Thereafter, if Player 3

implements the option associated to Message I, then Player 1, Player 2, and Player 3 earn €10.

Suppose that Player 1 makes the choices shown below.

Decisions of Player 1

You are Player 1

‘Option

D

E

Player 1's payment 10 4 4 4 4 17 4 4
Player 2's payment 10 4 4 4 4 10 4 4
Player 3's payment 10 0 0 0 0 3 0 0

Please decide between Message | and Message Il in each row.

Message I:

Option A will earn you 10 euros

Player 3 earns €10 if Option A is implemented

Message I

‘Option H will earn you 10 euros

Player 3 earns € 3 if Option H is implemented.

Row | Transfer

Your
payment

Earnings
Player 2

Transfer

Your
payment

Eamings
Player 2

(el Ol

00

17.0

10.0

[l C

05

16.5

105

(el Ol

10

16.0

1.0

[ C

15

155

115

[l Ol

20

15.0

12.0

&

25

14.5

125

"

30

14.0

13.0

o| ol | @ o & w| o] =

w

35

13.5

135

w

4.0

13.0

(Ol o

45

125

W

5.0

12.0

(Ol o

55

1.5

o

6.0

1.0

ol of o| e| o of o | 2| o| of o| | o

(Ol &

6.5

105

In this example, Player 1 is willing to transfer at maximum €2 to Player 2 for delivering Message II.

Given these choices, the following occurs if the computer randomly selects:

= Row 4: Since Player 1 chose Message Il then Player 2 delivers Message II. Thereafter, if Player 3

implements the option associated to Message II, then Player 1 earns 17€ - 1.5€ = 15.5€, Player 2

earns €10 + €1.5 =€11.5, and Player 3 earns €3.

= Row 6: Since Player 1 chose Message I then Player 2 delivers Message 1. Thereafter, if Player 3

implements the option associated to Message I, then Player 1, Player 2, and Player 3 earn €10.

Player 2 delivers the message to Player 3 in person

Once the message is determined, Player 2 will see a screen like the one below.
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Decisions of Player 1

Flease write down the following message on the sheet of paper located on top of your computer and wait until an experimenter arrives.

The experimenter will check that the message you wrote down coincides with the message below.

Option J will earn you 10 euros

To deliver the message, Player 2 will first write down the message on the sheet of paper located
on his/her desk. Then, Player 2 will wait until an experimenter arrives. The experimenter will check
whether the written message is identical to the message shown on the screen. Note that, like Player
3, the experimenter will not know to which payment the option corresponds.

The experimenter will then walk with Player 2 to the desk where the Player 3 with whom he/she
is matched with is sitting. At this point, Player 2 will hand the paper with the message to Player
3 and then walk back to his/her desk.

Remember that any Kkind of communication between the players is prohibited, including
gestures and facial expressions. In addition, Player 2 is not allowed to write down anything else other
than the message on the sheet of paper. Any participant who does not comply with these rules will

not be paid at the end of the study.

Player 3 implements an option

Player 3 knows that there are two options with positive payments for him/her, but he/she does not
know which two of the ten options contain these payments. The only information that Player 3
receives is the message delivered to him/her by Player 2. After receiving the message, Player 3

sees a screen like this:
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You are Player 3

Option A B C D E F G H | J
Flayer 1's payment ? ? ? ? ? ? ? ? ? ?
Player 2's payment ? ? ? ? ? ? ? ? ? ?
Player 3's payment ? ? ? % ? ? ? % ? ?

Please enter the message written on the sheet of paper that Player 2 handed over to you:

Message:

Please enter the letter of the option that you want to implement:

Option: D

In this screen, Player 3 first confirms the message he/she received by typing it in. Then, he/she
chooses one of the ten options to implement. The option implemented by Player 3 determines
the earnings of all players. Remember that if Player 3 implements a zero-payment option, the final

earnings will be €0 for him/her and 4€ for Player 1 and 2.

A2. Complementary statistical analyses

A2.1. Treatment comparisons

Table A1 shows the regressions used to evaluate whether the treatment differences in the senders’
antisocial premiums are statistically significant. The coefficients are estimated using interval
regressions. Senders who choose Message Il over Message | when they earn at least €x are classified
as having an antisocial premium in the interval [€x - 0.5, €x]. Senders who always choose Message |
are classified as having an antisocial premium in the interval [€7.50, o) if they played in the 1-Sender
game or in the 2-Sender game as Sender A, and [€7.00, o) if they played the 2-Sender game as Sender
B. Senders who always choose Message Il are classified as having an antisocial premium in the
interval (oo, €0.50] if they played in the 1-Sender game or in the 2-Sender game as Sender A, and (oo,

€0.00] if they played the 2-Sender game as Sender B. All regressions are estimated using robust
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Table Al. Treatment differences in antisocial premiums

Note: Interval regressions of the senders’ antisocial premium. Robust

*****

standard errors in parentheses. , and * indicate statistical

significance at 0.01, 0.05, and 0.10.

I 11 I
2-Sender -1.58™
(0.57)
2-Sender x Bitter pill -1.57" -1.57"
(0.73) (0.74)
2-Sender x Deception -1.57" -1.59"
(0.78) (0.79)
Passive-Sender-B 0.56
(0.95)
Deception -1.63* -1.63"
(0.91) (0.93)
Constant 3.99™ 4.82™ 4.82™
(0.49) (0.60) (0.61)
Observations 110 110 131
X2 7.73 2432 2592

standard errors. The regressions in columns I and II use data from to the 1-Sender and the 2-Sender
games. Column III further includes the data from the Passive-Sender-B game.

Table A2 shows the means and standard deviations of selected variables used in the analyses. The
first three columns contain the respective values for the 1-Sender and 2-Sender games with pooled
data from the Bitter pill and Deception contexts as well as the values for the Passive-Sender-B game,
which is only applied to the Deception context. Columns three to six report these values in the 1-
Sender and 2-Sender games separately for each context. Note that senders’ normative views of
sending Message I are elicited on a five-point Likert scale ranging from very unacceptable (1) to very
acceptable (5). Moreover, senders’ additional earnings if the receiver follows Message Il refers to the
surplus that senders gain in the selected row compared to the equal payoff distribution, assuming
that Message II is sent and that the receiver implements the option mentioned in this message.
Specifically, this amount equals seven minus x for the sender in the 1-Sender game as well as Sender
A in the 2-Sender and Passive-Sender-B games and to x for Sender B in the 2-Sender and Passive-

Sender-B games.
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Table A2. Means and standard deviations of selected variables by game and treatment

Overall Bitter pill Deception
1-Sender 2-Sender Passive- 1-Sender 2-Sender 1-Sender 2-Sender
Sender-B
Fraction of Message Ils sent 0.44 0.29 0.46 0.38 0.11 0.50 0.47

(0.50) (0.46) (0.5) (0.49) (0.31) (0.51) (0.50)
Senders’ normative views of 4.51 4.31 4.37 4.58 4.2 4.45 4.42
sending Message I (0.85) (1.04) (1.00) (0.69) (121) (1.00) (0.84)
Senders’ additional earnings if 3.31 3.49 3.57 3.66 3.51 2.98 3.47
the receiver follows Message Il (2 07)  (1.92) (2.05) (217) (1.85) (197) (2.01)
Fraction of receivers who 0.89 0.97 1.00 0.77 0.95 1.00 1.00
followed Message II (0.32) (0.16) (0.00) (0.43) (0.23) (0.00)  (0.00)
Senders’ expected fraction of 0.84 0.83 0.85 0.84 0.81 0.85 0.85
receivers followingMessage Il (921) (0.23) (0.25) (0.24) (026) (0.2) (0.21)

Fraction of women 0.49 0.41 0.46 0.46 0.36 0.53 0.45
(0.50) (0.49) (0.50) (0.51) (0.49) (0.51) (0.50)
Age 23.63 22.74 21.85 22.87 22.8 24.38 22.67

(5.61) (246) (452) (3.99) (2.44) (6.80) (2.51)

Table A3 shows the regressions used to evaluate whether the treatment differences in the
subjects’ normative views are statistically significant. All normative views range from very
unacceptable (1) to very acceptable (5). Therefore, we estimate all coefficients using ordered probit
regressions with robust standard errors. Moreover, the standard errors of senders in the 2-Sender
game are clustered on their matched pairs. In columns I to III, the dependent variable is the senders’
normative views concerning the acceptability of sending Message II. In columns IV to VI, the
dependent variable is the senders’ belief of the receivers’ normative views concerning the
acceptability of sending Message II. Lastly, in columns VII to IX, the dependent variable is the
receivers’ normative views concerning the acceptability of sending Message II. All regressions
include date from the 1-Sender and 2-Sender games. Regressions in columns III, VI, and IX further
include the data from the Passive-Sender-B game.

Table A4 provides robustness checks for the results from the 1-Sender and the 2-Sender games
observed in Table A3. Ordered probit regressions are used with robust standard errors that are
clustered on their matched pairs in the 2-Sender game. In columns I and II, the dependent variable is

the senders’ normative views concerning the acceptability of sending Message II. Unlike in Table A3,
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Table A3. Treatment differences in normative views

Note: Ordered probit regressions of the subjects’ normative views. Robust standard errors clustered on matched pairs

*****

(for senders in the 2-Sender game) in parentheses. ™, ™, and * indicate statistical significance at 0.01, 0.05, and 0.10.

Senders’ expectations

. , Receivers’ normative
about receivers

Senders’ normative

views normative views views
I II I v \Y VI VII VIII IX
2-Sender game 0.62™ 0.65™ 0.39
(0.23) (0.24) (0.24)

2-Sender x Bitter pill 0.70" 0.66™ 0.54 0.55 0.30 0.27

(0.30) (0.29) (0.35) (0.36) (0.34) (0.34)
2-Sender x Deception 0.56" 0.53" 0.76™ 0.77" 0.53 0.54

(0.34) (0.32) (0.33) (0.33) (0.34) (0.34)
Deception 044 042 -0.25 -0.25 0.50* 0.49

(0.36) (0.34) (0.37) (0.38) (0.30) (0.30)
Sender A in -0.01 0.20
Passive-Sender-B (0.37) (0.34)
Passive Sender B in -0.31 0.38
Passive-Sender-B (0.34) (0.36)
Receiver in -0.12
Passive-Sender-B (0.32)
Observations 110 110 153 110 110 153 79 79 101
Clusters 77 77 99 77 77 99 79 79 101
X2 694 9.08 1216 7.23 8.17 1116 267 1176 1140

we also include the following control variables: a dummy variable that equals one if the other sender
in the 2-Sender game chose Message II, a dummy variable that equals one if the message sent to the
receiver was Message I, and the sender’s earnings if the receiver follows the message. Note that the
control variables are neither jointly significant in column I (p = 0.968) nor column II (p = 0.844).

In columns III and IV, the dependent variable is the senders’ belief of the receivers’ normative
views concerning the acceptability of sending Message II. These regressions also include the
abovementioned control variables. Once again, note that the control variables are neither jointly
significant in column III (p = 0.771) nor column IV (p = 0.837). Unlike in Table A4, in columns V and
V], the dependent variable is the senders’ normative views concerning the acceptability of sending

Message 1.
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Table A4. Treatment differences in normative views, robustness checks

Note: Ordered probit regressions of the subjects’ normative views. Robust standard errors clustered
on matched pairs (for senders in the 2-Sender game) in parentheses. ™, ™, and * indicate statistical
significance at 0.01, 0.05, and 0.10.

I I [11 IV \Y VI
2-Sender 0.63" 0.58" -0.26
(0.27) (0.32) (0.24)
2-Sender x Bitter pill 0.75" 0.48 -0.40
(0.33) (0.40) (0.33)
2-Sender x Deception 0.59 0.68" -0.11
(0.37) (0.39) (0.35)
Deception 0.50 -0.20 -0.10
(0.37) (0.38) (0.39)

Other sender chose Message II -0.01 -0.05 0.11 0.10
(0.28) (0.29) (0.30) (0.30)

Message Il was sent 0.29 0.40 0.24 0.19
(0.59) (0.62) (0.58) (0.60)

Earnings if message is followed 0.04 0.08 0.06  0.06
(0.09) (0.09) (0.08) (0.09)

Observations 110 110 110 110 110 110
Clusters 77 77 77 77 77 77
X2 8.18 12.16 9.75 10.69 1.12 1.68

Table A5 shows the regressions used to evaluate whether the treatment differences in the
subjects’ beliefs about the probability that a receiver receives Message II (simply referred to as the
senders’ “second-order beliefs”) are statistically significant. All beliefs are censored at 0% and 100%.
Therefore, we estimate all coefficients using Tobit regressions with robust standard errors.
Moreover, the standard errors of senders in the 2-Sender game are clustered on their matched pairs.
In columns I to 111, the dependent variable is the senders’ belief of the receivers’ expected probability
of receiving Message Il. In columns IV and VI, the dependent variable is the receivers’ expected
probability of receiving Message IlI. All regressions include data from to the 1-Sender and the 2-Sender

games. Regressions in columns III and VI further include the data from the Passive-Sender-B game.
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Table A5. Treatment differences in senders’ second-order beliefs and the receivers’
own beliefs regarding the probability of receiving Message I1

Note: Tobit regressions of the senders’ belief of the receivers’ expected probability of receiving
Message Il and the receivers’ expected probability of receiving Message II. Robust standard errors
clustered on matched pairs (for the 2-Sender and Passive-Sender-B games) in parentheses. ™, ™,

and " indicate statistical significance at 0.01, 0.05, and 0.10.

I 11 II1 I\ \% VI
2-Sender -0.03 -0.07
(0.08) (0.07)
2-Sender x Bitter pill -0.05 -0.05 -0.27 -0.27™
(0.10) (0.10) (0.10) (0.10)
2-Sender x Deception 0.00 0.00 0.13 0.13
(0.12) (0.12) (0.09) (0.09)
Deception 0.11 0.11 -0.03 -0.03
(0.13) (0.13) (0.10) (0.10)
Sender A in Passive-Sender-B 0.00
(0.13)
Sender B in Passive-Sender-B 0.04
(0.12)
Receiver in Passive-Sender-B 0.01
(0.11)
Constant 0.59™ 0.54™ 0.54™ 0.56™ 0.58™ 0.58™
(0.07) (0.09) (0.09) (0.05) (0.07) (0.07)
Observations 110 110 153 79 79 101
Clusters 77 77 99 79 79 101
F-statistic 0.11 1.51 1.73 0.96 6.31 4.73

A2.2. Antisocial premium regressions

Table A6 shows the regressions used to evaluate the effect of senders’ normative views and second-
order beliefs about the receivers’ expected probability of receiving Message II on the antisocial
premium, which is the dependent variable in all six regressions. We use interval regressions to
account for the fact that when we observe a sender who switches from Message I to Message Il when
the latter pays more than €x, her antisocial premium lies in the interval [€x - 0.50, €x]. All regressions

are estimated using standard errors clustered on matched pairs.
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Table A6. Determinants of the antisocial premium

*****

Note: Interval regressions of the senders’ antisocial premium. Robust standard errors in parentheses. ™, **,

and " indicate statistical significance at 0.01, 0.05, and 0.10.

I II II v \Y VI VII

Normative views -0.39 -0.98" -1.03* -0.74 -0.20 -1.06™ -1.00"
(0.33) (0.50) (0.55) (0.51) (0.25) (0.39) (0.39)

Second-order belief -6.32" -9.15* -9.39™ -8.60™ -3.01™ -7.25™ -7.50™
(1.48) (2.68) (3.02) (2.67) (0.91) (1.80) (1.83)

Normative views x 1.13 1.20 1.11 1.44™ 1.31"
Second-order belief (0.93) (1.01) (0.74) (0.53) (0.53)
Deception -1.00 -094 -1.04 -1.06 -1.08" -0.89" -0.68"
(0.76) (0.76) (0.77) (0.79) (0.44) (0.39) (0.36)
Expected probability of -0.15 -0.48 -0.11
receiver following message (0.32) (0.31) (0.20)
Female 0.36 0.12 0.06
(0.38) (0.36) (0.23)
Age 0.38 1.05 0.29
(0.67) (2.44) (0.31)
Age? -0.12 -1.09 -0.18
(0.18) (2.40) (0.11)

Sender A in Passive-Sender-B 0.50 -1.55™
(0.87) (0.51)

Sender B in 2-Sender 10.76™ 10.29"
(1.77) (1.62)

Constant 9.02" 10.48™ -1.03* 9.66™ 5.26™ 7.66™ -1.00"
(1.08) (1.47) (0.55) (1.60) (0.97) (1.38) (0.39)
Observations 39 39 39 60 71 71 71
X2 2549 3042 4057 3995 23.61 3420 64.74

The regressions in columns I to Il use data from the 1-Sender game, the regression in column IV
also includes data from the Passive-Sender-B game, and the regressions in columns V to VII use data
from the 2-Sender game. Regressions [ and V include senders’ normative views, second-order beliefs
and an indicator variable for the context in which the game is played. In regressions Il and VI we add
the interaction of senders’ normative views and second-order belief. In regressions III, IV, and VIl we
further control for senders’ expected probability that the receiver follows the message, gender, and

age. In regression IV, we include an indicator variable for being the Sender in the Passive-Sender-B
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Table A7. Determinants of the antisocial premium, alternative specifications

Note: Interval regressions of the senders’ antisocial premium. Robust standard errors in parentheses. ™, **, and " indicate

statistical significance at 0.01, 0.05, and 0.10.

I II I1 IV \ VI VII
Second-order normative views -0.10 0.95 091 -0.02 -0.05 -0.95" -0.88"
(0.28) (0.88) (1.04) (0.86) (0.16) (0.28) (0.31)
Second-order belief -6.36" -3.40 -3.26 -4.86* -3.11™ -7.29"* -7.55™
(1.59) (3.30) (2.88) (2.78) (0.95) (1.37) (1.54)
Second-order normative views x -2.24 -234 -045 1.68™ 1.53™
Second-order belief (1.84) (1.98) (1.45) (0.39) (0.43)
Deception -1.16 -1.23* -1.39" -1.29° -1.15" -1.14" -0.93™
(0.76) (0.74) (0.74) (0.76) (0.45) (0.42) (0.36)
Expected probability of receiver -0.22 -051 -0.07
following message (0.45) (0.34) (0.18)
Female 0.38 0.12 0.13
(0.37) (0.34) (0.19)
Age 0.27 -0.13 0.24
(0.74) (0.57) (0.25)
Age? -0.07 0.02 -0.21"
(0.22) (0.18) (0.11)
Sender A in Passive-Sender-B 0.81
(0.85)
Sender B in 2-Sender -1.46™
(0.46)
Constant 8.37™ 6.94™ 7.14™ 7.80™ 4.87™ 7.23™ 9.72™
(1.08) (1.73) (1.77) (1.67) (0.82) (1.03) (1.39)
Observations 39 39 39 60 71 71 71
X2 2342 3759 2695 4133 27.15 4861 63.72

game, and in regression VII we include an indicator variable for being Sender B in the 2-Sender game.
Note that we decided to pool the data from the Passive-Sender-B game with the 1-Sender game (as
opposed to the 2-Sender game) because these contexts display similar behavior.

Table A7 reports the coefficients of the same regressions used to evaluate the effect of senders’
normative views and second-order beliefs on the antisocial premium as in Table A7 with two
exceptions. First, in all seven regressions, we use the senders’ second-order normative views instead

of their own normative views, that is, the senders’ estimation of how the receiver rated the
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Table A8. Means and standard deviations of the senders’ self-reported emotions

1-Sender 2-Sender Passive-Sender-B

Message Message Il Messagel Message Il Messagel Message Il

Guilt 1.09 4.23 1.62 2.68 1.13 3.95
(0.29) (2.42) (1.23) (1.49) (0.63) (2.11)
Shame 1.27 3.85 1.46 2.16 1.22 2.3
(0.77) (2.76) (0.93) (1.80) (0.52) (1.72)
Anger 1.14 1.85 2.22 1.32 1.39 1.5
(0.35) (1.57) (1.73) (0.95) (1.03) (0.95)
Happiness 5.82 5.69 4.62 6.11 5.57 5.1
(1.26) (1.55) (1.69) (0.99) (1.12) (1.37)
Gratitude 5.77 5.38 4.60 5.79 5.3 3.9

(1.48) (1.71) (1.80) (1.08) (1.89) (1.83)

acceptability of sending Message Il on a 5-point Likert scale ranging from “1 - very unacceptable” to
“5 - very acceptable”. Second, in regressions II, I1I, IV, VI and VII, we include the interaction of senders’
second-order beliefs with their second-order normative views instead of with their own normative

views.

A2.3. Emotions regressions

Table A8 provides the means and standard deviations of the senders’ self-reported emotions
dependent on whether Message I or Message Il was sent to the receiver. Senders’ emotions refer to
the moment they learned the outcomes of all players and were elicited on a seven-point Likert scale
ranging from 1 to 7 after the game was played.

Table A9 shows the regressions used to evaluate potential determinants of the level of guilt
experienced by senders in the moment they learned the outcomes of all players. The guilt level was
elicited on a seven-point Likert scale ranging from 1 to 7 after the game was played. In all models, we
use linear regressions with robust standard errors clustered on matched pairs and the senders’
experienced guilt as the dependent variable. Regressions I to IIl use data from the 1-Sender game. In
regression IV we pooled the data from the Passive-Sender-B game with the 1-Sender game (as opposed
to the 2-Sender game) since these contexts display similar behavior. In regressions V to VII use data
from the 2-Sender game. ‘Delivered Message I’ and ‘Delivered Message II' are dummy variables

indicating the message that was delivered to and followed by the receiver; ‘Normative views’ are the
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Table A9. Determinants of experienced guilt

Note: Linear regressions of the senders’ experienced guilt after observing the outcome of the game. Robust standard

*****

errors clustered on matched pairs (for senders in the 2-Sender game) in parentheses. ™, ™, and * indicate statistical

significance at 0.01, 0.05, and 0.10.

1-Sender game 2-Sender game
I II I I\Y \' VI VII
Delivered Message II 3.14"™ 3.38"™ 6.30™ 5.00™ 1.06™ 0.89" 2.76
(0.67) (0.75) (1.86) (2.24) (0.29) (0.38) (1.50)
Delivered Message I x Normative 0.00 -0.2 0.00
views (0.15) (0.14) (0.19)
Delivered Message I x Normative -0.91™ -0.49" -0.38"
views (0.29) (0.38) (0.22)
Delivered Message I x Second-order 0.18 -0.42 1.13
belief (0.33) (0.44) (0.90)
Delivered Message Il x Second-order ~0.65 -1.66 -0.25
belief (2.79) (2.52) (1.39)
Deception -0.04 -0.19 0.42 0.13 0.26
(0.37) (0.37) (0.46) (0.40) (0.42)
Antisocial premium -0.03 -0.06 -0.03 -0.05 0.05
(0.12) (0.11) (0.13) (0.06) (0.12)

continued in the next page

senders’ normative views of sending Message II; ‘Second-order belief” is the senders’ belief of the
receivers’ expected probability of receiving Message II. In regressions IlI, IV and VII, we add the
interaction effects of normative views and, respectively, second-order beliefs with the message that
was sent. Regressions II-IV and VI-VII include further controls for Message Il being dishonest
(‘Deception’), the antisocial premium, the interaction of the message sent with the senders’ earnings
from Message II, gender and age. In regression IV we also include an indicator variable for being the
Sender in the Passive-Sender-B game. Regressions VI and VII include an indicator variable for being
Sender B in the 2-Sender game.

In Table A10, we report the regressions used to evaluate potential determinants of the senders’
experienced anger and shame. As in the case of guilt, these negative emotions refer to the moment
senders learned the outcomes of all players and were elicited on a seven-point Likert scale ranging
from 1 to 7 after the game was played. Like in Table A10, we use linear regressions with robust

standard errors clustered on matched pairs in all models. In regressions I and II (1-Sender) as well as
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Table A9. Determinants of experienced guilt (continued)

1-Sender game 2-Sender game
I 11 I11 IV Vv VI VII
Delivered Message I x Sender’s -0.22 -0.05 -0.26 -027 -0.24
earnings if Message Il is applied (0.17) (0.16) (0.20) (0.17) (0.16)
Delivered Message II x Sender’s -1.48"* -1.37* -0.54™ 0.67 0.80
earnings if Message Il is applied (053) (052) (0.51) (0.67) (0.65)
Female -0.25 -0.07 -0.06 0.06 0.12
(0.22) (0.21) (0.18) (0.14) (0.14)
Age 0.69 0.15 0.44 0.03 0.06
(0.46) (0.34) (0.44) (0.19) (0.24)
Age? -0.17 -0.04 -0.18 -0.08 -0.12
(0.11) (0.08) (0.13) (0.08) (0.10)
Sender A in Passive-Sender-B -0.18
(0.13)
Sender B in 2-Sender -0.14 0.10
(0.32) (0.43)
Constant 1.09" 146" 1.51* 1.82* 1.62™ 2.01™ 0.78
(0.06) (0.74) (0.89) (1.03) (0.18) (0.60) (1.60)
Observations 35 35 35 56 69 69 69
Clusters 35 35 35 56 37 37 37
F-statistic 22.14 19.65 17.77 8.01 13.11 3.79 3.09
R2 0.53 0.76 088 0.63 0.12 0.21 0.26

regressions III and IV (2-Sender), the dependent variable is the senders’ experienced anger. In
regressions V and VI (1-Sender) as well as regressions VII and VIII (2-Sender), the dependent variable
is the senders’ experienced shame. While regressions I, III, V and VI include independent variables
that indicate whether Message I or Il was sent and whether Message 1l was dishonest (instead of
honest), we added the interaction of normative views and second-order beliefs with the message that
was sent to regressions II, IV, VI and VIII. All regressions include further controls for the antisocial
premium, the interaction of the message sent with the senders’ earnings from Message I, gender, age
and, in case of the 2-Sender game, for being Sender B.

Table A11 shows similar regressions as in Table A10. The only difference is the dependent
variable, which is the senders’ experienced happiness in regressions I and Il (1-Sender) as well as in

regressions Il and IV (2-Sender). Furthermore, in regressions V and VI (I-Sender) as well as

31



Table A10. Determinants of other negative emotions

Note: Linear regressions of the senders’ experienced negative emotions after observing the outcome of the game. Robust
standard errors clustered on matched pairs (for senders in the 2-Sender game) in parentheses. ™, ™, and * indicate
statistical significance at 0.01, 0.05, and 0.10.

I I1 I1 1\Y% \Y VI VII VIII

Delivered Message 11 3.10™ 4.72" 0.63 2.41 0.72 2.28 -0.96" -0.46"
(0.99) (2.25) (0.48) (1.49) (0.54) (1.53) (0.42) (1.25)

Delivered Message I x 0.15 -0.30™ -0.09 0.32
Normative views (0.23) (0.11) (0.13) (0.25)

Delivered Message II x -1.00™ -0.41 0.02 0.19
Normative views (0.39) (0.37) (0.20) (0.19)

Delivered Message I x Second- 0.02 0.37 0.19 0.46
order belief (0.60) (0.61) (0.37) (1.07)

Delivered Message II x Second- 1.85 -1.93 -2.36 0.37
order belief (3.08) (1.54) (1.88) (0.91)
Deception -0.43 -0.63 0.04 0.27 0.20 0.21 -091" -1.02"

(0.43) (0.48) (0.32) (0.33) (0.21) (0.29) (0.43) (0.44)

Controls of individual Yes Yes Yes Yes Yes Yes Yes Yes

characteristics

Observations 35 35 69 69 35 35 69 69
Clusters 35 35 37 37 35 35 37 37
F-statistic 7.31 7.35 1.61 9.26 0.56 0.71 3.26 2.73
R2 0.64 0.77 0.28 0.39 0.27 031 0.32 0.35

regressions VII and VIII (2-Sender), the dependent variable is the senders’ experienced gratitude. As
in the case of guilt, these positive emotions refer to the moment senders learned the outcomes of all
players and were elicited on a seven-point Likert scale ranging from 1 to 7 after the game was played.

Table A12 shows the linear regressions used to evaluate whether the treatment differences in the
senders’ experienced guilt after sending an antisocial message, that is followed by the receiver, are
statistically significant between the 1-Sender game and the 2-Sender game in regression I and

between the 1-Sender game and the Passive-Sender-B game in regression II.

32



Table A11. Determinants of other positive emotions

Note: Linear regressions of the senders’ experienced positive emotions after observing the outcome of the game. Robust

standard errors clustered on matched pairs (for senders in the 2-Sender game) in parentheses. ™, ™, and * indicate
statistical significance at 0.01, 0.05, and 0.10.

I I1 I1 1\Y% \Y VI VII VIII

Delivered Message 11 -091 -0.94 1.69™ 1.14 0.09 -0.17 1.65™ 0.79
(0.96) (2.28) (0.42) (1.50) (0.89) (3.48) (0.52) (1.82)

Delivered Message I x 0.20 -0.07 -0.27 -0.12
Normative views (0.42) (0.34) (0.46) (0.33)
Delivered Message II x 0.26 -0.34" 0.17 -0.10
Normative views (0.19) (0.18) (0.35) (0.29)
Delivered Message I x Second- 0.58 0.75 -0.79 1.34
order belief (1.06) (1.11) (1.24) (0.95)
Delivered Message II x Second- 0.11 2.24 -1.59 1.87
order belief (1.83) (1.21) (3.39) (1.50)
Deception 0.29 0.18 0.19 0.24 0.85 1.06 -0.27 -0.19

(0.48) (0.48)

(0.50) (0.56) (0.60) (0.71)

(0.52) (0.56)

Controls of individual

characteristics Yes Yes Yes Yes Yes Yes Yes Yes
Observations 35 35 69 69 35 35 69 69
Clusters 35 35 37 37 35 35 37 37
F-statistic 2.29 2.15 396 4.06 2.45 1.72 3.73 5.03
R2 0.33 0.36 0.27 0.31 0.27 0.30 0.32 0.35
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Table A12. Differences in experienced guilt levels

Note: Linear regressions of the senders’ experienced guilt
after observing the outcome of the game. Robust

standard errors in parentheses. ™, ™, and * indicate
statistical significance at 0.01, 0.05, and 0.10.

2-Sender 0.53** 0.53"*
(0.19) (0.19)
Passive-Sender -B 0.04
(0.14)
1-Sender x Message 11 3.14™ 3.14™
(0.66) (0.66)
2-Sender x Message 11 1.06™ 1.06™
(0.29) (0.29)
Passive-Sender-B 2.82™
x Message Il (0.49)
Constant 1.09™ 1.09™
(0.06) (0.06)
Observations 104 147
Clusters 72 94
F-statistic 23.00 20.33
R2 0.35 0.35
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