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Chapter 1

Introduction

Much of our collective thriving as a society relies “merely” on each individual one of us
pursuing our own best interests. Even when this pursuit of self-interest pits some of us
against others so that the resulting competition inevitably leads to losses for the losers, the
society as a whole often gains, by discovering, employing, and consuming the winners’
ideas. There are, however, situations, in which this fortuitous alignment between individual
self-interest and collective well-being does not exist. In such situations called social
dilemmas an individually rational choice of each member turns out paradoxically to be
collectively irrational.

Some of our most consequential collective decisions are hampered by social dilemmas.
Overthrowing an oppressive regime, for instance, is a collectively rational decision that
requires individual sacrifices from many participants in the movement. While success is
immensely desirable, each individual citizen contemplating the decision to join or not must
trade off the increase in the chance of success due to own participation against the possible
loss, in the best case, of the foregone value of time spent elsewhere and, in the worst case,
of one’s personal freedom or even life. If not many others choose to join, the chance of
success will be low and the losses to the participating few grave, and so from an individual
point of few it would be rational not to join. If on the other hand many do join, success will
be likely and the losses benign, but from an individual point of view the rational (and
tempting) choice would still be not to join, so that one can avoid—however benign—the
personal losses while still benefiting from the success of the movement. And yet, if every
citizen makes the rational choice of not joining, all suffer under continued oppression.

Perhaps less dramatic than social movements, but no less consequential, is the challenge
of managing our common resources. Here again, collective interest dictates moderation,
while individual rationality tempts us toward excess. Mitigating the threat of climate change,
possibly the most consequential decision facing the world, requires sovereign nations to

sacrifice individual growth in the effort to avert a collective disaster. Whether large or small,
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social dilemmas share the property that in the absence of some external enforcement of
cooperation, the individual decision makers are always tempted (though by no means
doomed) to defect.

To be sure, there are those who would, regardless of others’ actions, choose the
individually advantageous course in any social dilemma. The premise of this thesis,
however, is that, within reasonable ranges of distance between potential gains and losses,
most people are conditionally cooperative; that is, they are willing to choose the collectively
advantageous course if only sufficiently many others would do the same. For conditionally
cooperative individuals the decision to cooperate or defect crucially depends on their
judgment of how others will behave. Yet, others’ behavior is often uncertain to us. We must
instead rely on our past experiences in similar interactions or with similar others and the
verbal and non-verbal cues of the interacting others to make our best guess about how they
will behave. The uncertainty that people face in a social dilemma about others’ behavior,
how it affects their choices, and how it can be reduced is the subject of this thesis.

In economics, (behavioral) game theory studies social dilemmas by means of stylized
models called games designed to capture the basic incentive structures, which decision
makers face in commonly occurring social dilemmas. Traditional analyses of games
invariably assumed that all uncertainties can be modeled as risk, that is, they assumed that
objective probabilities of others’ uncertain choices are known. In reality these probabilities
are rarely known, and decisions in games are made under ambiguity—uncertainty with no
objective probabilities available. In the literature on individual decision-making, it is well
known that people treat ambiguity in a fundamentally different way than risk. Yet, in many
experimental studies of games people’s beliefs about others’ choices are measured under the
traditional assumption, which ignores ambiguity attitudes.

Chapter 2 of this thesis extends a method for measuring ambiguity attitudes for uncertain
events in individual choice to game situations. Unlike the measurements of beliefs in
experimental games made under the behaviorally invalid assumption that subjects are
ambiguity neutral, our method can correct for ambiguity attitudes and thus give accurate
measures of beliefs even if the assumption of ambiguity neutrality is violated. We use our
technique to investigate the role of ambiguity in trust games. Previous studies sought to
understand the role of uncertainty about others’ trustworthiness by measuring risk attitudes,
and finding no relation. We show that ambiguity attitudes do matter: ambiguity aversion

reduces trusting decisions. Moreover, ambiguity corrected beliefs are found to contribute to
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the decision to trust. We are also able to confirm, on the basis of revealed preference data,
that introspective survey questions about trust such as those used by the World Values
Survey, which were found to not correlate well with experimental measures of trusting
decisions, do capture trust in the sense of belief in trustworthiness of others.

Chapter 3 investigates betrayal aversion. When it comes to dealing with uncertainty
about others’ trustworthiness, it has been reported that people are betrayal averse. They
experience extra aversion towards subjecting themselves to the possibility of betrayal by a
fellow human than they would towards the possibility of a bad outcome resulting from
unfavorable forces of nature. Studies reporting betrayal aversion sought to study the human
vs. nature divide in people’s uncertainty preferences within the risk domain. That is, they
sought to compare willingness to take risk in a situation where the probabilities of monetary
outcomes were generated by choices made by opponents to a situation where the same
probabilities of the same outcomes were generated by a chance device. Any difference was
then attributed to the additional averseness that people experienced when outcomes resulted
from interactions with others. Chapter 3 of this thesis shows that the findings of these studies
can be explained by ambiguity aversion rather than betrayal aversion. When ambiguity
attitudes are controlled for, we find no systematic betrayal aversion. People in fact display
less preference for nature-generated ambiguity than betrayal ambiguity.

Chapter 4 considers social dilemma situations where conditionally cooperative people
would like to accurately predict others’ intended actions. Often, the information that is
available for predicting what others will do is limited to non-binding and non-verifiable
communication. Under the traditional assumption that lying is costless, such cheap talk is
not informative when incentives are insufficiently aligned, as is usually the case in social
dilemmas. Chapter 4 of this thesis uses data from a TV game show to investigate the
credibility of pre-play cheap talk in a game that resembles the classical prisoner’s dilemma.
In each episode of the game show studied in this chapter, two contestants simultaneously
decide to either split (cooperate) or steal (defect) a sum of money that on average exceeds
$20,000. Prior to their decisions, the contestants briefly engage in a free-form discussion
about the choice at hand. During the talk, they typically exchange multiple statements, most
of which involve giving or eliciting some type of signal that the intended decision is to split.

We investigate whether the distinction between different types of statements adds to the
predictive power of the contestants’ cheap talk. In this chapter, we build on insights from

psychology to argue that lies are less costly if they are malleable to ex-post reinterpretation
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as truths. We propose a typology of statements that distinguishes them according to two
dimensions. First, our typology discriminates between statements explicitly expressing that
the contestant will choose split and statements that only implicitly signal that the contestant
will do so. Second, it discriminates between unconditional statements and statements that
carry an element of conditionality on what the other will do. Our hypothesis is that people
who defect prefer to make statements that allow them to deny the fact that they are lying.
Our data show that malleability is indeed a plausible criterion for judging the credibility of
cheap talk.

Chapter 5 reports results of a field experiment conducted at Erasmus University, in
collaboration with the university’s student affairs office. Behavioral economics has recently
enjoyed much attention from policy-makers. In 2010, for instance, the government of the
United Kingdom set up the world’s first government institution dedicated to applying
insights from the behavioral sciences to public policy and services. More recently, in the
United States President Obama has established the U.S. government’s own “nudge” unit. As
the dubbing of such agencies suggests, much of the popularity of behavioral economics
among policy-makers has to do with the findings from research to date that incorporating
behavioral nudges into policy design can improve its efficacy and reach, and that this can be
done inexpensively. Messaging nudges have been particularly popular as such interventions
can be implemented using existing government databases easily and virtually at no additional
cost.

The goal of our experiment was to test some of the most popular messaging nudges, on
whether these can influence students at Erasmus University to increase their participation
rate in the online evaluations of their courses. Participation in the evaluation surveys is
voluntary at Erasmus University. Moreover, filling out a course evaluation can be seen as
the decision to contribute to a public good: costs on students’ time are private while potential
benefits in the form of improved future course quality are public, and in this case, unlikely
for the participating student to share in the benefit. Unsurprisingly, participation rates have
been extremely low.

Our experiment randomly assigned all registered students to one of three messaging
nudges. The treatment messages emphasized the real impact of course evaluations,
descriptive norms, and commitment, respectively. The results are puzzling in that we find
opposite effects of our nudges on seemingly similar groups. All three nudges helped increase

the participation rate among Master students, while depressing the participation of Bachelor
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students. Some observable differences partly close the gap, but not entirely. These results
echo the numerous other experiments conducted by the aforementioned “nudge” units using
similar messaging interventions, which find no effects but are not published in scientific
journals. Our results emphasize the need to publish the mixed findings of nudging
interventions so as to further our understanding of the context and target dependence of their
effects.

This thesis was built on the premise that, faced with a social dilemma situation, within
reasonable limits most people are willing to cooperate, provided that most others also
cooperate. The questions that it raised were motivated by the desire to understand better the
circumstances under which such conditionally cooperative people, while willing, may fail to
cooperate. Using laboratory experiments, we investigated the role that uncertainty about
others’ intentions plays in such decisions. Using data from a TV game show, we studied
whether words can be relied on as signals for judging others’ intentions more accurately.
Finally, through a field experiment, we tested the possibility of nudging people towards more

cooperation.
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Chapter 2

Ambiguity and Trust in Games

with CHEN L1 AND PETER P. WAKKER

2.1 Introduction

Keynes (1921) and Knight (1921) emphasized the importance of developing models for
ambiguity (unknown probabilities), given its ubiquity in economic decisions and everyday
life. Ellsberg (1961) showed that such models have to be fundamentally different from
traditional risk models. Despite the importance of ambiguity, it was not until the end of the
1980s that people succeeded in developing the first decision models (Gilboa 1987; Gilboa
and Schmeidler 1989; Schmeidler 1989). Since then, many fields in economics started to
catch up with ambiguity. One such field is game theory.

In games, people make decisions under uncertainty, where a major source of uncertainty
originates from opponents’ strategy choices. Although traditional analyses of games
invariably assumed that all uncertainties can be expressed in terms of probabilities, in reality
these probabilities are usually unknown. With the increase in awareness of ambiguity, many
theoretical studies have applied ambiguity models to analyses of games, producing more
realistic predictions about people’s choices. However, experimental exploration of the
ambiguous nature of games is lagging behind. Section 2.5 gives references. For instance,
many experimental studies measure subjective beliefs of players! but they commonly
assume such beliefs to be Bayesian (ambiguity neutral) additive probabilities, ignoring
ambiguity attitudes. Exceptions are Ivanov (2011) and Bellemare, Kroger, and van Soest
(2008). Even if one assumes that using such probabilities is rational?, then still this

assumption does not hold empirically.

! See for instance Armantier and Treich (2009), Blanco et al. (2010), Costa-Gomes and Weizsicker (2008),
Heinemann, Nagel, and Ockenfels (2009a, b), Huck and Weizsicker (2002), Neri (2015), Nyarko and Schotter
(2002), Palfrey and Wang (2009), Rutstrom and Wilcox (2009), and Trautmann and van de Kuilen 2015
footnote 16).

2 This deviates from the rationality judgments by Ellsberg (1961), Gilboa et al. (2010), and others.
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The first difficulty in applying ambiguity theories to natural events as occurring in
experimental games arises from the necessity to control for beliefs in ambiguity
measurements. Therefore, the literature on ambiguity measurements has so far focused on
artificial ambiguity, where control of beliefs is possible using symmetries introduced by
experimental designs (using Ellsberg urns or experimenter-specified probability intervals).
Such symmetries are not available for natural ambiguous events, including moves of
opponents in strategic conflicts. Baillon et al. (2016) resolved this first difficulty. They
introduced a new ambiguity measurement method that works for all natural events without
the need of artificial symmetries in beliefs.

A second difficulty in applying ambiguity theories to experimental games comes from
the complication of potential strategic interactions of ambiguity measurements with the
games, which was not an issue in individual decision making situations where most
ambiguity measurements have been applied so far. We adapt Baillon et al.’s (2016) method
to game theory by implementing side bets and their incentivization in a way that matches
players to opponents while avoiding strategic interactions. Thus we resolve the second
difficulty.

We use our technique to investigate the role of ambiguity in trust games. The role of
trust received much interest in behavioral game theory (for overview, see Camerer 2003
chapter 2; Fehr 2009; Johnson and Mislin 2011), but no controls for ambiguity were available
yet. Attitudes toward uncertainty matter for trust decisions because it is uncertain whether
one’s trust will be reciprocated. Previous studies focused on how people’s risk> attitude
contributes to their trust decisions, but found no relation (Eckel and Wilson 2004; Houser et
al. 2010). However, the decision to trust usually is not a decision under risk, but rather under
ambiguity. That is, we rarely know an objective probability of others being trustworthy. It
has been well documented in the literature that people treat ambiguity differently than risk
(Ellsberg 1961; Trautmann and van de Kuilen 2015). Hence, to better understand people’s
trust decisions, it is desirable to analyze these as decisions under ambiguity. To illustrate,
assume that we observe that person A decides to trust whereas B does not. Then it is unclear
whether A is more trusting (believing more that the other is trustworthy) or, instead, less
ambiguity averse. Using Baillon et al.’s (2016) measurement method, we can separate

people’s subjective beliefs from their ambiguity attitudes towards others’ trustworthiness.

3 In this paper, risk refers to known probabilities, ambiguity to unknown probabilities, and uncertainty
encompasses both.
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Baillon et al. (2016) introduced two indices capturing two components of people’s
ambiguity attitudes: an aversion index and an insensitivity index. In the context of the trust
decision the ambiguity aversion index captures how much people dislike the ambiguity about
their trustee’s trustworthiness. The insensitivity index captures how much people perceive
and understand ambiguity in the decision situation: the more ambiguity they perceive, the
more they treat all events alike, resulting in insensitivity (lower discriminatory power)
towards likelihood levels. As regards beliefs, we extrapolated people’s beliefs from their
choices while correcting for their ambiguity attitudes. This makes our belief measurements
properly incentivized without the distortion of ambiguity attitudes.

We find more ambiguity averse people to be less likely to trust, whereas insensitivity
plays no role in this decision. Further, we confirm that people who have more optimistic
beliefs about others’ trustworthiness are more likely to trust others. These results are
psychologically plausible. We can also shed new light on several open questions in the
literature. We confirm, on the basis of revealed preference data, that introspective survey
questions such as in the World Values Survey (WVS) do capture trust in the commonly
accepted sense of belief in trustworthiness of others (Gambetta et al. 2000). We can also
confirm a proper signaling role of own type about population composition, which is a rational
form of what Ross, Greene, and House (1977) called false consensus. For rational versions

see Dawes (1990) and Prelec (2004).

2.2 Method

Figure 2.1 shows the trust game we used. A trustor faces a binary choice. If she chooses the
option distrust, both she and her trustee receive €10 for sure and there is no uncertainty. She
can also choose a trust option, whose outcome is uncertain. Then how much she receives is
up to the trustee’s choice from three allocation options, R (Reciprocate) = (€15, €15), M
(Middle) = (€10,€18), and S (selfish) = (€8, €10). Here the first amount is the payment for
the trustor and the second is for the trustee.

The game we used is a modification of the trust game used by Bohnet and Zeckhauser
(2004). The only difference is that the trustee has one extra option (M) to choose from.
Option M gives the trustee the alternative to be selfish without hurting the trustor but at a

slight efficiency cost—the total payment is then €28 instead of €30. We added this option
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because to measure people’s ambiguity aversion and insensitivity while controlling for their

beliefs, we need at least three events (Baillon et al. 2016).

FIGURE 2.1 Trust game

Trustor

Distrust

(€10, €10)
R M S
(Reciprocate)  (Middle) (Selfish)
(€15,€15) (€10, €18) (€8, €22)

Let E; (i = r,m, or s) denote the event that the trustee chooses option I (I = R, M, or
S). These events are exhaustive and mutually exclusive. We refer to them as single events.
A composite event, denoted Ej; (j # i), is the union E; U E; of two single events. For each
event E (E; or Ej;) and a fixed outcome X > 0 (X = €15 in the experiment), X0 denotes a,
possibly ambiguous, prospect that pays X if event E happens and 0 otherwise. Similarly, X0

denotes a risky prospect that pays X with probability g and 0 with probability 1 — q.

DEFINITION 2.1 The matching probability m (m; or m;;) of an event E (E; or E;; ) is the

probability such that the decision maker is indifferent between prospects X0 and X,,,0.

The matching probability m of an event E reflects the decision maker’s subjective belief
in event E, but distorted by her ambiguity attitude. Dimmock, Kouwenberg, and Wakker
(2016 Theorem 3.1) showed that, if we know beliefs, then matching probabilities capture
people’s ambiguity attitudes while controlling for their risk attitudes. Baillon et al. (2016)
added the control for beliefs. Next, we briefly introduce the two indices of Baillon et al.
(2016) that we use. Let my = (m,. + m,, + my)/3 denote the average single-event matching
probability and let m; = (my, + m,s + my,5)/3 denote the average composite-event

matching probability.
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DEFINITION 2.2 The ambiguity aversion index is
b=1-m;-m,. (2.1)

DEFINITION 2.3 The a(mbiguity-generated)-insensitivity index is
a=3x (%— (m—m)). (22)
Under ambiguity neutrality, my =§ and m; = ; so that both indices are 0. For an

ambiguity averse person the matching probabilities are low and the aversion index
accordingly is high. She is willing to pay a premium (in winning probability) to avoid
ambiguity. A maximally ambiguity averse person has all matching probabilities 0 and the
aversion index is 1. For ambiguity seeking subjects, the aversion index is negative.

The insensitivity index concerns the (lack of) discriminatory power of the decision
maker regarding different levels of likelihood. For a completely insensitive person who does
not distinguish between composite and single events, m, = myg, and the insensitivity index
takes its maximal value 1. This happens for people who take all uncertainties as fifty-fifty.
The better a person discriminates between composite and single events, the larger m, —my
is and the smaller the insensitivity index is. The index captures perception of ambiguity. The
more ambiguity a person perceives, the more all events are perceived as one blur and the
higher the index is. The index also captures cognitive discriminatory power.

Theoretical studies have focused on ambiguity aversion, but empirical studies have
shown that insensitivity is also important (Trautmann and van de Kuilen 2015). Baillon et
al. (2016) showed that the indices are a common generalization of many existing ambiguity
aversion indices in the literature, proposed under various ambiguity theories.*

Our elicitation method also allows for extrapolating a-neutral probabilities p;. These can
be interpreted as the beliefs of an ambiguity neutral twin of the decision maker, who is
exactly the same as the decision maker except that she is ambiguity neutral. That is, a-neutral
probabilities are additive subjective probabilities that result after correcting for ambiguity

attitudes. Baillon et al. (2016) showed that, under certain assumptions:

py = LTI v fi,j, k) = ). (23)

4 These include Schmeidler (1989) and Dow and Werlang (1992) for Choquet expected utility, Abdellaoui et
al. (2011) and Dimmock, Kouwenberg, and Wakker (2016) for prospect theory, and Dimmock et al. (2015)
and Epstein and Schneider (2010) for multiple priors.
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2.3 Experimental design

Subjects
In total, 182 subjects (38 in the first wave and 144 in the second wave) were recruited from
the subject pool of the experimental laboratory at Erasmus School of Economics. 56% were

male.

FIGURE 2.2 Trust game: trustor decision situation

The following may be inside your envelope.

Recall that you are matched with one other participant. You can instruct the experimenters to
give you one of the following two options:

Option 1: Follow your partner's instruction for payment

Option 2: Pay €10 to each of you

If you instruct the experimenters to give you Option 1,

can instruct the experimenters to give you one of the following three options:

Option A: Pay €15 to each of you;

Option B: Pay you €10, pay him/her €18;

Option C: Pay you €8, pay him/her €22.
So if your partner has instructed to give Option A, you and your partner will get €15
each. If your partner has instructed to give Option B, you will get €10 and your partner
£18. Finally, if your partner has instructed to give Option C, you will get £8 and your
partner €22.

If you instruct the experimenters to give you Option 2,

you and your partner will get €10 each (and your partner’s instruction will play no role).

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
: your partner’s instruction will determine the payments for the two of you. Your partner
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Incentives
The experiment was computer-based’ consisted of seven sessions, and was incentivized
using the prior incentive system (Prince; Johnson et al. 2015). At the beginning of each

session (with n subjects), one volunteer was invited to randomly draw n/2 pairs of sealed

3 Instructions and the online experiment can be found at http://www peterwakker.com/trustnew/begin.php. For
testing, use any 4-digit subject ID's starting with 6 (e.g. 6067) to go through the experiment.
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envelopes. Each subject would then draw one envelope from the pile selected by the
volunteer.

It was explained to each subject that, throughout the experiment, she would be paired
with a partner whose subject ID was inside the envelope. During the experiment, she would
face different decision situations, where her payments depended on both her own and her
partner’s decisions. One of these decision situations was inside the envelope, and this was

the only one that mattered for the real payment at the end.

Stimuli

During the experiment, there were three types of decision situations. Subjects also answered
some demographic and general survey questions, which were not incentivized. Each subject
first faced the trustor decision in the trust game (Figure 2.2). It was explained to her that her
own and her partner’s choice as a trustee would be used to determine their final payment if
this decision situation came out of her envelope.

After making their choices as the trustor, subjects proceeded to the next part of the
experiment, where they faced 24 decision situations designed to elicit their matching
probabilities. Figure 2.3 depicts a typical decision situation. In the decision situation depicted
in the figure a subject chose between two options, both of which might pay her €15 but
under different conditions. Option 1 was an ambiguous prospect paying €15 if her partner
(as the trustee) chose option R in the trust game. Option 2 was a risky prospect paying €15
with a 50% chance.

FIGURE 2.3 A typical ambiguity decision situation

The following may be inside your envelope.

You can instruct the experimenters to give you one of the following two options:

Option 2: Pay you €15 with 50% chance, pay €0 otherwise

Click to see the reminder of the options for your partner .

1
1
1
1
1
1
|
Option 1: Pay you €15 if your partner chose option A, pay €0 otherwise :
:
1
1
1
1
1
1

To derive the indices of a subject’s insensitivity and aversion, matching probabilities
were elicited for all single {E,, E,,, Es} and composite {E,,, Eps, Ers}. For each single or

composite event, a bisection was used to elicit its matching probability. For instance, for
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event E,. the subject first faced the decision situation depicted in Figure 2.3. If she chose
option 1, in the next decision situation the winning probability in option 2 increased;
otherwise, it decreased. For each event, subjects faced four decision situations, where option
1 stayed fixed and the winning probability in option 2 varied depending on the choices in the
previous situation. Figure 2.A1 in Appendix 2.A shows how the probabilities for later
decision situations and ultimately the event’s matching probability were determined given
subjects’ choices. We will refer to the four decision situations for each event as a block.

The 24 decision situations for eliciting matching probabilities thus constituted 6 blocks.
The blocks appeared in a random order, and between two consecutive blocks, a demographic
question® was asked to refresh subjects’ thinking mode. The demographic questions also
appeared in a random order.

An example with explanation of the typical decision situation was presented to the
subjects before they made their decisions. Subjects had to answer four questions checking
their understanding correctly before they could proceed. Subjects could also click on a
reminder button to view the description of the trust game again.

Following the matching probability decision situations, subjects in wave 2 made a
decision as the trustee in the same trust game as before.” Figure 2.5 shows the trustee decision
situation.

Subjects also answered non-incentivized WVS questions about their general trust
attitudes. The three questions were: “Generally speaking, would you say that most people
can be trusted or that you can’t be too careful in dealing with people?”; “Would you say that
most of the time, people try to be helpful, or that they are mostly just looking out for
themselves?”’; and “Do you think that most people would try to take advantage of you if they
got the chance or would they try to be fair?”. In each question, subjects could choose to agree
or disagree with the statement. Answers indicating more trust were coded as 1, and 0

otherwise. The general trust measure was then taken as the average of the three responses.

© We asked five demographic questions: gender, alcohol consumption, general happiness question, nationality
(Dutch or non-Dutch), and number of siblings.

7 Subjects in wave 1 did not make the trustee decision. Subjects in wave 1 were part of a separate paper (Li et
al. 2016), where the trust game studied in this paper was one of several treatments of that paper. The only
difference in the design between wave 1 and wave 2 is that subjects in wave 1 did not need to make the trustee
decision. Their trustee decisions are therefore treated as missing in the analysis of this paper.
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FIGURE 2.5 Trust game: trustee decision situation

The following may be inside your envelope.

Recall that you are matched with one other participant. You can instruct the experimenters to
give one of the following three options:

Option A: Pay €15 to each of you
Option B: Pay you €18, pay your partner €10
Option C: Pay you €22, pay your partner €8

Your partner can instruct the experimenters to give you one of the following two numbered (1
and 2) options:

Option 1: Follow your instruction for payment
Option 2: Pay €10 to each of you

The experimenters will follow your instruction only if your partner instructed to give you Option
1. If your partner instructed Option 2, then you and your partner will get €10 each, and your
instruction will play no role.

Payment

After all subjects finished the experiment, they were called to the payment desk one by one.
Each subject opened her envelope. If it was the trust game decision situation (either as the
trustor or the trustee), her decision and her partner’s choice would be used to determine her
final payment. If the envelope contained a matching probability decision situation that she
had encountered during the experiment, her partner’s trustee decision determined her final
payment had she chosen the ambiguous option 1. Otherwise, the winning probability of
option 2 decided her payment.® It could also happen that the subject had not encountered the
matching probability decision situation that came out of her envelope. In case this happened,
we inferred the subject’s choice in the new situation from her choice in a similar situation
by dominance. For instance, suppose the subject had chosen option 1 in the decision situation
in Figure 2.3, but a decision situation with a winning probability of 26% came out of her
envelope. Because of the bisection procedure, she could not have encountered this situation

during the experiment. We would then explain to the subject that, since she preferred the

8 If, for instance, the winning probability of option 2 was 50%, then the subject threw two 10-sided dice, and
any number below 50 (which had 50% chance of occurring) meant that the subject would be paid the prize.
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ambiguous option 1 to an even better option 2 (with 50% winning chance), we inferred that
in the decision situation where option 2 gives 26% winning chance, she would also prefer

option 1. We would then implement option 1.

Discussion

The advantage of using Prince to implement the bisection procedure is that it enhances
incentive compatibility. Under Prince, the decision situation that eventually mattered was
pre-determined and did not depend on subjects’ choices during the experiment, excluding
the possibility to answer strategically so as to manipulate later stimuli. It was therefore

always in the best interest of the subjects to reveal their true preferences.

2.4 Results

For each subject, we performed six monotonicity tests. By monotonicity, subjects’ matching
probabilities for a composite event should not be lower than those of the single events
included in the composition. Therefore, two tests were performed for each composite event,
resulting in six tests in total per subject. On average, the fail rate of these monotonicity
checks was 7.5%. For the analysis reported below, we removed 20 subjects (11.0%) who

violated monotonicity at least twice.
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24.1 What determines decision to trust?

Table 2.1 shows summary statistics of all elicited variables.

TABLE 2.1 Summary statistics

Mean Median Std.dev. Min Max
Trusted 0.54 1 0.50 0 1
A .aversion -0.01 0 0.17 -0.78 0.58
A insensitivity 0.23 0.16 0.25 -0.32 1
Dr 0.31 0.32 0.21 0 1
DPm 0.30 0.33 0.16 0 0.96
Ds 041 0.33 0.24 0 1
Pdiff -0.10 0 042 -1 0.96
General .trust 0.47 0.33 0.35 0 1
Male 0.56 1 0.50 0 1
Trustee 1.69 1 0.80 1 3
Weekly.drinks 4.18 2 5.15 0 30
Dutch 0.56 1 0.50 0 1
Happiness 7.01 7 1.67 0 10
Siblings 1.48 1 1.18 0 8

NOTES: Trusted = 1 if the trustor chooses the trusting option 1 and 0 otherwise; A.aversion is the ambiguity
aversion index; p,, pm, and ps are the a-neutral probabilities for the three events; Pdiff = p, — ps;
General.trust is the average score in the WVS questions; Male=1 if the subject is male; Trustee = 1,2, and 3 if
trustee chooses option S, M, and R respectively, where a higher number corresponds to a more reciprocating
option; Weekly.drinks is the average number of alcoholic beverage consumption; Dutch = 1 if the subject is
Dutch, and 0 if not; Happiness is the subjective report to the question “Do you feel happy in general?”, which
can take values from O to 10; Sibling is the number of siblings.

Ambiguity-aversion and ambiguity-generated insensitivity

Figure 2.6 shows the density plots of the insensitivity and aversion indices grouped by
subjects’ decisions to trust. Trusting subjects are less ambiguity averse (p-value = 0.03;
Wilcoxon one-sided test). There is no difference in insensitivity between trusting and non-

trusting subjects (p-value = 0.44; Wilcoxon two-sided test).
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Ambiguity aversion

FIGURE 2.6 Trust decision and ambiguity
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Beliefs

Figure 2.7 shows the density plot of a-neutral probabilities grouped by subjects’ trust
decisions. There was no difference between their beliefs about their trustee choosing option
M (p-value =0.9; Wilcoxon two-sided test). Trusting people believed their trustee to be more
likely to choose the reciprocating option R (p-value < 0.01; Wilcoxon one-sided test), and,
therefore, less likely to choose the selfish option S (p-value < 0.02; Wilcoxon one-sided test).

Table 2.2 presents marginal effects on subjects’ decisions to trust in four logistic
regression models (Trusted = 1). Model 1 includes as explanatory variables the two indices
(ambiguity aversion and a-insensitivity) describing subjects’ ambiguity attitudes; model 2
includes a variable that measures subjects’ optimistic beliefs about others’ trustworthiness (
Pdiff = p, — ps ); model 3 includes both ambiguity attitudes and beliefs; and model 4 adds
five demographic variables to model 3.

The regression results are consistent with the non-parametric analysis and are robust
across different model specifications. Subjects who are less ambiguity averse were more
likely to trust others, but insensitivity did not matter. Subjects who believe their partners to
be more reciprocating are also more likely to trust. Remarkable is that there was a systematic

difference in the tendencies to trust between Dutch and non-Dutch subjects.
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FIGURE 2.7 Trust decision and a-neutral probabilities Distrust
—_— Trust

1.0

2.4.2 What are the World Values Survey questions measuring?

Table 2.3 reports four linear regression models on people’s score in the WVS questions.
Model 1 includes subjects’ trust decisions in the trust game as an explanatory variable. Model
2 includes subjects’ decisions as the trustee. Model 3 includes subjects’ ambiguity aversion,
a-insensitivity, and the differences in their p, and ps;. Model 4 adds the five demographic
variables to model 3.

Subjects’ responses to the WVS questions are positively correlated with their decisions
to trust, but have no relation with their own decisions as the trustee.’ Subjects with more
optimistic beliefs about their partners’ trustworthiness score higher in the WVS questions,
whereas their ambiguity attitudes play no role. These results are robust after controlling for
demographic variables, showing that the trust survey questions do capture people’s beliefs
and are not distorted by ambiguity attitudes. There is a marginally significant gender

difference with males scoring lower. Dutch subjects also score lower.

9 The same holds if we include the trustee decisions as separate dummy variables in the regression.
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TABLE 2.2 Regression: What determines decision to trust?

Dependent variable:
Decision to Trust

¢y @) 3 “

A.aversion -0.529" -0.592™ -0.592°
(0.259) (0.291) (0.308)

A insensitivity 0.126 0.178 0.164
(0.168) (0.184) (0.191)
Pdiff 0487 0.519" 0.533"
(0.115) (0.122) (0.127)

Male 0.146
(0.090)

Weekly.drinks -0.001
(0.009)
Dutch -0.193™
(0.093)

Happiness 0.011
(0.028)

Siblings 0.036
(0.043)

Observations 162 161 161 161

Log Likelihood -109.190 -100.208 -97.597 -94.253
Akaike Inf. Crit. 224381 204415 203.194 206.507

p<0.1;"p<0.05 "p<0.01.

NOTES: We have 162 subjects left after removing those who failed monotonicity checks at
least twice. Model 1 has 161 observations because for one subject, her a-neutral probabilities
were non-identifiable since her matching probabilities for all events were the same.

2.4.3 How are beliefs formed?
People often form their beliefs about others based on their own types (Ross, Greene, and
House 1977; Rubinstein and Salant 2016). Believing others to be similar to oneself may have
contributed to the findings in Glaeser et al. (2000) that people’s responses in the survey
questions were correlated with their own trustee decisions. We find subjects’ beliefs about
their partners’ trustworthiness to be strongly correlated with their own trustworthiness,
although no correlation is found between their trust survey responses and their
trustworthiness (Figure 2.8).

Subjects who choose option R believe their partners to be more likely to choose option
R (p-value < 0.01; Jonckenheere test). Those who choose option S similarly believe others

to be likely to do the same (choose S) (p-value < 0.01; Jonckenheere test), but not for option
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M . In our sample, 21%, 27%, and 52% of the subjects chose option R, M, and S, respectively.
These actual frequencies are closest to the median beliefs of those who chose option S as the

trustee.

TABLE 2.3 Regression: What is the general trust survey measuring?

Dependent variable:
General Trust Survey

(D) 2 3) 4)
Trusted 0.110™
(0.055)
Trustee 0.048
(0.039)
A .aversion -0.271 -0.199
(0.173) 0.174)
A insensitivity 0.055 0.092
(0.116) 0.117)
Pdiff 0.149™ 0.132"
(0.065) (0.065)
Male -0.095"
(0.056)
Weekly .drinks 0.009
(0.006)
Dutch -0.127*
(0.061)
Happiness 0.014
0.017)
Siblings 0.026
(0.024)
Constant 0.409™ 0560 0467 0410™
0.041) (0.095) (0.038) (0.126)
Observations 161 125 160 160
R? 0.024 0.012 0.050 0.104

“p<0.1; “p<0.05; **p<0.01
NOTES: The number of observations for model 2 is lower because 36 subjects in the first two
sessions of the experiment did not make the trustee decision.

2.5 Discussion and related literature

Recently published theoretical studies that incorporate ambiguity into game theory include
Angelopoulos and Koutsougeras (2015), Battigalli et al. (2015), Chakravarty and Kelsey
(2016), De Marcoa and Romaniello (2015), Grant, Meneghel, and Tourky (2016), Kellner
(2015), and Kelsey and le Roux (2016). In epistemic game theory (Perea 2012,2014), beliefs
themselves are Bayesian but unconventional updating methods are considered. Empirical

studies incorporating ambiguity include Dai et al. (2015), Di Mauro and Finocchiaro Castro
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(2011), Dominiak and Duersch (2015), Eichberger and Kelsey (2011), Eichberger, Kelsey,
and Schipper (2008), Hsu et al. (2005), Kelsey and le Roux (2015, 2016), and Pulford and
Colman (2007). Camerer and Karjalainen (1994) measured ambiguity aversion using an
index of Dow and Werlang (1992). Baillon et al. (2016) showed that this index is a special
case of their indices, also adopted in our paper. Whereas the method of Camerer and
Karjalainen could only be used in the particular game they studied, ours can be used in all
games. Ivanov (2011) measured ambiguity attitudes in a set of well-known
(mis)coordination games such as the games of Stag Hunt, Chicken, and Matching Pennies.
He controlled for beliefs by asking introspective questions. Our approach is entirely based
on revealed preferences. The methods used in the previous studies measured only ambiguity

aversion. We also measure insensitivity.

FIGURE 2.8 Belief about partner by own trustworthiness

Pr Pm Ps

NOTES: Each panel in Figure 2.8 presents the median a-neutral probabilities of an event (R, M,
or S) split by subjects’ own trustee decisions. The dashed horizontal line indicates the actual
frequency.

Fehr (2009) reviewed existing literature on trust and argued that trust decisions are more
than a special case of risk-taking. Economic primitives such as preferences and beliefs also
play important roles. Our new ambiguity measurements show that this claim is correct:
people’s ambiguity aversion and beliefs about others matter for their trust decisions. The
negative emotions aroused by the possibility of making themselves susceptible to betrayal

are thus reinforced by not knowing the underlying chances.
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Our finding that people with more optimistic beliefs (after correcting for ambiguity
attitudes) about others’ trustworthiness are more likely to trust is similar to what Sapienza,
Toldra-Simats, and Zingales (2013) found. They used Berg et al.’s (1995) trust game where
subjects could choose which part of their endowment to send to their trustee. To elicit
subjects’ beliefs about their trustees’ trustworthiness, they used Selten’s (1967) strategy
method. They told subjects that their trustees would specify how much to return for every
possible amount they receive. They then asked subjects to give a point estimate of the amount
they expected their trustee to send back for every possible amount. To incentivize the
expectations, they paid subjects for every accurate estimate that is not more than 10% off
from the amount specified by the trustee. They found a positive correlation between subjects’
expectation and the amount they sent. Our measure of belief is directly expressed in
probabilities rather than indirectly in expectations and is directly revealed from choices.
Further, we avoid income effects due to their multiple payments.

We shed new light on several open questions in the literature. One such question
concerns whether introspective survey questions on trust, such as the ones included in the
World Values Survey (WVS), are good measures of trust. A typical survey question asks
“Generally speaking, would you say that most people can be trusted or that you cannot be
too careful in dealing with people?”. Findings on the correlations between answers to these
questions and trust decisions measured in experiments using real incentives were mixed so
far. Whereas Glaeser et al. (2000) and Lazzarini et al. (2005) found no correlations, Fehr et
al. (2003) and Bellemare and Kroger (2007) found positive correlations. Because we can
separate beliefs and ambiguity attitudes for the natural events relevant here, we can offer
more refined insights. People’s trust survey responses are positively correlated with their
beliefs, and not with their ambiguity aversion or insensitivity. This finding confirms that the
WVS questions are measuring trust in the commonly accepted sense of belief in others’
trustworthiness, expressed for instance by Gambetta et al. (2000): “When we say we trust
someone or that someone is trustworthy, we implicitly mean that the probability that he will
perform an action that is beneficial or at least not detrimental to us is high enough for us to
consider engaging in some form of cooperation with him.”

We can also investigate how people formed their beliefs about others’ trustworthiness.
In the psychology literature, false consensus has been found, which describes people’s
tendency to expect others to be close to themselves in characteristics, preferences, and so on

(Ross, Greene, and House 1977). For instance, people who are happy themselves would
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expect a larger proportion of the population to be happy than would unhappy people.
Although the name of this phenomenon suggests that it is a bias in judgment formation, later
studies showed that it could be the result of rational Bayesian updating using one’s own type
as a signal (Dawes 1990; Prelec 2004). Similar to Rubinstein and Salant (2016), we find
support for the self-similarity reasoning in our game theoretical setting: people’s belief about
others’ trustworthiness is correlated with their own trustworthiness. Thus the beliefs of the
most prevalent type—the non-trustworthy one—are close to the actual distribution of
trustworthiness in our sample, and own type serves as a useful signal here too.

Another contribution of the current paper is that we show how the prior-incentive system
(Prince), which was initially designed for individual decision making, can be adapted to
game experiments. The prior-incentive system enhances the incentive compatibility of the
random incentive system. We have shown how it can be implemented in strategic situations,
where subjects have to be matched with partners or opponents and strategic confounds must

be avoided.

2.6 Conclusion

Decisions to trust are almost always decisions under ambiguity, because we do not know the
probabilities of others being trustworthy. Studies have so far focused on relations between
risk attitudes and trust, finding little relation (Eckel and Wilson 2004; Houser et al. 2010).
No method was known to measure ambiguity attitudes in natural situations such as trust
decisions. Ambiguity attitudes and beliefs remained as uncontrolled confounds.

We used Baillon et al.’s (2016) method that can measure ambiguity attitudes in natural
situations. It therefore opens up the possibility to analyze (and correct for) ambiguity
attitudes in experimental games. This holds in particular for belief measurements (e.g. of
another person being trustworthy). Belief measurements are widely used in experimental
economics, but always under the assumption of ambiguity neutrality so that ambiguity
attitudes confound them. We have extracted beliefs while controlling for ambiguity.

The motivational ambiguity aversion contributes to people deciding not to trust others.
The cognitive insensitivity (perception and understanding) does not impact such decisions.
We confirm that people who have more optimistic beliefs about others’ trustworthiness are
more likely to trust others. We shed new light on several unsettled issues in the literature.

First, based on revealed preference data we show that the survey trust questions do capture
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people’s beliefs about others’ trustworthiness. Moreover, people’s beliefs about others are
positively correlated with their own trustworthiness. Hence, own type serves as a useful

signal about others.
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2.A Appendix

Matching
Probabilities

FIGURE 2.A1 Determination of probabilities in the bisection method
Winning Probabilities in Option 2
92
+6
86
-6
+12 80
74
-12 68
+6
+24 62
-6
56
50
44
+6
-24 38
-6
+12 32
26
-12 20
+6
14
-6
8
NOTES: For each event, the winning probability of the first decision situation is always
50%. At each node, if the subject chooses option 1 (2), the probability on the upper (lower)
branch is used as the winning probability in option 2 in the next decision situation, while
option 1 remains the same. The last column is the matching probability recorded
depending on subjects’ choices in the previous four decision situations.
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Chapter 3

Social and Strategic Ambiguity:
Betrayal Aversion Revisited

with CHEN L1 AND PETER P. WAKKER

3.1 Introduction

Ellsberg (1961) showed that people treat ambiguity—uncertainty with no objective
probabilities available—in a fundamentally different way than risk where objective
probabilities of uncertain events are known. Ambiguity attitudes describe these differences.
A big field of application for ambiguity theory is game theory, where the uncertainty is
strategic. That is, uncertainty concerns the strategy choice of an opponent who interacts with
the decision maker, and who may have common or opposite interests. Game theory has
traditionally made the idealized assumption that all strategic uncertainties can be modeled
as risk. Probabilities of strategy choices of opponents are however rarely known in reality,
and therefore most games are better modeled as decision under ambiguity.

Whereas many theoretical papers applied ambiguity theories to game theory there have
as yet only been few empirical studies doing so (e.g., Dominiak and Duersch 2015, Chark
and Chew 2015, Eichberger and Kelsey 2011, Ivanov 2011, and Kelsey and le Roux 2015).
In particular, the popular measurements of subjective beliefs in games are invariably done
under the assumption of ambiguity neutrality (Trautmann and van de Kuilen 2015b footnote
16). The reason is that no method was known to measure ambiguity attitudes except for in
some artificially constructed situations (Ellsberg urns and experimenter-specified
probability intervals) where a control for belief based on symmetry was readily available.
Baillon et al. (2016) introduced a method for measuring ambiguity attitudes in general
situations of individual decisions that need no artificial symmetry, and Li, Turmunkh, and
Wakker (2016) extended this method to game theory. The latter paper applied their method

to trust games, disentangling and controling for different components that may confound the
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measurement of trust. We use Li et al.’s (2016) method and investigate how ambiguity
attitudes differ in games against interested others versus games against “neutral nature.” We
identify a new non-strategic component underlying all strategic ambiguities, called social
ambiguity, discussed in §3.2.

We use our new measurement and controls to resolve some unsettled questions about
Bohnet and Zeckhauser’s (2004; B1) and Bohnet et al.’s (2008; B2) finding of betrayal
aversion. They developed a clever design using minimally acceptable probabilities (MAPs)
to measure betrayal aversion while correcting for risk attitude. Their theoretical analyses
were based on the classical models with rational ambiguity neutrality that were commonly
used to analyze games and incentive compatibility. We provide a re-analysis using modern
ambiguity theories and show that ambiguity attitudes rather than betrayal aversion can
explain their findings. We thus confirm the findings of Fetchenhauer and Dunning (2012).
They used stimuli that did avoid ambiguity and genuinely involved only risk, and found no
betrayal aversion. Our contribution to their study is to analyze trust decisions under
ambiguity, which is more realistic. In particular, we can investigate how betrayal aversion
interacts with ambiguity. We conclude that there is no systematic betrayal aversion. The
positive emotions about gaining due to trustworthiness apparently offset the negative
emotions about losing due to betrayal. While betrayal ambiguity does not affect behavior
motivationally (no aversion to betrayal), we find that it does affect behavior cognitively:
people are insensitive to different likelihoods of others’ trustworthiness, and apparently
strategic ambiguity is harder to process than nonstrategic ambiguity. Our control for social
ambiguity shows that the latter effect is specifically induced by strategic ambiguity and not
by general social ambiguity.

This paper proceeds as follows. Section 3.2 discusses social and strategic ambiguity in
games. Section 3.3 describes how we measure ambiguity attitudes. Section 4 describes our
experiment. The data and findings are reported in Section 3.5, and discussed in Section 3.6.
Section 3.7 concludes. Although our theoretical re-analysis of B1 and B2 was an important
motivation for us to undertake this study, we present it in Appendix 3.A so as to have the

main text accessible to experimentally oriented readers.
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3.2 Strategic and social ambiguity

The aforementioned idealization—reduction of ambiguity to risk—commonly adopted in
game theory can be achieved by assuming rationality and common knowledge. Luce and
Raiffa (1957, p. 306) describe how in a game between rational and knowledgeable actors the
ambiguity about the opponent’s intended act reduces to risk:

“One modus operandi for the decision maker is to generate an a priori probability
distribution over the states (pure strategies) of his adversary by taking into account both the
strategic aspects of the game and what ‘psychological’ information is known about his
adversary, and to choose an act which is best against this a priori distribution. To determine
such a subjective a priori distribution, the decision maker might imagine a series of simple
hypothetical side bets whose payoffs depend upon the strategy his adversary employs. ...
until there exists an equilibrium in the decision maker’s mind. ... If in a given situation the
theory is clear cut and if a decision maker knows that his adversary will comply with the
theory, then in a sense, the theory defines the decision maker’s choice of an a priori
distribution for his adversary.”

In applications, probabilities of others’ strategy choices are virtually never available.
Even when preferences are known, the decision maker may not be able to navigate
effortlessly through belief hierarchies and arrive at the “mind equilibrium” envisioned by
Luce and Raiffa (1957).'° And if she is capable of doing this, she would not be confident
that her opponent is. If the opponent’s mind works differently then she has no reason to
believe that the deduced probabilities are objective, and they may not be shared by the
opponent. In reality, decisions in games are made on the basis of subjective beliefs, and are
made under ambiguity rather than risk. Accordingly, measuring and studying the actors’
ambiguity attitudes is important for understanding and predicting their decisions in a game.

Ambiguity attitudes have been studied much in the context of individual decision
making, where the uncertainty facing the decision maker concerns the act of a neutral
“nature.” This paper investigates how ambiguity attitudes are different when people play
against interested others than when they play against nature. In strategic interactions, the
decision maker must reckon with the uncertain interests of others, and also with the others’
beliefs about her interests, their beliefs about her beliefs about their interests, and so forth.

Nature by contrast has no interests, and does not care about the interests of the decision

10 This topic is central in epistemic game theory (Perea 2012, 2014).
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maker. Yet, differently from an uninterested player, nature chooses some of its acts with
higher likelihoods than others. Therefore, strategic complications make ambiguity in games
against interested others fundamentally different from ambiguity faced in a game against
nature. For further discussions of the differences between natural and strategic uncertainty,
see Aumann and Dréze (2009), Gilboa and Schmeidler (2003), Harsanyi (1982),
Schneeweiss (1973), Sugden (1991 §XI, p. 782 bottom), and von Neumann and Morgenstern
(1944 p. 11,p.99).

A difference between strategic and nature uncertainty was suggested before by the
finding that risk attitudes (measured from choice over “nature” lotteries) could not explain
people’s decisions in games against others (Eckel and Wilson 2004, Houser et al. 2010).
Papers on the other vs. nature divide as yet sought to study this issue within the risk domain;
that is, to compare willingness to take risk in a situation where the probabilities of monetary
outcomes were generated by choices made by opponents to a situation where the same
probabilities of the same outcomes were generated by a chance device. Any difference was
then attributed to the additional emotional consequences that people experienced when
outcomes resulted from interactions with others. Thus, B1 and B2 found that people required
a higher probability of winning from a “human” lottery than from a “nature” lottery (see also
B2). The authors interpreted their stimuli as risky and attributed their finding to the additional
emotional costs when a bad outcome resulted from another’s act (betrayal) rather than from
forces of nature.

We believe that ambiguity is a more natural domain for studying the other vs. nature
divide in people’s behavior under uncertainty. B1 and B2 used MAPs to avoid ambiguity
(B2 footnote 3) but according to modern theories, ambiguity still was present (Appendix
3.A), as were attitudes towards complexity and dynamic optimization under ambiguity.
These other factors instead of betrayal aversion can explain their findings. Fetchenhauer and
Dunning’s (2012) stimuli present the other person’s options as having been drawn from a
known distribution. Thus they succeeded in genuinely avoiding ambiguity. But their scenario
is not realistic and will rarely occur in social decisions. We therefore use a design where trust
decisions are made as in a typical situation, with no artificial objective probabilities provided.

B1 and B2 interpreted the effects that they found, broadly, as a difference between social
and nature risk, but also specifically as (strategic) betrayal aversion. We investigate a
potentially important second, non-strategic, reason that makes uncertainty in games against

others distinct from that in games against nature. It is that people treat acts of humans, also
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when strategic complications are absent, in a fundamentally distinct way from acts of nature,
which are free from human agency and free will. Greek philosophy emphasized the
distinction between law of nature (“physis”) and law by humans (“nomos”). What was “by
nature” was considered unquestionably right and hence universally binding, whereas laws
made by humans could be deemed right by some but wrong by others. In modern legal
traditions the principle of “act of God” or “superior force” is used to determine absence of
human agency. The basic notion that forces of nature are beyond judgment extends to our
everyday understanding of causes and consequences, in which presence of human agency
inextricably engenders various emotional judgments of the generosity, decency, or propriety
of others’ acts. Phenomena ascribed to the strategic aspects of the game may in reality have
been driven by this general social ambiguity.

To parse out social versus strategic ambiguity in games and, hence, to identify what is
truly caused by the strategic aspects of the interactions, our experiment includes the
following three treatments: nature ambiguity, social ambiguity but with no (strategic)
betrayal or special other emotions involved, and, finally a social treatment with also betrayal
involved. This allows us to separate strategic attitudes, more specifically, betrayal aversion,
from purely social attitudes and, then, from nature attitudes.

We use indices of Baillon et al. (2016), explained in §3.3, that capture aversion for
particular kinds of uncertainty, such as about betrayal, through event weighting functions.
This builds on the source preference concept first coined by Heath and Tversky (1991) for a
preference of basketball fans for basketball uncertainty, and formalized and axiomatized by
Tversky and Wakker (1995). The literature on betrayal aversion usually tried to model such
source preference through utilities of outcomes. Although at first sight this modeling may
seem plausible, and hence has often been suggested informally for ambiguity (Smith 1969),
there are some difficulties. One is that there is no clear way to capture such modeling in an
overall decision theory for ambiguity satisfying basic conditions such as transitivity,
monotonicity, continuity, and consistency for sure outcomes across different underlying
sources of uncertainty. Source preference through weighting functions is part of prospect
theory, which satisfies all aforementioned conditions (Tversky and Wakker 1995). A second
difficulty is that utilities of outcomes cannot capture an important insensitivity component.
For instance, Fetchenhauer and Dunning (2012) found that for a small chance of winning,
subjects were more willing to take the betrayal risk rather than the nature risk, but when the

chance of winning was large there was no difference in willingness to take risk. Such a
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dependency on likelihood cannot be captured by outcome functions. In particular, utility
cannot capture the difference between social ambiguity with and without ambiguity, which

concerns insensitivity.

3.3 Measuring ambiguity attitudes

Consider the two-player trust game in Figure 3.1. Throughout, (€a, €f) denotes an outcome
where the trustor receives €« and the trustee €5. We will only consider gains & = 0,8 = 0.
If the trustor in this game chooses the act Distrust, it may be because she expects the trustee
to choose the covetous act C. It may also be the case that her best guess is that the trustee
reciprocates her trust with the altruistic act 4, but she is not confident about her best guess
and dislikes the ambiguity enough to go for the certain payoff (€10, €10) of Distrusting. If
the trustor instead chooses the act Trust, it is similarly unclear to what extent her ambiguity

attitude affected this decision.

FIGURE 3.1 Trust game

Trustor
Distrust Trust

(€10, €10)

Trustee

A B c
(Altruistic) (Between)  (Covetous)
(€15, €15) (€10,€18) (&8,€2)

We now describe how appropriately constructed side bets can be used to measure the
ambiguity attitude of the trustor, with the help of matching probabilities. A decision maker’s
matching probability of event E is the probability my that makes the decision maker
indifferent between the ambiguous lottery (E,x) offering prize x if event E occurs and
nothing otherwise, and the risky lottery (mg, x) offering the (same) prize x with probability
mg and nothing otherwise. That is, the decision maker’s matching probability mg of event E
is the probability mg such that (E, x)~(mg, x). Under Savage’s (1952) subjective expected
utility (SEU)—i.e., ambiguity neutrality—the ambiguous lottery (E, x) is evaluated by its
SEU, P(E)U(x) + (1 — P(E))U(0), with P(E) the decision maker’s subjective probability
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of event E and U her utility function. The risky lottery (mg, x) is evaluated by mzU(x) +
(1 — mg)U(0). The matching probability mg of an ambiguity-neutral decision maker then
measures her subjective probability of event E: my = P(E). Empirically we usually find
mg # P(E), because most people are not ambiguity neutral. The size and sign of the
deviation reflect ambiguity attitude, with for instance my < P(E’) under ambiguity aversion.

Figure 3.2 shows a graph of the commonly observed deviations of matching
probabilities from subjective probabilities. The dotted line in the figure represents the
matching probabilities of an ambiguity-neutral decision maker, who treats unknown
(subjective) probabilities as if they were known. Empirical studies have found that people
commonly behave as represented by the solid line (Trautmann and van de Kuilen 2015a,
Wakker 2010 §10.4.2), displaying ambiguity-aversion for likely events and ambiguity-
seeking for unlikely events. The commonly observed ambiguity attitude described by the
solid line captures the well-known Ellsberg paradox. For instance, in Ellsberg’s two-color
urn problem regardless of the winning color people prefer to gamble on the known urn with
equal numbers of green and red balls over the unknown urn. Such preferences can be
accommodated by any matching probability function (including the one depicted in Figure

3.2) with mg < 0.5 for event E and with subjective probability P(E) = 0.5.1!

' Let G and R denote the events that a green ball and a red ball is drawn, respectively, from the unknown urn.
Chew and Sagi (2008) showed that the events can have subjective probabilities P(G) = P(R) = 0.5, but still
the decision maker’s matching probabilities m; and my of the two events can both be less than 0.5—i.e.,
(G, x)~(mg,x), (R,x)~(mg,x), and mgz, mg; < 0.5—then (G,x) < (0.5,x) and (R,x) < (0.5,x). In
particular, contrary to what has been believed long time, the Ellsberg paradox can be reconciled with subjective
probabilities.
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FIGURE 3.2 Commonly observed matching probabilities
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Thus, deviations of matching probabilities from the decision maker’s subjective
probabilities assigned to the corresponding events (the 45-degree dotted line) describe the
decision maker’s ambiguity attitude. The relative elevation of the matching probability
function captures the extent to which the decision maker likes or dislikes ambiguity
(motivational component), and the relative flatness in the middle captures the (in)sensitivity
of the decision maker, who insufficiently discriminates different levels of likelihood of
ambiguous events (cognitive component). The motivational component reflects ambiguity
aversion/seeking. We call the cognitive component ambiguity-generated likelihood
insensitivity, or a-insensitivity for short.'?

For measuring ambiguity attitudes in a game against others a major challenge lies in the
difficulty of controlling for the decision maker’s subjective probabilities. Baillon et al.

(2016) proposed a method that overcomes this challenge. They showed that matching

12 Gonzalez and Wu (1999) provide a clear discussion of these psychological interpretations of elevation and
curvature for risk attitudes. Their concepts are naturally extended to other weighting functions (Wakker 2010
§10.4), being matching probabilities in our case.
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probabilities of three events, constituting a partition of the state space, and their unions are
sufficient for quantifying the decision maker’s ambiguity aversion and a-insensitivity. In the
trust game of Figure 3.1, it is therefore sufficient to elicit the trustor’s matching probabilities
my, mg, and m. of the three single events 4, B, and C corresponding to the three possible
acts of the trustee, together with the matching probabilities myp, My, and mp. of the three
composite events (A or B), (A or C),and (B or C). For a detailed discussion of how ambiguity
attitudes can be measured in strategic games, see Li et al. (2016).

Baillon et al. (2016) proposed the following two indices to quantify ambiguity aversion
(b) and a-insensitivity (a):

b=1-(mg+my),

a=1-3(m,—my).(3.1)
Here mg; = (my, + mp + m¢)/3 denotes the average single-event matching probability,
and m, = (myg + My + mpc)/3 the average composite-event matching probability.
The ambiguity aversion index b captures the general elevation of the decision maker’s
matching probabilities, using the sum mg + m, which, under ambiguity-neutrality, equals 1
so that b = 0. The a-insensitivity index a captures the flatness of the matching probability
function in the middle region, using the difference m, — mg; which, under ambiguity-
neutrality, equals 1/3 so that a = 0. Positive values of b and a describe ambiguity-aversion
and a-insensitivity. The larger the values, the more the decision maker deviates from

ambiguity-neutrality.

3.4 Experiment

Subjects

N = 248 students from Erasmus University of Rotterdam took part in the experiment. The
experiment was computerized and involved three treatments —betrayal, social, and nature —
corresponding to the three different types of ambiguity that subjects faced.!* Each subject
was randomly assigned to one and only one treatment. N = 88, N2 = 80, and N3 = 80 were

assigned to betrayal, social, and nature ambiguity, respectively.

13 Experimental instructions are in the online appendix of the paper.
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Treatments
In each treatment, a subject faced a triple of mutually exclusive and exhaustive events 4, B,
and C, only one of which was true. Subjects did not learn the true event until the end of the
experiment.

In the nature ambiguity treatment, ambiguity was generated by the hidden marking of a
card drawn by each subject at the start of the experiment. The card was drawn from a deck
of four cards, which could be marked with the letter A, B, or C. It was ambiguous to the
subject how many of the cards in the deck were marked with each of the three letters.

Subjects in the other two treatments faced social ambiguity. They were randomly
assigned an anonymous partner (a fellow subject) at the start of the experiment. The events
A, B, or C described the choice made by the partner. Same as in nature ambiguity, the
ambiguity facing the subjects was presented to them at the start of the experiment, and
resolved at the end. Subjects assigned to social ambiguity (without betrayal) were told that
the assigned partner would choose one of three snacks labeled A, B, and C. The partner’s
choice involved no betrayal, only the consideration of which of the three snacks would be
most desirable to her. In the third treatment subjects faced betrayal ambiguity. Here, subjects
were presented with the description of the game and were told that the partner would choose

one of the three allocations labeled A, B, and C in the trust game (Figure 3.1).'4

Procedure

Figure 3.3 presents the procedure for the three treatments. In step 1, subjects were given
general instructions, common for all three treatments. In step 2, the treatment-specific
ambiguity was presented. In step 3, six matching probabilities were elicited from each
subject, with the contingency events of the ambiguous lotteries varying in accordance with
the subject’s ambiguity treatment. The matching probabilities in this procedure will be
explained later. Finally, in step 4 subjects in the social ambiguity treatments made their
ambiguity-generating choices as a partner to another subject. The partner pairing in the two
social ambiguity treatments was such that each subject also made the ambiguity-generating

choice as a partner to another subject. The choice as a partner—of one snack or one allocation

14 We did not use the terms trust/distrust and altruistic/between/covetous for the subjects in the experiment, but
only the neutral letters as labels.
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in the role of a trustee—to another subject was made at the end of the experiment, in step
4.1

FIGURE 3.3 Summary of experimental procedure

"[?rr::tlril:rg Nature Social Betrayal
Step 1. General instructions
Subjects were informed
Subjects were informed | that they were matched
that they were matched | with a partner, and told that
Subjects drew a with a partner, and told | the partner would choose
card from an that the partner would one of three allocations:
ambiguous deck of | choose one desired (€15, €15), (€10, €18), or
Step 2. four cards. snack out. of thr_ee: salty | (€8, @2), labeled A, B, or
Presentation of . snack, dried fruit snack, | C. Subjects.could choose a
ambiguity It was ambiguous and a chocolate bar, safe allocation of (€10,
whether the card labeled 4, B, or C. €10) or let the partner’s
drawn was marked choice determine the
with letter A, B, or | It was ambiguous allocation.
C. whether the partner
would choose snack A, | It was ambiguous whether
B,orC. the partner would choose
allocation A, B, or C.
Step 3. Elicitation of matching probabilities of the six events A, B, C, (4 or B), (A
Measurement of | or C), and (B or C).
ambiguity
attitude
Step 4 Sub'jects chose one .
Ambiéuity- desired snack out of . Subjects chqse one of
tine choice three: salty snack, dried three allocations: (€15,
generating fruit snack, and a €15), (€10, €18), or (€8,
as a partner to chocolate bar, labeled A, | €2),labeled A, B,or C.
another subject B.orC

15 Half of the subjects in the social ambiguity treatment were paired with subjects in the betrayal ambiguity
treatment, so that in step 4 they chose not a snack but an allocation in the role of a trustee. Similarly, in these
sessions subjects facing betrayal ambiguity chose in step 4 a snack and not a trust game allocation as a trustee.
The ambiguity-generating choice as a partner to another subject is not relevant for our analysis, and was always
made at the end of the experiment, so that subjects’ responses to the matching probability elicitations (focus of
our analysis) were not affected by the ambiguity-generating choices that they had to make as partners to the
other subjects.
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Matching probabilities and incentives:
Matching probabilities were elicited as follows. In all three treatments subjects faced a triple
{A, B, C} of mutually exclusive and exhaustive ambiguous events. From each subject we

elicited the following six indifferences:

(A,€15)~ (my, €15),
(B, €15)~ (mp, €15),
(C,€15)~ (m,, €15),
(A or B,€15)~ (myg, €15),
(A or C,€15)~ (my¢,€15),
(B or C,€15)~ (mpc, €15).

All indifferences were elicited by means of bisection; that is, subjects were presented
with a binary choice between an ambiguous lottery (E,x) and a series of risky lotteries
(m, x), whose probability m of winning the prize x was adjusted with each subsequent step
of the bisection until the matching probability m was obtained such that (m, x)~(E, x). We
used a four-step bisection, and the binary choice in the first step used the risky lottery
(0.50,€15). If a subject preferred the ambiguous lottery, then in the second step the risky
lottery was made more attractive. If the subject instead preferred the risky lottery, then in the
second step she faced a choice between the ambiguous lottery and a less attractive risky
lottery. Thus, the winning chance of the risky lottery was adjusted in each subsequent step,
with the size of the adjustment shrinking at each subsequent step— from +/-0.24 to +/-0.12
and +/-0.06. Following the fourth choice, the matching probability could be inferred within
+/-0.03 bounds.

Bisection has the practical advantage of being an efficient tool for measuring
indifferences that is also easy for subjects to understand. However, the chained elicitation of
bisection, if not carefully administered, can be problematic for real incentives. Specifically,
in our elicitation of matching probabilities, which were adjusted according to previous
choices of participants, one may be concerned about it being advantageous for participants
not to answer according to their true preferences but instead to seek to improve the stimuli

(risky prospects) that will occur in future choices. To cancel the possibility of such strategic
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behavior, we adopted in our experimental design the prior-incentive (Prince) system
proposed by Johnson et al. (2014).

Prince combines the spirit of the random-incentive system, in which only one of the
experimental choice questions is implemented for real, with the added benefit of preventing
subjects from answering strategically in adaptive experiments (where the sequence of stimuli
presented to participants is path-dependent). The key element of Prince is that the choice
question implemented for real is randomly selected prior to the experiment. In our
experiment, the real choice question was provided to each participant at the start of the
experiment in a sealed envelope, which the participant randomly selected from a box
containing the envelopes. Thus, participants knew that they could not influence the choice

question that was to be played for real.

3.5 Results

Our main data are presented in Figures 3.4-3.6. Figure 3.4 shows the distributions of the six
matching probabilities for nature ambiguity. Figures 3.5 and 3.6 show the matching
probabilities for social and betrayal ambiguities. Matching probabilities express subjects’
willingness to bet on ambiguous events; they capture both subjective probabilities and
ambiguity attitudes of the decision makers. For nature ambiguity (Figure 3.4), although
subjects” matching probabilities are non-additive (due to ambiguity attitudes), they display
the sort of symmetry expected in an ambiguous situation where the decision maker has no
reason to believe that one event is any more likely to occur than another event. In this case,
subjects had no reason to believe that the card drawn was any more likely to be marked with
letter A than with letter B or letter C. The matching probabilities in Figure 3.4 show that
subjects indeed displayed equal willingness to bet, reflecting symmetric beliefs with regard
to all single and all composite events: the average matching probability was about 0.33 for
each of the single events, and 0.60 for each of the composite events.

For social and betrayal ambiguities the symmetric beliefs were no longer plausible.
Figures 5 and 6 confirm this. In both treatments, subjects tended to display a higher
willingness to bet on one particular event, suggesting that they believed one event to be more
likely to occur than any of the other events. For social ambiguity (Figure 3.5) subjects were
most willing to bet on event C (that the partner would choose the chocolate bar over the other

two snacks). For betrayal ambiguity subjects were most willing bet on event C (that the
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partner would choose the selfish allocation C). It is interesting to observe that the
asymmetries exhibited by the subjects’ matching probabilities were “reasonable” in the sense
that the average matching probabilities (dashed line) were for all events close to the actual
choice fractions of the partners (solid line). Finally, we also observe that the matching
probabilities for social and betrayal ambiguities were more dispersed than the matching
probabilities for nature ambiguity. Clearly there was more heterogeneity in beliefs in the

situations of social ambiguity than in the case of nature-generated ambiguity.

FIGURE 3.4 Matching probabilities for nature ambiguity
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All statistical tests in this paper are two-sided. Table 1 summarizes the distributions of
subjects’ ambiguity attitudes. The top panel shows the ambiguity aversion index. For nature
ambiguity we find ambiguity aversion (b index was positive), which is consistent with the

preceding literature that studied ambiguity attitudes using Ellsberg urns. Toward social and
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betrayal ambiguities, however, there was no aversion. Further, the bottom panel of the table

shows that the more important component driving the deviation from ambiguity-neutrality

was cognitive, rather than motivational. A-insensitivity was significant (a index was

positive) for all ambiguities.

FIGURE 3.5 Matching probabilities for social ambiguity
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Figure 3.7 compares the ambiguity attitudes of nature vs. social and betrayal. The left

panel shows the differences in ambiguity aversion. Subjects were less ambiguity averse

when the ambiguity concerned a partner’s choice in a trust game (toward betrayal

ambiguity), than when it concerned the marking of a card drawn from an unknown deck (p-

value < 0.001; Mann-Whitney U test). Comparison of the nature ambiguity with social

ambiguity shows a similar difference, with subjects displaying less ambiguity aversion

toward social ambiguity than toward nature ambiguity (p-value = 0.02). When we compare
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social ambiguity with betrayal ambiguity, we find no difference in ambiguity aversion (p-
value = 0.16). Our conclusion is that there was no betrayal aversion (no systematic
preference for nature ambiguity over betrayal ambiguity). In fact, our results show the
opposite preference: preference for social and betrayal ambiguities over nature ambiguity.
The equal preference for social and betrayal ambiguities suggest that the motivational

difference was driven by general social ambiguity rather than by strategic ambiguity.

FIGURE 3.6 Matching probabilities for betrayal ambiguity
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The right panel of Figure 3.7 shows the differences in the cognitive component of
ambiguity attitude, a-insensitivity. Subjects displayed a-insensitivity under all ambiguities
(Table 1). They were more insensitive for betrayal than for social (p-value = 0.03) or nature
(p-value = 0.02) ambiguity. Social ambiguity played no role in the cognitive divide, as there

was no difference in insensitivity under nature and social ambiguities (p-value = 0.70). We
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conclude that whereas social ambiguity affects the motivational divide in other vs. nature
ambiguity attitude, the presence of strategic complications in games against others leads to
more a-insensitivity. Furthermore, stronger insensitivity under betrayal ambiguity implies
that people prefer betrayal ambiguity over nature ambiguity (betrayal-seeking) for small
likelihoods of winning and prefer nature ambiguity over betrayal ambiguity (betrayal-averse)

for larger likelihoods of winning.

TABLE 3.1 Ambiguity attitudes by ambiguity treatment

1. Ambiguity aversion index (b)

P-value
Ambiguity treatment Mean Median Interquartile range Wilcoxon tests

AA=0
Nature 0.07 0.00 [0.00,0.20] 0.00
Social 0.01 0.00 [-0.04,0.06] 0.27
Betrayal -0.05 -0.01 [-0.10,0.06] 0.29

II. A-insensitivity index (a)

P-value
Ambiguity treatment Mean Median Interquartile range Wilcoxon tests

Al=0
Nature 0.20 0.10 [0.10,0.34] 0.00
Social 0.20 0.16 [0.08,0.28] 0.00
Betrayal 0.28 0.28 [0.10,046] 0.00

3.6 Discussion

We find that people’s attitudes to ambiguity in strategic interactions with others are different
from their attitudes toward nature-generated ambiguity that is non-social and non-strategic.
Ambiguity aversion, which has been found in many preceding empirical studies and which
we also find for nature-generated ambiguity, plays no role in strategic interactions. Our
subjects are not averse to betrayal ambiguity. Nor did we find ambiguity aversion when
subjects face social ambiguity without strategic complications. People are less averse toward
ambiguity generated by other humans—regardless of strategic aspects—than non-social

Ellsberg-like mechanisms. In particular, our findings contradict betrayal aversion.
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FIGURE 3.7 Differences in ambiguity attitudes
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NOTES: Box-and-whiskers plots of distributions of ambiguity aversion index (left panel) and a-insensitivity
index (right panel) by ambiguity treatment. The box shows the interquartile range and the median (solid
line) of each distribution. The whiskers show the lower and upper quartiles, excluding outliers. Outliers—
values larger than (3/2) times the upper quartile or lower than (3/2) times the lower quartile—are indicated
by dots. All tests of differences are Mann-Whitney U tests.

The competence hypothesis (Heath and Tversky, 1991) may explain our findings:
people do not dislike ambiguity if they feel competent about the source generating the
ambiguity. Heath and Tversky (1991) found that people preferred to bet on ambiguous events
rather than equiprobable chance events when they considered themselves knowledgeable,
but not otherwise. Fox and Weber (2002) confirmed the competence effect in games,
analyzed as choices under ambiguity. Studies comparing preferences between ambiguous
events also find that people prefer the familiar over the unfamiliar source. For instance, they
prefer to bet on domestic over foreign stocks (French and Poterba 1991, Dimmock et al.
2016) and on weather events in their home country rather than abroad (Abdellaoui et al.
2014, Chew, Ebstein, and Zhong 2012, de Lara Resende and Wu 2010). In our experiment,

whereas it is natural that subjects felt ignorant about the Ellsberg-like mechanism, they may
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have felt more competent or knowledgeable in their judgment about a fellow subject’s
trustworthiness or her snack preferences. Apparently, people feel a special aversion toward
artificially created Ellsberg-like ambiguities that is not representative for ambiguity in
general.

Whereas our subjects do not display ambiguity aversion toward social ambiguity, they
still violate ambiguity neutrality. This violation is cognitive rather than motivational. There
is significant likelihood a-insensitivity for all—social and non-social —ambiguities, but a-
insensitivity is stronger for betrayal ambiguity. Whereas classical theories as used in B1 and
B2’s analysis have focused on motivational components, our findings add to the growing
empirical evidence that insensitivity is an important component. A-insensitivity also has
implications for the interaction between betrayal and ambiguity aversion. It implies that
people prefer betrayal ambiguity over nature ambiguity (betrayal-seeking) for small
likelihoods of winning but reverse these preferences for larger likelihoods of winning, in
agreement with Fetchenhauer and Dunning’s (2012) findings.

Our separation between social and nature ambiguity should be distinguished from the
separation between ambiguity experiments with and without suspicion. In the latter,
experimenters have the possibility to, for instance, rig urns to reduce subjects’ earnings.
Suspicion does not play any role in our experiment. In the nature experiment, for instance,
subjects gamble on or against all events. The experimenters have no interest in making some
events more or less likely than others. The Prince incentive system further rules out any
suspicion. It can be argued that our nature treatment is also partly social, because human
beings (experimenters) had designed the experiment with marked cards. This process was
random though, and the experimenters did not have any deliberate interest in marking cards
one way or the other. In the social treatment, human beings had interests and decided will-
fully. We acknowledge that our nature treatment did not completely rule out human
intervention, but only reduced it relative to the social treatment. It is difficult to completely
rule out any human influence in whichever situation we face in life, and surely in tasks
organized by experimenters. For example, Oechssler and Roomets (2015), whose paper
contributed to the development of our ideas'®, generated ambiguity by having subjects
construct a Galton box where balls fell through, so as to minimize prior knowledge of

probabilities by the experimenters. Here there still was human intervention, with the

16 As did general discussions of social risk by B2. Kugler, Connolly, and Ordéfiez (2012) also compared nature
uncertainty with strategic uncertainty, finding differential effects of fear and anger.
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experimenters planning the design and providing the facilities, and other subjects
constructing the Galton boxes. The purpose of their study was to compare the Galton-box
treatment with a regular treatment that did not rule out suspicion. They share with us an

interest in the degree of human intervention.

3.7 Conclusion

Using a recently introduced technique for measuring ambiguity attitudes for natural events
and strategic games, this paper has introduced the distinction between social and nature
ambiguity. Social ambiguity, concerning willful acts chosen by interested human beings, is
perceived differently than the uninterested random ambiguity coming from nature. We apply
our new controls for ambiguity attitudes to shed new light on betrayal aversion. We find no
betrayal aversion. Instead, our findings are as follows. People are less averse to strategic
ambiguity than to nature ambiguity, but this is due to the general social rather than the
specific strategic (betrayal) component. People are more insensitive to strategic than to
nature ambiguity, and this is due to the strategic rather than the social component. Put
differently, the motivational difference between strategic and nature ambiguity is due to the
social component: people rather like ambiguity coming from other human beings than from
nature, suggesting that there is more cooperation than competition between human beings.
The cognitive difference between strategic and nature ambiguity is due to the strategic

component: strategic uncertainty is harder to understand than nonstrategic uncertainty.

54



3.A Appendix

This appendix re-analyzes the MAPs, used by B1, B2, using modern ambiguity theories. We
show that MAPs are more complex than classical theories would suggest. MAPs involve not
only attitudes toward risk, but also attitudes toward ambiguity, complexity, and dynamic
optimization under non-expected utility. It is not easy to draw conclusions from MAP

measurements because many factors play a role.

FIGURE 3.A1 MAPs
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Consider one subject, a trustor, whose outcomes are bold—we do not denote currency;
see Figure 3.A1. The subject has to choose between going up or down in the square nodes
in the second stage, with one further restriction specified later. Going up gives the favorable
outcome with objective probability p and the unfavorable outcome otherwise, and going
down gives the intermediate outcome for sure. The probability p is determined in the first
stage, as follows. In B1 and B2’s Trust game treatment, the subject is informed that p refers

to the percentage of subjects choosing to be trustworthy (choosing (15,15) in the circle node)
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in an experiment. The subject will be randomly matched with a subject from that experiment
and then play the trust game, so that p indeed is the probability of the favorable outcome of

up at the final circle node. In B1 and B2’s Risky Dictator treatment ”

,no information is given
about how p was determined. In both treatments, the uncertainty about p, in the first circle
node in Figure 3A.1, is ambiguous to the subject.

The further restriction announced above is that the subject, if choosing up for some
probability p, must also do so for all higher probabilities p. That is, the subject has to choose
a minimally acceptable probability (MAP) and then choose up for all p = MAP and down
forall p < MAP. It is likely that subjects will satisfy this restriction anyhow, so that it is not
a serious restriction.

Assume a subject with the risk preferences in Figure 3A.2, where bars indicate the
dispreferred options. The minimal probability g = j/100 with (10,10) < (g: (15,15),1 —
q:(8,22)) is ¢ = 0.25. B1 and B2 argue that a choice MAP = 0.25 in Figure 3A.1 then is
rational, invoking a substitution axiom of expected utility. This axiom implies a separable
treatment in, for instance, the branch p = 0.25, where the preference should be as in Figure
3A.2b, irrespective of what happens at other branches p # 0.25. This separability
assumption has been discussed in some places in the literature. It underlies the random
incentive system for implementing real incentives. In the Anscombe-Aumann (1963)
framework of ambiguity, it received the misleading name monotonicity. Skiadas (2013 p.
63) pointed out: “This is not an innocuous assumption.” Many theoretical studies criticized
the condition on both normative and descriptive grounds.'® Empirical tests falsifying it
include Baltussen et al. (2012), Cox, Sadiraj, and Schmidt 2015), and Schneider and
Schonger (2015). Hence, we conclude that, in the present state of the art, the assumption
cannot be maintained for MAP measurements. We next turn to an analysis using modern
ambiguity theories.

In the experiments, subjects perceive three different events:

(1) getting the good outcome (15,15),i.e. p = MAP and up in the circle nodes;
(2) getting the middle outcome (10,10),i.e. p < MAP;
(3) getting the bad outcome (8,22),i.e. p = MAP and down in the circle nodes.

17 Treatments in B1 and B2 are between-subjects.
18 See Bade (2015), Bommier (2014), Cheridito et al. (2015), Ghirardato (2002), Hammond (1988), Holt
(1986), Karni and Safra (1987), Machina (1989; 2014 p. 385 3rd bulleted point), Wakker 2010 (Figure 10.7.1).
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A decomposition as in Figure 3.A1 is hard to come by for subjects. Instead, the three
events are perceived as complex and ambiguous. We now give a numerical example showing
how ambiguity aversion, rather than betrayal aversion, can lead to the findings of B1 and

B2.

Example. Assume that the subject maximizes expected utility under risk, with U(8,22) =
0,U(15,15) = 1,and U(10,10) = 0.245. This gives the risky preferences of Figure 3A.2.
For ambiguity, the subject's preferences can be modeled both using Gilboa and Schmeidler’s
(1989) maxmin expected utility and using Schmeidler’s (1989) Choquet expected utility. We
use the formulas of the latter theory, abbreviated CEU, because they are more tractable.!®
The subject’s weighting function W on events is of the form w,(P(.)). Here P may be
interpreted as subjective belief. For simplicity we assume that it is derived from given prior
and posterior probabilities according to the rules of probability calculus with details given
later. Because there is uncertainty about P and the subject is ambiguity averse, she scales
these probabilities down by w,(p) = p2. This w,, the source function, captures ambiguity
attitudes. A MAP is evaluated by
CEU = w,(P(15,15)) x 1 + (WA(P(IS, 15) + P(10,10)) — w,(P(15, 15))) x 0.245
(A.1)
where P (15, 15) is the probability of receiving the best outcome with utility 1 and P(10, 10)
is the probability of receiving the middle outcome with utility 0.245. We suppress the term
of utility O that the worst outcome contributes.

In the risky dictator game, the subject considers all p equally probable, assigning prior

probability 7(p) = 1/101 to each. With MAP = 0.25, P(10,10) = 25/101 and P(15, 15)

= $199 () X =2 = 0.4703. The CEU value of this MAP is 0.293. The best MAP is

considerably larger, i.e., 0.39, with CEU value 0.299269. That the best MAP deviates from
0.25 shows that ambiguity aversion can imply violations of Bl and B2’s
substitution/separability assumption.

Assume that in the Trust game treatment the subject received a signal of p = 0.29.%°

She believes that the signal is correct with probability 0.5. In the other case, she assigns

19 Because the function w, defined below is convex, so is the event weighting function w, (P) defined below
(Wakker 2010 Exercise 10.9.1a and p. 448). Hence the CEU model that we use (Eq. A.1) is also a maxmin EU
model (Wakker 2010 Theorem 11.4.1).

2 B2 found p = 0.29 for their two largest countries: China and the US.
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uniform prior probabilities 1/101 to all p. Hence, #(p = 0.29) = 0.5+ 0.5/101 and the
remaining probability is divided uniformly over all other p. CEU(MAP = 0.25) = 0.1713.
Again, the best MAP is considerably larger, i.e. 0.73, with CEU value 0.246771. It also
considerably exceeds the best MAP = 0.39 found in the Risky dictator treatment. B1 and
B2 interpreted the latter discrepancy between the two treatments as betrayal aversion, but in
this example it is merely due to ambiguity aversion. Note that in this hypothetical example
not ambiguity aversion per se, but a different effect of it in the two treatments drove our
results.

In the example the higher optimal MAP for the Trust game treatment than for the Risky
dictator treatment was caused by different subjective beliefs, which made the same
ambiguity attitude (w,) have more effect in the former than in the latter treatment. We chose
models with ambiguity aversion because they have been best known. Many other examples
can be constructed with different ambiguity attitudes in the two treatments or different non-
expected-utility evaluations of the dynamic optimization problem. There are many
components besides betrayal aversion and no easy conclusions can be drawn from the
complex MAP measurements.

Quercia (2015) replicated the experiment of B1 and B2 but made three simplifications
to the MAP design. First, she derived MAPs indirectly from choice lists, second, she
expressed probabilities in terms of frequencies, and, third, she improved the instructions.
These improvements led to better understanding but not to different results. They do not

resolve the problems discussed in this appendix.
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Chapter 4

Communication and Cooperation in
a High Stakes TV Game Show

with MARTIIN J. VAN DEN ASSEM AND DENNIE VAN DOLDER

4.1 Introduction

In many social interactions people care about the intended behavior of others. Often, the
information that is available for predicting what others will do is limited to non-binding and
non-verifiable communication. Under the neo-classical assumption that lying is costless,
such cheap talk is not informative when incentives are insufficiently aligned (Farrel and
Rabin 1996). This assumption, however, contradicts the view held by many in social
psychology that for most people lying entails an unpleasant—therefore, costly —experience
(Eckman 2001; Vrij 2008). An extensive body of research on cues to deception critically
builds on the assumption that lying and truth-telling generate distinct emotional experiences
(Zuckerman et al. 1981; DePaulo et al. 2003; Sporer and Schwandt 2007). In line with
psychologists’ view, numerous studies have shown that pre-play communication—
especially “promises” —enhances cooperative behavior (Sally 1995; Balliet 2010). The
notion that people are unscrupulous liars is also rejected by a recent and growing literature
in experimental economics (Gneezy 2005; Lundquist et al. 2009; Serra-Garcia et al. 2011;
Erat and Gneezy 2012; Cappelen et al. 2013).

There are a number of explanations for people’s aversion to lying. Commitment-based
explanations posit that people simply have an intrinsic preference for keeping their word
(Ellingsen and Johannesson 2004; Vanberg 2008). Such a preference, possibly shaped by
social norms (Krupka et al. 2016), is in line with self-concept maintenance theory, where
people like to view themselves as honest and are aversive to negatively updating their self-
concept after a dishonest act (Mazar et al. 2008). Alternatively, expectation-based accounts

state that people dislike lying because they experience guilt if they do not live up to others’
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expectations (Charness and Dufwenberg 2006, 2010; Battigalli et al. 2013). Finally, people
may simply refrain from lying because of fear of being caught, which could harm their
reputation as an honest and reliable person.

The literature on lying aversion and the predictive power of promises has concentrated
on binary—to lie or not to lie—stylized choice contexts. When talk is free-form, as in most
real-life situations, the set of possible deceptive statements is richer: instead of outright lying,
people can also choose to deceive by omitting, obfuscating or stretching the truth. This wider
choice set is potentially important as some types of deception may be more aversive to the
liar than other types, and rather be avoided. Consequently, some statements may be more
indicative of cooperative behavior than other statements. Although several papers study the
predictive power of statements made in free-form communication, they typically distinguish
only one particular type of message (a promise) so that cheap talk is effectively still analyzed
in a binary choice framework (Charness and Dufwenberg 2006; Vanberg 2008; Belot et al.
2010; van den Assem et al. 2012).

In the present paper, we empirically address the question whether the distinction
between different types of statements adds to the predictive power of cheap talk using a high-
stakes non-cooperative game with free-form communication. We argue that lies are less
costly if they are malleable to interpretation as truths. We hypothesize that people who defect
prefer to make statements that allow them to deny the fact that they are lying. Such
statements arguably entail weaker commitment, weaker feelings of disappointing the other,
and lower reputation costs.

We propose a typology of statements in terms of their malleability to interpretation as
truths. Using data from the TV game show Golden Balls we examine to what extent the
different types are informative of subsequent decisions.?! In each episode of this show, two
contestants play a variant on the Prisoner’s Dilemma where they simultaneously decide to
either split (cooperate) or steal (defect) a sum of money that on average exceeds $20.000.
Prior to their decisions, they briefly engage in a free-form discussion about the choice at
hand. During the talk, they typically exchange multiple statements, most of which involve

giving or eliciting some type of signal that the intended decision is to split.

2! Game show data have been widely used in economics to study, for example, individual decision-making
under risk (Gertner 1993; Metrick 1995; Beetsma and Schotman 2001; Post et al. 2008; Hartley et al. 2013),
strategic decision-making (Bennett and Hickman 1993; Berk et al. 1996; Tenorio and Cason 2002),
discrimination (Levitt 2004; Antonovics et al. 2005), cooperative behavior (List 2004, 2006; Belot et al. 2010;
Oberholzer-Gee et al. 2010; van den Assem et al. 2012) and bargaining (van Dolder et al. 2015).
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Our typology distinguishes between a contestant’s signals according to two dimensions.
First, it discriminates between statements explicitly expressing that the contestant will
choose to split and statements that only implicitly signal that the contestant will do so.
Second, it discriminates between unconditional statements and statements that carry an
element of conditionality on what the other will do. We argue that explicit and unconditional
statements are less malleable to denial than implicit or conditional statements. Consider, for
example, the statement “I will split”. This statement is both explicit and unconditional, and
a defector who used it will find it hard to deny that she has deceived her opponent. The
statement “I came here to split” also has no element of conditionality, but this one is at best
only an implicit promise to split: it is silent about the contestant’s current intention and she
may have changed her mind. The explicit statement “I will split if you split” is clearly
conditional on the opponent’s choice, and a decision to steal can be justified by a pretended
belief that the opponent also steals.

Earlier studies providing support for our malleability hypothesis include Schweitzer and
Hsee (2002) and Serra-Garcia et al. (2011). Schweitzer and Hsee (2002) find that subjects
were more likely to overstate or understate the value of a good in a selling or buying context
when their private information was more uncertain or vague. Serra-Garcia et al. (2011) find
that subjects prefer to deceive by means of a vague message that also captures the truth over
deceiving by outright lying.

Consistent with the malleability hypothesis, we find that unconditional statements
predict a higher likelihood of cooperation than conditional statements, and that making an
unconditional and explicit statement predicts a higher likelihood of cooperation than making
an unconditional statement that is implicit. In our data, making an unconditional and explicit
statement (“T will split”) is associated with a 22 %age point increase in the likelihood that
the contestant will in fact choose the split ball. Making an unconditional and implicit
statement (“I want to split”, “I came to split”) is associated with an increase of 12 %age
points in the contestant’s likelihood of choosing split. Conditional statements have no
predictive power. Furthermore, we find that malleability of the contestant’s statements,
rather than their quantity, predicts her decision. These findings are robust after controlling
for observable contestant and game characteristics, such as the contestant’s gender and age,
level of education, the size of the stake at play, and a proxy for the contestant’s familiarity

with the show.
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Our study relates to a broader literature on deception. Lundquist et al. (2009) and Hilbig
and Hessler (2012) show that people are more willing to tell small rather than big lies.
Gneezy (2005) and Erat and Gneezy (2012) show that people care about the consequences
of a lie for both themselves and for others. The more a person can gain from lying, the more
likely she is to lie. Alternatively, the more a lie hurts the other person, the less likely a person
is to lie. Studying behavior in a TV game show similar to Golden Balls, Belot et al. (2010)
find that people are more likely to stick to a promise if it was made voluntarily than if it was
elicited by a question from the host. Similarly, Charness and Dufwenberg (2006, 2010) show
that people have a greater tendency to stick to promises in free-form communication,
compared to a situation where they can only send either an explicit promise or no message
at all. Shalvi et al. (2011) show that normatively irrelevant aspects of the decision context
can provide subjects with a justification for lying. Finally, research on moral judgment has
found that people view deception by omission as less immoral than deception through
commission (Spranca et al. 1991). This suggests that people will also be more willing to

deceive through omission than through commission themselves.

4.2 Description of game show and data

4.2.1 Golden Balls

Golden Balls was broadcast on British television between June 2007 and December 2009.
We analyze the game played in the fourth and final round of each episode. In this final, two
contestants play a game that resembles the classical Prisoner’s Dilemma. What follows here
is a brief description of the game. For a more extensive discussion we refer to van den Assem
et al. (2012).

The show begins with four contestants who have not met before. In the first two rounds,
the four (round 1) or remaining three contestants (round 2) all receive a set of golden balls.
Each ball carries a specific value, which in the end may contribute to the final jackpot. The
contents of some balls are visible to everyone, while the contents of the other balls are known
to the contestant only. The contestants’ task is to make claims about the contents of their
hidden balls, after which they have an open discussion and then cast votes against each other.
The player who receives most votes is eliminated from the game, together with her golden
balls. In the third round, the two remaining contestants determine the final jackpot through

arandom draw from the remaining balls.
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In the fourth and final round, each of the two finalists is presented with two golden balls,
one with the word “split” and the other with the word “steal” written inside. They
simultaneously have to choose either the split or the steal ball. If both decide to split, they
split the jackpot equally. If one decides to split while the other decides to steal, the one who
steals receives the entire jackpot and the one who splits goes home with nothing. If both
decide to steal, both go home with nothing. Prior to their decisions, the two contestants

briefly engage in a free-form talk about the choice at hand.

4.2.2 Van den Assem et al. (2012)
Golden Balls has previously been studied by van den Assem et al. (2012). In the analyses in
the next section we control for the determinants of cooperation identified in that study.

Van den Assem et al. (2012) report that young males are less cooperative than young
females, and that this gender effect reverses for older contestants because men become more
cooperative as their age increases. In addition, they find some evidence that white and higher
educated contestants are more likely to cooperate, and that distinguishing between
contestants from urban and rural areas and between students and non-students adds little
explanatory power.

Cooperation is largely insensitive to the size of the jackpot. A major exception concerns
the smallest stakes, for which the rate of cooperation is relatively high. Cooperation rates are
also influenced by the maximum potential jackpot, a value that is being emphasized prior to
the final. The higher this maximum is and the smaller the actual jackpot thus appears, the
greater the likelihood that players cooperate. This effect diminishes with the number of
televised episodes. Altogether, these results suggest that relative thinking plays a role here.

Consistent with the notion that people have a preference for reciprocity, contestants are
less likely to cooperate with opponents who have tried to vote them off the show during the
first two rounds. Contestants who earlier on misrepresented the contents of their hidden balls
do not cooperate significantly more or less than those who have been honest throughout, and
they do not face more or less cooperative choices by their opponents in the final.

The prior study also includes a crude analysis of the predictive power of cheap talk, and
reports that those who make an unambiguous promise are much more likely to cooperate.
Finally, van den Assem et al. (2012) find little evidence that contestants’ propensity to
cooperate depends on the likelihood that their opponent cooperates: players do not seem to

condition on their opponent’s promise or background characteristics.
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4.2.3 Typology of pre-play communication

Prior to their split or steal decisions, the two finalists briefly engage in a free-form talk about
the choice at hand. During the talk, the contestants typically exchange multiple statements
through which they try to signal that they will choose to split or to get assurances that the
opponent will do so. Owing to the free-form nature of the talk, there is a rich set of statements
that contestants can make. In this subsection we introduce the typology of cheap talk that is
central in the present paper.

We categorize the different signal types according to how malleable these are.
Contestants who are about to steal want to conceal this. At the same time, they are shy of
lying. Based on the notion that lies that are more malleable to interpretation as truths entail
lower lying costs, we expect that stealing contestants will prefer malleable statements over
unmalleable statements. Contestants who are about to split, however, face no lying costs and
thus have no need for such substitution. As a consequence, the malleability of the statements
that contestants make predicts cooperative behavior.

As explained in the introduction, our typology distinguishes between explicit and
implicit statements and between unconditional and conditional statements. These
distinctions lead to four different signal types. Figure 4.1 gives a schematic overview and
typical examples of statements of each type.

Explicit and unconditional statements such as “I will split” are completely unmalleable.
Consider, in contrast, the statement “I want to split”. The latter does not explicitly express
that the contestant will choose split, but signals it by expressing a preference to do so. Strictly
speaking, the desire to split can be sincere even if the action is to the contrary, and therefore
we argue that this statement is more malleable than the former. In a similar way, a contestant
can signal that she will split without stating it explicitly by referring to her character (“It is
not in my nature to steal”), referring to a past intention (“I came to split”), expressing
awareness or worry that viewers will disapprove stealing (“If I stole off you, this entire
audience will lynch me”), indicating that half the jackpot is good enough or a lot of money
(“I will be delighted to go home with half the jackpot™), and by urging the opponent to have
trust (““You can trust me”). All these subtypes of unconditional and implicit statements allow

a contestant to deny that she has lied if she steals.
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FIGURE 4.1 Typology of signals
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Next, compare the explicit and unconditional statement “T will split” with the statement
“I will split if you split”. Even though both statements are explicit about what the contestant
will do, the latter carries a clear element of conditionality on the opponent’s choice through
an if-clause. Similarly, a statement such as “We will split together” explicitly expresses what
the contestant will do, and here the conditionality is implied by a reference to the coordinated
action. The conditionality present in explicit and conditional statements makes it easy for a
stealing contestant to deny that she has lied, as she can always argue that she did not believe
that her opponent was going to split. The fourth type comprises statements that are both
implicit and conditional. These two properties make it easy to deny lying if one decides to
steal. Examples include “I think we should split”, “I want us to split,” and “I am willing to

choose split if you split”.
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Our typology only considers statements that patently signal that the contestant will
choose split. Other statements are considered as empty talk. Empty talk includes questions
and pleas directed at the opponent (“Will you split?”, “I hope you will split”), remarks about
the previous rounds (“I did not lie a single time”, “I brought you to the final”), and many

other types of idle remarks (“This is a lot of money”, “You seem like a nice person”, “We

have come so far”).

4.24 Coding rules

Coding free-form communication into the types described above is not straightforward.
People stumble over words, jump from one topic to the next, and use short and incomplete
phrases that are difficult to interpret. We therefore use a strict set of rules.

First, we require that statements have a meaning on their own. This implies that we
ignore short utterances such as “Yeah”, “No”, and “Absolutely”. Short utterances are
typically either preceded or followed by complete statements that elaborate their meaning.
These complete statements are coded, so usually no information is lost. Many short
utterances constitute responses to remarks or questions by the opponent. Although such
utterances have no stand-alone interpretation, their formal meaning is normally easy to infer.
We nevertheless consider such responses as empty. The reason is that in a conversation
between two people, people are more or less expected to respond in a particular way to what
the other has said or asked. If a contestant chooses not to back up her short response with a
longer statement, this can be seen as an indication that the short reply was forced out of her
and that it is to be seen as empty.

Second, we count consecutive statements of the same type as one statement from that
(sub)type if they are not interspersed with other types of statements. Contestants often repeat
the same statement or elaborate on the same point in another way (“It is not in my nature to
steal. I just could not do that.”). When multiple statements of the same type are interspersed
with other types, we do treat them as multiple statements as this indicates that the contestant
consciously decided to go back to making this point.

Third, if the stand-alone interpretation of the verb “to split” is ambiguous, we assume
that it refers to the contestant’s action of choosing the split ball. Formally, the verb can refer
both to the action of a single contestant who chooses the split ball and to the outcome of two
contestants who share the jackpot. Often the exact meaning is clear, but for some statements,

such as “I want to split”, one can argue both ways. Because the more common meaning in
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the show is the unilateral act of picking the split ball (the final game is even called “Split or
Steal?”’), we use this meaning as the default interpretation.

Fourth, just like “you and I’ is equal to “we”, we interpret the combination of a statement
referring to “you” (the opponent) and a similar statement referring to “I” (the player herself)
as one statement referring to “we”. For example, “You will split, I will split” is considered
equivalent to “we will split”. The order of the two statements does not matter, but we do
require that they directly follow each other.

Last, if a statement contains a pronoun such as “it”, “this” or “that” and if the proper
noun to which it refers is clear from the context, then we interpret such a statement as if the

proper noun replaces the pronoun.

4.2.5 Data

The data set used for this study covers 282 episodes. Recordings were originally provided
by Endemol’s local production company Endemol UK for the purpose of the study by van
den Assem et al. (2012). Of the 288 episodes that aired in total, one could not be located by
the producer and is therefore missing. We intentionally leave out five other episodes. In one
of these, a finalist promises his opponent that he will pick his steal ball, and that he will
reward him with half of the money after the show if the opponent splits. Though interesting
in its own respect, this exceptional case is incompatible with our coding framework. In two
episodes, most of what contestants say is clearly meant ironically, apparently owing to the
small jackpot sizes (£3.00 and £3.65), and not to be taken seriously. Finally, in two episodes
conversations were in most parts inaudible.

To construct our communication data, we first transcribe contestants’ conversations,
then count for each contestant the number of times she uses each of the four signal types, as
well as each of the subtypes of the unconditional and implicit signal. Table 4.1 (Panel A)
shows our count data. In general, it can be seen from the frequencies of signal counts that
repetitions of signals were relatively rare, with hardly any contestants repeating the same
signal type more than twice. In our main analysis we therefore employ binary variables that
indicate for each signal type whether a contestant uses it at least once during her pre-play
talk with the opponent.??

The binary indicators used in our main analysis are shown in the right panel of Table

4.1 (Panel B). The first two columns show the frequencies of the indicator values, and the

22 In subsequent analyses, we also investigate the extent to which repetitions of signals predict contestants’
likelihood of splitting.
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third column reports the means of the binary indicators. As shown in the table, the
unconditional and explicit signal statement (“I will split”) was made by over one-third of all
contestants. Unconditional and implicit signals were made by more than half of the
contestants. Table 4.1 also shows the summary statistics for the subtypes of the unconditional
and implicit signal. When making an unconditional and implicit statement, most contestants
indicated that the money amount after splitting was good enough for them (27 % of all
contestants), that they had a preference for choosing the “split” ball (20 % of all contestants),
or that they had planned all along to choose the “split” ball (14 % of all contestants).
Conditional statements were made less often, with only 7 % of the contestants having made
a conditional and explicit statement (“I will split if you split”), and 32 % of the contestants
having made a conditional and implicit statement (“I think we should split”, “I want us to

split”).

TABLE 4.1 Frequencies of signal counts and binary indicators

Panel A Panel B
Signal type Frequencies of signal counts Signal indicators
0 1 2 3 4 5 6 0 1 Mean
Unconditional and explicit 353 145 50 12 1 1 2 353 211 0.37
Unconditional and implicit 248 185 90 30 6 3 2 248 316 0.56
Character 537 23 3 1 0 0 0 537 27 0.05
Past intention 484 67 12 1 0 0 0 484 80 0.14
Preference 452 95 14 3 0 0 0 452 112 0.20
Viewers 529 30 5 0 0 0 0 529 35 0.06
Money 411 132 21 0 0 0 0 411 153 0.27
Plea for trust 532 30 2 0 0 0 0 532 32 0.06
Conditional and explicit 525 34 4 1 0 0 0 525 39 0.07
Conditional and implicit 384 140 34 6 0 0 0 384 180 0.32

4.3 Results

4.3.1 Descriptive results

Our main hypothesis is that malleability of contestants’ signals predicts their likelihood of
splitting. Specifically, we expect the least malleable unconditional and explicit signal to have
the highest cost of lying and therefore the strongest influence on the contestant’s splitting

likelihood. We expect the most malleable conditional and implicit signal to have the lowest
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cost of lying and the weakest influence on the likelihood of splitting. Finally, we expect the
two signal types—the unconditional and implicit and the conditional and explicit—in the
middle of our malleability-based ranking to also fall in the middle in terms of their effects
on the contestant’s likelihood of splitting.

Figure 4.2 shows the proportions of contestants who chose to split, depending on the
types of signals that contestants gave to their opponents during the pre-play communication.
The figure shows that, in line with our malleability hypotheses, of the contestants who made
the unconditional and explicit signal statement 66% subsequently chose to split the jackpot.
Cooperation rates were lower among contestants who gave the more malleable unconditional
and implicit (58%) and conditional and explicit (59%) signals. Of the contestants who gave
the most malleable conditional and implicit signal, 48% chose to split. Finally, contestants
who gave no signals (made empty statements only) had the smallest likelihood of splitting
(32%). Thus, the pattern shown in Figure 4.2 is consistent with our hypothesis that the
malleability of cheap talk statements determines their power to predict people’s subsequent
decisions. In the following sections, we analyze the relationship between contestants’ signals

and their decisions to split or steal using the logit choice model.

4.3.2 Estimation strategy

To estimate how a contestant’s decision to split is explained by her signals we assume that
following the pre-play talk she chooses to split if the (expected) utility of doing so exceeds
the utility of stealing. Furthermore, we assume that her utility of choosing split is a function
of her demographic characteristics X and the game’s context characteristics Z, USPHt =
aSPlity 4 psplity 4 ¢sPUt  Similarly, the utility of choosing steal is a function of the
demographic and context characteristics. In addition, we assume that the utility of stealing
is diminished by the cost of lying, which the contestant experiences if she had signaled to
split but decides instead to steal, USt¢® = gstealy 4 pstealy — yg 4 gsteal The stronger

the signals S that she gives to her opponent the higher is the cost experienced for deciding

split steal

to steal, and the less attractive stealing becomes. Finally, & and ¢ capture the
components of the contestant’s utilities of splitting and stealing that are not accounted for by

the deterministic functions.
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FIGURE 4.2 Cooperation rates by signal type
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Assuming that the unobserved components are i.i.d. extreme value leads to the
estimation of the contestant’s likelihood of splitting as PSPt = 1/[1 + exp(aX + BZ —
¥S)], where the parameters a = aS** — P!t and g = psteal — psPlitcapture the utility
advantage to the contestant of stealing compared to splitting. In our analysis we specify aX +
BZ in the same way as the basic model estimated by Van den Assem et al. (2012, Model 6),
which includes all the aforementioned (Section 4.2.2) demographic and context
characteristics found to be related to the split or steal decision of the contestants. Throughout
our analyses we keep the specification of aX + BZ fixed, and refer to its variables as
controls. The focus of this paper is the set of cost of lying parameters y associated with the
contestants’ signals S.

Parameters in our analyses are estimated with the maximum likelihood method. In
estimating the standard errors, we account for possible correlations between the decisions of

contestants within the same episode and apply a clustering correction (see, for example,
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Wooldridge 2003). To facilitate interpretation of the estimates, we report the signal
variables’ (average) marginal effects. Standard errors of the marginal effects are calculated

using the (first-order) delta method (see, for example, Casella and Berger 2002).

4.3.3 Estimation results

Malleability of signals and their credibility

Our basic model (Model 1) specifies the cost of lying as the weighted sum of the lying costs
associated with each signal type. Here, the coefficients of the indicators of signal types
capture the magnitudes of lying costs associated with each signal type.

Table 4.2 (Models 1 and 2) shows for each signal type the marginal effect of making
this type of a signal statement (at least once) on the contestant’s likelihood of splitting. Model
1 does not include controls for demographic and context characteristics, Model 2 includes
the full set of controls. The marginal effects of the contestant’s signals remain essentially
unchanged after controlling for her demographic and context characteristics.

We find that if during the pre-play talk the contestant gives the unconditional and
explicit signal that she will split (e.g., “I will split”), she is 22 percentage points more likely
to actually choose split compared to a contestant who does not make such a statement. The
unconditional and implicit signal (e.g., “I want to split”, “I came to split”) also predicts a
higher likelihood of splitting. If the contestant makes such a signal statement, she is 12
percentage points more likely to choose split. By contrast, conditional signals (e.g., “T will
split if you split”, “I want us to split”) contain no information about the contestant’s
subsequent decision, regardless of whether these are explicit or implicit.

A test of equal effect sizes rejects the null hypothesis that these four effects are equal in
magnitude (Wald test, p-value < 0.001). Pairwise tests show that the unconditional and
explicit signal was more predictive of behavior than the unconditional and implicit signal
(one-sided p-value = 0.045), the conditional and explicit signal (p-value = 0.031), and the
conditional and implicit signal (p-value < 0.001). The effects of the two signals in the middle
of our malleability-based ranking — the unconditional and implicit signal and the conditional
and explicit signal —do not differ significantly from each other (two-sided p-value = 0.470).
When compared to the conditional and implicit signal, the unconditional and implicit signal
was more predictive of behavior (one-sided p-value =0.004), and the conditional and explicit

signal did not differ significantly (one-sided p-value = 0.169).
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TABLE 4.2 Effects of signal types on probability of choosing “split”

MODEL 1 MODEL 2 MODEL 3
Dependent variable Decision Decision Decision
(split=1) (split=1) (split=1)
Estimated model Logit Logit Logit
Average Average Average
Signal type marginal effect marginal effect marginal effect
(Standard error) (Standard error) (Standard error)
Unconditional and explicit 0.199%#%%* 0.224%#3%% 0.2127%%%
(0.044) (0.042) (0.042)
Unconditional and implicit 0.109%* 0.121%%*
(0.043) (0.041)
Character 0.238%#%
0.077)
Past intention 0.161%*%*
(0.055)
Viewers 0.165%*
(0.085)
Preference 0.125%%%*
(0.046)
Money -0.016
(0.042)
Plea for trust -0.017
(0.087)
Conditional and explicit 0.069 0.054 0.060
(0.079) (0.080) (0.078)
Conditional and implicit -0.039 -0.031 -0.022
(0.046) (0.044) (0.043)
Controls No Yes Yes
Observations 564 564 564
Clusters 282 282 282
Wald chi2 2951 94.37 100.48
(df, p-value) (4, 0.000) (17,0.000) (22,0.000)

#% p < 0.01; ** p<0.05; * p<0.1.

In Model 3 we break down the unconditional and implicit signal into its multiple
subtypes, and replace its indicator with six separate indicators of whether the contestant
makes each of the subtypes of the unconditional and implicit signal. In Model 1 the indicator
of the unconditional and implicit signal takes the same value regardless, for example, of

whether the contestant gives the signal by referring to her character or her preference. The
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estimates reveal that the predictive power of signals varies significantly within the
unconditional and implicit type (Wald test, p-value = 0.015).

The estimates show that some implicit signals are highly predictive of behavior, with
the effect sizes comparable to that of the unconditional and explicit signal. We find that when
the contestant’s implicit statement refers to her character (“It is not in my nature to steal”),
she is on average 24 percentage points more likely to choose split. Implicit statements
referring to the contestant’s past intention (“I came here to split”, “I was always going to
split”) predict a 16 percent higher likelihood of splitting, and when the contestant refers to
her concern about viewers’ disapproval of stealing (“If I stole off you, this entire audience
will lynch me”), she is 17 percentage points more likely to choose split. When the contestant
makes an implicit statement that refers to her preference for splitting (“I want to split”), she
is 13 percentage points more likely to split. Finally, implicit statements that refer to the
money amount (“I will be happy to go home with half the jackpot”) and that urge the
opponent to have trust (“You can trust me”) turn out to have no effect on the contestant’s
likelihood of actually choosing split.

Pairwise tests comparing the effect size of each to that of the unconditional and explicit
signal reveal that the implicit signals about character (one-sided p-value = 0.327), past
intention (one-sided p-value = 0.274), and viewers’ disapproval (one-sided p-value = 0.359)
are not less predictive than the explicit signal. However, when the implicit signal refers to
the contestant’s preference, the effect is smaller (one-sided p-value = 0.091).

Models 1-3 show for each signal (sub)type the effect of making the signal statement at
least once. In Model 4 we expand the analysis by accounting additionally for differences in
the quantities of signals that contestants give. We account for repeated signals by adding for
each signal type an indicator of whether the signal is given repeatedly (twice or more times).
Table 4.3 shows the results. Here, for each signal type we calculate the marginal effect of
making the signal statement the first time and the (additional) marginal effect of repeating
it. As can be seen from the table, regardless of the type of the signal, repetitions have no

additional effects on the contestant’s likelihood of splitting.
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TABLE 4.3 Effects of signals and repeated signals on probability of choosing “split”

MODEL 4
Dependent variable Decision (split = 1)
Estimated model Logit

Average marginal effect

Signal type (Standard error)

Unconditional and explicit

First signal 0.211%%*
(0.045)
Additional signal 0.050
(0.061)
Unconditional and implicit
First signal 0.108%**
(0.046)
Additional signal 0.032
(0.052)
Conditional and explicit
First signal 0.066
(0.085)
Additional signal -0.026
(0.203)
Conditional and implicit
First signal -0.056
(0.048)
Additional signal 0.118
(0.082)
Controls Yes
Observations 564
Clusters 282
Wald chi2 (df, p-value) 96.01 (21, 0.000)

#% p <001; * p<005 *p<0.1.

Opponent’s signals

A question that naturally follows the results of the preceding analyses concerns the extent to
which the opponent’s signals affect the contestant’s likelihood of splitting. In Model 5 we
investigate this issue by adding to our analysis indicators of the types of signal statements
that the opponent makes during the pre-play talk (Table 4.4). The results show that, while
the contestant is more likely to split if she herself gives unmalleable signals, she is no more
likely to split if the opponent signals splitting.
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TABLE 4.4 Opponent’s signals

MODEL 5
Dependent variable Decision (split = 1)
Estimated model Logit

Average marginal effect

Signal type (Standard error)
Unconditional and explicit 0.230%**
(0.042)
Unconditional and implicit 0.125%%%*
(0.040)
Conditional and explicit 0.050
(0.082)
Conditional and implicit -0.033
(0.045)
Opp. Unconditional and explicit -0.005
(0.044)
Opp. Unconditional and implicit -0.025
(0.040)
Opp. Conditional and explicit 0.025
0.077)
Opp. Conditional and implicit 0.058
(0.044)
Controls Yes
Observations 564
Clusters 282
Wald chi2 (df, p-value) 95.82 (21, 0.000)

#% p <001; * p<0.05, * p<0.1.

Models 6 and 7 explore the possibility that the opponent’s signals may interact with the
contestant’s own signals so that the opponent’s signals matter indirectly by affecting the
credibility of the contestant’s own signals. To this end we interact in Model 6 the opponent’s
unconditional and explicit signal with each of the contestant’s four signal types, while
controlling for the opponent’s other non-interacted signals. We then estimate the marginal
effects of the contestant’s signals both when her opponent makes an unconditional and
explicit statement and when the opponent does not make such a statement. Table 4.5 (Model
6) reports the estimates. We find that the predictive power of the contestant’s unconditional

and explicit signal is the same (two-sided p-value = 0.727) regardless of whether her
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opponent gives such a signal or not. The opponent’s unconditional and explicit signal also
does not interact with the credibility of the contestant’s unconditional and implicit signal
(two-side p-value = 0.446). However, our data show that the contestant’s conditional and
explicit signal is more predictive of splitting if her opponent makes an unconditional and
explicit statement to her than if the opponent does not make such a statement (two-sided p-
value = 0.047). The predictive power of the contestant’s conditional and implicit signal is
the same (two-side p-value = 0.149) regardless of the opponent’s signal.

In Model 7 we examine the interactions of the contestant’s signals with the opponent’s
unconditional and implicit signal, while again controlling for the opponent’s other non-
interacted signals. Here, the unconditional and explicit signal turns out to be less predictive
of splitting if the opponent gives an unconditional and implicit signal than if the opponent
does not give such a signal (two-sided p-value = 0.004). The predictive power of the
contestant’s unconditional and implicit signal does not interact significantly with the
opponent’s such signal (two-sided p-value = 0.408). However, the contestant’s conditional
and explicit signal is more predictive of splitting if the opponent gives an unconditional and
implicit signal (two-sided p-value = 0.072). We find that the conditional and implicit signal
is less predictive of splitting if the opponent makes an unconditional and implicit statement
than if the opponent does not make such a statement. As conditional statements were
relatively rare, we do not have sufficient observations to analyze how the opponent’s
conditional signals interacted with each of the contestant’s signals.

Thus, while we find evidence that the opponent’s unconditional signals interact with the

credibility of the contestant’s own signals, the interacting directions are mixed.

76



TABLE 4.5 Interactions with opponent’s signals

Dependent variable
Estimated model

MODEL 6
Decision (split = 1)
Logit

. Opp. Unconditional and Wald. test
Signal type .- Chi2
explicit (p-value)
Yes No HO: Yes = No
Unconditional and explicit 0.255%%*%* 0.225%%%* 0.12
(0.067) (0.052) (0.727)
Unconditional and implicit 0.088 0.149%%%* 0.58
(0.066) (0.049) (0.446)
Conditional and explicit 0.230%** -0.055 395
(0.104) (0.103) (0.047)
Conditional and implicit 0.053 -0.076 2.09
(0.076) (0.053) (0.149)
Controls Yes
Observations 564
Clusters 282
Wald chi2 (df, p-value) 98.01 (25, 0.000)
MODEL 7
Dependent variable Decision (split = 1)
Estimated model Logit
. Wald test
Signal type Opp. Uncqn_dltlonal and Chi2
implicit (p-value)
Yes No HO: Yes = No
Unconditional and explicit 0.140%%%* 0.359%%#%* 8.46
(0.052) (0.059) (0.004)
Unconditional and implicit 0.093* 0.162%* 0.69
(0.053) (0.063) (0.408)
Conditional and explicit 0.169* -0.112 324
(0.104) (0.113) (0.072)
Conditional and implicit -0.136%* 0.076 5.89
(0.061) (0.061) (0.015)
Controls Yes
Observations 564
Clusters 282

Wald chi2 (df, p-value)

101.83 (25, 0.000)

¥ p <0.01; ¥ p<0.05;*p<0.1.
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4.4 Conclusion and discussion

In this paper we use the data from Golden Balls to analyze the credibility of cheap talk. Using
the free-form conversations in our data, we find that different types of statements signaling
future action have varying levels of predictive strength. Specifically, we conclude that
malleability of a statement to ex-post justification is a good criterion for judging the
likelihood that the given “promise” will be kept. The experimental literature to date has
mostly used a dichotomous approach to signals, classifying them as either “promises” or
“empty statements”. We hypothesize that statements which are more malleable to ex-post
self-serving reinterpretation can be easier for people to diverge from than statements that are
unmalleable to such ex-post reinterpretation.

In the context of Golden Balls, we argue that unconditional statements of intention may
be less malleable to justification than conditional statements, and that explicit statements
may be less malleable than implicit statements. Our data show that controlling for other
statements of a contestant, making an unconditional and explicit statement predicts a higher
likelihood of splitting. The unconditional and implicit statement also predicts a higher
likelihood of splitting, but to a lesser extent. Conditional statements are unrelated to
probability of splitting. The differences in the predictive strengths of the statements are
consistent with our hypothesis that contestants may find it more aversive to diverge from
statements that are unmalleable to ex-post justification.

We conclude with comments about the generalizability of these findings and their
implications for future research. First, our finding that contestants’ unmalleable statements
are consistent with their subsequent action does not differentiate between the alternative
explanations for why lying is costly. In particular, our conceptualization of lying costs based
on malleability does not exclude reputation concerns, which are explicitly treated in the
context of repeated games. It is plausible that, although the split or steal game played on
Golden Balls represents a one-time interaction between the contestants, owing to the
televised nature of the show the contestants may still view their interaction on the show as
one of many repeated games that they will play with various other opponents, including
potential customers, co-workers, and employers. We note, however, that whatever the source
behind people’s aversion towards lying may be, malleability of statements to ex-post

justification appears to be a reasonable criterion for judging the signals’ truthfulness.
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Second, the televised nature of the show inevitably raises the question of whether costs
of lying may be less important in the untelevized, everyday interactions between people.
Previous research has shown indeed that people behave differently under public scrutiny
than they would in more anonymous situations, although in the context of Golden Balls it is
hard to say a priori how the fact that the show is aired on TV affects behavior. One might
argue that contestants may take special care to avoid being unscrupulous liars, but one can
also argue that a contestant would not want to be seen as someone who cannot play a game
in which winning requires skillful lying. With these concerns in mind, our conclusion is that
when people do feel scruples about lying malleability may still function as a criterion for
judging the averseness of the lie.

Finally, our finding that unmalleable statements can credibly predict future action
naturally raises the question of whether people also recognize these as cues to assess the
opponent’s intentions. Recently, He, Offerman, and van de Ven (2016) reported that
communication enhances cooperation by virtue of lie averse individuals keeping their
promises to cooperate but more importantly by allowing conditionally cooperative
individuals to accurately assess the opponent’s type; i.e., distinguish the cooperative from
the uncooperative type. However, their data do not reveal the extent to which the subjects
relied on the opponent’s verbal signals in forming their beliefs. In their experiment, subjects
believed that the opponent was likely to cooperate if both the subject and the opponent had
made promises to each other, but this result may be because beliefs about the opponent were
shaped by the subjects’ own intentions which were in turn affected by their own (rather than
the opponent’s) promises. Unfortunately, our data on the behavior of Golden Balls
contestants do not permit us to investigate this issue fully, the main complication being that
we do not observe the contestants’ beliefs, only their decisions to split or steal. We find that
contestants’ decisions are unrelated to the opponents’ signals. Without accounting for
contestants’ beliefs, however, we cannot make conclusions on whether this no-relation is
due to the contestants’ inability to identify the correct cues in forming their beliefs about the
opponent or to the imperfect relation between contestants’ cooperative behavior and their
beliefs. Our data, however, do show interactions between the contestant’s own signals and
those of the opponent, although with mixed results. Future research is needed to disentangle

the effects of others’ cheap-talk messages on people’s beliefs versus behavior.
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Chapter 5
A Cautionary Tale about Nudges

with SUSANNE NECKERMANN, DENNIE VAN DOLDER, AND TONG WANG

5.1 Introduction

This study seeks to examine potential low-cost verbal nudges to increase student response
rates to course evaluation surveys that are conducted online. The treatments varied the text
of the email messages sent to students. The nudges used in our experiment are: impact
information, where students were told information about the impact of their evaluations; peer
information, where they were informed that many of their peers participate; commitment,
where students were asked whether they would participate.

Our impact information treatment is designed to provide meaning to the course
evaluation; students were informed that their feedback would be used to help improve
teaching and award good lecturers. Meaning as an incentive to induce behavior, though
sparsely studied within economics, has been found to lower reservation wage and increase
labor supply in laboratory settings (Ariely, Kamenica, and Prelec 2008), increase the
performance of fundraising callers (Grant 2008), and increase performance of students on
data-entry jobs (Kosfeld, Neckermann, and Yang 2014). Our peer information treatment
points out the fact that in some courses, over 80% of the students gave their feedback.
Providing descriptive norms has been found to influence a range of behaviors in domains
including cooperation in laboratory social dilemma games (Parks, Sanna, and Berel 2001;
Von Borgstede, Dahlstrand, and Biel 1999), substance abuse among college students (Haines
and Spear 1996; Perkins 2003), environmental protection and energy conservation (Allcott
2011; Ayres, Raseman, and Shih 2012; Cialdini, Reno, and Kallgren 1990; Goldstein,
Cialdini, and Griskevicius, 2008; Schultz et al. 2007), and political elections (Gerber and
Rogers 2009). The commitment treatment is based on the commitment/consistency principle
from psychology, which states that people are more likely to behave in ways that are
congruent with a position which they previously committed themselves to (Aronson 1992;

Cialdini 1993). Similar treatments in the literature include pre-election surveys (Greenwald
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et al. 1987; Mann 2005), though Smith, Gerber, and Orlich’s (2003) large-scale replication
of Greenwald et al.’s 1987 study yielded a null result.

Our field experiment included all bachelor and master students enrolled at the Erasmus
School of Economics during the academic year 2013 — 2014. Surprisingly, we find opposite
treatment effects for students enrolled in bachelor and master courses: while the treatments
worked for master students, they actually lowered response rates for bachelor students. These
different effects can partly be explained by observable differences between the two groups,
but not entirely: the impact information treatment has opposing effects for the two groups
even after accounting for observable differences.

These results add to the extensive literature on the power of influence tactics to influence
behavior. Moreover, we contribute to the increasing interest in understanding heterogeneities
of treatment effects to better target particular groups for nudges.?® Cialdini et al. (1999), in
an experiment involving university students in Poland and the United States, point out that
the commitment/consistency principle had greater impact on Americans, whereas the social
proof principle had greater impact on Poles. Chong et al. (2013) test a variety of treatments
to induce recycling in Peru. These messages include those similar to our impact information
and peer information treatments, and have been found to be effective in developed country
contexts. They instead find null effects of all verbal messaging treatments in Peru. Costa and
Kahn (2013) find that providing peer information in the form of a “home electricity report”
aimed at increasing energy conservation works better with ideological “liberals” than
“conservatives”.

Our finding of opposite treatment effects for bachelor and master students calls for
careful piloting of influence tactics before they are executed on a larger scale. Previous
studies have stressed different effect sizes and potential null results for particular groups. In
contrast, we find that treatments that are often found to be beneficial can actually be harmful
for parts of the population. Hence, the worst-case scenario is not that these treatments do not
help: they can actually hurt outcomes.

The opposing effects for bachelor and master students, even after accounting for these

differences in observables, is especially surprising given that bachelor and master students

23 Here, by heterogeneous treatment effects, we do not mean the “boomerang effect” studied in energy saving
by Allcott (2011), Brent et al. (2015), Ferraro and Miranda (2013), Ferraro and Price (2013), and Schultz et al.
(2007), and in retirement saving by Beshears et al. (2015). Their classification of groups is based on the level
of target behavior before the treatment. For example, it was typically found that high-energy users are more
responsive to energy saving peer information than low energy users.
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are demographically highly similar. Unlike Cialdini et al. (1999) where Americans and Poles
differ in individualistic-collectivistic orientation, Chong et al. (2013) where the American
population and Peruvian population can be argued to be different in long-term pro-recycling
views, and Costa and Kahn (2013) where liberals and conservatives differ in their energy
consciousness, there is no a priori reason to expect bachelor and master students to respond
differently to our treatments. Overall, our results thus suggest that nudges are more

unpredictable than previously thought.

5.2 Experimental design and data

The experiment took place in the academic year 2013 — 2014 at the Erasmus School of
Economics (ESE). The academic year at ESE is organized into five blocks. Courses begin
and end within a block. At the end of the block, students can evaluate the quality of courses
attended by filling out an online survey. Because participation in the evaluation surveys is
voluntary, participation rates are generally low, averaging at 24% for the ten blocks (two
academic years) that preceded the year in which our experiment took place.

The evaluation surveys are administered through ESE’s online platform for
communication and course registration. Typically, one week before the end of a block
students receive an email message announcing the opening of the surveys, as well as giving
instructions about where to find them. The surveys remain open for three weeks in total.
Students receive a second email message reminding them to fill out the surveys one week
before the surveys close.

Our experimental treatments varied the text of the email messages sent to students,
leaving the timing and the frequency of the emails unchanged. The email message in the
control treatment contained a basic text informing students about the survey opening and
closing dates, as well as where to find the surveys. In addition to the control treatments, three
different treatments were designed each in turn to test a particular persuasion tactic
hypothesized to increase participation. All treatment emails are reproduced in Appendix 5.A
(see Figures 5.A1-A5).

The first treatment was designed to test whether students’ participation is sensitive to
their perception of usefulness of their evaluations. In this impact information treatment, the
email message contained, in addition to the basic message about when and how the surveys

can be filled out, information about the impact of students’ evaluations. Specifically, the
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email message informed students that their evaluations are used to reward lecturers with
good evaluation scores and pressure lecturers with poor evaluation scores to improve their
teaching quality.

Based on the findings in the literature about the effectiveness of peer information in
inducing pro-social behavior, the second treatment was designed to test whether students
increase their participation if they learn that many of their peers participate. Because average
participation rate has generally been low, the information about high participation rates of
peers provided in this peer information treatment was based on participation rates for courses
with the highest rates. Students were told that over 80% of the participants provided feedback
in some courses.

The third treatment was designed to test the effectiveness of the well-known
commitment tactic. Students receive two emails, one at the opening and a second a week
before the closing of the evaluation surveys. In the control, impact information, and peer
information treatments, students received two identical email messages. In the commitment
treatment, the first email prompted students to commit to participating by asking them a yes-
or-no question about whether they intended to fill out the surveys. The second email
contained the same basic message as in the control treatment.

Treatment assignment occurred at the beginning of the academic year, and remained
unchanged throughout the year (for all five blocks). All students registered on ESE’s online
platform at the treatment assignment time were randomly assigned to one of the four—
control, impact information, peer information, or commitment—treatments. Because
registration on ESE’s online platform is automatic as soon as a student is issued a student ID
number, and de-registration requires the student’s explicit request, the list of students
registered on the platform—and therefore, assigned to a treatment—also included past
students who no longer attended courses at ESE but had not requested to be de-registered.
The survey participation rate for a course is defined based on the actual number of students
who requested an exam for that course.

Table 5.1 shows the number of students assigned to each treatment for bachelor and
master courses respectively. Although the treatments assigned to students remained
unchanged throughout the five blocks of the academic year, the number of students per
treatment varied across blocks because the number of courses that students attended varied

across blocks. Thus for example, if a student assigned to the control treatment attended
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courses in blocks 1 — 3 but did not attend courses in blocks 4 and 5, the number of students

assigned to the control treatment would be one less in blocks 4 and 5.

TABLE 5.1 Number of students and observations per treatment

Commitment
Impact Peer
» e 1O

Information  Information total “no yes

Total Control

response
Bachelor Level

Number of Students

academic 3485 889 884 842 870 33 169 841

year

block 1 2847 728 719 692 708 15 101 592

block 2 2971 751 758 716 746 11 83 652

block 3 2,773 712 695 680 686 6 62 618

block 4 2,589 654 666 634 635 7 54 574

block 5 2411 610 608 602 591 1 35 555

Number of Observations

academic 28,029 7,209 7,043 6,904 6,873 86 725 6,062

year

block 1 5945 1,545 1,499 1,443 1458 32 218 1,208

block 2 6,151 1,570 1,531 1,532 1,518 20 178 1,320

block 3 6,532 1,690 1,617 1,630 1,595 16 144 1435

block 4 4908 1,262 1,255 1,192 1,199 15 116 1,068

block 5 4493 1,142 1,141 1,107 1,103 3 69 1,031

Master Level

Number of Students

academic 1,552 382 374 405 391 7 85 381

year

block 1 1,341 327 312 362 340 5 56 279

block 2 1,249 319 298 318 314 2 37 275

block 3 1013 256 237 262 258 0 27 231

block 4 983 247 224 258 254 0 19 235

block 5 121 30 19 37 35 1 1 33

Number of Observations

academic 8434 2,138 1,960 2214 2,122 18 282 1,822

year

block 1 3,571 910 819 956 886 14 155 717

block 2 1,954 497 478 507 472 3 56 413

block 3 1,272 328 293 322 320 0 39 290

block 4 1,516 373 351 392 400 O 31 369

block 5 121 30 19 37 35 1 1 33
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Our outcome variable of interest is a student’s decision to participate or not in the
evaluation survey for each attended course. Thus, the number of observations (also shown
in Table 5.1) represents the number of student-course decisions to fill out the evaluation

survey or not.

5.3 Results

Table 5.2 shows the rates of students’ participation in the evaluation surveys across the four
treatments for bachelor and master courses respectively. Overall, the treatment effects on
students attending master courses were in the opposite direction from those attending
bachelor courses. All three treatments backfired for bachelor courses. The impact
information had the biggest effect, consistently lowering the evaluation response rates for
the first 4 blocks. These same treatments, however, increased evaluation response rates in

the master courses.

TABLE 5.2 Response rate overview

Impact Peer Commitment
Total Control  Informati . e P no
Information  total no yes
on response
Bachelor Level
;z:‘:emlc 18.76% 20.39%  16.84%™ 19.16%" 18.62%* 34.88%  7959%  11.10%
block 1 21.65% 24.14% 2048%" 21.97%" 19.89%  18.75%  6835%  11.18%
block 2 1743% 1981% 1522%™ 18.34% 1627% 3500%  7528%  8.03%
block 3 19.18% 20.59%  1583%"* 20.12% 20.13%  68.75% 91.67%  12.40%
block 4 2137% 2322%  19.04%™  21.06%" 22.19%  4000%  87.93%  14.79%
block 5 1331% 1270% 1323%  13.19% 14.14%  000%  8696% 9.31%
Master Level

izz‘rlemm 2745% 24.84% 2898%™ 28.73%™  2733%" 1667% 8121%  19.10%
block 1 21.72%  2374% 2991%™ 29.08%™  28.33%™ 1429%  7677%  18.13%
block 2 2554% 26.56% 2510%  27.42% 2288%°  000%  8036%  15.25%
block 3 3176% 2683% 3481%"  31.06% 34.65%" - 89.74%  27.24%
block 4 2639% 24.40% 27.64%  28.83% 24.75% - 9355%  18.97%
block 5 18.18% 13.33% 2105%  1622% 2286%  100.00% 100.00% 18.18%

NOTES: Proportion tests are used to compare response rates of treatments to control.
" significantly lower than control treatment at 1% level.

**: significantly lower than control treatment at 5% level.

*: significantly lower than control treatment at 10% level.

"*: significantly higher than control treatment at 1% level.

"*: significantly higher than control treatment at 5% level.

": significantly higher than control treatment at 10% level.

A
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These opposite effects for bachelor and master courses are puzzling. Next, we will
explore three key differences between bachelor and master courses and investigate whether
these differences can help explain the opposite effects.

First, since many students in the Netherlands complete their bachelor and master at the
same university, they have been affiliated longer with the university. ESE’s online platform
allowed us to extract information on the year in which a student first began a study program
at Erasmus University Rotterdam. We define a student’s affiliation length as the number of
years passed since the student first enrolled for a study program at Erasmus University at the
time our experiment started (September 2013). Table 5.3 reports summary statistics on
students’ affiliation lengths. They are not significantly different among the four treatment
groups, but indeed master students have significantly higher affiliation lengths.

Second, master students attend fewer courses compared to bachelor students. Table 5.4
reports summary statistics of the number of courses registered, extracted from our exam
registration data. The number of courses registered mostly does not differ among the four
treatment groups. Master students took fewer courses over the year and for all blocks except
the first one. Finally, master courses have fewer students, as shown in Table 5.5.

All three factors could potentially influence how our treatments work. We run two logit
regressions on a student’s decision of whether or not to complete the evaluation of a course,
to see the interaction effects of these factors with treatments. To facilitate the interpretation
of average marginal effects course size is standardized at the course level, affiliation duration
is standardized at the student level, and number of courses registered is standardized at the
student-block level. Hence the unit of average marginal effects for these three factors is one
standard deviation from the mean.

Table 5.6 column (1) reports average marginal effects of treatments for bachelor and
master courses, controlling for course level and the three factors, and including block fixed
effects. All reported values were estimated with robust standard errors clustered on the
student-block level. Our observations from Table 2 are roughly confirmed. The impact
information treatment reduced a bachelor student’s likelihood of participating in the course
evaluation. However, a master student was more likely to fill out the evaluation survey when
informed about how the university uses students’ course evaluations. Peer information
treatment has a negative though insignificant effect on bachelor courses, while having large
positive effect on master courses. Commitment treatment has negative effect on bachelor

courses and positive but insignificant effect on master courses. Larger course size, longer
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affiliation duration, and more number of courses registered reduce the propensity to fill in
an evaluation. Table 5.6 column (2), compared to column (1), allows additionally interaction

effects between the three factors and treatments.

TABLE 5.3 Student characteristics: affiliation length

Total Control E}z?rcr:ation fnefeorrmation Commitment ’
Bachelor Level

academic 1.83 1.79 1.88 1.90 1.75 0.59
year @57 Q40 @54 (284) (2.48)
R S+ v S
k2 Ny Gy i e a8
ok Gale) (23 56 o 070
okt (% on wn oen a0
kS (T (i g ey 0¥

Master Level

academic 293" 284 294" 3.10™ 281" 0.54
year (309 @8)  (329) (3.38) 283)

A
block 2 (226717*2* (2254?7*)* (237227*)* (227723*2* (2245222* 047
block 3 ?23553> (22'%3742* (22'%39*2* (2;75@* o3 2, o
S v A S S
block 5 ?éi?% (22?537) (127097) (2;612) (22."‘595) o

NOTES: This table shows the mean and standard deviation (in parentheses) of the affiliation length of each
student. Affiliation length is defined as 2013 (the year our experiment started) minus the first year a student
registered in a study program of the Erasmus University Rotterdam. The p-values are from one-way ANOVA
comparing among the four treatment groups.
**: significantly different from bachelor level at 1% level.

**: significantly different from bachelor level at 5% level.

*: significantly different from bachelor level at 10% level.
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TABLE 5.4 Student Characteristics: Number of Courses Registered

Total Control E}E ?Ictzation ieg mation Commitment P
Bachelor Level
academic 814 820 8.11 827 7.98 045
year (399  (4.13)  (3.98) (3.89) (3.93)
block 1 (2(5%823) (2(;;8) (26%35) (26%2?2) (2(5(«)787) .
block 2 (26%50) (2(;86 8) (26%714) (2‘;882) (26(')783) o
bocks 2 20 23 ©9) 057)
block 4 (16?;)7) (1(5?830) (1(5?79 8) (165795) (1(5?794) 065
kT a0 o o oey 07
Master Level
academic 569" 588 5607 565" 563" 053
year (287)  (298)  (295) (2.78) 2.78)
block 1 (267322* (26?9222* (2(5?999*2* ?dégéz* (25;8*3* "
e T A T
Bock3 G5 059 059, sy om0
block 4 (1(5?567*2* (loészs*z* 06 D (16§53,ZZ* 03 - o
block 5 (16?255) (16(.)3 8) (ld(.)oOO) (1(5(.)353) (16(.)298) 0.67

NOTES: This table shows the mean and standard deviation (in parentheses) of the number of courses
registered for each student. The p-values are from one-way ANOVA comparing among the four treatment
groups.

“*: significantly different from bachelor level at 1% level.

**: significantly different from bachelor level at 5% level.

*: significantly different from bachelor level at 10% level.

Master courses have on average fewer students than bachelor courses. It is possible that
free-riding incentives are stronger for students attending large courses. More importantly,
the strength of free-riding incentives may have interacted with our treatments, in that our
treatments may have been more effective in inducing pro-social behavior in an environment
where people already felt some degree of responsibility for contributing to the public good
(i.e., for students attending small courses). The hypothesis that participation likelihood may
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be lower when the course is large is supported by both regression (1) and (2) in Table 6.
Additionally, the variable course size has a negative interaction effect with all treatments on
likelihood of participation, especially in the peer information treatment where other students

are explicitly mentioned.

TABLE 5.5 Course size

Bachelor Master

Number of Courses

academic year 176 118
block 1 35 34
block 2 36 35
block 3 42 30
block 4 42 18
block 5 21 1

Course Size

academi ar 159.51 7438
cademic ye (174.53) (70.96)

169.40 105.03"

block 1 (186.98) (78.89)

171.36 60.57""

block 2 (206.10) (48.21)

156.52 46.10""

block 3 (151.65) (40.31)
116.86 87.89

block 4 (146.83) (105.60)
block 5 21395 121.00

(184.53) (0.00)

NOTES: This table shows the number of bachelor and master level
courses, and compares the mean and standard deviation (in
parentheses) of course sizes.

**: significantly different from bachelor level at 1% level.

**: significantly different from bachelor level at 5% level.

*: significantly different from bachelor level at 10% level.

A sizeable fraction of the students enrolled in master courses had previously completed
their bachelor degrees at the Erasmus University. As a result, master students were affiliated
with the university longer than bachelor students on average. Observed from the regressions,
the variable affiliation duration had a negative effect on likelihood of participation.
Moreover, affiliation duration interacted negatively with treatments, meaning that our

treatments were less effective, or more destructive, in affecting behavior of students who had
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been affiliated longer with the university. This is especially the case for the commitment
treatment. Thus, controlling for this interaction does not help explain the divide in the

treatment effects for master and bachelor students.

TABLE 5.6 Regression analysis: Bachelor vs. Master

Dependent variable: complete
logit regression
AME:s in percentage points (std.error)

Treatments (Bachelor)
impact information
peer information
commitment

Treatments (Master)
impact information
peer information
commitment

Course size * Treatment
impact information

peer information
commitment

Affiliation duration * Treatment

impact information
peer information
commitment

Number of courses registered * Treatment

impact information
peer information
commitment

Control variables

master

course size

affiliation duration

number of courses registered
Block fixed effect

Clustering

Number of observations
Pseudo R-squared

(€Y

3.80" (0.91)
143 (0.94)
-1.97" (0.93)

3.84" (1.84)
4.13" (1.76)
1.83 (1.74)

6.54"" (0.80)
-2.057(0.21)
=757 (0.68)
-1.627(0.28)
included
id-block
36,463
0.0305

@)

3.60°* (0.91)
-0.94 (0.96)
-1.51(0.95)

337°(2.01)
1.91 (1.93)
0.27 (191)

1217 (0.41)
3.00 (0.44)
279" (0.40)

578" (1.23)
6.92* (1.66)
914" (1.26)

229" (0.53)
-0.56 (0.58)
-1.61°(0.56)

6.56"" (0.81)
-2.08"(0.21)
-7.6277(0.67)
-1.6277(0.28)
included
id-block
36,463
0.0321

*#%: significant at 1% level.
**: significant at 5% level.
*: significant at 10% level.
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Master students are registered for fewer courses than bachelor students in each block
except for block 1. Having fewer surveys to fill in could make our treatments more effective.
This is indeed the case for impact information and commitment treatment, as shown by the
interaction terms of the number of courses registered and treatments in regression (2) of
Table 5.6.

Looking at the treatment effects after accounting for observed differences between
bachelor and master students, the peer information and commitment treatments have no
significant main effects, while the effects of impact information remains significant, albeit
smaller. Part of the difference between bachelor and master students can thus be accounted

for by these observables, but a part of the difference remains unexplained.

5.4 Conclusion

We conduct a field experiment testing the efficacy of three low-cost, verbal persuasion
tactics in improving education evaluation survey response rate. The experiment included all
bachelor and master students enrolled at the Erasmus School of Economics during the
academic year 2013 — 2014. The treatments varied the text of the email messages sent to
students. In addition to the practical information included in the control group, impact
information treatment included information about the impact of students’ evaluations; peer
information informs students that many of their peers participate; commitment treatment
asked students whether they would participate.

We find opposing effects of our treatments for bachelor and master students. While
overall the treatments worked for master students, they hurt bachelor response rates. Three
key observable differences between bachelor and master students that may explain this
difference are explored: at the student level, affiliation duration with the university and
number of courses registered that block, and at the course level, course size. We find that
course size and number of courses registered can explain the bachelor-master pattern, while
affiliation duration cannot. Even after controlling for these observable differences, the
impact information treatment still influences behavior in the opposite direction for bachelor
and master students.

Taken together, our results show the importance to conducted randomized control trails
before applying these verbal persuasion tactics in a particular setting. In our experiment,

students attending master courses were more likely to participate in their course evaluations
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when they were informed of the impact that these evaluations can have on teaching, or when
told that many of their peers also complete these surveys, or being asked if they would
complete these surveys beforehand. Somewhat disturbing was the negative effects that these
same treatments had on bachelor students’ participation. Thus, our costless treatments had

costly unintended effects on bachelor students.
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5.A Appendix

FIGURE 5.A1 Email message in control treatment

FOR ENGLISH SCROLL DOWN

Beste student,

Je kunt de kwaliteit van jouw vakken evalueren door met je ERNA gebruikersnaam en
wachtwoord in te loggen op SIN-Online. Klik op My Page, scroll omlaag en klik op
Questionnaires Waiting.

Het invullen van de vragenlijst zal slechts 5§ minuten in beslag nemen. De vragenlijst
is beschikbaar tot een week na het tentamen

Bij voorbaat dank voor je deelname,

Ria Koolen, Onderwijs Service Centrum, ESE

Dear student,

You can evaluate the quality of your courses by logging into SIN-Online using your
ERNA username and password. Click on My Page, scroll down, then click on
Questionnaires Waiting.

It will take you only 5 minutes to complete the survey. The survey will close one

week after the examination.

Thank you in advance for your participation,

Ria Koolen, Education Service Center, ESE
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FIGURE 5.A2 Email message in impact information treatment

FOR ENGLISH SCROLL DOWN

Beste student,

Jouw evaluatie wordt gebruikt om de onderwijskwaliteit van jouw vakken te bepalen:

1. Docenten gebruiken de resultaten als feedback om hun vakken te verbeteren.

2. Evaluatiescores worden besproken binnen de afdeling: goede scores worden
erkend en beloond; slechte scores resulteren in druk van superieuren en collega’s
om onderwijs te verbeteren.

Jouw mening is nodig voor een accurate evaluatie van jouw vakken en docenten

Je kunt de kwaliteit van jouw vakken evalueren door met je ERNA gebruikersnaam en
wachtwoord in te loggen op SIN-Online. Klik op My Page, scroll omlaag en klik op
Questionnaires Waiting.

Het invullen van de vragenlijst zal slechts 5 minuten in beslag nemen. De vragenlijst
is beschikbaar tot een week na het tentamen.

Bij voorbaat dank voor je deelname,

Ria Koolen, Onderwijs Service Centrum, ESE

Dear student,

Your evaluation is used to assess the teaching quality of your courses:

1. Lecturers use the results as feedback to improve their courses.

2. Evaluation scores are discussed at the department: good scores are recognized
and rewarded; poor scores result in pressure from superiors and colleagues to
improve teaching.

Your opinion is needed for an accurate evaluation of your courses and lecturers.

You can evaluate the quality of your courses by logging into SIN-Online. using your
ERNA username and password. Click on My Page, scroll down, then click on
Questionnaires Waiting.

It will take you only 5 minutes to complete the survey. The survey will close one
week after the examination.

Thank you in advance for your participation,

Ria Koolen, Education Service Center, ESE
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FIGURE 5.A3 Email message in peer information treatment

FOR ENGLISH SCROLL DOWN
Beste student,

Studenten op de ESE nemen actief deel aan vakevaluaties. In een aantal vakken levert
meer dan 80% van de studenten feedback.

Je kunt de kwaliteit van jouw vakken evalueren door met je ERNA gebruikersnaam en
wachtwoord in te loggen op SIN-Online. Klik op My Page, scroll omlaag en klik op
Questionnaires Waiting.

Het invullen van de vragenlijst zal slechts § minuten in beslag nemen. De vragenlijst
is beschikbaar tot een week na het tentamen

Bij voorbaat dank voor je deelname,

Ria Koolen, Onderwijs Service Centrum, ESE

Dear student,

Students at ESE actively participate in course evaluation. In a number of courses over
80% of students provide their feedback

You can evaluate the quality of your courses by logging into SIN-Online using your
ERNA usemame and password. Click on My Page, scroll down, then click on
Questionnaires Waiting.

It will take you only 5 minutes to complete the survey. The survey will close one
week after the examination.

Thank you in advance for your participation,

Ria Koolen, Education Service Center, ESE
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FIGURE 5.A4 Email message and reminder in commitment treatment

FOR ENGLISH SCROLL DOWN

Beste student,

Het is voor ons nuttig om vooraf te weten hoe veel evaluatievragenlijsten zullen worden
ingevuld. Laat ons alsjeblieft weten of je van plan bent om de vakevaluatie in te
vullen, door “yes” of “no” te klikken na de volgende link: Link.

Je kunt de kwaliteit van jouw vakken evalueren door met je ERNA gebruikersnaam en
wachtwoord in te loggen op SIN-Online. Klik op My Page, scroll omlaag en klik op
Questionnaires Wailing.

Het invullen van de vragenlijst zal slechts 5 minuten in beslag nemen. De vragenlijst
is beschikbaar tot een week na het tentamen.

Bij voorbaat dank voor je deelname,

Ria Koolen, Onderwijs Service Centrum, ESE

Dear student,

It is helpful for us to know in advance how many evaluation surveys will be completed.
Please tell us whether you intend to complete the course evaluation, by clicking
“yes” or “no” using the following link: Link.

You can evaluate the quality of your courses by logging into SIN-Online using your
ERNA username and password. Click on My Page, scroll down, then click on
Questionnaires Waiting.

It will take you only 5 minutes to complete the survey. The survey will close one
week after the examination

Thank you in advance for your participation,

Ria Koolen, Education Service Center, ESE

Reminder

FOR ENGLISH SCROLL DOWN

Beste student,

Je kunt de kwaliteit van jouw vakken evalueren door met je ERNA gebruikersnaam en
wachtwoord in te loggen op SIN-Online. Klik op My Page, scroll omlaag en klik op
Questionnaires Wailing.

Het invullen van de vragenlijst zal slechts 5 minuten in beslag nemen. De vragenlijst
is beschikbaar tot een week na het tentamen.

Bij voorbaat dank voor je deelname,

Ria Koolen, Onderwijs Service Centrum, ESE

Dear student,

You can evaluate the quality of your courses by logging into SIN-Online using your
ERNA username and password. Click on My Page, scroll down, then click on
Questionnaires Wailing.

It will take you only 5 minutes to complete the survey. The survey will close one

week after the examination

Thank you in advance for your participation,

Ria Koolen, Education Service Center, ESE
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Summary

This thesis has examined the ambiguity about others’ behavior in social dilemmas, how it
affects decisions, and how it can be mitigated. Three types of (stylized) social dilemma
situations were studied: the trust game, a variant of the prisoner’s dilemma, and a variant of
the public good game. The analyses were conducted on data collected from laboratory and
field experiments, as well as on field data from a TV game show.

Chapter 2 extended a method for measuring ambiguity attitudes for uncertain events in
individual choice to game situations. Unlike the measurements of beliefs in experimental
games made under the behaviorally invalid but widely adopted assumption that subjects are
ambiguity neutral, the method of Chapter 2 can correct for ambiguity attitudes and thus give
accurate measures of beliefs even if the assumption of ambiguity-neutrality is violated.
Application of the method to a trust game sheds new light on the determinants of people’s
decisions to trust others. While previous studies of trust decisions found no role for risk
attitudes, ambiguity attitudes were found to matter. Ambiguity aversion enhances distrusting
decisions. Higher trust in the sense of believing more that others are trustworthy (now
corrected for ambiguity attitude) enhances trusting decisions. On the basis of revealed
preference data, the study in Chapter 2 also confirmed that introspective trust survey
questions do capture trust in the commonly accepted sense of belief in trustworthiness of
others.

Chapter 3 used the method of Chapter 2 to reexamine betrayal aversion. Betrayal
aversion describes the phenomenon of people experiencing more aversion toward
uncertainty about a fellow human’s betrayal than they would toward uncertainty about forces
of nature. In studying the nature vs. human divide in people’s attitude toward ambiguity,
Chapter 3 showed that previously reported betrayal aversion can be explained by ambiguity
aversion. People were found to be more averse toward nature-generated ambiguity than
toward betrayal ambiguity.

Chapter 4 used data from a TV game show to investigate the credibility of cheap talk in
a variant of the prisoner’s dilemma game. Using the free-form pre-play communication
exchanged between contestants of the game show, Chapter 3 investigated whether the

distinction between different types of statements added to the predictive power of the
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contestants’ cheap talk. Building on psychological insights, the hypothesis was proposed that
contestants who wished to defect preferred to make statements that allowed them to deny the
fact that they had lied to the opponent during the pre-play talk. Specifically, Chapter 3
proposed a typology of statements according to how malleable these are to ex-post
reinterpretation as truths, with less malleable statements being more predictive of
cooperative behavior than more malleable statements. The analysis of the data showed that
malleability is indeed a plausible criterion for judging the credibility of cheap talk.

Chapter 5 tested popular nudging techniques. A field experiment was conducted among
Erasmus University students, designed to increase their (voluntary) participation rate in the
online evaluation surveys of their courses. The experiment randomly assigned students
registered at the university to one of three different messaging nudges. The three nudge
treatments emphasized to students the real impact of their course evaluations on instructor
incentives, descriptive social norms of high participation rates, and commitment to fill out
the evaluation survey. The results turned out to be of opposite direction for seemingly similar
groups, with the Master students increasing their participation rate in response to all three
nudges, and Bachelor students decreasing their participation rate as a result of nudging.
These results tell a cautionary tale about the context and target dependence of nudging

efficacy.
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Samenvatting | Summary in Dutch

Dit proefschrift onderzoekt ambiguiteit over het gedrag van andere personen in sociale
dilemmas, hoe het beslissingen beinvloedt, en hoe de effecten ervan gereduceerd kunnen
worden. Drie soorten (gestileerde) situaties van sociale dilemma’s worden bestudeerd: het
vertrouwensspel, een variant van het gevangenen dilemma, en een variant van een publiek
goed spel. Analyses worden uitgevoerd en de data zijn verzameld door middel van
laboratorium en veld experimenten, alsmede van een tv spelshow.

Hoofdstuk 2 breidt een methode voor het meten van ambiguiteits-attituden tov onzekere
gebeurtenissen uit van individuele keuzen naar spel-situaties. In tegenstelling tot het meten
van geloven in experimentele spellen onder de gedragsmatig onjuiste maar desalnietemin
vrijwel altijd gemaakte veronderstelling dat subjecten ambiguiteit-neutraal zijn, kan de
methode van Hoofdstuk 2 corrigeren voor niet-neutrale ambiguiteits-attituden. De methode
kan dus precieze maten van geloof geven zelfs als ambiguiteits-neutraliteit geschonden is.
Toepassing van de methode op een vertrouwensspel werpt nieuw licht op de factoren die
bepalen of mensen besluiten een ander te vertrouwen. Terwijl eerdere studies van
vertrouwensspellen vonden dat risico attitude geen rol speelt, blijken ambiguiteits attituden
wel een rol te spelen. Ambiguiteits-afkeer bevordert beslissingen om niet te vertrouwen.
Groter vertrouwen in de zin van een sterker geloof dat anderen te vertrouwen zijn (nu
gecorrigeerd voor ambiguiteits-attituden) bevordert de beslissing om te vertrouwen. Op
grond van data gebaseerd op gebleken voorkeuren bevestigt Hoofdstuk 2 dat introspectieve
vragenlijsten wel degelijk vertrouwen meten in de algemeen geaccepteerde betekenis van
geloof dat anderen te vertrouwen zijn.

Hoofdstuk 3 gebruikt de methode van Hoofdstuk 2 om afkeer van verraad te
onderzoeken. Deze afkeer beschrijft het verschijnsel dat mensen meer afkeer van
onzekerheid ervaren over verraad door een medemens dan wanneer de onzekerheid krachten
in de natuur betreft. In een onderzoek naar het onderscheid tussen attituden tov ambiguiteit
gegenereerd door menselijk gedrag danwel door natuurlijke krachten, toont Hoofdstuk 3 dat
eerder berichte afkeer van verraad verklaard kan worden door afkeer van ambiguiteit. Het
hoofdstuk vindt dat mensen meer afkerig zijn van ambiguiteit gegenereerd door de natuur

dan wanneer de ambiguiteit gerelateerd is aan verraad.
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Hoodstuk 4 gebruikt data van een tv spelshow om de geloofwaardigheid van
vrijblijvende gesprekken in een variant van het gevangenen dilemma te onderzoeken.
Gebruikmakend van voorafgaande communicatie (in vrije vorm) tussen twee deelnemers aan
de spelshow onderzoekt Hoofdstuk 3 of het onderscheid tussen verschillende soorten van
beweringen gemaakt door de deelnemers iets toe voegt aan de voorspellende waarde van de
vrijblijvende gesprekken van de deelnemers. Gebaseerd op psychologische inzichten wordt
de hypothese gesteld dat deelnemers die willen afwijken liever beweringen doen die hen in
staat stellen te ontkennen dat ze hun medsspeler hebben voorgelogen gedurende het
voorafgaande gesprek. In het bijzonder stelt Hoofdstuk 3 een typologie voor van beweringen
aangaande de mate waarin ze flexibel zijn voor herinterpretatie achteraf, waarbij minder
flexibele beweringen meer samenwerkend gedrag vooorspellen dan meer flexibele
beweringen. De data-analyse toont dat flexibiliteit inderdaad een plausibel criterium is voor
het beoordelen van geloofwaardigheid van vrijblijvende gesprekken.

Hoofdstuk 5 onderzoekt verschillende nudge technieken. Een veld-experiment wordt
uitgevoerd onder studenten aan de Erasmus Universiteit, bedoeld om hun (vrijwillige)
deelname aan het online evaluatie formulier te vergroten. Het experiment wijst willekeurig
studenten toe aan een van drie verschillende nudge formuleringen. De drie formuleringen
benadrukken voor studenten de werkelijke impact van hun college evaluaties op beloningen
voor de docent, de descriptieve sociale normen van hoge participatie graden, en de
verplichting het hele evaluatie formulier in te vullen. De resultaten blijken tegenovergesteld
te zijn voor schijnbaar vergelijkbare groepen. Master studenten nemen meer deel aan het
invullen van de formulieren na ieder van de drie nudges, en Bachelor studenten doen dat
minder als gevolg van het nudgen. Deze resultaten manen tot voorzichtigheid over hoe

nudges hun doelen bereiken in verschillende contexten.
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The Tinbergen Institute is the Institute for Economic Research, which was founded

in 1987 by the Faculties of Economics and Econometrics of the Erasmus University

Rotterdam, University of Amsterdam and VU University Amsterdam. The Institute

is named after the late Professor Jan Tinbergen, Dutch Nobel Prize laureate in

economics in 1969. The Tinbergen Institute is located in Amsterdam and Rotterdam.
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