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GENERAL INTRODUCTION 1

GENERAL INTRODUCTION

A recent report commissioned by the French government on future structural challenges for
the global economy singled out inequality as one of three major fields of action for economic
policy (Blanchard & Tirole, 2021). Given the high societal relevance of the topic, it is not
surprising that studying questions of fairness and inequality has a long tradition in the social
sciences. A large body of work has shown that people are not behaving fully selfishly, only
caring about own material self-interest, but that they are also concerned about fairness and
the outcomes of others (see e.g. Hoffman et al., 1994; Fehr & Schmidt, 1999; Camerer, 2011).
Differences in these concerns have been shown to matter for real political outcomes and have
been linked to the acceptance of inequality and differences in redistributive policies across
countries (Alesina et al., 2012; Almas et al., 2020). Investigating how and why individual views
on inequality and fairness differ is thus not only important to advance our understanding of
economic and political decision-making, but can also directly inform policy makers (see e.g.
Cappelen et al.,, 2007; Mengel & Weidenholzer, 2022; Hvidberg et al., 2023).

In line with this, the first two chapters of this thesis focus on different aspects related to
inequality and fairness. Chapter I investigates the implications of increasing inequality for
social stability and is based on joint work with Abigail Barr and Silvia Sonderegger. Abstract-
ing from normative arguments, social inequality is often argued to be problematic in itself
as it can lead to instability and even social unrest if it reaches a critical magnitude. While
the relationship seems intuitive, there are numerous historical counterexamples for this hy-
pothesis and the current empirical evidence is rather mixed (see e.g. Lichbach, 1989; Cramer,
2005). In this chapter, we use a different approach from previous literature and isolate the con-
cepts of inequality and instability in an experimental setting. This allows us to test when and
how inequality matters whilst controlling for other environmental factors. We use a repeated
battle-of-the-sexes game between two groups, where both groups have an incentive to coor-
dinate on different actions. However, as one action results in higher earnings, the game also
encapsulates an inherent element of conflict. Despite the entailed inequality, we observe the
endogenous emergence of an unequal convention, where over time each group specialises on
a different action. We then exogenously vary the extent of inequality between both actions.
Our results show that increasing inequality has a destabilising effect on an established con-
vention. The group that is disadvantaged by the current status quo is thereby the driver of the
destabilisation. We show that this behaviour is consistent with a theoretical framework based
on disadvantageous inequality aversion and myopic best response. While deviations from the
convention can lead into chaos, we also observe the (re-)emergence of stability. Moreover, we
find that certain characteristics, such as lowering the payoff for the disadvantaged group or
a sudden jump rather than a gradual increase in inequality aggravate the destabilising effect
of inequality. Finally, we find that history matters, with people responding differently to the
same level of inequality depending on their past experiences.

Chapter II shifts the focus from inequality to fairness views and redistributive preferences.

In particular, I investigate whether and how negative economic shocks affect redistributive
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preferences. Informed by a theoretical framework, I design an experiment that exogenously
varies an individual’s experience of negative income shocks before they decide how to redis-
tribute resources. Moreover, the setting introduces differences in relative income, distinguish-
ing between poorer individuals who benefit from redistribution and richer individuals who
benefit from the status quo. The results provide causal evidence that poorer and richer indi-
viduals hold different fairness views, with the poor favouring higher levels of redistribution.
Moreover, these differences in fairness views translate into different responses to negative in-
come shocks. While poorer individuals do not respond to shocks, richer individuals become
more opposed to redistribution when they experience a shock themselves, but more support-
ive of redistribution if poorer individuals are affected. A follow-up study extends and largely
confirms these findings by bringing real world income shocks caused by Covid-19 into the
experiment.

The third and last chapter of this thesis moves away from the topic of inequality and fair-
ness. Based on joint work with Eugen Dimant, Michele Gelfand, and Silvia Sonderegger, it
instead explores another crucial social force: the impact of norms on individual behaviour. A
large literature has shown that descriptive norms — the behaviour of other individuals in one’s
reference group — play a key role in shaping individual decisions (see e.g. Cialdini & Trost,
1998; Bicchieri, 2005). When characterising the behaviour of others, a standard approach in
the literature is to focus on average behaviour. In Chapter III, we argue both theoretically
and empirically that not only average behaviour but also the entire distribution of behaviour
plays a crucial role in how people react to descriptive norms. Using a representative sample
of the U.S. population, we experimentally investigate how individuals react to strategic envi-
ronments characterised by different distributions of behaviour. Inspired by the literature on
tight and loose cultures (Gelfand et al., 2011; Gelfand, 2021), we thereby focus on the distinc-
tion between tight (i.e., characterised by low behavioural variance), loose (i.e., characterised
by high behavioural variance), and polarised (i.e., characterised by u-shaped behaviour) envi-
ronments. We find that individuals indeed strongly respond to differences in the variance and
shape of the descriptive norm they are facing. Loose norms generate greater behavioural vari-
ance, while polarisation generates polarised responses. Importantly, we also find that relative
to tight norms, in polarised and loose environments, personal traits and values play a signifi-
cantly larger role in determining actual behaviour. This provides important insights into how
individuals navigate environments that contain strategic uncertainty.

Even though the three chapters shed light on different facets of individual decision-making
and preferences, this thesis thus shows that human behaviour is strongly influenced by the
social and economic environment we are interacting within and consequently also responds to
changes in the latter. Each of the three chapters is fully self-contained, providing a motivation,

study details, results and a conclusion.
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CHAPTER 1

Does increasing inequality threaten social stability?
Evidence from the lab"

1 Introduction

The idea that inequality can be a threat for the stability of society has a long tradition in
political philosophy. Plato warns in his last big dialogue The Laws that inequality bears the
danger of civil disintegration and even war, which is why both “extreme poverty and wealth
must not be allowed to arise in any section of the citizen-body” (Plato, cited in Cooper et al., 1997,
744d). A similar idea is laid out in the Republic, where Plato attacks the idea of an oligarchic
society that systematically excludes the poor, stating that “of necessity it isn’t one city but two
— one of the poor and one of the rich — living in the same place and always plotting against one
another” (Plato, cited in Cooper et al., 1997, 551d). Although Plato here extends the concept
of social inequality to the political domain, he again argues that in the presence of inequality,
social stability is menaced by a constant struggle among disparate factions. In the course
of history this line of argumentation has been taken up repeatedly in different contexts and
nuances, for example in the works of Machiavelli, Montesquieu, or Marx (for a discussion see
Lichbach, 1989). At the core of their arguments is that distributional imbalances can give rise
to the polarisation of social groups. The fear is a division of society into the disadvantaged
who seek to challenge the existing status quo and the advantaged who seek to defend it. It is
therefore not surprising that given the increasing gap between rich and poor in many countries
today (Piketty & Saez, 2014), inequality continues to be a major topic in public and political
debates. In fact, it has again been put forward as an explanation for disparate events related to
political instability such as the Arab Spring (Roubini, 2011), the widespread rise of populism
(Inglehart & Norris, 2016), or large scale protests like the international “occupy” movement in
2011 or the “yellow vest” protests 2018 in France, in which millions protest against a system
that seems to leave them behind (Satz, 2019).!

TThis chapter is based on joint work with Abigail Barr and Silvia Sonderegger. I am grateful to the ESRC (Research
Training Support Grant) and CeDEx for funding this research. I also thank CeDEx members and participants
at the CCC conference for comments and feedback. The study received ethical approval from the Nottingham
School of Economics Research Ethics Committee on 05/04/2019.

'We fully acknowledge that all examples are highly complex and that there are many factors that contributed to
each movement, as for instance the discussion about fuel taxes in the case of the yellow vests (Grossman, 2019).
However, it is noteworthy that inequality keeps reappearing as an ex-post explanation for such events.
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While the linkage between inequality and instability seems to be very intuitive, there exists
a vast number of historical counter-examples in which we fail to see any form of unrest despite
significant inequalities (Cramer, 2005). A possible counterforce might be that societies with
high inequality are characterised by the emergence of influential elites, who can use their
power to oppress resistance and to ultimately increase the stability of the prevailing system
(Lichbach, 1989). Moreover, the idea of the disadvantaged turning against the established order
requires an enormous degree of coordination to overcome problems of collective action (Olson,
1965).2 It is thus not surprising that despite a large empirical literature dedicated to this topic,
evidence for the “inequality favours instability” hypothesis is rather mixed, with many studies
suffering from problems of reversed causality, lack of high quality data and employing varying
definitions of inequality and stability. In addition, it is basically impossible to isolate the effect
of social inequality from its wider political and historical-ideological context (Cramer, 2003,
2005).

In this paper we test the “inequality favours instability” hypothesis using a very different
approach from the previous literature and isolate the core concepts of inequality and stability
in a laboratory experiment. This allows us to strip off confounding elements and explore the
effects of changes in inequality within a controlled environment. In our study, two groups
interact with each other in a repeated battle of the sexes game over 100 periods. Total gains
are maximised if groups successfully coordinate on choosing distinct actions, reflecting the
idea that society benefits from its members specialising in different areas and then engaging
in social exchange. However, while such a specialisation is beneficial for society as a whole, it
often gives one group an advantage over another if actions are not remunerated equally (see
e.g. Henrich & Boyd, 2008). Mirroring this notion in our experiment, one action results in a
higher payoff than the other, creating an inherent conflict about who chooses which action.
Over the first 50 periods we hold the payoffs for each action constant and find that despite the
inherent inequality, most sessions coordinate on an equilibria in which one group specialises
on the high payoff and one on the low payoff action. We refer to such a coordination as the
emergence of a convention.?

While this endogenous emergence of inequality is a striking result in its own right, our key
focus is to investigate the stability of such equilibria in the context of changing inequalities.
To do so, we exogenously vary the payoff difference between actions after a convention has
emerged. To inform our design and generate predictions for the experiment, we develop a the-
oretical framework based on disadvantageous inequality aversion and myopic best response.
The model predicts that as inequality increases, for some individuals in the disadvantaged
group, the disutility from receiving less than others starts to outweigh the gains from coor-
dination. As more individuals deviate from the convention, it becomes less risky for others

to follow and the equilibrium unravels. In line with our model and the philosophical argu-

Problems of collective action arise as it is preferable for the individual to have others fight for change and benefit
from any achieved improvements without risking negative repercussions in case of failure. As a consequence,
mobilisation for protest movements can be impeded (Collier, 1999; Blattman & Miguel, 2010).

3See Section 3.2 for a formal definition.
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ments outlined above, our experiment shows that increasing inequality has a destabilising
effect. The group that is disadvantaged by the current status quo is thereby the driver of the
destabilisation and initialises deviations from the established convention.

To develop a more nuanced understanding of how inequality matters, we vary the under-
lying inequality dynamics across different treatments. The results show that certain factors
accelerate instability. First, we observe more instability after a sudden increase in inequality
than if the same level of inequality is reached via gradual changes. Second, if inequality is
driven by the poor getting poorer responses are stronger than if the same level of inequality
is a result of the rich getting richer. Finally, our results show that the history of inequality
matters. Having experienced instability in the past makes the emergence of a convention sig-
nificantly harder even if inequality has decreased. Likewise, having a history of stability helps
to maintain a convention even in environments of high inequality. Taken together our results
thus confirm the importance of inequality for stability, but also provide a strong argument for
taking past experiences as well as the precise inequality dynamics into account.

Our findings contribute to the literature in several ways. First, we provide evidence for
the “inequality favours instability hypothesis” using a novel methodology. As discussed above,
previous evidence has been mixed with some studies finding a positive relationship between
income inequality and socio-political instability or crime (see e.g. Hsieh & Pugh, 1993; Alesina
& Perotti, 1996; Fajnzylber et al., 1998; Kennedy et al., 1998; Stewart, 2000; @stby, 2008), while
others argue social conflict is driven by other factors such as absolute deprivation and not
income inequality itself (Collier, 1999; Fearon & Laitin, 2003; Somanthan, 2020). Both of these
views are supported by different conceptual underpinnings. Deprived actor theories, on the one
hand, argue that inequality — or unmet economic and social expectations — lead to frustration,
emotional outrage, weaker social cohesion, and ultimately to conflict (Gurr, 1971; Conteh-
Morgan, 2004; Blattman & Miguel, 2010).* This notion is also backed by behavioural eco-
nomic research on preferences for equity, suggesting that individuals experience a disutility
as inequality increases (see e.g. Fehr & Schmidt, 1999; Charness & Rabin, 2002). On the other
hand, rational actor theories have emphasised the role of opportunity structures and resources
(Jakobsen, 2010), describing conflict as the consequence of a deliberate cost-benefit analysis
(Eckstein, 2004). Under these theories, social unrest is not expected if costs are too high or the
disadvantaged do not possess the necessary resources, implying that inequality is not directly
necessary nor sufficient for conflict (Lichbach, 1989; Cramer, 2005).> Our findings show that
inequality indeed leads to instability in interactions between groups. Moreover, we find that
the disadvantaged group displays more and more negative emotions as inequality increases.
This provides support for the emotion-based argument of deprived actor theories.

Additionally, our paper contributes to theoretical and experimental work on the emer-

gence of unequal conventions. Young (1993) describes conventions as a “pattern of behaviour

“Note that not only inequality but subjective evaluations of inequality play a crucial role (Stewart, 2000; Gimpelson
& Treisman, 2018). Moreover, some degree of inequality may even be seen as a positive sign for social mobility
(Hirschman & Rothschild, 1973).

>Particularly relevant factors in this context are problems of collective action and repression by current elites.
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that is customary, expected and self-enforcing” (p.57). Several papers have modelled conven-
tions as the result of an evolutionary coordination process (Lewis, 1967; Baronchelli, 2018;
Young, 1996) that can lead to persistent inequalities between groups (Axtell et al., 2001; Bin-
more et al., 2003; Henrich & Boyd, 2008; Bowles et al., 2014).% In line with these theories, a
number of experiments show that groups do in fact coordinate on efficient, but unequal equi-
libria (Holm, 2000; Dale et al., 2002; Hargreaves-Heap & Varoufakis, 2002; Oprea et al., 2011;
Benndorfet al., 2016; Berger et al., 2022).” Our study adds to this literature by providing further
evidence for the emergence of unequal conventions, while also showing that environmental
factors such as the extent of the involved inequality play a crucial role for the likelihood of
successful coordination.

Finally, our paper speaks to the inertia versus the possibility for change of established con-
ventions. Despite their often arbitrary origin, theoretical work shows that unequal conven-
tions can perpetuate over long periods and can even prevail despite being inefficient (Hwang
et al., 2018; Belloc & Bowles, 2013). Andreoni et al. (2021) show that even if a convention is un-
desirable for most people, individuals are still facing major difficulties to initiate behavioural
changes. While this inertia can even carry over from one generation to the next (Schotter &
Sopher, 2003), changes are not impossible and can occur through external shocks, errors, or
conscious deviations (Belloc & Bowles, 2013; Acemoglu & Jackson, 2014; Hwang et al., 2018;
Baronchelli, 2018). The change dynamics thereby often exhibit social tipping points, meaning
that once a crucial threshold is reached, change is sudden rather than incremental (Young,
2015). Previous experimental studies have shown support for both the notion of social tipping
points (Andreoni et al., 2021; Centola et al., 2018), as well as the idea that external shocks can
facilitate changes in established equilibria (Brandts & Cooper, 2006). While we share the in-
terest of how and whether a convention can be broken, a crucial difference to our work is that
these papers focus on situations of common interest, i.e. scenarios where a deviation from the
convention is beneficial for most people but they are trapped in an inefficient equilibrium. In
our experiment, by contrast, we intentionally introduce an element of conflict, where some in-
dividuals benefit and others lose from the status quo. We show that even in situations without
common interest, established conventions can be broken if there is sufficient pressure from
the disadvantaged group.

The remainder of this paper is structured as follows. Section 2 describes our experimental
design, while Section 3 outlines the theoretical framework and hypotheses. In Section 4 and
5 we describe the data collection and present our findings. In Section 6 we discuss potential

extensions of the theoretical framework, before Section 7 concludes.

®In fact, some theories assume that inequality is almost inevitable and comes as a natural consequence of special-
ising on different tasks even without initial differences between individuals (Mookherjee & Ray, 2002).
"See also Gichter et al. (2017) on the endogenous emergence of inequality in public good games.
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2 Experimental design

2.1 The battle of the sexes game

To test whether inequality threatens stability we design a dynamic experimental environment
in which two groups interact repeatedly over 100 periods. Individuals are randomly assigned
to a group at the beginning of the experiment (N=7) using the minimal group paradigm (Billig
& Tajfel, 1973). This means group affiliation has no deeper meaning and is only determined by
an arbitrary factor, in our case the random draw of a coloured ball (green or yellow). Group
affiliation (green/yellow) is fixed for the duration of the whole experiment.

In each period, a member of the green group interacts with a different, randomly chosen
member of the yellow group and plays a battle of the sexes (BoS) game. Each chooses between
two actions (A or B) and if both players choose the same action, their payoff is zero, while if
they coordinate on different actions each player receives a positive payoff. However, in the
case of coordination the player choosing A receives a high payoff h, while the one choosing
B receives a low payoff I Figure 1.1 shows a generic version of the game.

In the first 50 periods, we hold the payoffs for action A and B constant, allowing groups
to coordinate on different actions. After t = 50, we then introduce different exogenous payoff
changes in order to explore the effects of changing inequalities on the stability of coordination.
Participants are aware that payoffs can change at any time during the experiment, but do not
know how and when. How payoffs and inequality dynamics differ between treatments is
explained in Section 2.3.

The BoS game is particularly well suited to study the impact of inequality on stability due
to two key characteristics. First, it provides strong incentives for individuals to coordinate on
different actions — and thereby accepting inequality —, as the cost of miscoordination is very
high (i.e. a payoff of zero). Second, in contrast to a pure coordination game, the BoS game
encompasses an inherent element of conflict, as one player has to give in and accept the lower
payoff [ from choosing B.

As can be seen from Figure 1.1, the stage game has two pure asymmetric Nash equilibria

(A,B) and (B, A), as well as one symmetric mixed Nash equilibrium (NE). In a repeated game,

Figure 1.1: The BoS stage game

Green

B L O,

Note: h>1>0.
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there thus exist many possible strategy profiles, for instance playing a mixed NE over all
periods, alternating between pure NE, or repeating the same pure NE in each period. While
all these outcomes are theoretically possible, we are particularly interested in strategy profiles
in which each group specialises on a distinct action, playing the same pure NE repeatedly. As
mentioned above, we refer to such a profile as a convention (see also Young, 1993). This is not
only the most relevant case for the purpose of investigating inter-group inequality, but also
requires the least amount of cognitive effort for participants and has been shown to be the one
most likely to arise (see e.g. Hargreaves-Heap & Varoufakis, 2002; Berger et al., 2022).8 Once
established, a convention eliminates the insecurity about the other group’s behaviour and
avoids inefficient miscoordination. This might be preferable even for the group specialising on
the low payoff option B, despite the resulting inter-group inequality. In the following we refer
to the group predominantly choosing A as the dominant group and the group predominantly

choosing B as the submissive group.

2.2 Feedback structure

In order to allow participants to learn and update their expectations, they receive feedback
on their individual outcome and the outcomes of their own group members after each period.
More precisely, they are informed about their payoff, as well as the average payoff from action
A and B within their own group. Intuitively, our feedback structure captures the idea that
individuals can both obtain information from their own personal experience but also from
the experience of others. While the latter is often modelled in evolutionary game theory as a
random sample of decisions and outcomes of x other players (Young, 1996, 1993), it is reason-
able to assume that this sampling process is non-random in the presence of different groups.
Previous research shows that there is a higher probability to learn from ingroup-members
and that segregated information networks are widespread (McPherson et al., 2001; Henrich &
Boyd, 2008; DiPrete et al., 2011). This interplay of individual learning and social environment
is considered crucial for the perpetuation of inter-group inequalities (Bowles et al., 2014). The
design choice of providing only feedback on own group outcomes can be seen as an extreme
case of such segregation, capturing the idea that information is more likely to be passed on

within than across social groups.

2.3 Treatments

We administer five different treatments that differ both in terms of initial payoff inequality for
t < 50 and the type of change after t = 50. Figure 1.2 provides an overview of the different
treatments and shows how payoffs for action A and B develop over time.

Let us first focus on the three treatments in the first row (T1-T3). They all start with low
levels of inequality in the first 50 periods (Ay = h¢ — L¢ = 25)°, which is then increased in the

8For instance, while alternating between action A and B avoids inequalities between the two groups, it is very
difficult to establish such a rule if participants are randomly re-matched in each period.
*The numbers were calibrated using previous work by Berger et al. (2022) and results from a pilot in which we
tested whether participants coordinated on an unequal convention under these payoffs.
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Figure 1.2: Experimental treatments
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second 50 periods, allowing us to assess whether growing inequality destabilises an existing
convention. Nevertheless, the treatments differ with respect to the nature of the increase. In
the Incremental (T1) treatment the gap between h and 1 widens gradually, both increasing
the returns to action A and lowering those to action B. The increase in inequality is thus
driven both by the rich getting richer and the poor getting poorer. This implies that, over
time, deviations from the convention become less costly for the submissive group. To see the
intuition consider the very last period (t=100). In that period l; is equal to zero, meaning
that — abstracting from altruistic motives — members of the submissive group will have no
incentive whatsoever to uphold the established convention.

To account for this “having less to lose” effect, we also implement the Pure Inequality (T2)
treatment, in which we increase inequality, but hold 1 constant. Note that, in this treatment,
the extent of inequality is identical to that in the Incremental (T1) treatment. Any difference
to T1 must therefore be caused by the fact that the payoff for the submissive group remains
unchanged.

In both T1 and T2 inequality increases gradually over time. However, external shocks
like an economic crisis, may lead to sudden jumps in inequality rather than gradual changes.
The Shock (T3) treatment reflects this idea and introduces a very sudden and pronounced
change in inequality (to A = 75) at t = 51.1° This could lead to stronger responses than a
gradual increase in inequality. As the change of an established convention requires a critical
mass of deviations to be successful, a big one-time jump could serve as a salient signal to
change previous behaviour and help to overcome problems of collective action. Moreover,

gradual changes might make individuals more accustomed to inequality allowing a convention

19As we ran the treatments sequentially, the choice of A = 75 was informed by results from the Incremental (T1)
treatment. This is equivalent to the average value of inequality at which the convention broke down in T1.
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to be sustained at higher levels of inequality (Andreoni & Samuelson, 2006; Weber, 2006). By
contrast, if individuals only care about absolute inequalities there should be no differences
between the Shock (T3) and the gradual treatments (T1, T2) for A = 75.

In contrast to the first three treatments, T4 and T5 exhibit high levels of inequality from the
beginning (A = 75 ) and no increase after t = 50. In the Decreasing Inequality (T4) treatment
inequality is even reduced after t = 50, while it remains at a constant level in the Control (T5)
treatment. Focussing on the first 50 periods, these treatments allow us to explore whether
unequal conventions also emerge in a high-inequality environment. Moreover, by comparing

them to T1-T3, we are able to test in how far different histories of inequality affect behaviour.

3 Theoretical framework

3.1 Basic model and comparative statics

To understand how individuals respond to changes in inequality, we develop a theoretical
framework based on inequality aversion and myopic best response. Following the seminal
work by Fehr & Schmidt (1999), we assume that, despite individual heterogeneities, most peo-
ple dislike inequality. To simplify the model, we only focus on disadvantageous inequality
aversion, i.e. an aversion of being behind. In our framework, inequality aversion is captured
by 0; that is drawn for each individual at the beginning of the game from the distribution
suggested by Fehr & Schmidt (1999), such that 0 < 6; < 411 The second key element of
the framework — myopic best responses — implies that individuals react in each period to the
given environment by choosing the action that maximises their expected utility in the follow-
ing period, but without any strategic considerations of future play. An individual would thus
choose A if E(ua ) > E(up,¢).

The expected utility of choosing an action depends on the individual’s inequality aversion
(01) and the expected payoff of each action (7¢ € {hy, lt,0}). As payoffs depend on both own
and other’s choices, individual i of group g (g € {Y, G}) ultimately needs to assess the share of
players in the other group g’ # g choosing A (7\?/) orB(1— 7\,?/) in the following period. In
line with the assumption of myopic best response, we formalise E(?\f/) =A} ,, i.e. individuals
expect the same share of players to choose A as in the last period.!? Since in the very first
period individuals cannot turn to past experience, we assume that each individual forms a
belief about 7\,?/ that is drawn from a uniform distribution, E(?\?/) ~ U(0, 1), and updated in

following periods.

Definition: Myopic best response At time t, an individual of group g € {Y, G} selects the

!’ ’
action that maximises their expected utility conditional on E(A] ) = A{ , i.e. on the expectation

"1f in line with Fehr & Schmidt (1999), individuals mind disadvantageous inequality ((3;) more than advantageous
inequality (), ©; can be interpreted as the net difference between 3; and «;.

2We acknowledge that expectations could be modelled in many ways and that the assumption of myopic best re-
sponse constitutes a simplification, especially in the presence of big changes (as e.g. in the Shock (T3) treatment).
Nevertheless, the model allows us to focus on the equilibria before and after such changes, as after a period of
perturbation agents should return to myopic best response.
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that the share of individuals of group g’ # g selecting action A in the next period equals the

share selecting that action in the current period.

Using this definition, we can now formulate an individual decision rule comparing E(ua )
and E(ug ). If individuals are inequality averse, the utility from choosing B depends neg-
atively on both the strength of inequality aversion (0;) and the size of the inequality (A¢ =
h¢ — Lt). An individual of group g would choose A iff

(1 —EAI Dhe = EAI) (L — 0:A,) (1)
E(UA,t) E(uB,t)
or ,
9 _
0, > E(AY ) (L ‘l‘h/t) hy - @
AE(RNS)
= eg’t

Rearranging Equation (1), we derive a group-specific threshold 07 ; that an individual’s in-
equality aversion needs to exceed in order to choose A (see Equation (2)). This allows us
to derive a number of comparative statics on the conditions that make it easier or harder to
sustain cooperation. Holding everything else constant, 0  increases with E(?\ff,) and lt,
implying a lower probability of i choosing A.!* This captures the notion that with a higher
payoff for B or more agents in the other group choosing A, action A becomes less attractive.
By contrast, 0 ; decreases with the extent of inequality A¢ and h, making it more likely that
an individual chooses A. Intuitively, action A becomes more attractive the higher its payoff
is both in absolute terms (h) and compared to the payoff for action B (A¢). The comparative

statics are summarised in Proposition 1. The proof follows directly from Equation 2.

Proposition 1: Everything else being equal, the probability of an individual of group g choosing
A (01 > 0y ) decreases with the expected share of A choices in the other group, E(?\g,), as well
as the payoff for B (1), but increases with the extent of inequality Ay and the payoff for A (hy).

Note that for the same level of E(?\g/), Llt, ht, and Ay, it is more likely that a person chooses
B the lower their individual level of disadvantageous inequality aversion, 8;. For this reason
the group with higher levels of disadvantageous inequality aversion is more likely to become

the dominant one.

3.2 The effect of inequality on stability

Before being able to assess stability, we first introduce a formal definition of a convention.
As stated above, we speak of a convention if one group specialises on choosing A and the
other group on choosing B, i.e. A} — 1 and Afl — 0. In the dominant group the share of
people choosing A must thus at least surpass a certain threshold x. Similarly, in the submissive

group the share of individuals choosing A must lie below a certain threshold y. As 50% of

BWhile individuals in the experiment cannot directly observe ?\?,, they can derive it from the average payoffs
from choosing action A or B within their group.
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participants in each group choosing A is equivalent to perfect chaos, the weakest requirement
for a convention would be that the majority of members in the submissive group chooses B
(0 < y < 0.5), while the majority of members in the dominant group chooses A (0.5 < x < 1).
Following the description of a convention by Young (1993) as “customary, expected and self-
enforcing” (p.57), we moreover require participants to expect that the convention will still be

followed in the next period.

Definition: (x,y) — convention with g dominance We say that a (x,y) — convention with
g dominance holds at t when (i) \{ > x > 0.5, (ii) 7\,?, <y < 0.5, (iii) E(A?) = x, and (iv)
EAY) <.

We can then define stability as the share of individuals following a convention. From the
comparative statics, we see that an increase in inequality will translate into a higher share
of individuals choosing A. If inequality becomes sufficiently large, more and more members
of the submissive group will prefer A over B and the convention starts to attenuate. To see
that deviations must always be initialised by the submissive group note that 07 ; is group-
specific due to its dependence on expectations. Assume we have a (x,y) — convention with g
dominance such that 7\,?, E(?\‘f) > X, 7\3,, and E(?\f/) < y. With most members of g’ choosing

B, an agent of the dominant group g would only deviate from the convention and choose B iff

0. < 9% — E(Ai’/)(lt +he) — he 3)
1 g)t - E()\?’)At .

<0asE(\Y) <y<0.5

As Equation (3) shows, 87  is negative for members of the dominant group independent of
the degree of inequality Ay, as E()\,?/) <y < 0.5. As by definition 0; > 0, the condition for
choosing B will never be met for a member of the dominant group, not even for those with
no inequality aversion. Consequently, if there is a deviation from an established convention
it can never be initialised by the dominant group.!* Intuitively, for a member of a dominant
group, with more than 50% of individuals in g’ choosing B (E(?\?/) <y < 0.5), a deviation
would mean giving up getting h with a high probability for a higher chance of receiving zero.

Let us now turn to members of the submissive group g’ and explore whether they would
deviate from the convention and choose A. From Equation (2), we see that as A, increases,
the threshold for choosing A (8§ ) is lowered. This means that the condition for choosing A
will be eventually met for individuals with a sufficiently high inequality aversion 0;. By devi-
ating to A, individuals knowingly accept a high risk of receiving zero (E(A{) > 0.5), because
inequality has passed the threshold that they are willing to accept. As inequality continues
to increase, this is true for a growing number of individuals in g, further destabilising the
existing convention.

/
Moreover, the direct consequence of an individual in g’ deviating to A is that A{ increases.

"If we allow for advantageous inequality aversion and assume that the latter is larger than disadvantageous in-
equality aversion, deviations could be theoretically initialised by the dominant group.



CHAPTER 1 — THEORETICAL FRAMEWORK 14

This can in turn induce reactions from the dominant group. The first individuals in g who
will react are the ones with the lowest degree of inequality aversion 04, as deviating implies
forgoing hy for 1. As the lowest possible level of inequality aversion in our model is 8; = 0,
the minimum share of agents in g’ required to induce a deviation for a member of the dominant

group is given by

g’ _ ,
E(A A

0> > :
lt-l-ht

4)

As by definition Ay > 0, it follows that ltitht > 0.5. In other words, as long as the expected

share of individuals in g’ who deviate to A is not above 50%, there will not be any reaction

from the dominant group. However, once the share of individuals in g’ choosing A surpasses
the threshold defined in Equation (4), individuals in the dominant group will start deviating
to B, further destabilising the former convention and accelerating additional deviations from

the submissive group.

Proposition 2: Inequality favours instability Increases in inequality will destabilise an ex-

isting convention. Deviations are always initialised by the submissive group. This in turn can

/
induce reactions from the dominant group once E(AY ) > lt]}rtht > 0.5.

3.3 Hypotheses

Using our theoretical framework, we can derive predictions for behaviour across our experi-
mental treatments. First, let us focus on the first 50 periods of the game, where we keep payoffs
constant in order to let an unequal convention emerge. In three treatments (Incremental (T1),
Pure Inequality (T2), Shock (T3)) individuals are initially exposed to low levels of inequality
(At = 25), whereas in the other two (Decreasing Inequality (T4), Control (T5)) they face high
levels of inequality (A = 75). For a convention to emerge, inequality aversion must lie above
the critical threshold for choosing A for most people in one group (8; > 0y ), but below
for most people in the other group (6; < 0y ;). If inequality is larger, 0  will be lower,
making it less likely that a majority of individuals chooses B in one group (see Proposition 1).
This means that both the probability that a convention emerges, as well as the strength of the

convention depend negatively on Ay.

Hypothesis 1: A higher payoff inequality between actions A and B (At) impedes coordination
on different actions. An unequal convention is less likely to emerge in the first 50 periods in

treatments with higher payoff inequality (T4, T5) and if it does emerge, compliance will be lower.

Next, we turn to what happens under changing inequality after t = 50. From Proposition 2 we
expect that an increase in inequality will destabilise an established convention, with deviations

being initialised by the submissive group.

Hypothesis 2: i) In treatments where inequality increases (T1, T2, T3), we expect lower levels of
stability in the second 50 than in the first 50 periods of the experiment. ii) Deviations from the

established convention will be initialised by the submissive group.
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Finally, we turn to how different inequality dynamics affect behaviour. Both the Incremental
(T1) and Pure Inequality (T2) treatment show the same gradual increase in inequality, but only
T1 is characterised by a decreasing payoff for action B (). Proposition 1 shows that a lower
Lt increases the probability of choosing A, implying that deviations from the convention will

be faster in T1 (holding everything else constant).

Hypothesis 3: Holding 0; and E(?\g/) constant, a convention will destabilise no earlier in the
Pure Inequality (T2) than in the Incremental (T1) treatment. If an individual decides to deviate in
a given period in T2, they would have also deviated in T1.

The assumption of myopic best response implies that individuals’ choices depend only on the
conditions in the current period, but not on the history of the game, i.e. past experiences
of inequality or stability. Holding E(?\g/) and 0; constant, we thus expect the same level of
stability in treatments that show the same level of inequality and payoffs. For instance, the
Shock (T3) treatment at t = 51 and the Incremental (T1) and Pure Inequality (T2) treatments
at t = 75 share the same level of inequality, but differ with respect to the nature of change
(sudden/gradual). In addition, T3 has the same level of inequality for t > 50 as the Control
(T5) treatment, but a history of low inequality for t < 50. Similarly, the Decreasing Inequality
(T4) treatment exhibits the same amount of inequality for t > 50 as T1-T3 for t < 50, but has
a history of high inequality. The model predicts that these differences do not matter.

Hypothesis 4: The effect of inequality on stability is independent of the history of the game.
The level of stability will be the same for i) the Shock (T3) at t = 51 and the Incremental (T1)
and Pure Inequality treatments (12) at t = 75, ii) the Shock (T3) and Control (T5) treatment for
t > 50 and iii) the Decreasing Inequality (T4) treatment for t > 50 and T1-T3 fort < 50.

4 Sample and data collection

All experimental sessions took place between May and September 2019 in the CeDEx labo-
ratory at the University of Nottingham. The experiment was programmed using z-Tree (Fis-
chbacher, 2007). Students from the University of Nottingham were recruited via the online
recruitment system for economic experiments (ORSEE) (Greiner, 2015). Interactions were
anonymous and communication was not allowed during the experiment. Upon their arrival
participants were randomly assigned to computer terminals and informed about the proce-
dure. In order to establish common knowledge among all participants, instructions were read
aloud (see Appendix A.3 for instructions). After answering control questions, we randomly
divided participants into a yellow and a green group by the draw of a coloured ball, with seven
participants in each group. In each period participants were then randomly rematched with a
player of the other group (either green or yellow) and played the BoS game.

In addition to the individual choice data, we elicited emotional affect, focusing on the di-
mension of valence — i.e. positive versus negative feelings (Russell, 2003) — at repeated points
in the experiment. We thereby used a simple and fast variant of a pictorial assessment scale

developed by Desmet et al. (2001). The reason why affect might be an interesting variable in
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Table 1.1: Session Overview

Treatment Participants Sessions h,Jlatt <50 h,Jlatt > 50
Incremental (T1) 84 6 75,50 75+%,50-x
Pure Inequality (T2) 84 6 75,50 75+2x,50
Shock (T3) 80 6 75,50 100,25
Decreasing Inequality (T4) 84 6 100,25 75,50
Control (T5) 84 6 100,25 100,25

Note: x € {1,50} for periods 51 to 100. Due to recruitment difficulties we ran two sessions with six instead of
seven participants per group in T3. In T4, we ran one session with six and one session with eight participants per

group. Controlling for group size shows that the latter does not affect results.

our set-up is the proposed link between inequality and instability via the emotional response
to relative grievances (Cramer, 2005; Blattman & Miguel, 2010). After the final period, par-
ticipants received feedback on their accumulated payoffs and a summary of the performance
across groups. We then elicited risk aversion, using a version of Holt & Laury (2002) adjusted
to our context, personality via the Big Five (Gerlitz & Schupp, 2005) and social value orienta-
tion (SVO) to measure social preferences (Murphy et al., 2011; Murphy & Ackermann, 2014).15
These measures serve as additional controls for understanding individual choices in the BoS
game, as the latter involves both elements of risk (i.e. the risk of receiving zero) and proso-
ciality (i.e. the willingness to give in and choose B). Finally, we collected information on
demographics.

We ran six sessions for each treatment, resulting in 30 sessions in total (see Table 1.1).
Each session consisted of 100 periods and lasted between 60 and 75 minutes. The final payoff
consisted of the aggregate profits across all periods. In addition, for the risk elicitation and
the SVO task, one decision was chosen randomly to be payoff relevant, resulting in average
earnings of £9.56 per hour (SD 2.44).

5 Results

To investigate the emergence and stability of a convention, we construct an aggregate index
that measures stability within a session, the social stability index (SSI). It compares the share
of individuals choosing action A in the green (Agt) versus the yellow group (7\;4() in a given

session s and period t (see Benndorf et al., 2016, for a similar approach):

SSTe,e = AE L —AY |, with 0 < SSIs ¢ < 1 )

Intuitively, if everyone chooses the same action, SSI = 0, indicating complete chaos.1®

5The Big Five measure key dimensions of personality, namely openness, conscientiousness, extroversion, agree-
ableness and neuroticism. The SVO task was implemented using the z-Tree code by Crosetto et al. (2012).

1*While the social stability index (SSI) is calculated for each session and period, we drop the subscripts s and t for
ease of notation.
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By contrast, SSI = 1 describes a situation of perfect coordination and the strongest possible
convention, with all members in one group choosing A and all members in the other group

choosing B. We use the SSI throughout the reminder of this chapter to test our hypotheses.

5.1 Emergence of an unequal convention

The necessary basis for all further analysis in this chapter is that participants coordinate on an
unequal convention in the first 50 periods of the experiment. During these periods, inequality
is fixed at either a low level with A = 25 (T1, T2, T3) or a high level with A =75 (T4, T5). We
can thus compare the emergence of a convention in treatments with low and high inequality.

Figure 1.3 shows the average SSI for the first 50 periods under different levels of inequality.
While we see a clear upward trend in treatments with low inequality (solid gray), stability only
increases marginally over time under high inequality (dashed black). Focusing on the last 5
periods as an approximation of equilibrium play, we see that stability is substantially lower
under high inequality (SST = 0.81 for A = 25 versus SSI = 0.45 for A = 75). Across all
periods, the stability in high inequality treatments reaches only 52% of the stability in low
inequality treatments (t-test, p < 0.001).

Table 1.2 presents the results of a random effects panel regression of the SSI as the de-
pendent variable on a time trend, a high inequality dummy and their interaction. The results
confirm that the difference between high and low inequality treatments is statistically sig-

nificant.!’

Table 1.2 shows that the time trend for the SSI is positive and significant in the
low inequality treatments, confirming the emergence of an unequal convention. For the high
inequality treatments, by contrast, stability is not only already lower in the first period, but
also shows a significantly weaker increase over time. These results are robust to the inclusion

of controls in column (2) and fixed effects in column (3). We thus find evidence in support

Figure 1.3: SSI for t < 50

0 10 20 30 40 50
Period

Low inequality (T1-T3)
--------- High inequality (T4,T5)

17 A Levin-Lin-Chu unit root test shows that the data is stationary (p < 0.001), supporting the use of a static panel
data model. This is true for t < 50, as well as for all 100 periods.
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Table 1.2: The effect of inequality on coordination over time (t < 50)

(1) (2) ®)
High inequality -0.132*** -0.156™**
(0.049) (0.056)
Time trend 0.011*** 0.011*** 0.011***
(0.001) (0.001) (0.001)
High inequality x time trend -0.007*** -0.007*** -0.007***
(0.002) (0.002) (0.002)
Constant 0.355"** 0.378™** 0.302***
(0.040) (0.137) (0.024)
Demographic Controls No Yes FE
N observations 1500 1500 1500
N clusters 30 30 30
N periods 50 50 50
R? 0.36 0.41 0.33

*p<0.1," p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the session level.

Note: Results of three panel regressions for t < 50. The dependent variable is the SSI in a given session and period
and varies between 0 and 1. High inequality is a binary variable that takes the value 0 if A = 25 (T1-T3) and 1
if A = 75 (T4, T5). Demographic controls include the difference in the share of female participants as well as
in average measures of Big 5, risk aversion, prosociality and age between the groups in a session. Columns (1)
and (2) are random effects models, while column (3) reports results of a fixed effects estimation.

of Hypothesis 1 that coordinating on a convention is harder if the convention is synonymous
with high inequality.

While a high SSI could in principle also reflect an equilibrium where groups coordinate
within each period but switch who chooses A between periods, examining the share of A
choices over time shows that in most low inequality sessions groups converge on repeatedly
playing the same pure NE. This means that one group increasingly specialises on action A and
the other on action B (see Appendix A.1, Figure A.1). This is also reflected in the reduction of

switches between actions for individuals over time (see Appendix A.1, Figure A.3).

Result 1: Under low inequality most sessions coordinate on an unequal convention by the end of

the first 50 periods. Higher inequality leads to significantly lower levels of stability.

Finally, it is interesting to note that the higher stability of an unequal convention in the
low inequality treatments (T1-T3) leads to substantial differences in earnings. Individuals
under high inequality earn on average 30% less than individuals under low inequality (t-test,
p < 0.007). However, the higher stability comes at the cost of inequality. Att = 50, a member
of a submissive group in T1-T3 earned on average only 71% of what a member of a dominant

group earned (t-test, p < 0.001), underlining the unequal nature of the convention.

5.2 Does inequality threaten stability?

From the previous section, we already got a first indication that inequality impedes the emer-
gence of a stable convention. But how do changes in inequality affect behaviour if there is
already a convention in place? To answer this question, we now examine behaviour across
all 100 periods. Figure 1.4 plots the SSI over all periods. The left graph shows the dynamics

for treatments where inequality increases after t = 50 (T1-T3). We can see that behaviour
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Figure 1.4: Stability over time per treatment
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changes substantially, with average stability decreasing after t = 50. To analyse this change
in behaviour more formally, we test for a structural break in the series for each treatment at
t = 50, following the approach by Bai & Perron (1998, 2003).!8 In line with the visual evidence,
the tests confirm a significant break in all three treatments (p < 0.001). In contrast, the right
graph in Figure 1.4 shows the SSI for treatments with no increase in inequality (T4, T5). In
both these treatments stability increases over time continuing the positive trend from the first
50 periods. When testing for structural breaks at t = 50, we cannot reject the null that there
are no breaks in the data (p = 0.84 and p = 0.86).

Further examining the effects of inequality on conventions, Table 1.3 presents estimated
coeflicients for a single random effects panel regression taking the SSI as the dependent vari-
able and a dummy variable that is equal to 1 if t > 50 as the explanatory variable of interest.
We interact this dummy variable with treatment indicators and take a different treatment as
the base category in each column, allowing us to present the change in stability by treatment.
As we are interested in the effect of increasing inequalities on an established convention, we
exclude the first 20 periods from the analysis as they still show relatively low levels of stabil-
ity (average SSI = 0.37).1 On average, stability decreases significantly in the second half of
the experiment for treatments involving an increase in inequality, as shown in columns (1) -
(3). The coefficients for T1-T3 are not statistically different from each other. When looking
at individual choice data, we see that the decline in stability is driven by more individuals
choosing action A, which becomes more attractive as inequality increases (see Appendix C.2,
Table A.3).

Result 2i: An increase in inequality destabilises an existing convention, as more individuals in
the Incremental (T1), Pure Inequality (T2) and Shock (T3) treatment choose action A aftert = 50.

In contrast, in treatments where inequality is not increasing we observe a significantly

different pattern, as shown in columns (4) and (5). Here stability increases after t = 50,

8The test is implemented in Stata following Ditzen et al. (2021).
“Tables A.1 and A.2 in Appendix C.2 report how results change when only excluding the first 10 or no periods.
While the sign of all coefficients remains the same, some become insignificant.
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Table 1.3: Changes in stability after t = 50 by treatment

(T1) (T2) (T3) (T4) (T5)
Incremental ~ Pure Inequality = Shock  Decreasing Inequality ~ Control
After t=50 -0.22°** -0.15* -0.23*** 0.21*** 0.10**
(0.07) (0.09) (0.08) (0.06) (0.05)
Constant 0.65** 0.74*** 0.86*** 0.40*** 0.33"**
(0.14) (0.05) (0.05) (0.10) (0.06)
N observations 2400
N clusters 30
N periods 80
R? 0.20

*p<0.1,* p < 0.05 *** p < 0.01. Standard errors (in parentheses) are clustered at the session level.

Note: Results of a single random effects panel regression. The dependent variable is the SSI in a given session and
period and varies between 0 and 1. After t = 50 is a dummy variable that takes the value 0 for the periods
before t = 50 and 1 for periods 51-100. The regression controls for treatment indicators and their interaction
with After t = 50. Each column shows the results for a different treatment as the base category. Treatment
differences are omitted from the table for conciseness. The first 20 periods are excluded from the analysis, as it
takes time for the convention to emerge and the first periods still exhibit a large degree of switching behaviour
(average SSI = 0.37).

with the coefficients for both T4 and T5 being significantly larger than the ones for T1-T3
(p < 0.001).% Intuitively, coordination in the Decreasing Inequality (T4) treatment becomes
easier as inequality decreases. The larger stability in the Shock (T3) treatment after t = 50
suggests that even under high levels of inequality individuals achieve coordination over a
sufficiently long time horizon.

Finally, let us examine who initialises deviations from the established convention. To do
this, we focus on treatments where inequality increases after t = 50 (T1-T3), as those are
the ones where we expect to see a breakdown of the convention. An individual deviates from
a convention if a member of a submissive group switches to choosing A or a member of a
dominant group switches to choosing B in a given period.?! Figure 1.5 plots the average share
of deviations after t = 50 in the own group (y-axis) against the average share of deviations
in the other group (x-axis). For instance, for a dominant group member, deviations in the
own group are defined as the share of individuals in the dominant group choosing B, while
deviations in the other group are defined as the share of individuals in the submissive group
choosing A. Figure 1.5 shows that in line with Hypothesis 2.1, submissive groups are the
ones initialising the deviations and show more deviations, irrespective of the deviations in
the dominant group. Even if the share of individuals who deviate in the dominant group is
zero, the share is already above 20% in the submissive groups.?? Moreover, dominant groups

only start deviating from the convention once 50 — 70% of submissive group members are

PThe effects for T4 and T5 are not statistically different from each other.

1 As a measure for which group becomes dominant and which submissive, we look at the share of A choices in
the last 5 periods before t = 50 as an approximation of equilibrium play.

22 A t-test indicates that the first period in which an individual deviates is significantly earlier for submissive com-
pared to dominant groups (p < 0.00T).
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Figure 1.5: Deviations in treatments with increasing inequality (T1-T3) for t < 50

4 6 8 1

Deviations in own group
2
‘

0

Deviations in other group

‘ Submissive group = --------- Dominant group ‘

Note: Dominant (submissive) group refers to the group specialising in action A (B) in the last 5 periods of the
first part of the experiment as an approximation of equilibrium play.

deviating.?® After that point deviations increase more rapidly. This behaviour is in line with
the concept of tipping points, stating that a critical threshold of deviations needs to be reached

before we see a change in the current status quo.

Result 2ii: Deviations from a convention are initialised by the submissive group. Members of

the dominant group only start changing their behaviour once a critical threshold is reached.

In addition to being a member of the submissive group, we find that some individual char-
acteristics predict deviations. Individuals with lower levels of risk aversion, higher levels of
conscientiousness, and more negative affect responses are more likely to be in the vanguard
of deviators (see Appendix A.1, Table A.4). In fact, already over the first 50 periods we see
that submissive groups show more negative affect responses (see Appendix A.1, Figure A.4).24
Together with the link between negative affect and the likelihood to deviate, this provides
support for the argument that relative grievances can lead to discontent and that such emo-
tional factors, in turn, drive instability (Cramer, 2005; Blattman & Miguel, 2010). Finally, we

find that the stronger a convention is, the less likely individuals deviate in both groups.
5.3 Treatment differences

5.3.1 The effect of the poor getting poorer

In this section, we explore whether certain inequality dynamics increase the negative effect on
stability. First, we test Hypothesis 3 which states that deviations from a convention are more

likely if increased inequality is not only a result of the rich getting richer (Pure Inequality

2The theoretical model predicts that members of the dominant group should not deviate from a convention before
E(AY ) < ltitht > 0.5 is reached. Our data is thus in line with this prediction.
#In line with the difference in inequality dynamics, affect responses vary across treatments in the second half of

the experiment (see Appendix A.1, Figure A.5).
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Table 1.4: The effect of the poor getting poorer (t > 50)

(1) (2) (3)

SSI A choices Deviations

Baseline = Incremental treatment (T1)

Pure inequality (T2) 0.16 -0.05** -0.21**
(0.11) (0.03) (0.09)

Constant 0.44*** 0.68*** 0.48***
(0.09) (0.02) (0.07)

N observations 1500 20800 20800

N panels 30 416 416

N clusters 30 30 30

N periods 50 50 50

R? 0.07 0.01 0.03

*p<0.1," p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the session level.

Note: Results of three random effects panel regressions for t > 50. The dependent variable in model (1) is the SSI
in a given session and period and varies between 0 and 1. The dependent variable in model 2 is an individual’s
choice in a given period and takes the value 0 if an individual chooses B and 1 if they choose A. The depen-
dent variable in model (3) is also binary, with a value of 0 if an individual does not deviate from an established
convention in a given period and 1 if they do. All regressions include treatment indicators for T3, T4, and T5.
They are omitted from the table for conciseness.

treatment, T2), but also of the poor getting poorer (Incremental treatment, T1).

Table 1.4 compares stability in T1 and T2 for t > 50. Column (1) uses the SSI as the de-
pendent variable, column (2) the probability of choosing A for each individual, and column (3)
the individual probability to deviate from an established convention. These different measures
for stability are regressed on treatment indicators with T1 as the baseline. As this is our com-
parison of interest, only the coefficient for the difference between the Incremental (T1) and
the Pure Inequality (T2) treatment is reported in Table 1.4, the coefficients for the difference
with T3-T5 are omitted for conciseness. As can be seen, the Pure Inequality (T2) treatment is
characterised by higher levels of stability compared to the Incremental (T1) treatment across all
three measures. Even though the coefficient for the SS1 is statistically insignificant (p = 0.25),
we conclude that overall lowering the payoff for the submissive group exacerbates the desta-
bilising effect of inequality. This finding indicates a “having less to lose” effect that makes

miscoordination less costly.

Result 3: If an increase in inequality is combined with the poor getting poorer, this aggravates

the destabilising effect of inequality.

5.3.2 Gradual versus sudden increases in inequality

Next, we explore Hypothesis 4i that predicts no difference between gradual and sudden changes
in inequality, but only a reaction to the absolute level of inequality. By contrast, if gradual
increases lead to a habituation effect or if a sudden shock helps people to coordinate their de-
viations, stability will be higher for the same level of inequality under gradual changes. To test
Hypothesis 4i, we compare the level of stability between the Shock (T3) treatment at t = 51
with the Incremental (T1) and Pure Inequality (T2) treatment at t = 75, as in those periods
inequality is identical (A = 75). We find that even though stability — as measured by the
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SSI — is 0.16 points higher in T1 and T2 than in T3 for that period, this difference is statisti-
cally not significant (Mann-Whitney test, p = 0.20). However, when examining a five period
interval (periods 51-55 in T3 and 75-79 in T1 and T2) to enhance statistical power (N=18
for 1 period), the difference in average stability grows to 0.24 points and becomes significant
(Mann-Whitney test, p < 0.001). The same result holds when looking at the probability of
choosing action A as an individual level measure for stability (t-tests, p = 0.20 and p = 0.04
for a one and five year window). The data thus provides weak evidence against Hypothesis 4i

and in favour of the idea that a gradual increase in inequality will be more tolerated.

Result 4i: If there is a sudden jump in inequality, this leads to higher levels of instability than if

the same level of inequality is reached gradually.

5.3.3 Past experiences of (in)stability

Hypothesis 4ii and 4iii state that after controlling for E()\gl), past experiences of (in)stability
should not affect how individuals respond to a given level of inequality. As a first test of this
notion, we compare the Shock (T3) and the Control (T5) treatment for t > 50, where A = 75 for
both treatments. However, T3 has a history of low and T5 a history of high inequality. Figure
1.6 shows that contrary to Hypothesis 4ii, stability is significantly higher in T3 for t > 50 (t-
test, p < 0.007). This difference also holds in a regression model, showing that although the
initial difference in stability between treatments is insignificant between the two treatments,
there is a significantly stronger increase in stability over time for T3 (see Appendix C.2, Table
A.5). We conclude that the experience of stability in the past also increases the likelihood of
establishing stability in a more unequal environment.

With the same objective in mind, we compare the first 50 periods in treatments with ini-
tially low inequality (T1-T3) and the last 50 periods in the Decreasing Inequality (T4) treatment.
While in both cases participants experience low levels of inequality (A = 25), in T1-T3 they

Figure 1.6: SSI for high inequality in t > 50 under different histories

vy
70 [ V
2RI \
1
~ al \/\/
iy

0 25 50 75 100
Period

—— Shock (T3) Control (T5) |

Note: Solid lines represent stability across treatments under the same level of inequality (A = 75) and are thus
our focus of interest. The dashed lines represent past experiences of stability in each treatment.
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Figure 1.7: SSI for low inequality under different histories
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Note: Solid lines represent stability across treatments under the same level of inequality (A = 25) and are thus
our focus of interest. The dashed line represents past experiences of stability. As we compare the first 50
periods in the treatments with low inequality (T1-T3) to the last 50 periods in the Decreasing Inequality (T4)
treatment, only the latter has a previous history for our comparison window.

start without any previous experiences, whereas in T4 they have a history of high inequal-
ity. Figure 1.7 shows that even though average stability is not different (t-test, p = 0.49), the
positive time trend is significantly stronger in T1-T3 that lack a history of high inequality.
This is confirmed in a regression analysis, showing a significant difference in time trends (see
Appendix C.2, Table A.6). In line with the last result, this shows that history matters. The
emergence of a convention can be slowed down by past experiences of instability or acceler-

ated by a history of stability.

to maintain or re-establish stability even under higher inequality, while iii) a history of instability

slows down the emergence of a convention even when inequality has decreased.

5.3.4 Reversal of initial conventions

While looking at the SSI provides a useful aggregate measure for stability, it hides substantial
heterogeneity in the dynamics within each session. To account for this, Figure 1.8 plots the
share of A choices in T1-T3 for yellow and green groups per session.”> From the previous
analysis, we know that on average stability decreases in the second half of the experiment for
T1-T3. However, Figure 1.8 shows that across sessions, deviations from the convention can
lead to quite different outcomes.

Focussing first on the Shock (T3) treatment, we can see that the increase in inequality

at t = 51 is either followed by a period of chaos (see Session 6), a reversal of the previous

»In line with the random assignment of individuals to groups, Figure 1.8 also shows that there is no tendency
for whether the green or yellow group becomes dominant. See Appendix C.2, FigureA.6 for the behaviour in
treatments with non-increasing inequality (T4 and T5).
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Figure 1.8: Behaviour in treatments with increasing inequality (by session)
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convention (see Sessions 1, 5) or a re-emergence of the previous convention after a failed
attempt to change it (see Sessions 2, 3, 4). While in the Incremental (T1) and Pure Inequality
(T2) treatment we also see reversals (e.g. Session 2 in both treatments), the strength of the new
convention is much lower, and as inequality continues to increase most sessions that reversed
end up in chaos with both groups choosing A with p > 0.5. Note also that reversals are less
likely in T2 compared to T1 (2 vs. 4 sessions). This underlines once more that it is especially
the effect of the poor getting poorer that drives destabilisation.

Unfortunately, we cannot analyse which individual characteristics predicts reversals (or
failed reversals) as the data boils down to one observation per session (reversal yes or no).
However, we find that reversals have a significant effect on final earnings and earnings in-
equality. While overall participants earn 13% more in sessions without a reversal (t-test,
p = 0.005), the final inequality in earnings between dominant and submissive groups is 43%
higher in these sessions (t-test, p < 0.001). This further highlights the trade-off between
stability and inequality in our setting. While higher levels of stability lead to fewer cases of
miscoordination and thus higher earnings, adherence to an unequal convention by definition
leads to higher inequalities between groups.

From a theoretical perspective, the most common outcome after an increase in inequality
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is the destabilisation of the initial convention. While reversals are theoretically possible they
are not very likely. To see why, recall that within the theoretical framework individuals choose
A if their level of inequality aversion exceeds a certain threshold (). Most individuals in the
submissive group would thus need a relatively high level of inequality aversion to deviate to
A (0; > 0%), while most individuals in the dominant group would need a relatively low level
of inequality aversion to start choosing B (0; < 0*). While not impossible it is unlikely that
inequality aversion is systematically lower in the dominant group, especially as they were the
ones specialising on A in the first place.

What is not in line with our theoretical framework is a re-emergence of the initial conven-
tion, like we observe in the cases of failed reversals in the Shock (T3) treatment. If individuals
in the submissive group deviate to A, they do so despite knowing that they will receive zero
with a very high probability. This means that if inequality remains the same, they should never
revert back to B. One possible explanation for the observed behaviour is that the assumption
of myopic best response fails in the presence of large changes. The jump in inequality at
t = 51 may also lead to a jump in expectations about the behaviour of others (E(?\g/)). If the
dominant group keeps choosing A, members of the submissive group may then correct their
expectations and revert back to choosing B. This explanation is supported by the fact that we
do not observe failed reversals in any other treatment. While changes in expectations can thus
explain the existence of failed reversals in the Shock (T3) treatment, they cannot rationalise the
overall high number of reversals and the finding that reactions to the same level of inequality
depend on past experiences. For this reason, we outline possible extensions of the theoretical

framework in the next section.

6 Discussion and theory revisited

As discussed above, while the theoretical framework correctly predicts the destabilising effect
of inequality (Hypotheses 1-3), it does not accommodate the large degree of history depen-
dence that we observe in our data (contrary to Hypothesis 4). Such history dependence is in
line with models of endogenous preferences (see e.g. Bowles, 1998; Henrich et al.,, 2010; Fehr
& Hoft, 2011), which in our context means that inequality aversion (0;) may not be fixed but
change with experiences. Our goal in this section is not to formalise a model of dynamic in-
equality aversion. Instead, informed by previous literature, we want to look at two potential
factors that could affect 0;: the experience of inequality and the experience of miscoordination
or coordination.

When it comes to the experience of inequality, there exist both arguments that the latter
could increase or decrease inequality aversion. For individuals in the submissive group, the
repeated experience of being behind might lead to more envy and feelings of unfairness (Hong
& Bohnet, 2007; Buttrick & Oishi, 2017). This can over time increase inequality aversion. By
contrast, other studies show that sometimes disadvantaged groups defend the existing system
(Lerner, 1978; Jost et al., 2003; Malahy et al.,, 2009) and that the current level of inequality
significantly influences public opinion on tolerable inequality (Trump, 2018). Being exposed to

inequality could thus also decrease inequality aversion within the submissive group. Similarly,
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the experience of belonging to the dominant group could affect inequality aversion in both
directions. While some studies have shown that higher levels of inequality can lead to more
selfish behaviour among the rich and a larger feeling of entitlement (Kraus & Keltner, 2013;
Nishi et al., 2015; Coté et al., 2015), the lack of justification for their position could give rise to
guilt (Beranek et al., 2015) and make them more likely to accept a reversal of roles.

Within the context of the experiment, we can measure the experience of being dominant
or submissive by the number of times an individual experiences a high payoff or a low payoff,
such that H = ZB n=hL= Zé 7 = l. Inequality aversion can then be expressed as
a function of H and L (0;(H, L)).?® Due to the contrasting arguments in previous work, we
refrain from imposing a specific direction of H and L on 0;. Instead we take an explorative
approach, testing which specification can explain the patterns in our data.

Another dimension that can influence inequality aversion is the experience of miscoor-
dination or coordination. Brandts & Cooper (2006) show experimentally that a history of
successful coordination can also help to maintain it in a more adverse environment. On the
other hand, the repeated experience of miscoordination may decrease inequality aversion, as
participants want to avoid receiving zero again. In line with this notion, papers have shown
that growing up in a recession or experiencing economic shocks can lead to more conservative
investment decisions and an avoidance of risk (Malmendier & Nagel, 2011; Shigeoka, 2019).
Within our set-up, the experience of miscoordination can be expressed as the number of times
an individual receives zero: Z = Zé 7t = 0. We would then expect that 0; decreases with Z.

In order to examine which specifications of history dependence are consistent with our
data, we execute a series of simulations, adjusting how 0; depends on H, L, and Z. To do so, we
follow our theoretical framework and first draw an inequality aversion parameter for each in-
dividual from the distribution specified in Fehr & Schmidt (1999) and randomly draw the initial
expectation about others’ behaviour from a uniform distribution, such that E(?\g,) ~u(o, 1).
Next, we simulate the choice for A or B for each individual using Equation (2), with beliefs
being adjusted using E(?\,?/) = 7\?/ for t > 1. For each specification we run 100 simulations
over all 100 periods. The key facts that come out from the experiment and should be captured
by the simulations are first of all that increasing inequality destabilises an established conven-
tion (i). While this can lead to reversals in some sessions (ii), in other sessions a less stable
version of the initial convention can be maintained (iii).

Our simulations show that the data cannot be rationalised with a model where 0; increases
with H or L. Intuitively, (iii) is not possible if 8 increases with L or is independent of L. We
can only recreate the persistence of a convention under increased inequality if 0; decreases
with L, i.e. if individuals mind disadvantageous inequality less the more often they experience
it. Similarly, the existence of reversals (ii) cannot be simulated if 0; increases with H or is
independent of H, as in that case participants in the dominant group would never deviate to

choosing B. In fact, for a successful reversal to happen 0; must not only decrease over time,

%We also implement non-linear versions of history dependence but do not find that they describe the data better
than the simple linear specification.



Figure 1.9: Simulation of the Shock (T3) treatment if 0; decreases with H and L
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Note: Behaviour was simulated using the decision rule derived in the theoretical framework (see Equation (2)).
The values for A and 0 above each panel show the randomly drawn average starting parameters for each group
per simulation.

but do so at a faster rate for the dominant than the submissive group.?’” Figure 1.9 shows a
sub-sample of 20 simulations for the Shock (T3) treatment for the case where 0; decreases with
both H and 1.2 As we can see, if we let 0; decrease with both H and L, we can replicate both
reversals and the persistence of initial conventions, with an overall lower level of stability after
t =50.

Note that one feature that cannot be explained by a model where 0; decreases with H and
L is failed reversals. As noted above, this could be accommodated by allowing expectations to
change in the presence of large jumps in inequality. Alternatively, Figure 1.10 shows that the
failed reversals in T3 can be accounted for by a model where 0; decreases with the experience
of miscoordination (Z).2 Moreover, this version of history dependence provides a possible
explanation for the surprisingly high level of stability at the end of the experiment in the
Control (T5) treatment. While initially inequality is too high to achieve coordination, the
repeated experience of receiving zero decreases inequality aversion and therefore allows for

the emergence of a convention over time.

?’Note that the dynamic nature is crucial. If we just introduce an additional fixed parameter that accounts for
advantageous inequality aversion, the patterns in our data cannot be replicated

%The Shock (T3) treatment is particularly interesting, as we observe both reversals and failed reversals. See Ap-
pendix A.2, Figures A.7-A.10 for simulations of the other treatments. A sub-sample of 20 simulations per treat-
ment is chosen as results are repetitive.

»See Appendix A.2, Figures A.11-A.14 for simulations of the other treatments.
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Figure 1.10: Simulation of the Shock (T3) treatment if 0; decreases with Z
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Note: Behaviour was simulated using the decision rule derived in the theoretical framework (see Equation (2)).
The values for A and 0 above each panel show the randomly drawn average starting parameters for each group
per simulation.

7 Conclusion

In this chapter, we examine whether inequality has a destabilising effect on coordination be-
tween groups. While arguments that inequality threatens social stability can be traced back
to ancient philosophers, the empirical evidence on the matter is mixed. In this project, we
use a novel approach and manipulate the extent of the inequality individuals are facing in a
dynamic laboratory environment, allowing us to isolate its effect on stability. In particular, we
look at behaviour in a repeated battle of the sexes game between two groups. In the game,
individuals have both an incentive to coordinate on different actions but at the same time face
an inherent conflict as one of the two possible actions results in a higher payoff. During the
first half of the experiment, we keep inequality constant and find that if inequality is not too
pronounced, groups coordinate on an unequal convention, where each group specialises on
one action. While this helps to avoid miscoordination, over time, it also creates substantial
inequality between groups.

When we start to exogenously manipulate inequality between actions in the second half
of the experiment, we find that increasing inequality has a strongly destabilising effect and
deviations from the convention are initialised by the submissive group. While this change of
behaviour can lead to chaos, we observe the (re-)emergence of a convention in some sessions.
We show that the negative effect of inequality on stability can be rationalised by a theoret-

ical framework based on disadvantageous inequality aversion and myopic best response. In
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each period, individuals decide which action to take based on current payoff differences, ex-
pectations about the behaviour of the other group, and their individual inequality aversion.
Once inequality passes a threshold which they are not willing to tolerate, individuals from the
submissive group start to deviate from the convention.

By looking at different inequality dynamics across treatments, we show that certain char-
acteristics of changing inequality exacerbate its destabilising effect. If inequality is driven by
the poor getting poorer, deviations from the submissive group are faster and more pronounced
than if it is driven by the rich getting richer. This underlines the additional importance of ab-
solute grievances (see e.g Collier, 1999; Fearon & Laitin, 2003; Somanthan, 2020). Moreover, we
find evidence that a large one-time jump in inequality leads to higher instability in the short
run than if the same level of inequality is reached by gradual changes. Finally, we find that
responses to a given level of inequality are not only affected by how it was reached but also by
the history of the game. Past experiences of stability can help to maintain a convention even
under higher levels of inequality. Similarly, past experiences of instability can compromise
the emergence of a convention even if inequality is reduced.

As history dependence cannot be rationalised with a fixed inequality aversion, we further
explore how the predictions of our theoretical framework change when allowing inequality
aversion to depend on previous outcomes. Conducting a simulation exercise, we show that
both a model where inequality aversion decreases with the experience of inequality (i.e. expe-
riencing being ahead/behind) or the experience of miscoordination perform best in explaining
the behavioural patterns observed in our experiment.

There are several interesting extensions that can be tested using our experimental frame-
work. For instance, it would be interesting to explore what happens to stability under increas-
ing inequality if we include stabilising counter forces or obstacles to change, such as giving
the dominant group means to repress attempts to revolt against the status quo or allow them
to endogenously lower inequality if they observe deviations. This could enable the dominant
group to maintain the highest possible level of inequality that still results in a stable conven-
tion. We thus hope that this project can encourage further work and applications for inequality
research.

Overall, our findings shine a new light on the debate around inequality and instability,
showing that in a controlled environment increasing inequality has adverse effects on stability.
This is of direct applied relevance as according to our findings it is crucial to understand and

monitor inequality dynamics in order to achieve a stable and functioning society.
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CHAPTER 2

Fairness in times of crisis: Negative shocks, relative

income, and preferences for redistribution’

1 Introduction

Economic crises give rise to public and political debates surrounding inequality and redistri-
bution. Examples include concerns regarding aggravated inequalities caused by the Covid-19
pandemic (Adams-Prassl et al., 2020; Butler, 2021; The Economist, 2021; Ten et al., 2022), or the
current cost-of-living crisis and its impact on the most vulnerable (Siemplenski, 2022; United
Nations, 2022). While negative economic shocks caused by such crises increase the salience of
redistributive issues, a key question is whether they also affect preferences for redistribution.
If yes, this can have significant implications for the acceptance of inequality or support for
social policies (see e.g. Alesina et al., 2012; Almas et al., 2020).

In this chapter, I study how negative economic shocks affect redistributive decisions. Ad-
dressing this question, poses several empirical challenges. The degree to which an individual
is affected by a shock could correlate with socioeconomic characteristics. Moreover, a crisis
will not only impact individuals through economic channels but also lead to wider political
and societal changes. To isolate the causal effect of economic shocks on redistributive prefer-
ences, I thus design an experiment that — informed by a theoretical framework — allows me
to exogenously vary an individual’s loss of income.

To understand the conditions under which economic shocks facilitate or hinder redis-
tributive policies, it is important to consider heterogeneous responses within society. Previ-
ous research has argued that redistributive preferences are formed in a self-serving way, with
support for redistribution being negatively correlated with an individual’s position within the
income distribution (Piketty, 1995; Alesina & La Ferrara, 2005; Alesina & Giuliano, 2011; Cap-
pelen et al,, 2013b; Durante et al., 2014; Hvidberg et al,, 2023). For this reason, I randomly
assign individuals to different income levels in the experiment, distinguishing between two
types: poorer individuals who benefit from redistribution and richer individuals who benefit

from the status quo. This does not only allow me to provide causal evidence for the relation-

I thank the School of Economics and CeDEx for the funding that made this project possible. I am also grateful for
feedback and comments from CeDEx members during and outside of seminars, as well as for feedback received
during different conferences. The study received ethical approval from the Nottingham School of Economics
Research Ethics Committee on 20/05/2021.
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ship between relative income and redistributive preferences, but also to test whether different
socioeconomic groups show distinct responses to shocks.

To conceptualise notions of distributive fairness I focus on two views that stand out from
the literature: fairness as equality of outcomes, and fairness as proportionality to individual
inputs (see e.g. Konow, 2003; Cappelen et al., 2007). In the following, I refer to those ideas
as egalitarian and contribution-based fairness views. In the theoretical framework, I assume
that individuals first form fairness views on which they base their redistributive decisions. If
there are differences in relative income, it becomes optimal for different income types to hold
distinct fairness views and engage in motivated reasoning to avoid redistribution (Jia, 2022).
Richer individuals will favour contribution-based views, while poorer individuals will favour
egalitarian views.! This will ultimately translate into differences in redistributive decisions.

These differences in fairness views have direct implications for reactions to negative eco-
nomic shocks. If, in accordance with egalitarianism, final income is to be shared equally, it
does not matter if one party suffers a negative shock. By contrast, under the contribution-
based fairness view, shocks to earned income will be compensated, as the unexpectedness of a
crisis leaves pre-shock earnings as a natural reference point that affects post-shock allocation
decisions.? The model thus predicts that only richer individuals with a contribution-based
fairness view will respond to shocks. They will become more opposed to redistribution when
they are hit by economic shocks themselves, but more supportive of redistribution if poorer
individuals are affected.

The purpose of the theoretical framework is to provide a structure for the empirical analy-
sis. In the experiment, participants work to earn an initial endowment and are later given the
opportunity to redistribute total earnings between themselves and another player (following
Cappelen et al., 2007, 2013b). I introduce differences in relative income by randomly assigning
participants to either a hard or an easy task for which they earn different initial endowments.
A crucial and novel aspect of my study is that, after earning their endowments, but before
the redistribution decision, participants may incur a shock that reduces their earned income.?
Similarly, I vary the information individuals have about the experience of the other partici-
pant. They either know that the other suffered a shock, that the other did not suffer a shock,
or are in a situation where the other’s shock is unknown. This allows me to disentangle the
effect of own shocks and shocks to others on redistributive decisions. Finally, the experiment
is designed in a way that post-shock earnings are held constant across all conditions, which

allows to exclude alternative explanations such as differences in inequality or total earnings.

!In line with this, people tend to judge beneficial outcomes as more fair (see e.g. Babcock & Loewenstein, 1997;
Ubeda, 2014; Neuber, 2021).

%See e.g. Kahneman & Tversky (1979); Készegi & Rabin (2006) on the relevance of reference points for decision
making. More recently, studies have shown that these concepts also matter for distributional preferences (Roth
& Wohlfart, 2016; Charité et al., 2022).

*Income shocks within the lab have been previously used to study different topics such as solidarity and insur-
ance agreements (Selten & Ockenfels, 1998), poverty and discount rates (Haushofer et al., 2019), the intra-personal
consistency of fairness views (Ubeda, 2014), reciprocity between employers and employees in the presence of eco-
nomic shocks (Gerhards & Heinz, 2017), or the effect of own failures on redistribution decisions as an unaffected
observer (Cassar & Klein, 2019).
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The results indicate that both relative income and the experience of shocks matter for
redistributive preferences. Consistent with the theoretical framework, participants with a
higher initial endowment are more likely to distribute total post-shock income in line with
contribution-based fairness views, while players with a lower initial endowment are more
likely to distribute total post-shock income equally. Moreover, as predicted by the theoretical
framework, relative income has a moderating effect, with only richer individuals responding
to shocks. Finally, in line with the literature on moral wiggle room (see e.g. Dana et al., 2007;
Haisley & Weber, 2010; Regner, 2018) and willful ignorance (see e.g. Grossman & Van der
Weele, 2017), a lack of information about the other’s shock provides an excuse for individuals
who would otherwise compensate shocks to ignore them.

To provide more context to the experiment, I run a follow-up study that incorporates
shocks caused by a real world crisis into the lab. In particular, I conduct the same experiment
with participants who did/did not lose their employment due to Covid-19. The results confirm
that participants who lost their employment allocate more resources to themselves, whereas
learning that others lost their employment makes people redistribute more towards those in
need. While the Covid-19 crisis is a highly relevant case study, my results are based on its
economic component and can thus be translated to other large-scale crisis such as mass layoffs,
recessions or natural disasters.

This paper contributes to the literature on redistribution and preference formation in sev-
eral ways.* First, my research complements previous studies that investigate the effects of
economic shocks on distributive behaviour, analysing both macro shocks such as a general
economic crisis (Fisman et al., 2015; Cappelen et al.,, 2021; Lotti & Pethiyagoda, 2022), as well
as individual level shocks such as becoming unemployed (Barr et al., 2016; Naumann et al.,
2016; Martén, 2019), exposure to natural disasters (Stein & Weisser, 2022), or correcting be-
liefs about the income distribution (Cruces et al., 2013; Karadja et al., 2017; Hvidberg et al.,
2023). While results on macro shocks are mixed, negative individual shocks seem to increase
support for redistribution, which is also confirmed in a recent experiment by Gagnon et al.
(2021).> An experimental study by Mérola & Helgason (2016) moreover shows that absolute
and relative changes in income can have different effects on demand for redistribution. I ex-
tend these findings by showing that individuals do not only react to own income shocks, but
also compensate the shocks of others. Moreover, distinguishing between different types of
individuals allows a more nuanced analysis. Depending on which socioeconomic groups are
affected by economic shocks, times of crises can both generate support for and resistance to
redistributive policies.

Second, my study provides causal evidence for the notion that the relative position within
society matters for redistributive preferences (see e.g. Piketty, 1995; Alesina & La Ferrara, 2005;
Alesina & Giuliano, 2011; Cappelen et al., 2013b; Durante et al., 2014; Hvidberg et al., 2023). In

line with their own material self-interest the rich tend to demand lower levels of redistribution

“For a recent survey on determinants of redistributive preferences see Mengel & Weidenholzer (2022).
SThere is also research on positive shocks such as winning the lottery (Doherty et al., 2006; Powdthavee & Oswald,
2014), showing a reduction in the support for redistribution. See Margalit (2019) for an overview.
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than the poor.® This is in line with literature on the veil of ignorance, showing that individuals
who take distributive decisions before their own position is revealed (behind the veil) take
significantly different decisions from those who already know their position within society
(see e.g. Sutter & Weck-Hannemann, 2003; Schildberg-Horisch, 2010; Durante et al., 2014). My
results also confirm recent theoretical and empirical work by Gallenstein (2021), who in a
simultaneous paper studies exogenous variation in relative income. A key distinction is that
in my paper earned income differences interact with exogenous shocks, yielding a rich set of
results that inform the formation of redistributive preferences under different environments.

Third, I show that the source of inequality matters for redistributive decisions (see also
Preuss et al., 2022). While the initial income inequality in the experiment can be justified by
different difficulty levels of the real effort task, the subsequent income shock is unambiguously
random. The finding that participants with a contribution-based fairness view compensate
shocks but not initial differences, supports previous research showing that inequalities based
on merit are more accepted than those produced by luck (see e.g. Alesina & La Ferrara, 2005;
Cappelen et al., 2013a; Almas et al., 2020; Nettle & Saxe, 2020; Trump, 2020).7

Finally, my paper has interesting implications for understanding the formation and limits
of self-serving biases and motivated reasoning in the perception of fairness (see e.g. Bénabou,
2015; Bénabou & Tirole, 2016; Deffains et al., 2016; Amasino et al., 2021). The experiment
indicates that participants behave in line with the fairness view that is most beneficial to them.
However, once an individual commits to a fairness view, they appear to be bound by it and
do not engage in further self-serving behaviour such as only reacting to own but not others’
shocks.®

The remainder of this paper is structured as follows. Section 2 outlines the theoretical
framework, conceptualising how income differences and shocks affect fairness views. Section
3 describes the experimental design and hypotheses, while Section 4 presents results. Section
5 outlines the design and results for the follow-up study using Covid-19 shocks, before Section

6 concludes.

2 Theoretical framework

2.1 Basic set-up

Let us consider two individuals 1 and j who at time t earn respective endowments x;i{ and
Xjt. Individuals can then decide to offset potential income differences by redistributing total
earnings Xy (X¢ = Xit + X;j¢) among each other. Previous research has shown that in addition
to their own material benefit, most people are guided by fairness considerations and social
motives (see e.g. Hoffman et al., 1994; Huck & Oechssler, 1999; Camerer, 2011). Following the

®Relative income has moreover been linked to differences in giving (Erkal et al., 2011).

"Even though individuals may fail to account for luck when judging merit (see Andre, 2021).

8Such a commitment may be explained by an individual’s self-image, preferences for consistency (Cialdini et al.,
1995; Falk & Zimmermann, 2011) or a desire to think of oneself as a moral person (Brekke et al., 2003; Bénabou &
Tirole, 2011, 2016).
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seminal work by Cappelen et al. (2007, 2013b), an individual’s allocation decision can then be
modelled as a trade-off between own material benefit (yi) and the amount they consider as
a fair allocation to themselves (my¢), yielding the following utility function:

(Uit _mit)z

B0 1)

Uit = yir — B4
where [3; is a sensitivity parameter that describes how much an individual values behaving in
accordance with their own fairness judgement. When solving (1) for the optimal allocation to

self this results in X¢

Yit = Mic + B @)
i

If individuals do not care about adhering to their own fairness judgement ([3; = 0), the solution

is trivial and individuals always allocate all earnings to themselves. In the following, I thus

focus on the more interesting case of i > 0. The higher 3, the closer the allocation will be

to my¢.

While individuals® decisions depend on mi¢, a key question is how they decide on what
constitutes a fair allocation. In an early and influential contribution to this literature, Konow
(2003) categorises fairness along the dimensions of equality and need and equity and desert. In
the following, I focus on two fairness views that embody these respective categories: the egali-
tarian and the contribution-based view. The egalitarian view abstracts from individual contri-
butions and always prescribes an equal split of the total pie X;. According to the contribution-
based view, by contrast, each individual should receive exactly what they contributed to the
overall endowment (i, Xj¢).” This is also in line with Konow’s accountability principle, stat-
ing that a fair distribution should be proportionate to a person’s discretionary inputs (Konow,

2000, 2003).1° The two fairness views can be summarised as follows:

Egalitarian fairness view: Fairness means equality of outcomes (miy = % ). It is fair to
redistribute total earnings such that each individual receives the same amount independent of

individual contributions.

Contribution-based fairness view: Fairness means that each individual receives an amount
that is proportional to their individual contributions (miy = xi). This is independent of whether

such an allocation causes inequalities between individuals.

The two fairness views can be seen as endpoints of a continuum, with some individuals
being closer to the egalitarian and others closer to the contribution-based view (see also Barr
et al,, 2015). Formally, the allocation an individual perceives as fair can then be represented as
a weighted average between these two notions:

Xt

7) (3)

mi¢ = &iXi¢ + (1 —a4)

Cappelen et al. (2007) refer to this as a libertarian fairness view in line with the libertarian principle of non-
interference.

1OWhile Konow (2000, 2003) argues that a fair allocation will be a function of inputs and endowments, he also
states that participants should not be held accountable for exogenous variables.
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where «; determines where on the continuum between the egalitarian and contribution-based
fairness view an individual falls. If m; is the fair allocation to self, the fair allocation to the

other player from the point of view of individual 1 is consequently

my = X¢ — My = X¢ — (ixie + (1 —(Xi)é)- 4)
In the following I refer to the fair allocation to self and other as my¢, with k € {i,j}.

While this conceptualisation represents a formal restriction on what can be considered as
fair, it captures the most important ideas discussed in the literature and thus provides a useful
way to think about the possible range of fairness judgements (see e.g. Cappelen et al., 2007,
2013b; Barr et al.,, 2015; Almas et al., 2020).

2.2 The effect of relative income

To explore how differences in relative income affect what an individual perceives as fair, con-
sider a situation where initial endowments differ between i and j. Some individuals earn a
high and some a low endowment (i,j € {H, L}), generating differences in relative income.

As mentioned above, individuals tend to follow the fairness view that is most beneficial to
them (Konow, 2000; Cappelen et al., 2013b; Ubeda, 2014; Barr et al., 2015; Gallenstein, 2021).
Conceptually, this means that individuals choose «; such that their utility is maximised. One
can think of the allocation decision as a two-period process (t € {0, 1}), similar to models of
motivated reasoning (see e.g. Bénabou, 2015; Bénabou & Tirole, 2016). At t = 0, an individual
decides which fairness view (which o) they should apply given a specific situation. Att =1
the selected o is then taken as given and i decides on what they consider a fair allocation
My, and ultimately how they want to distribute X (see Figure 2.1).11

To find the optimal weight between the two fairness views o, I substitute Equation (3)
into the utility function. This yields a corner solution where of € {0, 1}, implying that in-
dividuals are either following the contribution-based (my¢ = Xxk¢) or the egalitarian fairness
view (M = %) If there are differences in relative income, it is always true that for richer
individuals (i = H) own contributions are larger than average contributions (xi¢ > %), while

the opposite is true for poorer individuals (i = L). To maximise their own material benefit,

Figure 2.1: Formation of fairness views and allocation decisions
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"Note that fairness views do not translate one-to-one into allocation decisions. If 3; — the importance individuals
assign to adhering to their own fairness views — is low, individuals will allocate amounts to themselves that
exceed M.
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richer individuals should thus hold a contribution-based, and poorer individuals an egalitar-
ian fairness view. Individuals may justify such self-serving judgements by interpreting the
situation in question in a favourable way. For instance, one contextual factor that can justify
different fairness views could be whether differences in earnings are deserved (see e.g. Barr
et al., 2015; Jakiela, 2015). Intuitively, if individuals differ in the assessment of the situation
— e.g. regarding the deservingness of income differences — they may also differ in their fair-
ness judgement.!? Proposition 1 summarises the idea that differences in income can lead to

differences in fairness views. All proofs can be found in Appendix B.1.1.

Proposition 1: Fairness views depend on relative income. For richer individuals o = 1, im-
plying that they hold a contribution-based fairness view (myy = Xyt ). Poorer individuals, with

*

7 = 0 hold an egalitarian fairness view (my = %).

08

2.3 Experience of shocks

Finally, but most importantly, consider the situation where endowments are not fixed but
subject to negative shocks. Formally, this means that individuals suffer a reduction in earnings
between t = 1T and t = 2 such that x> < x1. While shocks change the allocation decision,
pre-shock earnings can still affect fairness judgements by generating reference points (Roth
& Wohlfart, 2016; DellaVigna et al,, 2017; Charité et al., 2022). Conceptually, the allocation
perceived as fair can thus be written as a weighted average of the initial and the post-shock

situation:!3

mi, = (1 — pi)miz + pimiy (5a)

mj; = (1 —pi)my2 + pimya, (5b)

where p; € [0, 1] is exogenously given and can be interpreted a measure for the stickiness
or saliency of the initial judgement (my1). If p; > O the pre-shock situation will influence
which allocation individuals consider as fair. my> describes what an individual would have
considered as a fair allocation in the post-shock situation, had they been presented with it
from the start. However, given the shock, the final fairness judgement (my,) may be different
from the hypothetical judgement (my2).

Note that Equations (5a) and (5b) are subject to a feasibility constraint, m; + m;; = X3,
as a negative shock implies that the total distributable amount (X¢) is shrinking. It may thus
become impossible to stick to the allocation that was originally considered as fair. Individuals
need to weigh off the fair reference allocation for themselves against the one for the other

player. This trade-off is measured by y;.!*

12A crucial aspect of the experimental design is that income differences are generated in a way that allows for
different perceptions of deservingness (see Section 3), with previous literature showing a self-serving bias in the
perception of deservingness (Deffains et al., 2016; Amasino et al., 2021).

BThe specifications in Equations (5a) and (5b) are consistent with the standard model for reference dependent
preferences (see Készegi & Rabin, 2006).

“In Appendix B.1.2, I discuss an alternative version of the model where reference points are not expressed in
absolute terms but in shares. This makes y; redundant. The predicted effect of shocks does not change using
this alternative specification.
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The feasible mi; can then be written as yimij + (1 —vi)(X2 — mj7) and analogously
for mjy. Substituting this expression and the feasibility constraint (mi; + mj; = X3) into

Equation (5a), results in the following expression for the allocation i perceives as fair:
mi; = mi2 + pivi(mir —mi2) — pi(1T —vi)(my1 —m;2). (6)

The allocation perceived as fair for individual j is derived analogously.

How does relative income affect reactions to shocks? Let us first consider how richer indi-
viduals respond to shocks. As argued in Section 2.2, richer individuals adhere to a contribution-
based fairness view with my; = xy¢. The change in m{, caused by an own shock is thus given
by % = piYi = 0, while the response to a shock to others is given by #j{iﬂ)
—pi(1—vi) <O.°

Corollary: Under a contribution-based fairness view, the effect of an own negative shock on mf,
is strictly positive if pi,yi > 0. The effect of a shock to other is strictly negative if p; > 0 and
vi <.

The framework thus predicts that — given certain parameter restrictions — richer individuals
ultimately allocate more to themselves after an own shock and less to themselves after the
other suffered a shock. In other words, they become less supportive of distributing income
to the poor if they receive a shock themselves, but more supportive if poorer individuals are
hit by a shock. As Equation (6) shows, the framework assumes that the effects of an own
shock and a shock to the other are additive, i.e. independent from each other. If both players
suffer a shock, the weight individuals give to their own versus the other’s reference point
(vi) determines which of the two effects prevails.!® The predictions for richer individuals are

summarised in Proposition 2.

cps . T Lo om}
Proposition 2: Richer individuals react to negative income shocks. For own shocks 3 T2

Xi1—Xi2)
= —pi(1 —vi) 0.

piYi = 0, while for shocks to others a(ﬁLﬁz
)

1—%2)
For poorer individuals, by contrast, the egalitarian view implies that my¢ = % This means
that independent of who suffers a shock, the effect on m}, will be identical. The response to
a shock is given by #jﬁkz) = piYi — Pi(1 —vi). If yy = 0.5, the effect is equal to zero.
Intuitively, if poorer individuals believe that the fair distribution is an equal split, it does not
matter whether individual earnings change due to a negative shock. As stated in Proposition
3, the framework thus predicts that if y; = 0.5 fairness judgements and ultimately allocation

decisions will not be affected by income shocks.

Proposition 3: Poorer individuals take the same allocation decision independent of who suffers

a shock. If yi = 0.5, the effect of a negative shock is equal to zero.

>Note that in the experiment Xy is held constant across treatments. Negative shocks are thus driven by changes
in Xx1-
16Section B.1.4 extends the model to situations with incomplete information about the other’s shock.
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3 Experimental design and procedures

The following section describes the experimental design and the hypotheses derived from the
theoretical framework. The experiment was pre-registered and builds on the structure of pre-
vious allocation experiments (see e.g. Cappelen et al., 2007, 2013b).!7 It consists of two stages:
A production and a redistribution stage (see Figure 2.2 ). In the production stage, participants
individually generate earnings that depend on i) the difficulty level of a real effort task and
ii) whether a negative income shock occurs. In the redistribution stage participants are then
matched in pairs and are given the opportunity to freely redistribute the total earnings both
players brought into this stage between each other. Each player is thereby matched with three

different players who differ with respect to their experience of shocks.

3.1 Player types and realisation of shocks

At the outset of the experiment, participants have to perform a real effort task and receive a
flat fee upon completion. They are either completing a more difficult task with higher earnings
(xH1) or an easier task with lower earnings (x[ 1), introducing differences in relative income.!®
Whether an individual receives high or low initial earnings thus only depends on the random
assignment of the real effort task and not on factors like skill or effort. In the following, I
refer to participants who receive the high initial earnings as H and to those who receive the
low initial earnings as L players. Note that the difference in earnings can be seen as deserved
or a consequence of luck. On the one hand, who is assigned to which version of the task is
random. On the other hand, knowing that one did a more difficult task could generate a sense
of entitlement. This ambiguity allows participants to interpret the income inequality between
them in a self-serving way (see also Deffains et al., 2016; Amasino et al., 2021, for self-serving
attributions of luck and effort).?®

After participants have completed the real-effort task, a negative income shock may occur.

Participants know from the beginning that their earnings depend on external factors that will

Figure 2.2: Session structure

Production stage Redistribution stage (x3)

Real effort Realisation . Allocation
Matching -

task of shocks decisions

\ 4

7 AEA RCT Registry. July 06, 2021. https://doi.org/10.1257/rct.7913-1.0.

8In the task, participants have to correctly reverse 10 strings consisting of 6 letters each (see e.g. Zhu et al., 2018).
In the easy version of the task, typed letters are visible, in the difficult version they are replaced by asterisks.
The median completion time for the hard task is 11 seconds longer (X?-test, p < 0.001), with the overall median
time being 2 minutes 36 seconds.

YWhile here individuals know exactly how much each participant contributes to total earnings, in Appendix B.3
I present the results of an additional treatment that introduces uncertainty about individual contributions.
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Table 2.1: Pre- and post-shock earnings

H players L players
No shock Shock | No shock Shock
Pre-shock 300 400 100 200
{ { { {
Post-shock 300 300 100 100

be revealed to them later on (see Appendix B.4.1 for experimental instructions). Half of the
participants randomly suffer a shock, while the other half does not. The realisation of a shock
is thereby independent of player type and performance in the real effort task. Moreover, shocks
do not change the relative income position. Players are immediately informed whether they
have been hit by a shock as well as about their new post-shock earnings (x2, X1 2).

A key feature of the design is that post-shock earnings are always identical, independent of
own and other’s shocks (x1y2 = 300, xp 2 = 100). In other words, the final allocation decision
is fixed, but the pathway of how participants get there differs. This is achieved by varying
pre-shock earnings across shock and no shock conditions (see Table 2.1). If H players have
been assigned to the shock condition they start with pre-shock earnings of 400. They then
learn that they suffered a negative shock of —100 and are left with post-shock earnings of 300.
If, by contrast, they are assigned to the no shock condition they directly start with 300. The
same is true for L players. In the shock condition they start with 200 tokens and are left with
100 after the shock, while they already start with 100 tokens in the no shock condition.?’ The
treatment manipulation is thus very subtle and any differences in allocation decisions can be
attributed to the psychological experience of losing income.

Note that in the case of a shock, both H and L players receive the same absolute reduction in
earnings (—100). This implies, however, that L players are affected more by shocks in relative
terms. While the instructions make absolute losses salient, this does not rule out the possibility
that people think in relative terms. If I find that — as predicted by the theoretical framework
— H players redistribute more towards L players after the latter suffer a shock, a potential
concern is that they only become more generous because L players suffer a relatively larger
shock. To exclude this possibility, I run an additional treatment in which relative and not
absolute shocks are held constant across player types. The only difference in this variation is
that H players start with pre-shock earnings of 600 instead of 400. While absolute shocks are
now larger for H players (—300), this implies that H and L players suffer identical shocks in
relative terms (—50%). The results for constants relative shock are discussed in Section 4.2.1.
In addition, I include questions about the perception of absolute and relative differences in a

post-experimental survey that I use as controls in the analysis.

»Differences in pre-shock earnings can be justified, as participants know that there are “different difficulty levels”
and people earn more for higher difficulty levels. Moreover, participants never interact with players of the same
type (H/L) and thus do not know that some earn more/less for the same task.
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3.2 Matching and allocation decisions

In order to investigate how people react to different shocks, I employ a 2x3 design, varying
both own experience of shocks (shock/no shock) and what is known about the other’s shock
(shock/no shock/no information). In the redistribution stage, H players are always matched
with L players. In a random order, each participant faces three scenarios and decides how
to distribute total post-shock earnings between themselves and i) a player who has suffered
a shock, ii) a player who has not suffered a shock and iii) a player for whom they have no
information (while knowing that half of all participants suffered a shock). What is known
about the other’s shock thus varies within participants, while the own experience of shocks
varies between participants. As it is possible that earlier allocation decisions have an impact
on later ones, the decision order is randomised. For the incomplete information scenario, I
also elicit incentivised beliefs about the shock to the other player.?!

After being matched with another player, participants can freely redistribute the total post-
shock earnings between themselves and the other person in an unbounded dictator game. At
the end of the experiment, first one of the three scenarios is selected at random, then the

allocation of one of the two players is chosen randomly to be relevant for the bonus.

3.3 Hypotheses

The theoretical framework allows to derive precise hypotheses about how differences in earn-
ings and shock experiences affect distribution decisions in the experiment. See Appendix B.1.3
for a detailed application of the framework to this setting. Proposition 1 shows that fairness

views depend on relative income, resulting in the following prediction for H and L players:

Hypothesis 1: Poorer (L) players allocate less to themselves than richer (H) players. In line with
an egalitarian view, L players’ allocations will be closer to an egalitarian split (200-200), while H

players’ allocations will be closer to individual contributions (300-100).

From Proposition 2 and 3, I can derive hypotheses for the expected reaction to shocks for each
player type:
Hypothesis 2: Richer players react to income shocks. They i) allocate more to themselves after

suffering a negative shock and ii) less to themselves after the other suffered a shock.

Hypothesis 3: For poorer players, allocations are not affected by the experience of shocks.

Finally, under incomplete information individuals may downplay the probability that the other
suffered shock. Such biased beliefs would be in line with own material interests for H players,
as — in line with the contribution-base fairness view — a shock to the other person should be
compensated (see Appendix 4.3). Pretending that the other did not suffer a shock, by contrast,
can justify a similar allocation as in the situation where it is known that the other did not

suffer a shock.

ZParticipants receive 50 tokens if their guess about the other’s shock is correct and 0 otherwise. To control for
order effects, I randomise whether a participant first takes the allocation decision in iii) or is first asked to state
their beliefs about the other player. The results show no significant differences between both orders.
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Hypothesis 4: If information is incomplete, richer players form beliefs in a self-serving way.
Allocations under incomplete information will then be similar to a situation where it is known

that the other did not suffer a shock.

3.4 Sample and data collection

The experiment was programmed using LIONESS Lab (Giamattei et al., 2020) and participants
were recruited online via Prolific in July 2021. The median completion time was 15.5 minutes
and participants earned on average £7.35 per hour. Based on a power analysis, I recruited 536
participants that were equally distributed across player type (H, L) and shock experience (yes,
no), resulting in 134 participants in each cell. This allows me to detect an effect size of 0.36
standard deviations at a significance level of 5% with 90% power.?? Participants were stratified
with respect to real world shocks to ensure balance across treatment cells (see Table B.3 in
Appendix B.2 for balance checks). Using data provided by Prolific, I distinguished between
three different sub-samples: 1) participants who became unemployed due to Covid-19 (large
shock), 2) participants who were full-time employed and now work part-time (medium shock)
and 3) participants who still work full-time (no shock).

After participants completed the experiment, they were asked to fill out a short question-
naire that collected demographic information, perceived closeness between participants (Aron
etal., 1992), positive/negative affect reactions to shocks (see Appendix B.2.5), attitudes towards
redistribution and solidarity during a crisis, as well as perceptions of inequality and shocks

within the experiment.

4 Results

4.1 Relative income and fairness views

The data confirms that different player types take significantly different allocation decisions.
The graph on the LHS in Figure 2.3 shows the average allocation to self by player type, with H
players allocating significantly more to themselves than L players (t-test, p < 0.001). This is in
line with previous research showing that initial earnings generate a feeling of entitlement (see
e.g. Barr et al., 2015; Jakiela, 2015). Moreover, the graph shows that L players allocate on aver-
age 220 tokens to themselves. This exceeds their contribution to total resources (100 tokens),
revealing a significant degree of redistribution (t-test, p < 0.001). H players, by contrast, al-
locate on average 278 tokens to themselves, which is only slightly less than their contribution
of 300 (t-test, p < 0.001). H players thus support a much lower level of redistribution than L
players.

The graph on the RHS in Figure 2.3 depicts the distribution of allocations to self for both
H and L players. The distribution for H players is not only shifted to the right, but also differs

with respect to modal allocations. While the most common allocation to self for H players

22The power analysis was based on comparisons of means. The effect size was informed by previous research on
redistributive preferences (Fisman et al., 2015; Barr et al., 2015; Cassar & Klein, 2019).
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Figure 2.3: Average allocation to self (LHS) and distribution (RHS) by player type.
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is 300 in line with a contribution-based fairness view, the modal choice for L players is the
egalitarian 200-200 split. A Kolmogorov-Smirnov test confirms that the distributions are sta-
tistically different from each other (p < 0.001). While there is a second mode for H players
at 200, indicating some heterogeneity in fairness views, the results confirm that there are
substantial differences in both mean and modal allocations between player types, supporting

Hypothesis 1.

Result 1: Relative income differences matter for redistribution decisions. L players are more
likely to choose an egalitarian allocation, while H players are more likely to allocate earnings in

line with individual contributions.

While the results are compatible with H and L players holding different fairness views, an
alternative explanation would be that differences in relative income affect the weight individ-
uals put on fairness ((3;). In other words, both richer and poorer individuals hold the same
fairness view but care differently about following it. However, this alternative explanation
predicts the same response to shocks. The next sub-section shows that this is not compatible
with the data, providing support for the interpretation that H and L players hold different

fairness views.

4.2 Effect of negative income shocks

Figure 2.4 provides graphical evidence on how allocations to self change after players them-
selves (left graph) or others (right graph) suffered a shock.?® As illustrated by the light dotted
lines, H players show a significant reaction to shocks with the cumulative distribution of al-
locations shifting to the right after a shock to self and to the left after a shock to the other
(Kolmogorov-Smirnov tests, p = 0.01 for own shocks, p = 0.03 for shocks to other). H play-

ers thus allocate on average more to themselves after an own shock (t-test, p = 0.02), but less

BThe affect measure used in the ex-post survey shows that participants perceive shocks as a negative event. They
report significantly more negative feelings after having suffered a shock (see Appendix B.2, Figure B.1).
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Figure 2.4: Players’ reaction to own shock (LHS) and shock to other (RHS)
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to themselves if the other suffers a shock (t-test, p = 0.05). L players, by contrast, neither
react to own nor other’s shocks. The cumulative distributions after a shock (dark dotted lines)
are statistically not distinguishable from the ones without a shock (dark solid lines).

These findings are also confirmed in a regression analysis. Table 2.2 reports results from
regressing the number of tokens individuals allocate to themselves on indicators for own and
other’s shock.? In line with the graphical evidence, column (1) shows that H players allocate
more to themselves after experiencing a negative shock and less to themselves if the other
player suffered a negative shock. These effects are robust to the inclusion of controls in column
(2). To test whether reactions to the shock of others depend on own experience of shocks,
column (3) includes an interaction term. The latter is insignificant (p = 0.35), implying that
being affected by a shock does not cause participants to become more or less responsive to the
shock of their co-player.?®

While shocks have a significant effect on allocation decisions for H players, columns (4)
— (6) show that the picture is very different for L players. The coefficients on shock self and
shock other are small and insignificant for all specifications. Different player types thus show
very different reactions to shocks (see Appendix B.2, Table B.6 for Chow tests), confirming

Hypotheses 2 and 3. This is in line with H and L players holding different fairness views.?

Result 2: H players react to negative income shocks. They allocate i) more to themselves after
experiencing an own shock and ii) less to themselves if the other suffered a negative shock.
Result 3: For L players, allocation decisions are independent of income shocks.

When it comes to the strength of reactions to own and other’s shocks for H players, Table

#While the regression controls for order effects, the latter are not significant. Moreover, the results hold when
restricting the analysis to the first decision of individuals (see Appendix B.2, Tables B.4 and B.5).

»While this is in line with the theoretical framework where shocks are additive, it contrasts previous research by
Cassar & Klein (2019). They find that own prior experiences moderate how people respond to the experience of
others. A key difference is that in my experiment shocks happen simultaneously. It would be interesting to test
the effect of own shocks on future interactions.

%Independent of player type, I find that individuals with different fairness views show distinct reactions to shocks
(see Appendix B.2, Table B.7).
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Table 2.2: The effect of shocks on allocation to self (y;)

H players L players
(1) @) ®) 4) ©) (6)
Shock self 13.10* 14.99* 11.87 4.00 3.03 6.68
(7.87) (7.77) (8.57) (11.63)  (11.86)  (12.35)
Shock other -12.06°*  -11.71""  -14.82** -2.67 -2.20 1.40
(3.29) (3.39) (4.33) (3.65) (3.61) (5.50)
Shock self x Shock other 6.24 -7.30
(6.78) (7.20)
Constant 277.61°  305.43"*  306.99"**  211.43"  291.91"*  290.11°**
(6.74) (35.65) (35.83) (10.03) (43.38) (43.61)
Demographic controls No Yes Yes No Yes Yes
N observations 536 518 518 534 508 508
N clusters 268 259 259 267 254 254
R? 0.016 0.117 0.118 0.004 0.133 0.134

*p<0.1," p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the individual level.

Note: Results of OLS regressions. The dependent variable is the number of tokens individuals allocate to them-
selves (yi). Shock self is a binary variable that takes the value of 1 if an individual i suffered a shock themselves
and 0 otherwise. Shock other is a binary variable that takes the value of 1 if the player i has been matched with
suffered a shock and 0 otherwise. Demographic controls include employment shock due to Covid-19, age, gen-
der, income, household size, education, region, subjective social status, and fairness of task. All regressions
control for order effects.

2.2 shows that the coefficient on shock self is slightly larger than the one on shock other in
the models without interactions. However, Wald tests fail to reject the null hypothesis of no
difference, implying that H players show an equally strong reaction to own and other’s shocks.
One caveat is that while H and L players suffer the same shock in absolute terms, L players
are affected more in relative terms.?’” A more careful interpretation of the results is thus that

H players put at least as much weight on their own shocks as on the shocks to others.

4.2.1 Constant relative shocks

As discussed above, relative shocks are not identical for H and L players in the main experi-
ment. One concern is thus that H players only react to the other’s shock because it is relatively
larger. To address this issue, I run an additional treatment where both H and L players suffer
an identical shock in relative terms (—50% of their initial earnings). Data was collected with
a sample of N=536 Prolific workers in July 2022 using the same procedures as for the main
study. The additional data collection was pre-registered.?®

Table 2.3 shows how allocation decisions are affected by the experience of constant relative
shocks, using the same specifications as in Section 4.2. Columns (1) - (3) confirm that H players
show a significant reaction to the other’s shock, replicating Result 2ii. The effect in the main
experiment is thus not an artefact of the relatively larger shock to other. Moreover, columns

(4) - (6) support Result 3 that for L players allocation decisions are independent of shocks.

?’The reaction to the other’s shock is robust to controlling for relative perception of shocks, see Appendix B.2,
Table B.8).
2 AEA RCT Registry. July 11, 2022. https://doi.org/10.1257/rct.7913.
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Table 2.3: The effect of constant relative shocks on allocation to self (yi)

H players L players
(1) @) ®) 4) ©) (6)
Shock self -6.69 -5.88 -7.98 -6.24 -16.82 -16.55
(8.60) (9.01) (9.48) (1273)  (12.92)  (13.26)
Shock other -10.82**  -9.67*** -11.80™* -2.66 -2.30 -2.03
(2.96) (3.13) (4.64) (2.98) (3.27) (5.29)
Shock self x Shock other 4.20 -0.54
(6.27) (6.56)
Constant 290.03***  311.81™** 312.88*** 257.89™*  310.65"* 310.51***
(7.29) (35.85) (35.78) (11.82) (45.49) (45.46)
Demographic controls No Yes Yes No Yes Yes
N observations 536 502 502 536 494 494
N clusters 268 251 251 268 247 247
R? 0.010 0.081 0.081 0.028 0.200 0.200

*p<0.1," p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the individual level.

Note: Results of OLS regressions. The dependent variable is the number of tokens individuals allocate to them-
selves (yi). Shock self is a binary variable that takes the value of 1 if an individual i suffered a shock themselves
and 0 otherwise. Shock other is a binary variable that takes the value of 1 if the player i has been matched with
suffered a shock and 0 otherwise. Demographic controls include employment shock due to Covid-19, age, gen-
der, income, household size, education, region, subjective social status, and fairness of task. All regressions
control for order effects.

Interestingly, the additional data collection does not confirm that H players allocate more
to themselves after an own shock (see Result 2i). This is surprising as the shock for H play-
ers is both larger in absolute and relative terms. In the main experiment, H players lost 100
tokens (25% of their initial income), while they lose 300 tokens (50% of their initial income)
in the constant relative shocks treatment. One explanation for this finding is that the initial
income difference between L and H players if the latter suffer a shock may be too large to
be justifiable (600 vs 200/100), leading H players to judge the advantageous inequality more
negatively (see e.g. Fehr & Schmidt, 1999). In the post-experimental survey I ask participants
how they perceived the initial difference in earnings between H and L players. H players with
initial earnings of 600 judge income differences to be significantly less fair than H players with
initial earnings of 300 (t-test, p = 0.09), providing some support for this explanation.

The additional data collection also allows to test whether the effect of relative income on
allocation decisions can be replicated. In line with Result 1, I find that L players are most likely
to choose an allocation based on egalitarian fairness views, while H players are most likely to
allocate resources proportional to individual contributions (see Figure B.2, Appendix B.2).

Finally, using the post-experimental survey, I find that 60% of participants perceive shocks
in relative terms, while 30% view them in an absolute way (see Appendix B.2, Figure B.3). The
share of individuals thinking in absolute terms is significantly higher in the main experiment
than in the constant relative shocks treatment (t-test, p < 0.001). This opens interesting

questions for future research on the perception of income shocks.
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4.3 The role of incomplete information

In the incomplete information scenario, participants do not know what happened to the player
they are matched with. They only know that the other might have suffered a shock and that
overall half of the participants in the experiment suffer a shock and half of them do not. When
asked about their beliefs, on average, 50% of participants should thus state that the other did
suffer a shock and 50% that the other did not suffer a shock.

Figure 2.5 shows that while L players do not deviate from this prediction (t-test, p = 0.16),
the beliefs of H players are significantly downward biased with less than 50% stating that
the other suffered a shock (t-test, p < 0.001). This bias is in line with Hypothesis 4. As H
players are the ones who react to shocks, acknowledging that the other player might have
suffered a shock implies that they should redistribute more towards the other. If, by contrast,
they downplay the probability that the other suffered a shock, H players can justify higher
allocations to self. For L players, on the other hand, there is no incentive to distort beliefs,
as the egalitarian fairness view translates into an equal split independent of the experience of
shocks.?’

In addition, a regression analysis shows that incomplete information has a significant effect
on allocation decisions for H, but not for L players (see Appendix B.2, Table B.9), with H players
behaving as if the other player did not suffer a shock. For L players, by contrast, allocation

decisions are independent of the available information.

Result 4: Under incomplete information H players’ beliefs are systematically biased towards the
other not suffering a shock. This is also reflected in allocation decisions. L players do not show

biased beliefs and allocate earnings in the same way across all scenarios.

Figure 2.5: Share of players believing that the other suffered a shock by type
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Note: The dashed line represents the actual share of players suffering a shock (50%). Whiskers represent 95% con-
fidence intervals.

P These findings are also replicated in the variation with constant relative shocks (see B.2, Figure B.4).
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5 Study 2: Income shocks caused by Covid-19

The study described above isolates the effect of income differences and negative shocks through
a controlled lab environment. As a next step, I incorporate real world shocks into the exper-
iment. In a follow-up study, I use information on how people’s economic situation has been
affected by the Covid-19 pandemic and test how this affects allocation decisions in an exper-
iment. This provides additional insights into how people react to shocks in a less abstract

environment.

5.1 Design and procedures

Study 2 closely follows the design of the previous study. As before, at the beginning of the
experiment, half of the participants complete an easier real effort task, earning a lower flat
fee x1, the other half a more difficult task, earning a higher flat fee x1y. They then decide
on how to redistribute total earnings between themselves and another player. However, this
time there is no negative shock that reduces earnings from the production stage. Instead,
after being matched with another player, participants learn about the real world shock of the
other person. They either learn that the other i) did suffer a significant loss in livelihood due
to Covid-19, ii) did not suffer a significant loss in livelihood due to Covid-19 or iii) are not
provided with information about what happened to the other player. Appendix B.4.3 provides
instructions for Study 2.

To define whether participants suffered a significant loss in livelihood, 1 use information
about changes in their employment status that is accessible via Prolific. Participants who
experienced a change from full-time employment to unemployment due to Covid-19 are clas-
sified as having suffered a significant shock, while participants who remained in full-time
employment are classified as not having suffered a significant shock. I use the formulation
a significant loss in livelihood to avoid any connotations with being unemployed. While this
information is used to inform participants about the shocks of the other player, I directly ask
participants whether they suffered a significant loss in livelihood in the ex-post questionnaire
and use this question as a proxy for own shock.>® Even if somebody lost their job due to Covid-
19, whether this constitutes a significant loss in livelihood will depend on many other factors
such as assets, savings or income provided by other family members. I thus use the survey
question to make shocks to self and other more comparable. This results in 62% of participants
being categorised as having experienced no Covid shock, while 38% are categorised as having
suffered a shock.?!

Study 2 allows me to test the same hypotheses as developed for the first experiment (see
Section 3.3). There are however two key differences to the previous design. First, while the

shock to the other player remains exogenous in Study 2, the own experience of shocks be-

%The question uses a likert scale from 1-7. I distinguish between people who rather disagree with having suffered
a shock (1-4) and those who rather agree with having suffered a shock (5-7).

31The correlation between stating to have suffered a significant loss in livelihood and losing employment due to
Covid-19 is 0.44 (p < 0.001).



CHAPTER 2 — INCOME SHOCKS CAUSED BY COVID-19 55

comes endogenous. Second, the environment in which I study negative shocks is very differ-
ent. While exploring income shocks within the experiment provides an abstract and highly
controlled environment, Study 2 moves closer to people’s real world experiences and explores
shocks in a specific economic context. Study 2 thus complements and extends the findings
from the main study and shows how the combination of different degrees of control and real-
ism can contribute to a broader understanding of behavioural mechanisms.

The experiment was programmed with LIONESS Lab (Giamattei et al., 2020) and run online
via Prolific in July 2021. The median completion time was 14.7 minutes and participants earned
on average £7.76 per hour. In line with the power calculations and sample size for the previous
study, a total of 536 participants was equally split by player type and loss in livelihood due to
Covid-19.

A balance test shows that own shocks are no longer orthogonal to individual socio-economic
characteristics (see Appendix B.2, Table B.11). However, generalising from a lab experiment
will always be accompanied by a loss of control, while offering a deeper understanding of the
problem in a specific context (see Falk & Heckman, 2009, for a methodological discussion on
laboratory experiments and causal inference). In the analysis, I control for these characteris-

tics when analysing own shocks.

5.2 Results
5.2.1 Relative income and fairness views

The results confirm that differences in relative income translate into different allocation deci-
sions. In line with Result 1, H players allocate significantly more to themselves than L players
(p < 0.001) and favour lower levels of redistribution (see Figure 2.6, LHS). Even though the
distributions of allocations are different across types (Kolmogorov-Smirnov test, p < 0.001),
the right graph in Figure 2.6 shows that the most common allocation for both H and L players
is now 200-200, suggesting an egalitarian fairness view. Also the share of participants who
follow a contribution-based fairness view (300-100) is comparable across player types.

When analysing the results for Study 2, it is important to note that the difference between

Figure 2.6: Average allocation to self (LHS) and distribution (RHS) by player type (Study 2)
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H and L players is generated within the lab, while the information about the other’s shock is
based on recent and severe real world experiences. It is thus conceivable that the information
about real world shocks has such a strong impact that differences between experimental player
types become less important when deciding on what is fair. In fact, when restricting the sample
to cases where it is known that the other did not suffer a shock, the finding that different player
types choose allocations in line with different fairness views re-appears. As Figure 2.7 shows,
H players are again most likely to allocate 300 to themselves, while the modal allocation for L
players remains an equal split.

Relative income differences in the lab thus matter for allocation decisions in the absence
of real world shocks. When introducing large real world shocks this difference becomes less

pronounced and an egalitarian split becomes the most common allocation for all players.

Figure 2.7: Distribution of allocations to self in the absence of shocks to others
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5.2.2 Effect of negative income shocks

As stated above, I find that player types induced in the lab lose their importance in the face of
a large real world shock. When exploring the effect of negative shocks, a Chow test confirms
that the reaction to both own and other’s shock is statistically indistinguishable between types
(see Appendix B.2, Table B.12). For the rest of the analysis, I thus pool H and L players and
only control for level differences.

Figure 2.8 shows how real world shocks affect allocation decisions. In the case of a shock
to self (LHS), the cumulative distribution is shifted to the right (dashed line). This means that
own real world shocks are associated with higher allocations to self (t-test, p = 0.04). By
contrast, when learning someone else suffered a Covid shock (RHS), participants distribute
significantly more to that player and less to themselves (t-test, p < 0.001).3% All participants
thus respond to shocks in the same way as H players in the previous study (see Result 2).

These results are confirmed by a regression analysis, with allocations to self as the depen-

dent variable and indicators for own and other’s shock as the explanatory variables of interest

32 A Kolmogorov-Smirnov test shows no difference in the overall distributions for shock to self, but a significant

difference for shock to other (p < 0.001).
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Figure 2.8: Reactions to own (LHS) and other’s (RHS) Covid shocks
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(see Table 2.4).>* All regressions control for differences between H and L players. The results
show that own shocks have a positive, significant effect on allocations to self, while shocks to
others have a negative one. These findings are robust to the inclusion of demographic con-
trols in column (2). As in the previous study, the interaction between own and other’s shock
included in column (3) is insignificant. Individuals thus react to the other’s shocks in the same
way independent of their own experience. Finally, while player types do not matter for the

reaction to shocks, they do for absolute allocations to self. Across all specifications, H players

Table 2.4: The effect of Covid shocks on allocation to self (y;)

(1) (2) (3)
Shock self 16.47** 16.85* 14.96
(7.70) (9.00) (9.49)
Shock other -56.88"** -57.00™** -58.42**
(3.25) (3.33) (4.32)
Shock self x Shock other 3.78
(6.75)
H Player 61.38"* 64.00™** 64.00***
(7.46) (7.77) (7.77)
Constant 212.25*** 223.80"** 224.51***
(7.70) (31.03) (30.94)
Demographic controls No Yes Yes
N observations 1072 1026 1026
N clusters 536 513 513
R? 0.17 0.21 0.21

*p<0.1,* p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the individual level.

Note: Results of OLS regressions. The dependent variable is the number of tokens individuals allocate to them-
selves (yi). Shock self is a binary variable that takes the value of 1 if an individual i suffered a shock themselves
and 0 otherwise. Shock other is a binary variable that takes the value of 1 if the player i has been matched with
suffered a shock and 0 otherwise. H Player is a binary variable that takes the value of 1 for H players and 0
for L players. Demographic controls include employment shock due to Covid-19, age, gender, household size,
education, region, subjective social status, and fairness of task. All regressions control for order effects.

%See Appendix B.2, Tables B.13 and B.14 for an analysis of order effects. The results also hold when restricting
the sample to only the first decision of each individual (see Appendix B.2, Table B.15).
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allocate on average more to themselves than L players.>*

When it comes to the weight placed on own and other’s shocks, Figure 2.8 already indicates
that the reaction to other’s shock is much more pronounced than the reaction to own shocks.
This is confirmed by Wald tests (p < 0.001 in columns (1) and (2), p = 0.01 in column (3)).
However, a direct comparison between own and other’s shocks might be again misleading.
First, the information about the other’s shock is varied exogenously, while the own Covid-
19 experience depends on personal characteristics. Second, participants are only asked about
own experience of real world shocks in the ex-post survey, making it less salient during the
experiment. Finally, the majority of participants (66%) state in the questionnaire that the other
person was affected more than they were by Covid-19. Even among participants who state they
suffered a significant loss in livelihood, 35% believe that the other player was affected more.
The data thus suggests that if people perceive that others are affected more than themselves,

they take this into account and put a higher weight on the other’s shock.>

5.2.3 The role of incomplete information

Finally, I explore what happens if there is uncertainty about the other’s real world shock.
Under incomplete information, participants are told that the other “might or might not have
suffered a significant loss in livelihood due to Covid-19”. They do know, however, that the prob-
ability for a shock is 50% among all participants. When asked to guess the other’s shock, half
of the participants should thus guess that the other did suffer a shock and half that they did
not.

On aggregate, the share of participants who believe that the other suffered a shock is very
close to 50% and if anything slightly above (t-test, p = 0.08). Even though Figure 2.9 shows

Figure 2.9: Share of players believing that the other suffered a Covid shock
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Note: The dashed line represents the actual share of players suffering a shock (50%). Whiskers represent 95% con-
fidence intervals.

3*Since 1 also have information about Covid shocks for participants in the previous study, I test how own Covid
shocks affect behaviour in that experiment. Table B.16, Appendix B.2 shows that also in Study 1 individuals with
a Covid shock allocate more to themselves.

3For an analysis of affect reactions and closeness in Study 2 see Appendix B.2.9.
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that there is some heterogeneity, with individuals who did not suffer a shock themselves being
more likely to acknowledge a shock for others than those who suffered a shock themselves
(t-test, p = 0.003), overall there is no evidence for self-serving beliefs in the data.® In line
with this, allocation decisions under incomplete information lie exactly between the decisions
when it is known that the other did or did not suffer a shock (see Appendix B.2 B.17).

These findings are contrary to Result 4 in Study 1. As the real word shock is so large, it
might be psychologically too costly to assume that the other did not suffer a shock and behave

selfishly towards someone who really suffered a significant loss in livelihood.

6 Conclusion

In this paper, I study how redistributive preferences are affected by negative economic shocks
and differences in relative income, allowing a better understanding of how redistributive pref-
erences are formed and interact with socioeconomic variables. To structure my empirical
analysis, I first develop a theoretical framework that is based on reference dependence and
a self-serving bias in fairness perceptions. I then use an experiment that exogenously varies
individuals’ experience of shocks as well as their relative income to isolate the effect on redis-
tributive decisions.

The results provide evidence for the notion that support for redistribution depends on
an individual’s position within the income position. Poorer individuals who benefit from re-
distribution tend to distribute resources in an egalitarian way, while richer individuals who
benefit from the status quo distribute resources proportionate to individual inputs. Moreover,
relative income moderates reactions to shocks, with only richer participants responding to
shocks. They become less supportive of redistribution after the experience of own shocks,
but more supportive when learning that a poorer person was hit by a shock. This shows that
depending on which socioeconomic groups are affected by economic shocks, times of crises
can both generate support for or resistance to redistributive policies. Lastly, I find that if there
is uncertainty about the experience of others, participants downplay the possibility of a shock
to avoid having to distribute more towards them. It thus matters how aware individuals are of
the consequences of a crisis for different groups. This may be particularly important if groups
are affected differently by economic shocks.

An interesting implication of the interaction between responses to shocks and relative
income is that there seem to be limits to self-serving interpretations of fairness. While in-
dividuals behave in line with the fairness view that is most beneficial to them, they do not
re-evaluate this view in the presence of shocks or self-servingly only react to own shocks.
Individuals either compensate both own and others shocks or no shocks at all. This suggests
interesting directions for further research on the limits of self-serving or motivated beliefs.

The paper also highlights that the context and scale of economic shocks matter. In a follow-

up study, I incorporate real world shocks into the experiment, using data on whether people

%The same pattern holds when examining H and L players separately. See Appendix B.2, Figure B.7.
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suffered a significant loss in livelihood due to Covid-19. An interesting characteristic of the
Covid shock is that like income shocks in the experiment they may be interpreted as ran-
dom, with individuals not being accountable for their situation. The results confirm that own
real world shocks lead to larger allocations to self while shocks to others lead to higher re-
distribution towards those who suffered a shock. However, income differences induced in
the lab become less important in the presence of Covid shocks. Similarly, participants do not
downplay the possibility that the other suffered a Covid shock under incomplete information.
Intuitively, the follow-up study does not only add real world elements, but also increases the
scale of shocks, making them harder to ignore.

Overall, this paper shows that economic shocks have a significant effect on peoples’ sup-
port for redistribution. Taking changes of socio-economic contexts into account can thus

provide a better understanding of the heterogeneity in redistributive preferences.
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CHAPTER 3

Strategic Behaviour with Tight, Loose, and Polarised

Norms '

1 Introduction

Descriptive norms — the behaviour of other individuals in one’s reference group — play a key
role in shaping individual decisions (see e.g. Cialdini & Trost, 1998; Bicchieri, 2005; Fisman
& Miguel, 2007; Perez-Truglia & Cruces, 2017; Fehr & Schurtenberger, 2018; Bicchieri et al.,
2022b). When characterising the behaviour of others, a common approach in the existing liter-
ature is to focus on mean or modal behaviour (see e.g. Kandel & Lazear, 1992; Grout et al., 2015;
Feldhaus et al., 2019).! In this paper, we argue that this approach fails to account for important
features of the distribution of behaviour — namely its variance or shape — that may play a vital
role in how people react to a descriptive norm in the presence of strategic interactions.

The role of variance in characterising descriptive norms is emphasised by Gelfand et al.
(2011) and Gelfand (2021), who distinguish between tight and loose norms, a distinction that
can help to understand systematic differences across cultures. Tight cultures are characterised
by well-defined behaviour, while loose cultures show patterns of greater behavioural variance.
Implicit in this approach is the idea that, when faced with a loose norm, people’s reactions
exhibit more variation and vice versa for tight norms, generating multiple equilibria that can
be expressed in different cultural characteristics. In line with this, variations in the tightness of
norms have also been linked to cross-cultural differences in norm-following and norm stability
(Aycinena et al., 2022; Kimbrough et al., 2022).

In this paper we develop and test a model that — inspired by the tightness-looseness frame-

work — shows how differences in the variance of descriptive norms lead to different degrees

TThis chapter is based on joint work with Eugen Dimant, Michele Gelfand, and Silvia Sonderegger. I thank CeDEx
members and participants at several conferences for their feedback and comments. I am also very grateful for
financial support from Stanford University and the German Research Foundation (DFG) under Germany’s Excel-
lence Strategy (EXC2126/1-390838866). The study received ethical approval from the Nottingham School of Eco-
nomics Research Ethics Committee on 11/10/2021 and the Stanford University Human Subjects Research Board
on 23/11/2021.

!This of course does not imply that other aspects of distribution have been entirely neglected (see e.g., Bicchieri
& Xiao (2009); Krupka & Weber (2013); Adriani & Sonderegger (2019); Michaeli & Spiro (2017, 2015). However,
as we will argue, the literature currently lacks a systematic investigation of how the variance and shape of the
descriptive norm affect individual behaviour in strategic environments.
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of strategic uncertainty and ultimately to different behavioural responses.? In addition to vari-
ance, we investigate another important feature that characterises the distribution of behaviour,
namely its shape (unimodal versus u-shaped or polarised). Understanding how people react to
polarised environments has become increasingly important, especially in the face of increas-
ing political polarisation and its detrimental societal outcomes.’

The focus of this paper is to shed light on how people react to different features of descrip-
tive norms in a context that is arguably one of the cornerstones of human cooperation and
ubiquitous in all environments involving social interactions: public goods provision. The ex-
isting literature has documented substantial heterogeneity in the distribution of contributions
in public good dilemmas across cultures (Henrich et al.,, 2001a,b; Gachter et al., 2010), as well
as differences in norm-sensitivity (Kimbrough & Vostroknutov, 2016), making it a particularly
interesting case study for examining the effects of different descriptive norms. We consider a
one-shot public good game where two individuals need to sacrifice some of their self-interest
to further joint welfare. It is well known that, when deciding on their contributions in social
dilemmas, people show strong social preferences in the form of conditional reciprocity (see
e.g. Gachter et al., 2010, 2017b; Ko6lle & Quercia, 2021). For example, when facing a high con-
tributor, they tend to react by choosing a high contribution themselves, while when facing a
low contributor they react by contributing little. However, people typically do not know their
co-player’s contribution when making their choice. What they do know in our set-up is that
their co-player’s contribution will be drawn from a given probability distribution. This mim-
ics the idea that individuals can observe the prevailing descriptive norm in the society around
them, but face strategic uncertainty when predicting the actions of a specific individual.

To see why the shape and the variance of the distribution may matter for an individual’s
optimal response, consider a collective action problem where individuals contribute on av-
erage 2 out of a maximum of 4 tokens. This may reflect a situation where either everyone
contributes 2, where each contribution level is selected by an equal share of the population, or
where half of the population contributes nothing and half contributes everything. Although
these scenarios generate the same average contribution, they clearly depict very different so-
cial environments. While a mean-focused approach suggests that contributions should be the
same in all three scenarios, our premise is that different distributions entail very different
degrees of strategic uncertainty. In very tight environments, where there is low variance in
behaviour, strategic uncertainty is minimal, while in loose or polarised environments where
there is high variance, the behaviour of other individuals is less predictable and strategic un-
certainty is substantial. Using a theoretical model based on reciprocity concerns, we show that

strategic uncertainty matters for how individuals respond to descriptive norms. The larger the

*We use the term descriptive norm to refer to the distribution of behaviour. We thus deviate slightly from definitions
e.g. by Cialdini et al. (1990) or Bicchieri (2005) who define descriptive norms as what people commonly do.

3See Iyengar & Westwood (2015); McConnell et al. (2018); Iyengar et al. (2019); Enke (2020); Dimant et al. (2022);
Dimant (2023); Ren et al. (2023); Robbett & Matthews (2021); Nunn (2022); Callander & Carbajal (2022). What
we call polarised norms can be equivalently interpreted as reflecting the coexistence of two different norms in
the population. Thus, while we use the term polarised descriptive norm to indicate a polarised distribution of
behaviour, this is simply a semantic choice and should not be seen as conflicting with a dual norm interpretation.
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variance of a given distribution, the larger the variance of individuals’ responses. The distri-
bution of descriptive norms is thus self-sustaining.

We confirm the importance of the shape and variance of descriptive norms experimentally
through the lens of a well-powered (N=1203) and pre-registered study using a representative
sample of the U.S. population.* We do so by introducing a variant of the established public
goods game (PGG) with two players as used by Gachter et al. (2017b). Players receive a number
of tokens at the beginning of the game and can decide to keep them for themselves or invest
them in a public good that is then multiplied by a positive factor and shared equally among
both players. The experiment is divided into two parts. In Part I, we use the ABC strategy
method (Fischbacher et al., 2001; Géachter et al., 2017b) to elicit the participants’ underlying
cooperative propensity, as well as their beliefs about their co-player’s contribution. In Part I
we then present the participants with the distribution from which the co-player’s contribution
will be drawn. In a between-subject design, we implement six different treatments that vary
the mean (high/low) and variance/shape (tight/loose/polarised) of the co-player’s distribution.

Our results confirm that considering the mean as a sufficient statistic when characteris-
ing descriptive norms provides an incomplete picture. We find that exposure to descriptive
norms that share the same average behaviour generates very different responses depending
on their precise nature (tight, loose, polarised). In line with our theoretical examination, the
distribution of participants’ contributions roughly replicates the descriptive norm they are
confronted with. When the descriptive norm they face is tight, the participants’ contributions
are narrowly distributed. When the descriptive norm they face is loose, the participants’ con-
tributions are spread out. Similarly, when confronted with a polarised descriptive norm, the
participants’ reactions are concentrated at the extremes of the distribution: they either choose
to contribute a lot or very little. Interestingly, we find that in polarised environments a large
share of participants choose the maximum contribution, thus exposing themselves to consid-
erable strategic risk: depending on who they are matched with, their contribution will either
perfectly match that of their co-player or will be as far as possible from it. These participants
could shield themselves from strategic risk by choosing a middle-of-the-road contribution, but
they do not. Rather than focusing on minimising strategic risk, they appear to be primarily
concerned with not letting high contributors down. This suggests that, in the social domain,
people are tolerant of and may even embrace risk.

Our results also point to an interaction between strategic uncertainty and the role of per-
sonal traits: When strategic uncertainty is high, people turn to their preferences and personal
values to decide how to behave (see also Elster & Gelfand, 2021). We find that sucker aversion
(the aversion to contributing more than the co-player), free-riding aversion (the aversion to
contributing less than the co-player), and personal values (what people perceive to be the “right
thing to do”) play a larger role in determining behaviour when individuals are confronted with
aloose/polarised environment compared to a tight one. However, descriptive norms even mat-

ter after accounting for personal values and preferences. This underlines the importance of

“See https://aspredicted.org/pm7fu.
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considering both personal values and descriptive norms when making behavioural predictions
(see e.g. Bicchieri, 2005; Bicchieri & Dimant, 2019; Capraro et al., 2019; Basi¢ & Verrina, 2020).
This has clear practical implications, e.g. for policy-makers interested in assessing the role of
norms and values in influencing behaviour (see e.g. Barr et al., 2020, for a discussion on the
importance of distinguishing norms from personal values for facilitating behavioural change).

Taken together, our findings contribute to the existing literature in various ways. First, we
add to a growing body of research that explores the effect of descriptive norms on individual
behaviour. Many studies have shown in different contexts that providing information on what
other people did in a given situation influences individual decisions. This has been found in
both nonstrategic settings such as dictator games (Bicchieri & Xiao, 2009; Géchter et al., 2017a),
voluntary payments (Shang & Croson, 2009; Feldhaus et al., 2019) and donations to charities
(Dimant, 2019; Bicchieri et al., 2022a), as well as in strategic interactions such as public goods
provision (Chaudhuri et al., 2006; Kerr et al., 2009; Chen et al., 2010). These studies typically
communicate information about others using mean or modal behaviour. Consistent with this
literature, our study also finds that differences in means have a significant effect on subse-
quent decisions. However, we extend these findings by exploring differences between whole
distributions. Related to the importance of variance, recent literature has shown that uncer-
tainty about norms matters for how individuals respond to it (Fosgaard et al., 2020; Ciranka &
van den Bos, 2020) and that variance plays a role in non-strategic interactions (d’Adda et al,,
2020).

We also add to the literature that stresses conditional cooperation as a powerful motive
for explaining contributions to a public good (see e.g. Fischbacher & Géchter, 2010; Bowles
& Gintis, 2013; Gachter et al., 2017b). A number of studies examine how heterogeneity in
contributions in one’s interacting group affects (conditional) cooperation (Chaudhuri et al.,
2006; Kerr et al., 2009; Croson, 2007; Wolff, 2017). Using the strategy method, Cheung (2014)
and Hartig et al. (2015) consider a set-up where the actions of all group members are known,
showing that people do not only react to averages but the whole profile of individual contribu-
tions. Our results extend these findings by studying the effects of behavioural heterogeneity
in a set-up characterised by strategic uncertainty, where participants know the distribution of
behaviour but not their partner’s actions in advance.

A final contribution of our work is that we develop and test a novel norm elicitation ap-
proach that allows us to measure not only beliefs about the mean as is the case in established
elicitation methods such as Bicchieri & Chavez (2010) or Krupka & Weber (2013), but also re-
garding the entire distribution in an incentive-compatible way (for a discussion, see Dimant,
2022). We therefore provide a fine-grained measurement tool to develop a better understand-
ing of descriptive norms and their impact on behaviour that can be used in future research.’

The remainder of this paper is structured as follows. In Section 2, we outline our theoretical
framework and hypotheses. Section 3 describes the experimental design. Section 4 presents

the empirical results, while Section 5 provides a discussion and concludes.

The software eliciting norm-related beliefs using the distribution builder can be downloaded under
https://osf.io/xke5w/.


https://osf.io/xkc5w/
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2 Theoretical framework

It is well known that, in strategic environments, reciprocity plays an important role in de-
termining an individual’s choice of action (Fehr & Gichter, 2000). The literature on public
goods games extensively documents the presence of reciprocity motives (see e.g. Fischbacher
& Gichter, 2010; Bowles & Gintis, 2013; Gachter et al., 2017b). When faced with a high contrib-
utor, participants contribute a lot, while when faced with a low contributor, they contribute
little. This shows that individuals are strongly concerned with matching the behaviour of
others, and substantiates our investigation on the effect of descriptive norms.

The underlying idea is that, consistent with their concerns for reciprocity, individuals
incur a psychological loss whenever their contribution differs from that of their co-player.
Consequently, they adapt their behaviour to the behaviour of their co-player. At the same time,
when engaging in everyday interactions people cannot fully anticipate what their counterparts
will do, in spite of being aware of the typical distribution of behaviour within society (the
descriptive norm). Since their co-player’s contribution is unobserved at the time when they
choose their action, agents are exposed to strategic uncertainty. Their choice needs to trade
off the risk of contributing too little and the risk of contributing too much (relative to their co-
player). These competing factors determine the optimal contribution for an individual when
confronted with a distribution of co-player’s actions.

As remarked in the introduction, a standard approach in economics is to use the mean
of the distribution of others’ behaviour as a sufficient statistic to determine an individual’s
optimal reaction. This would suggest that people are indifferent to the variance/shape of the
distribution. An alternative view is that people do react to the variance/shape of the distribu-
tion they are facing and that their reactions mimic the initial distribution, generating multiple
equilibria.

In what follows, we show that these competing views can be captured by employing two
canonical loss functions widely used in statistics (see e.g. DeGroot, 2005) as well as economics
to model the psychological cost of a mismatch between own and co-player’s contribution: (i)
quadratic: cost is proportional to the square of the difference between contributions, and (ii)
absolute value: cost is proportional to the absolute value of the difference between contri-
butions. Quadratic loss functions are commonly used, for instance, in models of conformity
or coordination (see e.g. Kandel & Lazear, 1992; Grout et al., 2015). The absolute value loss
function is widely used following a seminal contribution by Fehr & Schmidt (1999).

Let x; denote one’s own contribution, x; one’s co-player’s contribution and X the en-
dowment. We are interested in a set-up where individuals do not observe their co-player’s
behaviour before selecting their action, but know that the action of their co-player is drawn
from a distribution f (x) on [0, X] with mean p and variance 0. Note that, for ease of exposi-
tion, in this analysis we focus on continuous approximations of the discrete distributions we
use in our experiment, which are depicted in Figure 3.1 of Section 3. All proofs can be found

in Appendix C.1.
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2.1 Case (i): Individuals react only to the mean

Consider the following stylised model of reciprocal preferences:

ui:X_Xi+'Y(Xi+Xj)_f(Xi_xj)z_%(xi_xg)z— 1)
where X — xi + y(x{ + X;) is material payoff (for some % < v < 1),ni = 0 parametrises
’s reciprocity concerns, x € [0,X] is what i considers the “right thing to do” (their per-
sonal value) and 8; > O captures the importance that i ascribes to acting in accordance to
their personal value.® The first quadratic term in Equation (1) captures the desire to minimise
the psychological loss incurred whenever the player’s contribution differs from that of the
co-player (“mismatch loss”), while the last quadratic term in Equation (1) models the psycho-
logical cost incurred by i when deviating from their personal value. Each individual 1 selects
xi to maximise their expected utility, where the expectation is taken with respect to x;. We

denote 1i’s optimal contribution as x;.

Proposition 1: When utility is given by (1), we have (i) x} = 0 if ny < (1 —vy —8ix{)/u, and
(i) X7 = Mipn + dix{ — (1 —v)]/(Mi + 81) otherwise.

Intuitively, when the mismatch loss from selecting a contribution that is different from the
co-player’s is quadratic, individuals are averse to strategic risk. They choose their contribu-
tion to minimize the strategic risk they are exposed to. The optimal solution to this problem
indexes 1’s contribution to p, the co-player’s mean contribution. This ensures that the differ-
ence between x; and x; is never too large. Crucially, it implies that i’s choice only depends
on f (x) through y, and is independent of the other features of the distribution of co-player’s

behaviour.

2.2 Case (ii): Individuals react to the whole distribution
Suppose now that utility is

B —xE2. (2)

Wi =X —xi +v(xi +%5) — & (X = %5) Igens =B (5 = X0) lxjox; — 5

This utility function differs from Equation (1) in that the mismatch loss incurred by individuals
is proportional to the absolute value of the difference between their contribution and that of
their co-player. The parameter o; > 0 (3; > 0) measures the marginal disutility obtained
from selecting a contribution that exceeds (is lower than) the co-player’s contribution. In the

following we refer to «; as sucker and (3; as free-riding aversion.

Proposition 2: Let i = Bi — (1 —v) + dix{. When utility is given by Equation (2), we have

°In the main body we focus on the simple case where the psychological loss from deviating from one’s personal
norm is quadratic. In Appendix C.1 we discuss the case where this loss depends on the absolute value. Finally,
it is worth noting that, although the disutility from contributing a different amount from the co-player will typi-
cally depend on the degree of intentionality in the co-player’s action, this is immaterial here since in our design
intentionality is the same across all treatments.
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(i) x; = 0if &y <0, while (ii) xi satisfies dix +F (xf) (i + Bi) = by otherwise.

To fix ideas, consider the simple case where 6; = O so that, when interior, x} satisfies F(Xf) =

@i, where @; is defined as @; = (Xﬁiﬁi

single-peaked distributions (LHS) and polarised, i.e. u-shaped distributions (RHS). In the left

. Figure 3.1 represents the function F (x) for the case of

graph, the solid line represents a distribution with a smaller variance compared to the dashed
line. The horizontal straight lines represent @;.

As can be seen from Figure 3.1, the point where F (x) and @; cross depends on the nature
of the distribution of co-player contributions. For instance, when f(.) is polarised (RHS), F (x)
is steep at the extremes and flat in the middle. This implies that, typically, F (x) and ¢; will
cross when x takes extreme values — either very low or very high (Figure 3.1 illustrates the
latter possibility). When facing a polarised distribution, individuals thus exhibit strategic risk-
taking behaviour: they prefer to take a gamble and risk ending up in a completely mismatched
position vis-a-vis their co-player rather than opting for a “middle of the road” contribution
level which would minimize risk.

In contrast, when the distribution of co-player contributions is single-peaked, F (x) is flat
at the extremes and steep in the middle. Consequently, F (x) and ¢; will tend to cross when
x takes intermediate values. As the variance of f (.) increases, though, x; will tend to become
progressively more extreme, as can be seen by comparing the solid and the dashed lines in the
left graph of Figure 3.1.

The following result formalises the notion that, as the variance of co-player contribution
increases, individuals tend to select more extreme contributions. Consider two distributions f
and fy with the same mean p and suppose that fy is single-crossing stochastic dominant over
f1 (Machina & Pratt, 1997) so that, for some X € (0, %), the following holds: F;(x) > Fo(x)
for x < X and Fy(x) < Fo(x) for x > X. In our experiment, this is satisfied for all pairwise
comparisons of descriptive norms sharing the same mean (see Appendix C.2, Figure C.1), with
X = 2 in all cases. Note that this condition implies that f; is a mean-preserving spread of fo.

Denoting the optimal contribution under fy as x}}, the following holds.
Figure 3.1: F(x) for single peaked (LHS) and polarised (RHS) distributions

(P "' o (p
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Corollary 1: (i) For all individuals i for whom x5, € (0,X) : X}, > x{;. (ii) For all individuals

i for whomx}, € (X,%) : x}y < xi;.

In other words, when individuals are confronted with a distribution that is more spread out,
their responses are also more spread out. People who choose a low contribution when facing
fo choose an even lower contribution when confronted with the more spread out distribution
f1. Vice versa, those who choose a high contribution when facing fy choose an even higher
contribution when confronted with f1. We now look at the role of individual traits, ¢, 3; and
x{!, in determining individual contributions. From Equation 2, we can see that contributions

a

increase with the free-riding aversion (3; and personal values x{*, but decrease with the sucker

aversion ;.

Corollary 2 When interior, optimal contributions are decreasing in i, increasing in (31 and

increasing in x{.

Next, we compare the effect of a change in individual traits on the optimal contribution when
the individual is confronted with fy vs the more spread out distribution fy. The underly-
ing question is whether the nature of the descriptive norm would affect the extent to which

personal traits influence contributions.

Corollary 3 Consider x"" > X > x'. The parameter shift (either in i, Bi or x{) needed to

generate a change in optimal contribution from x’ to x" is larger under f( than under f;.

Figure 3.2 illustrates Corollary 3 for a tight versus a polarised distribution, in the easy-to-
depict case where 8; = 0. The change in @i needed to generate a shift in optimal contribution
from x’ to x” is much larger when the individual faces a tight distribution (LHS) compared to
the case of a polarised distribution (RHS).

Note that Corollary 3 does not state that parameter changes always have a larger effect
on contributions when individuals face more dispersed empirical norms. If x > X or x” <X,
for instance, it is possible that this might not be the case. However, the result highlighted
in Corollary 3 provides a rationale for why parameter shifts may have a larger effect when
individuals are confronted with more dispersed descriptive norms. This is intuitive: When in-
dividuals face a dispersed descriptive norm, optimal contributions are dispersed. This implies
that there is more scope for differences in parameter values to generate large swings in con-

tributions. This intuition is corroborated by Elster & Gelfand (2021)’s cross-cultural analysis

Figure 3.2: Change in optimal contributions for single-peaked (LHS) and polarised (RHS) dis-
tributions
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of the World Value Survey, which finds that, in loose cultures, personal values play a greater
role in determining civic and pro-environmental involvement compared to tight cultures.’
Our final corollary moves away from individual traits and instead compares the effect of

a change in the mean of the descriptive norm on contributions.

Corollary 4: Suppose that f; first-order stochastically dominates f3. Then, x}, > xi3 with strict
inequality whenever F»(x}3) < F3(x{3).

As shown in Appendix C.2, Figure C.1, first-order stochastic dominance applies to all pair-
wise comparisons of descriptive norms with the same variance but different means in our
experiment. Accordingly, Corollary 4 argues that the optimal contribution of an individual

confronted with a norm exhibiting a higher mean will be higher.

2.3 Hypotheses

We can now lay out the hypotheses that follow from our theoretical framework. As shown
above, there are two alternative hypotheses regarding the impact of the distribution’s shape

and variance, depending on the assumptions about the underlying loss function.

Hypothesis 1a. Individuals only react to the mean of a descriptive norm, independently of its

variance and shape.

Hypothesis 1b. Keeping everything else equal, contributions exhibit larger variance when indi-
viduals face a descriptive norm with larger variance, and tend to be polarised when individuals

face a polarised descriptive norm.

Hypothesis 1a follows directly from Proposition 1, assuming a quadratic loss function, while
Hypothesis 1b follows from Proposition 2 and Corollary 1, assuming a loss function based on
absolute values.

If Hypothesis 1b holds, we can derive further hypotheses for how personal traits affect
contributions. As we will describe in greater detail below (in Section 3.3), we elicit both a
measure of sucker aversion () and free-riding aversion (3;) in the experiment. x{*, an indi-
vidual’s personal values, are also measured directly within the experiment. From Corollary 2,

we expect that contributions increase with x{* and «;, but decrease with (3;.

Hypothesis 2 Suppose that Hypothesis 1b holds. Then, contributions are (i) decreasing in sucker

aversion, (ii) increasing in free-riding aversion, and (iii) increasing in personal values.

As stated in Corollary 3 and in line with the findings of Elster & Gelfand (2021), we expect
the effect of personal traits to differ across different descriptive norms. It should be larger, the

higher the variance.

Hypothesis 3. Suppose that Hypothesis 1b holds. Keeping everything else equal, the effect of
sucker aversion, free-riding aversion, and personal values on individual contributions is larger

when individuals face descriptive norms with larger variance.

"See also d’Adda et al. (2020) who find a similar result, albeit within a context which lacks strategic uncertainty.



CHAPTER 3 — EXPERIMENTAL DESIGN 75

Finally, in line with Corollary 4 and previous experimental evidence, we expect individuals to

react to the mean of a given distribution, contributing more the higher the mean.

Hypothesis 4. Keeping everything else equal, contributions are larger when individuals face

descriptive norms with a higher mean.

3 Experimental design

3.1 Basic set-up and treatment conditions

To empirically test the hypotheses derived from our theoretical framework, our experiment
exogenously varies the mean and variance/shape of the co-player’s behaviour in a two-person
PGG. Table 3.1 gives an overview of the different treatments, including their mean and vari-
ance. The corresponding distributions are visualised in Figure 3.3. Full instructions can be
found in Appendix C.4. The experiment consists of two parts, and participants learn the de-

tails of the second part only upon completion of the first.

« In Part I, which is identical across all treatments, we use the ABC strategy method
(Fischbacher & Gachter, 2010; Géchter et al., 2017b) to elicit the underlying cooperative
attitudes, when individuals interact with a randomly chosen co-player without knowing
anything about the underlying distribution of behaviour. These attitudes can then be

used as controls for analysing behaviour in Part II.

« At the beginning of Part II, participants are randomly assigned to one of six treatment
conditions (between participants). In each treatment, participants see a different distri-
bution of behaviour and are informed that the contribution of their co-player for Part
IT will be randomly drawn from this distribution. The distributions vary with respect
to both their mean (high and low), as well as their variance/shape (low variance, high

variance, u-shaped), resulting in six treatment conditions.

The distributions of co-player behaviour in Part II are constructed through non-random sam-
pling from a previous session (see e.g. Frey & Meier, 2004; Bicchieri & Xiao, 2009; Krupka &
Weber, 2009; Bursztyn et al., 2020, for the use of similar approaches).® Participants are aware

that the distributions do not represent overall behaviour in a PGG, but only the behaviour of

Table 3.1: Experimental conditions

Single-peaked Double-peaked

Low variance High variance u-shaped

mean var mode ‘ mean var mode ‘ mean var mode‘

Low mean 1.6 0.5 1 1.6 1.6 1 1.6 3.6 0
High mean 24 0.5 3 2.4 1.6 3 2.4 3.6 4

8See also Charness et al. (2022) and Bardsley (2000) on the use of non-random samples in experiments.
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Figure 3.3: Experimental conditions: distribution of co-player’s contribution
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a selected subgroup which we constructed using real choices of participants from a previous
session. Participants understood that their behaviour is incentive-compatible in that it would
affect the payoffs of those previous participants, with one of which they would be paired at

random.

3.2 Two-player PGG and beliefs elicitation

In both Part I and Part II, we use a two-player variant of the PGG in which each participant
can contribute up to 4 tokens (Ledyard, 1995; Fischbacher et al., 2001). Participants are paid
for both their decision in Parts I and II, but receive no information about their payoffs between
parts to reduce potential hedging. Tokens invested in the public good are multiplied by 1.4 and
shared between both participants. The game embodies the classic tension between private and
collective interest: while fully contributing to the public good maximises joint payoffs, each
player’s self-interest is maximised by contributing nothing.

To assess underlying cooperativeness, we apply the “ABC of cooperation” (Attitudes-
Beliefs-Contribution) in Part I, a method developed by Fischbacher et al. (2001) that aims to
disentangle the underlying motives to contribute in a PGG. It embodies three distinct elicita-

tions:

« contribution choices conditional on each possible level of co-player’s contribution to

measure cooperative attitude (A);
« belief-elicitation task to measure expectations about co-player’s contribution (B);
« contribution choice without being informed about co-player contribution (C).

We always elicit unconditional contributions first, followed by beliefs about co-player be-

haviour and conditional contribution attitudes. The elicited attitudes give us a conditional
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contribution vector that we use to classify participants into different cooperation “types”.’ In
addition, participants are asked to express their personal values (what an individual thinks is
the “right thing to do”).1°

In line with our research question, we measure participants’ beliefs as a whole distribution
rather than just eliciting their beliefs about the expected co-player’s contribution. To do so,
we follow the approach discussed in Dimant (2022) and ask participants to allocate points
across all possible co-player contributions (see Appendix C.2, Figure C.2).!! The more likely
participants think a contribution is, the more points they should allocate to it. To incentivise
decisions, we use a quadratic scoring rule adapted from Artinger et al. (2010) and coupled with
an intuitive visual interface developed by Quentin (2016). See Appendix C.3 for more details.

In Part IT of the experiment, we ask participants to play a one-shot PGG with a randomly
chosen co-player whose contribution is drawn from the shown distribution and again elicit the

participants’ personal values and beliefs about their co-player’s contribution. Clearly enough,

Figure 3.4: Overview of the experimental design

Part I: Baseline measures (PGG) Part Il: Information about distribution + PGG

Participants see 1 of 6 distributions and are
matched in pairs with a player drawn from the
observed distribution (between-subjects)

$

6 treatments: in each, participants see one of the graphs below

Participants are matched in pairs with a random
partner to play a public goods game (PGG).

Participants play the ‘ABC of Cooperation’ version of
a PGG (Gachter et al., 2017) in the following order:

low veriance high verience w-sheped

e
"
.

1+t task: effective cooperation (c;)
Participants make a contribution decision towards a
public good without learning their partner’s choice

]
i
1

2" task: beliefs (b;) about cooperation:
participants are asked to predict the actual = -
contribution of their matched partner w -

s 1.z 3 1
Toies

3 task: attitudes (a;) towards cooperation
Elicit a complete vector of conditional responses
using strategy method .

high rrean
P

[ EI

Tocans

Distributions vary with respect to shape and variance (low

variance, high variance, u-shaped) as well as their mean (high, low)
Random order

Elicitation of personal values (PV;), i.e. what an PGG

individual thinks one should do, as well as
empirical and normative expectations (Bicchieri and
Chavez, 2010)

i We measure effective contributions (c;), beliefs (b;)
: about cooperation with the new partner, as well as
i.....personal values (PV;) and normative expectations ...

Following Fischbacher et al. (2001) we distinguish between conditional cooperators, unconditional cooperators,

free-riders, triangle cooperators, and others.

1%We also measure empirical and normative expectations about what most people do and what most people think
one should do, in a randomised order. As shown in Appendix C.2, Figure C.6, these are highly correlated with
personal values and beliefs about the co-player’s behaviour.

"This method is inspired by existing work on eliciting distributions of subjective beliefs (e.g., Lau et al., 1998;
Goldstein & Rothschild, 2014; Harrison et al., 2017) as well as an oral presentation given by Don Ross at the
2019 “Norms and behaviour Change” (NoBeC) workshop. For the purposes of our investigation, we apply those
insights to our context of tight, loose, and polarised environments.
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if the treatment is successful, then the participants’ beliefs about their co-player’s contribution
should reflect the distribution they have been shown. The decisions participants take in the
PGG in Part II have real consequences. They determine the size of the bonus for participants
from the previous sessions used to construct the distributions, as well as their own bonus.

Figure 3.4 gives an overview of the design.

3.3 Sample and data collection

We programmed the experiment using Qualtrics (2005) and recruited participants online via
Prolific in December 2021. The experiment and our hypotheses were pre-registered in Novem-
ber 2021. In total, we recruited a sample of about 1200 US participants that are representative
in terms of age, gender, and ethnicity, resulting in about 200 observations per treatment. The
chosen sample size was determined using data from a pilot and allows us to detect an effect
size of N2 = 0.01 at a 5% significance level with 90% power. On average, participants needed 17
minutes to complete the study and earned $11.29 per hour. To construct the six distributions,
we collected data from 685 MTurkers in September 2021. They initially received a show-up
fee and then earned an additional bonus depending on the decisions of the participants in the
main experiment.

After the main experiment, participants completed an ex post survey that provided addi-
tional demographic controls. In addition, we asked participants about the perceived average
and variance of the observed distributions as well as their difficulty in interpreting them. As
we told participants that the distribution from which their co-player’s contribution is drawn
was taken from one of the six subgroups we constructed from previous sessions, we also asked
how common they think this behaviour is.!? Finally, we introduced two questions to proxy
the participants’ aversion towards contributing more and less than their co-player (sucker and

free-riding aversion).

4 Results

4.1 Behaviour in Part1

First, we provide an overview of our Part I results. Consistent with the existing literature, the
contribution schedule in our data reveals a strong pattern of conditional cooperation among
participants. Following the type definitions developed by Fischbacher et al. (2001) and Thoni
& Volk (2018), we classify 84% of all participants as conditional cooperators.!* The distribution
of types is independent of our treatments (x?-test, p = 0.35).

Figure 3.5 shows contributions, aggregate beliefs about co-player contributions, and per-

sonal values in Part I. The most frequent contribution levels are 2 and 4 tokens, revealing

2Figure C.3 in Appendix C.2 shows that participants have a correct interpretation of the observed distributions
and state that they were relatively easy to understand. Moreover, the perception of how difficult to interpret and
how common the observed behaviour is in a wider population is similar across conditions.

BThe rest consists of 5% unconditional cooperators, 3% free-riders, 5% triangle cooperators and 4% others.
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Figure 3.5: Contributions, aggregate beliefs about the co-player’s contribution, and personal
values in Part I
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Note: The dashed lines represent averages. Whiskers show 95% confidence intervals.

relatively high levels of cooperation. The same is true for beliefs about the other player’s
contribution and personal values about what is the “right thing to do”.!*

The data from Part I already allows us to gain some insight into our research question.
Although we do not have exogenous variation in co-player behaviour, we can look at the
relationship between participants’ contributions and the variance of their beliefs about their
co-player’s contribution. We find that for participants who show a greater variation in beliefs,
contributions also vary more (F-test, p = 0.001). While this analysis cannot provide causal
evidence, it gives initial anecdotal support for the notion that variance of one’s co-player’s
behaviour matters and that looser environments may generate more dispersed responses.!> In
the next section, we turn to a more rigorous test of our hypotheses that builds on exogenous
variation in co-player’s behaviour.

4.2 Effect of variance and shape of the descriptive norm

This section addresses how exogenous differences in the variance and shape of the descriptive
norm presented to participants affect individual responses. We start by looking at the partici-
pants’ beliefs about their co-player’s contribution. Figure 3.6 shows that these beliefs closely
mirror the distribution of co-player behaviour that was presented to participants.®

Next, we turn to our main research question of whether differences in the variance and
shape of norms affect individual contribution behaviour. Figure 3.7 shows the distribution of
contributions in Part II for each experimental condition, confirming that there is indeed a stark
difference between treatments. In particular, we see that in tight environments (low variance),
participants choose contribution levels that are tightly centered around the mean of the shown
distribution (02 = 1.26). In loose environments (high variance), by contrast, we see a much

larger variation in behaviour (02 = 1.65). In other words, loose behaviour generates loose

"In Appendix C.2 (Figures C.4 and C.5) we provide a more detailed characterization of the participants’ beliefs
about their co-player’s contribution in Part I, showing that the aggregate distribution in Figure 3.5 hides sub-
stantial heterogeneity.

13Similarly, we find a significant positive correlation between average beliefs and contributions (r=0.65, p < 0.001).

!Figure C.10 in Appendix C.2 visualises how participants change their beliefs between parts as a reaction to the
provided descriptive norm.
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Figure 3.6: Aggregate beliefs about co-player’s contribution in Part II by treatment
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Note: The dashed lines represent average beliefs about co-player’s contribution. Whiskers show 95% confidence
intervals. The box on the right depicts the distributions shown in each treatment.

responses while tight behaviour generates tight responses. Finally, Figure 3.7 shows that the
polarised norm induces polarisation in subsequent contribution behaviour (02 = 2.68). In
Section 4.3 we provide a discussion of the personal traits that drive this heterogeneity.

To test the first visual impression of treatment effects, we perform pairwise F-tests for
the equality of standard deviations between treatments. Overall, we find that the variance in

contributions is significantly higher in polarised than in tight or loose environments (for both

Figure 3.7: Distribution of participants’ contributions in Part II by treatment
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F < 0.001)."7 Loose conditions in turn generate a significantly higher variance in participants’
contributions than tight conditions (F = 0.007). Pairwise x? tests confirm that also the distri-
bution of contributions is significantly different between treatments (p < 0.001, p < 0.001,
and p = 0.002 respectively). Moreover, the distribution of contributions in Part II is signif-
icantly different from the distribution in Part I (p < 0.001). As a further test of treatment
differences, in Appendix C.2 we split the sample into two groups, high contributions (x; > 2)
and low contributions (x; < 2), and show that a higher variance in co-player behaviour in-
creases high contributions, while it decreases low ones (see Table C.1). This confirms that the
variance of behaviour increases when participants are faced with more spread-out descriptive
norms.

Taken together, our results confirm the importance of both the variance and shape of the
observed behaviour for individual decisions. Therefore, we reject Hypothesis 1a and accept
Hypothesis 1b. Different environments generate very different responses. Loose, tight, and

polarised behaviours reproduce themselves.

Result 1. Looser descriptive norms lead to a larger variance in contributions. Polarised descriptive

norms generate extreme contributions and lead to further polarisation.

4.3 Personal traits

We now look at the effect of personal values, free-riding, and sucker aversion on contributions.
In Table 3.2 we regress contributions on these personal traits, treatment indicators for the
shape/variance of the observed distribution and their interaction. To account for the censored
nature of our data (Tobin, 1958) and in line with previous PGG studies (see e.g. Fehr & Gachter,
2000; Fischbacher & Géchter, 2010; Chaudhuri et al., 2017), we use Tobit regressions to analyse
contributions.!® Consistent with Hypothesis 2, Table 3.2 confirms that personal values and

free-riding aversion increase contributions, while sucker aversion decreases them.

Result 2. Sucker-aversion lowers contributions while free-riding aversion and personal values

increase contributions.

Consider now Hypothesis 3: Personal traits should matter more in loose or polarised envi-
ronments compared to tight ones. Intuitively, when strategic uncertainty is high, individuals
face a trade-off. If they increase their contribution, they face a higher probability of looking
like a sucker, by contributing more than their co-player. On the other hand, by decreasing
their contribution they face a higher chance of looking like a free-rider, by contributing less
than their co-player. Their degree of sucker aversion and free-riding aversion, as well as their

personal values, determine the outcome of this trade-off.

Figure C.7 in Appendix C.2 shows the distribution of contributions across different variance conditions, inde-
pendent of the mean. Figure C.8 shows that the effect of variance/shape holds when restricting the sample to
conditional cooperators.

18 Alternative estimation methods such as OLS or ordered probits yield qualitatively similar results (see Appendix
C.2, Table C.2). Table C.3 shows that the results also hold when focusing on the sub-sample of conditional
cooperators.



CHAPTER 3 — RESULTS 82

Table 3.2: Effect of personal traits on contributions in Part II

(1) ()
High mean 0.96™** 0.97***
(0.12) (0.12)
Variance (baseline = low)
High variance -0.51 -0.59
(0.52) (0.51)
U-shaped -0.41 -0.51
(0.55) (0.54)
Sucker aversion -0.16™* -0.16™*
(0.06) (0.06)
Sucker aversion x high variance -0.04 -0.00
(0.08) (0.08)
Sucker aversion x u-shaped -0.26™** -0.24***
(0.08) (0.08)
Free-riding aversion 0.17*** 0.17***
(0.05) (0.05)
Free-rider aversion x high variance 0.03 0.01
(0.07) (0.07)
Free-rider aversion x u-shaped 0.27*** 0.27***
(0.07) (0.07)
Personal values in part I 0.52"** 0.50"**
(0.09) (0.09)
High variance x PVs in part I 0.29** 0.29**
0.12) 0.12)
PVs in part I x u-shaped 0.37*** 0.38"**
(0.13) (0.13)
Constant 0.65* -1.45*"
(0.38) (0.70)
Demographic Controls No Yes
N observations 1203 1188
Pseudo R? 0.10 0.12

*p<0.1,"p<0.05 """ p < 0.01. Standard errors in parentheses.

Note: Results of two tobit regressions (data is censored at 0 and 4). The dependent variable is contributions in Part
II. Personal values are measured in Part I and can take values between 0 and 4. High mean is a binary variable
with 0 = low and 1 = high mean. Variance is a categorical variable with 0 = low variance, 1 = high variance
and 2 = u-shaped. Sucker and free-riding aversion are measured on a Likert scale from 1 to 7. Demographic
controls include age, gender, education, acceptance of risk, trust, and measures for negative and positive reci-
procity. All regressions control for order effects.

As can be seen from Table 3.2, personal traits guide individual contributions more in envi-
ronments characterised by high strategic uncertainty. The interactions between the u-shaped
environment and sucker aversion, as well as between u-shaped environment and free-riding
aversion are highly significant in the expected direction. The interaction with personal val-
ues is both significant for the high variance and the u-shaped environment, confirming that

personal values have a stronger effect on decisions in these conditions (see Hypothesis 3).!°

Result 3. Personal traits (sucker-version, free-riding aversion, and personal values) matter more
when participants are confronted with loose or polarised descriptive norms than in the presence

of tight descriptive norms.

YWe use personal values in Part I as these are collected “in a vacuum” and are therefore not affected by the
treatments. Our results hold when controlling for the change in personal values and their interaction with
treatment indicators (see Appendix C.2, Table C.4).
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The finding that personal traits moderate participants’ reactions to environments char-
acterised by high strategic uncertainty explains the greater heterogeneity observed in those
environments relative to tight environments, where strategic uncertainty is very low. Ap-
plied to the polarised scenarios, this means that whether a participant’s contribution appears
to respond primarily to (potential) co-player contributions at the lower or higher end of the

distribution seems to be at least partly driven by the participant’s personal traits.?’

4.4 Effect of high and low means

Finally, we look at the difference between descriptive norms with high and low means (see
Hypothesis 4). In line with previous literature, contributions are significantly higher in high
mean conditions (Wilcoxon-Mann-Whitney test, p < 0.001). This is true independent of the
shape and variance of the observed distribution (see Figure 3.8).

Table 3.3 tests Hypothesis 4 formally, by regressing contributions on treatment indicators
for the mean and variance/shape of the observed distribution. Columns (4) — (6) moreover
include an interaction term between mean and variance/shape. As expected, contributions
are significantly higher in the high mean conditions. This finding also holds when controlling
for baseline behaviour and including demographic controls. Moreover, columns (1) - (3) show
that, overall, contributions are higher in the high-variance and polarised conditions than in
the low-variance conditions. This is an interesting finding worth emphasizing: In loose and
polarised environments, participants could in principle use the non-negligible probability of
facing a free-rider as an “alibi” to justify selfish behaviour. However, our data suggests that
this is not the case. Greater strategic uncertainty promotes on average higher contributions.

Following the findings discussed in Result 2, this appears to be driven by many participants

Figure 3.8: Effect of a high or low mean on contributions

|

average contribution
low 2 high 3

1

low variance high variance u-shaped

I low mean [ high mean ‘

Note: The dashed lines represent the mean of the observed distributions (high = 2.4, low = 1.6). Whiskers show
95% confidence intervals.

2Tn Appendix C.2, Table C.5, we look at the correlation between personal traits and demographic characteristics.
Women score higher than men both in terms of free-riding and sucker aversion, while older participants show
lower levels of both types of aversion.
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Table 3.3: Effect of high and low mean conditions on contributions in Part II

No interaction Interaction
(1) (2) (3) (4) (5) (6)
High mean 1.00%** 0.99*** 0.93*** 0.70** 0.64™* 0.58**
(0.14) (0.11) (0.10) (0.23) (0.18) (0.17)
Variance (baseline = low)
High variance 0.23 0.26™* 0.26™ 0.08 0.09 0.09
(0.16) (0.13) (0.12) (0.23) (0.18) (0.17)
U-shaped 0.61*** 0.66*** 0.61*** 0.29 0.28 0.24
(0.17) (0.13) (0.13) (0.23) (0.18) (0.18)
Interactions
High mean x high variance 0.29 0.33 0.35
(0.33) (0.26) (0.25)
High mean x u-shaped 0.65* 0.80"*  0.78""*
(034)  (027)  (0.26)
Constant 2.05*** -1.10™* -1.77* 2.21% -0.93"* -1.56"**
(0.16) (0.21) (0.58) (0.19) (0.22) (0.58)
Baseline controls No Yes Yes No Yes Yes
Demographic controls No No Yes No No Yes
N observations 1203 1203 1188 1203 1203 1188
Pseudo R? 0.02 0.14 0.17 0.02 0.14 0.17

*p<0.1,"p<0.05 " p < 0.01. Standard errors in parentheses.

Note: Results of tobit regressions (data is censored at 0 and 4). The dependent variable is contributions in Part IL.
High mean is a binary variable with 0 = low and 1 = high mean. Variance is a categorical variable with 0 = low
variance, 1 = high variance and 2 = u-shaped. Baseline controls include contributions, beliefs, and personal
values in Part I and can take values between 0 and 4. Demographic controls include age, gender, education,
acceptance of risk, trust, sucker aversion, free-riding aversion, and measures for negative and positive reci-
procity. All regressions control for order effects.

experiencing high levels of free-riding aversion, as well as high personal values for cooper-
ation. It would be thus interesting to investigate this relationship in other contexts where
personal values may diverge from our sample. Finally, columns (4) — (6) show that the effect
of the mean seems to be even larger in the polarised condition, as indicated by the significant

interaction.

Result 4. Participants contribute significantly more when the descriptive norm has a higher

mean.

5 Discussion and conclusion

In this study, we investigate how different descriptive norms of cooperative behaviour affect
an individual’s own willingness to cooperate. Our contribution lies in the causal evaluation of
the tightness-looseness framework of norms that has its origin in cross-cultural psychology
(Gelfand et al., 2011) through the lens of an economic model that we test with a behavioural ex-
periment. We first develop a theoretical framework that is based on the notion that individuals
are motivated by reciprocity concerns and that differences in the variance/shape of descriptive
norms generate different degrees of strategic uncertainty, which in turn affect individual be-
haviour. We then test our framework empirically in the context of a public goods game where
we vary both the mean (high/low) as well as the variance and shape (tight/loose/polarised) of

the distribution from which the co-player’s contribution is drawn.
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Our results confirm previous research showing that information about average behaviour
has an important effect on subsequent decisions. Individuals contribute significantly more in
high mean conditions than in low mean conditions. Most importantly, though, we show that
the mean is not the only relevant feature of the distribution. In line with our theoretical frame-
work, we find that loose norms generate a larger variance in individual responses compared
to tight norms, and that polarised environments generate polarised behaviour. In other words,
“tight breeds tight”, “loose breeds loose”, and “polarised breeds polarised”.

Interestingly, we find that a large share of participants makes choices that expose them
to considerable strategic risk. Consider, for instance, a situation where a share p < 1/2 of
the population contributes 4 and a share 1 — p contributes 0. This is an approximation of the
descriptive norm that we utilised in our polarised treatment with a low mean. In this context,
choosing a contribution of 2 allows to eliminate all strategic risk, since it generates a sure mis-
match of 2 between one’s own contribution and the co-player’s. Anyone who is risk-averse in
terms of mismatches will therefore not choose to contribute more than 2, as this exposes them
to avoidable strategic risk, while also lowering material payoff.?! Yet, we find that a sizeable
share of our participants (46%, of which 41% contribute 4) does precisely that. Although (as
indicated in Part I of the experiment) the overwhelming majority of participants are strongly
motivated by reciprocity concerns and thus want to match their co-player’s contribution, they
are not mismatch-risk-averse. This suggests that, when it comes to the social domain, indi-
viduals may exhibit different attitudes to risk compared to what we are accustomed to seeing
in the monetary domain, which is typically characterised by risk-averse behaviour.?? In fu-
ture research, one could investigate this hypothesis further to fully appreciate the potential
discrepancy between attitudes toward strategic risk in the social and attitudes toward risk in
the monetary domain.

Another key finding of our analysis is that an individual’s reaction to high strategic uncer-
tainty is moderated by their personal traits. Relative to environments where strategic uncer-
tainty is low, decisions under high uncertainty are more strongly influenced by personal traits
such as personal values, i.e. what an individual thinks is the “right thing to do” in a given
situation. This has practical implications for policy-makers and behavioural interventions.
Current interventions are often directed at both personal values and beliefs, as well as norms
to achieve change (Dimant & Shalvi, 2022). Our results suggest that depending on the relative
tightness or looseness of the norm, different approaches might be more fruitful. For example,
when intervening in contexts with loose or polarised norms, a focus on personal values might
be more successful, whereas when intervening in contexts with tight norms, it may be better
to focus on the behaviour of others.

As is universally true for experimental research, the existence and role of experimenter

demand effects should be examined (Zizzo, 2010). We consider the potential presence of ex-

1For instance, choosing to contribute 4 exposes a participant to a lottery where with probability 1—p the mismatch
between their own and the co-player’s contribution is 4, and with probability p it is 0. It is easy to see that
v(2) < (1—p)v(4)+pv(0) for any increasing convex loss function v(.). This follows since, by Jensen’s inequality,
(1—p)v(4) +pv(0) > v(4(1 —p)) > v(2) where the last inequality is due to p < 1/2.

22Gee e.g. Chetty (2006) and more generally the vast literature on monetary risk aversion.
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perimenter demand effects to not be a concern in our set-up for two reasons. First, the finding
that loose norms lead to loose responses and polarised norms to polarised ones does not rely
on the behaviour of one individual but results from the behaviour of all participants. Thus,
different people respond very differently to the observed distribution. This makes demand ef-
fects with respect to variance improbable. Second, demand effects would not be able to explain
the interaction between variance and personal values that we observe in our results.

Our analysis provides many other avenues for future research. For example, existing lit-
erature suggests that the enforcement of norms through punishment is an important part of
sustaining existing norms (Balafoutas & Nikiforakis, 2012; Balafoutas et al., 2014). To test our
research question, the inclusion of a punishment opportunity was not essential. Our results
show that tight, loose, and polarised descriptive norms generate different responses even in
the absence of a norm enforcement mechanism. The study thus represents a conservative test
of our theory. Future research could investigate the role of these behavioural patterns in a
set-up that incorporates punishment. Just as we have shown that individuals are sensitive to
distributions of contributions, they are also likely to be responsive to distributions of punish-
ment and adjust their behaviour accordingly. Another potential extension of our work would
be to move beyond WEIRD (Western, Educated, Industrialised, Rich, Democratic, see Henrich
et al., 2010) samples to test the generalisability of our results.

Although the analysis is static, we believe that our results can speak to the long-run sus-
tainability of different descriptive norms (tight/loose/polarised). A necessary condition for a
norm to be self-sustaining in the sense of the standard definition of a stationary distribution
(see e.g. Ross et al.,, 1996) is that, when individuals are confronted with the norm, their re-
actions should reproduce the norm itself. This is very much in line with our findings. Our
participants strongly react to the shape of the descriptive norm they are presented with and
the resulting distributions look remarkably similar to the original norms. In this sense, our re-
sults can be seen as providing suggestive evidence that — all else equal — there may be multiple
equilibria, involving tight, loose, or polarised distributions of behaviour. This ties our findings
to the (primarily theoretical) literature on norms as equilibrium selection devices (see e.g. Bin-
more & Samuelson, 1994; Basu, 1998; Young, 2015) and also opens the door for future research
on exploring tightness and looseness in a dynamic and fully endogenous setting.

Overall, we show in this paper that considering the whole distribution instead of focusing
only on average behaviour provides substantial analytical richness. This can form the basis
for a better appreciation of different behavioural patterns observed across societies. We hope
that our work will pave the way to a wider understanding of the interplay between norms
and behaviour that encompasses less-studied aspects such as variance and shape, generating

a fertile agenda for future research.
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APPENDICES

A Appendix for Chapter 1

A.1 Additional analysis

All subsequent analyses are referenced in the document. They are structured by section within

the chapter. Brief descriptions are provided for each analysis.

A.1.1 Emergence of an unequal convention
Emergence per session

Over the first 50 periods, the majority of sessions in treatments with low inequality (T1-T3)
coordinate on an unequal convention. This is reflected in a significant and positive increase
of SSI over time, as shown in the main text. By looking at the individual sessions, we can
confirm that stability is not achieved by taking turns between actions but that we observe
the emergence of the same repeated pure NE. Figure A.1 shows the share of A choices over
time for the yellow and the green group, confirming that in most sessions groups specialise

on different actions. Only in two sessions play concurs with a mixed NE, which predicts for
Figure A.1: Emergence under low inequality per session
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A = 25 that participants choose A in 60% of periods.

Under high inequality (T4, T5), by contrast, the emergence of a pure NE is less common.
Figure A.2 shows that in T4 and T5 there is much more chaos with groups not achieving to
coordinate on different actions in several sessions. Moreover, even if there is a tendency for

groups to specialise on different actions, it is much less pronounced than under low inequality.

Figure A.2: Emergence under high inequality per session
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Individual choices — reduction in switches over time

The emergence of an unequal convention is also reflected in a reduction of switches between
actions A and B over the first 50 periods. Figure A.3 shows that the number of individuals
who switch decreases during the first 50 periods of the experiment. Again, this pattern is

more pronounced under low inequality (T1-T3) than under high inequality (T4, T5).

Figure A.3: Decrease in switches between A and B over the first 50 periods
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A.1.2 Does inequality threaten stability?
Stability before and after t=50 — robustness checks

In the main text, we exclude the first 20 periods from the analysis of how stability changes
after t = 50. The reason for this is that we want to test how an established convention is
affected by increases in inequality. However, in the first 20 periods of the game, stability is
still relatively low (average SSI = 0.37), indicating that a convention has not yet emerged.
Using all periods before t = 50 can thus confound results, as it includes initial periods of
miscoordination. Table A.1 shows that if we only exclude the first 10 periods as an initial
phase of emergence, where the average SSI = 0.29, all coefficients keep the same sign and
all but the coefficient for the Pure Inequality (T2) treatment remain significant. If we do not
exclude any period, again all signs remain the same, but now the Shock (T3) treatment also

loses its significance (see Table A.2).

Table A.1: Changes in stability after t = 50 — excluding first 10 periods

(T1) (T2) (T3) (T4) (T5)
Incremental ~ Shock  Pure inequality = Decreasing inequality =~ Control
After t=50 -0.18"** -0.10 -0.18"* 0.23*** 0.12**
(0.06) (0.09) (0.09) (0.07) (0.05)
Constant 0.61"** 0.69*** 0.81*** 0.38*** 0.31"**
(0.13) (0.06) (0.07) (0.09) (0.05)
N observations 2700
N clusters 30
N periods 90
R? 0.19

*p <01, p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the session level.

Note: Results of a single random effects panel regression. The dependent variable is the SSI in a given session and
period and varies between 0 and 1. Aftert = 50 is a dummy variable that takes the value 0 for the periods
before t = 50 and 1 for periods 51-100. The regression controls for treatment indicators and their interaction
with Aftert = 50. Each column shows the results for a different treatment as the base category. Treatment
differences are omitted from the table for conciseness. The first 10 periods are excluded, as it takes time for the
convention to emerge and the first periods still exhibit a large degree of switching behaviour (average SSI =

0.29).
Table A.2: Changes in stability after t = 50 — full sample
(T1) (T2) (T3) (T4) (T5)
Incremental ~ Shock  Pure inequality = Decreasing inequality =~ Control
After t=50 -0.13*** -0.02 -0.09 0.26*** 0.13**
(0.04) (0.09) (0.09) (0.07) (0.06)
Constant 0.56™** 0.61°** 0.72*** 0.35™** 0.30"**
(0.11) (0.05) (0.06) (0.08) (0.04)
N observations 3000
N clusters 30
N periods 100
R? 0.16

*p<0.1," p < 0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the session level.

Note: Results of a single random effects panel regression. The dependent variable is the SSI in a given session and
period and varies between 0 and 1. Aftert = 50 is a dummy variable that takes the value 0 for the periods
before t = 50 and 1 for periods 51-100. The regression controls for treatment indicators and their interaction
with After t = 50. Each column shows the results for a different treatment as the base category. Treatment
differences are omitted from the table for conciseness.
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Probability of choosing A before and after t=50

The change in behaviour between the first and the second part of the experiment also becomes
clear when looking at the individual choice data. As the SSI is based on the difference in A
choices between the yellow and green group, an increase in the probability of choosing A
for each individual is equivalent to a decrease in stability. Table A.3 shows the results of
a single random effects panel model, taking a binary variable that takes the value 1 if an
individual chooses A and 0 otherwise as the dependent variable and the Aftert = 50 dummy
as the explanatory variable of interest. As in the analysis of the SSI, the regression includes
treatment indicators and their interaction with After t = 50 as controls. Each column in
Table A.3 shows the results for taking a different treatment as the base category to present
the effect for each treatment. As can be seen from Table A.3, the individual probability of
choosing A differs significantly between the first and the second 50 periods for all treatments.
In all three treatments where inequality increases (T1-T3), we see a significant increase in the
probability of choosing A after t = 50. This shows again that stability is negatively affected
by increasing inequality. In treatments where inequality is not increasing (T4, T5), by contrast,

the probability of choosing A decreases after t = 50, indicating an increase in stability.

Table A.3: Changes in the probability of choosing A after t = 50

(T1) (T2) (T3) (T4) (T5)
Incremental ~ Shock  Pure inequality = Decreasing inequality =~ Control
After t=50 0.12*** 0.07*** 0.07*** -0.11%* -0.04**
(0.01) (0.02) (0.02) (0.01) (0.02)
Constant 0.38*** 0.37*** 0.38"** 0.48"** 0.50***
(0.10) (0.10) (0.09) (0.11) (0.10)
N observations 41600
N subjects 416
N clusters 30
N periods 100
R? 0.01

*p<0.1," p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the session level.

Note: Results of a single random effects panel regression. The dependent variable is a binary variable that takes
the value of 0 if an individual chooses action B and 1 if they choose action A. After t = 50 is a dummy vari-
able that takes the value 0 for the first 50 periods of the experiment and 1 for periods 51-100. The regression
controls for treatment indicators and their interaction with Aftert = 50. Each column shows the results for
a different treatment as the base category. Treatment differences are omitted from the table for conciseness.
The regression controls for group size.

Deviations from an established convention

Table A.4 explores whether certain individual characteristics predict the probability to ini-
tialise deviations from an established convention. As deviations happen mainly under increas-
ing inequality, the analysis is restricted to T1-T3. Initialising a deviation is thereby defined
as choosing an action that goes against the established convention, while the majority of the
own group is still following it. An individual is thus classified as an initiator if the majority
of their group still chooses B (A), but they decide to choose A (B). As the first 50 periods are
treated as the emergence stage of a convention after which one group specialises in action A

and the other in action B, the analysis is restricted to periods larger than 50.
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Table A.4 shows the results of random effects panel regressions with a binary variable that
takes the value 1 if an individual deviates and 0 otherwise as the dependent variable and dif-
ferent individual characteristics as the explanatory variables. Column (1) reports results for a
pooled regression across T1-T3, while columns (2) — (4) show results by treatment. The re-
sults show that the probability of deviating is lower for higher levels of stability (higher SSI).
This is intuitive, as in these cases the risk of receiving zero is particularly high. Moreover,
individuals who are more conscientious and report a higher negative affect are more likely to
deviate. There is also some evidence that individuals with a lower level of risk aversion are

more likely to deviate (only significant in T1).

Table A.4: Probability of deviating from a convention (t > 50)

(T1-T3) (T1) (T2) (T3)
Pooled Incremental Pure inequality Shock
SSI -0.4117** -0.407*** -0.440™** -0.405***
(0.014) (0.019) (0.024) (0.019)
Female 0.011 -0.023 0.016 -0.011
(0.021) (0.028) (0.066) (0.027)
Age -0.000 0.002 0.001 -0.006*
(0.002) (0.003) (0.008) (0.003)
Prosocial -0.010 -0.028 0.013 0.018
(0.017) (0.033) (0.042) (0.031)
Risk aversion -0.006 -0.019** -0.001 -0.008
(0.004) (0.007) (0.010) (0.009)
Big 5
Openness 0.009 0.031 -0.003 -0.011
(0.009) (0.021) (0.017) (0.018)
Conscientiousness 0.016** -0.005 0.020 0.036***
(0.008) (0.015) (0.015) (0.008)
Extroversion 0.008 0.006 0.029* -0.002
(0.007) (0.017) (0.015) (0.015)
Agreeableness -0.009 -0.002 0.016 -0.037*
(0.010) (0.008) (0.024) (0.022)
Neuroticism -0.004 -0.004 -0.005 0.015
(0.006) (0.011) (0.011) (0.010)
Negative affect 0.002*** 0.003*** 0.003*** 0.000
(0.000) (0.001) (0.001) (0.001)
Constant 0.193* 0.266 0.085 0.479*
(0.111) (0.182) (0.296) (0.265)
N observations 20800 20800 20800 20800
N subjects 416 416 416 416
N clusters 30 30 30 30
N periods 50 50 50 50
R? 0.12 0.13 0.13 0.13

*p <01, p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the session level.

Note: Results of random effects panel regressions for t > 50. The dependent variable is a binary variable that
takes the value of 1 if an individual chooses action A despite the majority of their group choosing B or vice
versa and 0 otherwise. Analysis is restricted to periods larger than 50, as the first 50 periods are treated as the
emergence stage of a convention. Regressions control for group size.
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Affect responses

Figure A.4 shows how negative affect develops over time across dominant and submissive
groups. With growing stability but also growing inequality in earnings between groups, we
observe that a gap in affect emerges. Dominant groups show more positive emotional affect

over time, while submissive groups show more negative affect, leading to a significant differ-
ence over the first 50 periods (t-test, p < 0.001).

Figure A.4: Affect responses for t < 50
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Note: Negative affect is measured on a scale from 0 to 100, with higher values indicating more negative emotions.
Negative affect is measured every tenth round.

Figure A.5 shows how negative affect develops for dominant and submissive groups over
the whole experiment for the different treatments. We can see that overall the gap between
dominant and submissive groups persists throughout the experiment. Moreover, affect de-

pends on the level of inequality. An increase in inequality (T1, T2, T3) initially leads to an

Figure A.5: Affect responses across treatments
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increase in negative affect, while a decrease in inequality (T4) results in more positive affect

I'CSpOI’lSEfS.23

A.1.3 Treatment differences
Coordination under high inequality given different histories

In both the Shock (T3) and the Control (T5) treatment, participants face high inequality (A =
75) for t > 50. The difference is however that in T3, participants experienced high stability
in the first 50 periods while participants in the Control (T5) treatment did not. In Table A.5,
we regress the SSI as the dependent variable on a time trend, treatment indicators, and their
interaction. We thereby focus on the periods 51-100, where inequality is identical in both T3
and T5. While the Control (T5) treatment does not show a statistically different SSI at t = 51
from the Shock (T3) treatment, we can see that the increase in stability is significantly lower.
This shows that past experiences of instability can undermine coordination even in environ-
ments with low inequality. The regression results are robust to the inclusion of controls in

column (2) and a fixed effects specification in column (3).

Table A.5: The effect of different histories on coordination under high inequality (A = 75)

(1) (2 ®3)
Baseline = Shock (T2)
Control (T5) 0.385 0.248
(0.236) (0.296)
Time trend 0.010*** 0.010*** 0.010***
(0.003) (0.003) (0.003)
Control (T5) x time trend -0.008™* -0.008™* -0.008™*
(0.004) (0.004) (0.004)
Constant -0.102 -0.287 0.364"**
(0.213) (0.270) (0.088)
Demographic controls No Yes FE
N observations 1500 1500 1500
N clusters 30 30 30
N periods 50 50 50
R? 0.13 0.33 0.05

*p <01, p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the session level.

Note: Results of three panel regressions for t > 50. The dependent variable is the SSI in a given session and period
and varies between 0 and 1. Demographic controls include the difference in the share of female participants
as well as in average measures of Big 5, risk aversion, prosociality and age between the groups in a session.
All regressions include treatment indicators for T1, T2, and T4. As the relevant comparison is between T3 and
T5, they are omitted from the table. Columns (1) and (2) are random effects models, while column (3) reports
results of a fixed effects estimation.

2 At later periods, we observe more positive responses in T2 and T3 and even a closure of the gap between sub-
missive and dominant groups in T1. This has to do with the specific dynamics of each session and the existence
of reversals (see Section 5.3.4).
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Coordination under low inequality given different histories

Table A.6 regresses the SSI in a given session and period on treatment indicators, a time
trend, and their interaction. Our comparison of interest is between the Decreasing Inequality
(T4) treatment for t > 50 and the treatments with low initial inequality (T1-T3) for t < 50.
For these intervals, the treatments share low levels of inequality (A = 25), but T4 has a history
of instability that is absent in the other treatments. Column (1) in Table A.6 compares the SSI
by treatment, taking T4 as the baseline. While for all treatments stability increases over time,
we see that the time trend is stronger in T1-T3 (even though not statistically significant for
T1). In columns (2) - (4), we pool all three treatments with initially low inequality. Again
the latter show a significantly more positive time trend than T4. This result is robust to the

inclusion of controls in column (3) and a fixed effects in column (4).

Table A.6: The effect of different histories on coordination under low inequality (A = 25)

By treatment T1-T3 pooled
(1) @) ®) 4
Baseline = Decreasing inequality (T4)
Incremental (T1) -0.124
(0.147)
Shock (T3) -0.091
(0.158)
Pure inequality (T2) -0.182
(0.146)
Time trend 0.005"**
(0.002)
Incremental (T1) x time trend 0.003
(0.003)
Shock (T3) x time trend 0.008™**
(0.002)
Pure inequality (T2) x time trend 0.007***
(0.002)
Low inequality (T1-T3) -0.132 -0.111
(0.140) (0.142)
Time trend 0.005*** 0.005*** 0.005***
(0.002) (0.002) (0.002)
Low inequality (T1-T3) x time trend 0.006™** 0.006*** 0.006™**
(0.002) (0.002) (0.002)
Constant 0.488** 0.488** 0.388" 0.367***
(0.135) (0.135) (0.216) (0.033)
Demographic controls No No Yes FE
N observations 1500 1500 1500 1500
N clusters 30 30 30 30
N periods 50 50 50 50
R? 0.23 0.20 0.24 0.16

*p<0.1," p<0.05 *" p < 0.01. Standard errors (in parentheses) are clustered at the session level.

Note: Results of four panel regressions. The dependent variable is the SSI in a given session and period and varies
between 0 and 1. All regressions include a treatment indicator for T5. As the relevant comparison is between
T4 and T1-T3, it is omitted from the table. Demographic controls include the difference in the share of female
participants as well as in average measures of Big 5, risk aversion, prosociality and age between the groups
interacting with each other in a session. Column (1), (2) and (3) are random effects models, while column (4)
reports results of a fixed effects estimation.



APPENDIX — CHAPTER 1 101

Behaviour in treatments with non-increasing inequality

Figure A.6 shows the share of A choices for yellow and green groups by session for treatments
with non-increasing inequality (T4, T5). In particular, in the Decreasing Inequality (T4) treat-
ment — but also to a lesser extent in the Control (T5) treatment — average stability is larger
for t > 50 than in the first 50 periods, as indicated by the increasing coordination on different
actions between groups. As inequality is either decreasing or stable, it is not surprising that

we do not see any attempts at reversals in these treatments.

Figure A.6: Behaviour in treatments with non-increasing inequality (by session)
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Simulations for a model where 0; decreases with Hand L

Figure A.7: Simulation of the Incremental (T1) treatment if 0; decreases with H and L
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Figure A.8: Simulation of the Pure Inequality (T2) treatment if 0; decreases with H and L
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Figure A.9: Simulation of the Decreasing Inequality (T4) treatment if ©; decreases with H and

L
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Figure A.10: Simulation of the Control (T5) treatment if 0; decreases with H and L
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Simulations for a model where 0; decreases with Z

Figure A.11: Simulation of the Incremental (T1) treatment if 6; decreases with Z
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Figure A.12: Simulation of the Pure Inequality (T2) treatment if 8; decreases with Z
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Figure A.13: Simulation of the Decreasing Inequality (T4) treatment if 0; decreases with Z
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Figure A.14: Simulation of the Control (T5) treatment if 0; decreases with Z
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A.3 Instructions

Main experiment

All participants received a hard-copy of the instructions for the main experiment at the begin-
ning of the session. The following text shows the instructions for Incremental, Pure Inequality
and Shock treatment (T1 — T3). Instructions for Controland Decreasing Inequality treatment

(T4, T5) use different payoffs and are presented in brackets.
General instructions for participants
We warmly welcome you to this experimental study.

Please read the following instructions carefully. During this experiment, depending on your
decisions and those of other participants, you can earn some money over and above your
show-up fee of £3. It is very important that you read all the instructions carefully, so that you
understand the potential consequences of your decisions. If you have any questions, please
raise your hand and an experimenter will come to you. During the experiment, please do not
try to communicate with any of the other participants and please do not use mobile phones.
If you do not follow these rules, you will be excluded from the study and will not be paid.
Below, we describe the experiment you are going to participate in during today’s session. The

anonymity of all the decisions you make during the experiment is guaranteed.

Detailed information about the study

Earnings

During the experiment, you will earn points. Then, at the end of the experiment, your to-
tal points will be converted into pounds using the following conversion rate: 100 points =
£0.15 The resulting amount plus your show-up fee of £3 will be given to you in cash at the
end of today’s session.

Allocation into groups

At the beginning of the experiment, you and each of the other participants in the session
will be randomly assigned to a group by the draw of a coloured ball (with probability 0.5).
Half of the participants will be assigned to a green group, the other half to a group.
Each participant will stay in the same group for the whole experiment.

The decision situation

In this experiment you will play a game 100 times. We will refer to each time you play as a

round. The game is played in pairs. In each round, you will play the game with someone
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randomly selected from a differently coloured group. New random selections will be

made for each round. So, if you are in a green group, you will be randomly and newly paired
with a player from a group in each round. And, if you are in a group, you will
be randomly and newly paired with a player from a green group in each round. The group
you are paired with stays the same for all 100 rounds. You will never know the identity of

the people you play each game with and they will never know yours.

In a round, you and your playing partner for that round each have to choose between Ac-
tion A and Action B. The consequence for you of the action that you choose depends also on
the action chosen by your partner. To understand exactly what this means, take a look at the

Decision table below.

Decision table
Choice of player
Choice of Action A 0 points a points
green
player
Action B b points 0 points
The Decision table can be read as follows:
If the green player chooses A and the player chooses A, then both players receive
0 points. If the green player chooses B and the player chooses B, then both players
receive 0 points.
If the green player chooses A and the player chooses B, then the green player re-
ceives a points and the player receives b points. If the green player chooses B and
the player chooses A, then the green player receives b points and the player

receives a points. During the experiment the amounts for a and b will vary, so keep an eye on
the decision table when making your choices. At regular intervals we are going to highlight
the decision table to help you remember to check it. However, the amounts of a and b could
change at any time. So, you need to quickly check the decision table, before making your

choice in each round.

As you can see, the lowest paying situation for the players is if both make the same choice,
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that is, if both players choose A or both players choose B.

Both players make their decision whether to choose A or B simultaneously. So, in each round,

you will not know your partner’s decision before you make your decision.

Below, is a screenshot of what you will see on your computer in the first round of the exper-
iment.?* The screen is set up assuming that you are a member of a green group. At the top of
the screen is a reminder of your group and the group to which your playing partner for that
round belongs. On the left-hand side is the Decision table (same as you saw above). Note that
for example in this round a=75 and b=50 [a=100 and b=25]. You indicate your choice for
the round in the box in the bottom right hand corner of the screen. In each round you must

choose either Action A or Action B.

The table on the fop left reminds you of the possible outcomes of the task. In the box at the bottom right, piease enter your choice of action for this round

Remember that you are a member of a green group and your partner is a member of a group.

Decision table

Choice of player

Choice of
green
player
(you)

Action A 0 points 75 points

Action B 50 points 0 points

Make your choice

What action do you want to take in this round?

ActionA
€ AdionB

(I

After each round, before you start playing the next round, you will be given the following

information, summarising the last round:

a reminder of your group affiliation and the group affiliation of the person you played

with in the previous round

+ the choice you made in the previous round and how many points you earned in the

previous round

« how many points players from YOUR group who chose A in the previous round earned

on average in that round

+ how many points players from YOUR group who chose B in the previous round earned

on average in that round.

Below is an example for the screen summarizing the last round, assuming that you are a

member of a group:

#The screenshot for the Decreasing Inequality (T4) and the Control (T5) treatment shows a=75 and b=50.
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OUTCOME OF YOUR LAST ROUND:

In the last round, you were a member of a group.

In the last round, your partner was a member of a green group.
In the last round, you chose Action A and earned x points.

On average members of your group that chose Action A in the last round earmmed x points

On average members of your group that chose Action B in the last round eamed X points.

Note that where you see “x points” in the screenshot above, positive numbers will appear, as
appropriate, during the experiment. After round 100 you will receive a summary of the whole
experiment. Then, we will ask you to complete a questionnaire, which consists of three parts.
You will receive more detailed information about the questionnaire after you have completed

the experimental task. Finally, you will be paid.

Summary

Participants are randomly assigned to a or a green group. Participants’ group af-

filiation remain the same for all 100 rounds.

« In each round you will be newly, randomly matched with a participant from a differently

coloured group. You will always be paired with someone from the same other group.
+ You and your partner each have to choose either A or B and you do this simultaneously.

« If you and your partner both choose A or both choose B, each of you will earn zero. If
one of you chooses A and the other B, the one choosing A earns a points and the one

choosing B earns b points.

« The amounts for a and b can change during the experiment. It is thus important that

you quickly check the decision table, before making your choice in each round.

If you have completely understood the instructions, please answer the control ques-
tions on screen. If you have any questions please raise your hand and an experi-

menter will come to you.
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Risk elicitation task

The instructions for this part of the experiment were provided on screen (see screenshot be-
low). This is an example of the instructions for a green player. The instructions for a yellow

player were adjusted accordingly. The text on top of the screen reads as follows:

Hypothetical games (1 of 6)

Now you are not playing against another participant, but against the computer. Further, as
well as making its own choice between A and B, the computer makes your choice as well. The
only choice you have is which game to play. You are going to be asked to make six choices.
Each time, you will be choosing one out of two games. You are still the green player, the
computer has taken over the role of the player. Look at Game 1 first. In Game 1
the likelihood of the computer playing A is 100% and the likelihood of it playing B is 0% and
the computer has chosen B for you. Then look at Game 2. In Game 2 the likelihood of the
computer playing A is 50% and the likelihood of it playing B is 50% and the computer has
chosen A for you. Please tell us which of the games you would prefer to be played. Once you

have chosen your six games, one will be played out for real money.

Hypothetical games (1 of 6)

Now you are not playing against another participant, but against the computer. You are still the green player, the computer is taking over the role of the player. Look at Game 1 first. You can see that
the computer is playing A with 100% and B with 0%. Knowing how the computer decides, please choose which action you want to take in Game 1. Then look at Game 2 and make your decision taking the
probabilies of Game 2 into account. Finally, tell us which of the games you would prefer to play. You will face 6 decisions between two games. One of the games you chose will be played for real money. You
told us your action, the computer’s action will be determined using the respective probabilties

Game 1 Game 2
Choice of Choice of
(100%) (0%) (50%) (50%)
Choice of " N Choice of - N
green Action A 0 points 75 points green Action A 0 points 75 points
player player
(you) (you)
Action B 50 points 0 points. Action B 50 points. 0 points
What action do you want to take in Game 1?7 What action do you want to take in Game 2?
© ActonA © Actona
© ActonB © ActionB

Make your choice

Which game do you prefer to play?

© Game1
© Game2

(G
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Questionnaire

1) Below you see a number of statements. For each statement, please indicate how much you
agree with this. I SEE MYSELF AS SOMEONE WHO...

[Answer options were on a 7 point Likert scale from strongly disagree to strongly agree]

+ ..does a thorough job

« ..1s communicative, talkative

+ ..is sometimes somewhat rude to others
« ..is original, comes up with new ideas
« ..worries a lot

« ..has a forgiving nature

« ..tends to be lazy

« ..is outgoing, sociable

« ...values artistic experiences

+ ...gets nervous easily

+ ...does things effectively and efficiently
+ ..is reserved

+ ..is considerate and kind to others

« ..has an active imagination

« ..is relaxed, handles stress well

2) What is your gender? (male/ female/ other)

3) What is your age?

4) Which year of university are you in? (Undergraduate first year/second year/ third year/
fourth year or further/ Master/ PhD/ other)

5) Which faculty do you belong to? (Arts/ Engineering/ Medicine and Health Sciences/ Sci-

ences/ Economics or Business School/ Social Sciences/ None of the above)

6) How many participants of this experiment have you known beforehand?

7) At which round did the payoffs change?

8) How often did you take the decision table into account before making your decision?

9) Did you hear any details about this experiment from other students before participating?
(Yes/ No)
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10) Do you have any other comments on this experiment? If yes, you can give us feedback

here. If not, just type no into the box.

Thank you very much for participating in this experiment!

Your total payoff from this experiment is £x.

You will receive your payment in a moment. All payments will be rounded up to the next

decimal. Please wait until you are called up.
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B Appendix for Chapter 2

B.1 Theoretical appendix

B.1.1 Proofs

Proof of Proposition 1 Substituting miy = aixit + (1 — &4) % into Equation (2) and
maximising the expression with respect to «; yields
Xy X
max Yyi; = aixit + (1 — oq)% +28 wrt o (B.1)

Bi

mit

oy} . . . .
ali(‘: =Xit — %, implying the following corner solutions:

Solving Equation (B.1) results in

(B.2)

Given differences in relative income, where H refers to a relatively higher income and L to

a relatively lower income, % can be written as % = XH%H“

. By definition X1yt > Xrt.
Consequently, for richer individuals we have xi; > % resulting in of = 1. For poorer

individuals we have x;; < % resulting in o = 0. W

Proof of Proposition 2 Using the result from Proposition 1 that my¢ = Xk for richer

individuals and substituting it into Equation (5a) results in

mi; = (1 —pi)xi2 +pi lyixir + (1 —vi) (X2 —x51)] . (B.3)

feasible my; satisfying X2 = xi1 + X1

mj, can be derived analogously and is therefore omitted from the rest of the proof. Note that

Xz can be written as xi2 + xj2. Equation (B.3) can be simplified to
mi =xi2 + pivilxi1 —xi2) — pi(1 —vi)(x51 — x52). (B.4)

Reactions to own shocks (xi1 — x{2) and the shocks of others (xj1 — Xj2) can be analysed by

evaluating the following FOC:
2 — = —pi(1—v1) <0 (B.5)

This is true as pi,yi € [0,1]. If p; > 0 and 0 < y; < 1 these inequalities become strict. ll

Proof of Proposition 3 Substituting my = % into Equation (5a) yields
« X X X
mi = (1-p0) 5 +ei G + (1 —vi)Xa— 5. (B.6)

feasible m satisfying X, = ZXT]
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The fair allocation for the other person mj, is again omitted as it is derived analogously.
Simplifying Equation (B.6) leads to

* :& (X1 _XZ)

(X7 —X2)
Miz = 5 T PiYi > —_—

S (B.7)

—pilT—vi)
Both a shock to self and a shock to other ultimately lead to a reduction in # The FOC is
then m = piYi—Pi(1—7i). m}, is thus independent of whether there is an own
shock, a shock to other or a shock to both. If y; = 0.5, FOC=0. B

B.1.2 Model variation: Shares as reference points

In the main text, the fair allocation is expressed in absolute terms. An alternative is to use
shares of the total endowment. In this section, I show that the key predictions of the frame-
work are robust to this modification.

In line with Barr et al. (2015), the utility function used in Cappelen et al. (2007) can be
slightly adjusted such that it does not depend on absolute income but the share of income that
individuals allocate to themselves ({Jit):

(Qit — M)

) 2
Uit = Yic — Bi 2 yBi =0 (B.8)

The optimal share allocated to self is then: yi, = m¢ + Bi Similarly,it is possible to express
the allocation that is perceived as fair in terms of shares: miy = aiXit + (1 — «i)1/2, where

Xit is the share that individual 1 contributed to total earnings.

Proposition 1a Fairness views depend on relative income. For richer individuals o = 1, im-
plying that they hold a contribution-based fairness view (myt = Xkt ). Poorer individuals, with

o = 0 hold an egalitarian fairness view (myy = %)

Proof of Proposition 1a The proof is analogously to the one in B.1.1. Maximising U3,
with respect to o
- . 1
max Yip = oiXit + (1 —o)1/2 +B— w.r.t o (B.9)
i

Myt

results in the following corner solutions

1, %y > 1/2.
o = i > 1/ (B.10)
0, iffig < 1/2.

If there exist differences in earnings with Xjy+ > X[ ¢, then for individuals with higher earnings
(H) by definition X;¢ > 1/2 and vice versa for individuals with lower earnings (L). Richer in-
dividuals are thus predicted to hold contribution-based views (a{ = 1) and poorer individuals
to hold egalitarian views (i = 0). B

omy,
Xi1—Xi2)

Proposition 2a: Richer individuals react to negative income shocks. For own shocks 3l

pi = 0, while for shocks to others a(fj% =—pi <0.

1—%52)
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Proof of Proposition 2a Analogously to Equations (5a) and (5b) in Section 2 the al-
location perceived as fair after a shock can be modelled as a weighted average between the
pre-shock fairness judgement that serves as a reference point and the hypothetical judgement

of the post-shock situation:
mi; = (1 —pi)miz + pimig and mj; =1—m{, (B.11)

Note that when focusing on shares, a shock that reduces the own share of earnings automat-
ically increase the other’s share and vice versa. This has two implications. First, it is theoreti-
cally not possible to isolate a negative own shock from a positive shock to the other. Second,
my; will always be feasible, as shares can be calculated independently of a reduction in total
resources. It is thus not necessary to introduce weights for own and other’s reference points
(vi). As the fair allocation to the other individual is automatically given by m;k 5, =1-—mj,it
is omitted in the rest of this section.

For richer individuals, where miy = Xit, Equation (B.11) can be simplified to
mi = Xiz2 + pi(Xi1 — Xi2). (B.12)

Given that individuals care about pre-shock reference points (p; > 0), the response to an
omj,
> 0 (xi1—xi2)

own negative income shock = p; will be positive, implying an increase in the

share individuals view as fair for themselves. By contrast, if there is a negative shock to the

*

om;
other person, W_‘ilz)

themselves decreases. Proposition 2 thus also holds when using shares as reference points.li

= —p; will be negative, and the share an individual views as fair for

Proposition 3a: Poorer individuals take the same allocation decision independent of who suffers

a shock. The effect of a negative shock is equal to zero.

Proof of Proposition 3a Using Equation (B.11) and the result from Proposition 1a that

for poorer individuals mi¢ = 1/2, the allocation perceived as fair can be written as
mi = (1—pi)1/2+pi1/2=1/2. (B.13)

omy
Consequently, m

the allocation that is perceived as fair is independent of shocks. ll

= 0. For poorer individuals following an egalitarian fairness view,

B.1.3 Application to experimental setting

In the following, I apply the theoretical framework to the experimental design. An individual
is predicted to hold contribution-based fairness views (ot = 1) if xi¢ > % and egalitarian
views (i = 0) otherwise. As % = xHt + XLt and by definition Xt > x this implies that
for H players o = 1, while for L players o = 0.

For H players, the final allocation considered as fair is then given by mj, = x> +
PiYi(xi1 — xi2) — pi(1 —¥i)(Xj1 — %j2) (see Equation (B.4)). For L players it is given by
mi, = % + pﬂ/iw —pi(1 — yi)(x%xﬂ (see Equation (B.7)). Depending on the

matching between participants, we have situations in which there is a) no shock, b) only a
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shock to self, ¢) only a shock to the other, d) a shock to both. In the main experiment, absolute
shocks are identical for H and L players with x111 —x112 = xp 1 —x12 = 100. For the variation,
where shocks are identical in relative terms we have xp1 — xH2 = 300 and x1 1 —x12 = 100.
Table B.1 presents the predicted fair allocations to self (m},) for these values. The changes
resulting from the variation with xp{1 — xp2 = 300 are provided in brackets. Fair allocations
to the other player (m;k ,) can simply be calculated by using X; — mf, and are thus omitted
from the table.

Table B.1: Fair allocations to self (m7,)

| H players | L players
No shock 300 200
Shock to H 300 + p1yi100(300) 200 + p;vi50(150) — pi (1 —v1)50(150)
Shock to L 300 — pi(1 —v4)100 200 + p;vi50 — pi(1 —v41)50

Shock to both | 300 + piyi100(300) — i (1 —v1)100 | 200 + piyi100(200) — pi (1 —v1)100(200)

Note: Values in brackets refer to fair allocations under constant relative shocks.

Table B.1 illustrates that for H players conditional on yi, p; > 0 a shock to self increases
the allocation to self individuals view as fair, while a shock to the other player reduces this
amount. As the effects are additive, if both players are hit by a shock the final evaluation
depends on yi. Moreover, in the constant relative shocks variation (in brackets) the absolute
shock is larger for H players. If participants think in absolute terms it is thus likely that they
show a larger reaction to own shocks.

By contrast, independent of the shock, L players, perceive similar amounts as fair (200).2°
As final allocation decisions depend on fairness judgements, the framework thus predicts that
H players, but not L players, will react to negative income shocks.

As Section B.1.2 shows, these predictions also hold when expressing the utility function
in terms of shares. Applied to the experimental design, this means that L players will al-

ways perceive an allocation of 1/2 as fair. For H players, an own shock increases the alloca-

tion perceived as fair (% = p;i = 0), while a shock to the other player decreases it
omj . )
(m =—pi <0).

B.1.4 Extension: self-serving belief formation

So far I have assumed that individuals have perfect knowledge about shocks. While this is a
reasonable assumption for own shocks, there might be uncertainty about the shocks of others.
In this section, I thus outline an extension of the theoretical framework that incorporates
incomplete information about the other’s shock.

As before, individuals learn about their own relative income position at t = 0 and form

o . Before deciding on the allocation they perceive as fair at t = 1, under incomplete infor-

% As p; and y; are exogenous, any deviation from 200 will be identical in the shock to H, shock to L, and shock to
both condition.
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mation, they first need to form expectations about the other’s shock (at t = 0.5). I assume that
while individuals do not know whether the other suffered a shock, they do know the share
of individuals that have been hit by a shock within the population (o). When forming beliefs
about the likelihood that another individual that is drawn from this population suffers a shock
(ps), a rational and unbiased expectation is thus to guess ps = o.

However, individuals might benefit from distorting their beliefs. In doing so, they trade
off the costs of deviating from an honest assessment against the benefits of deviating from
0. This is similar to standard models of lying aversion (see e.g. Fischbacher & Follmi-Heusi,
2013; Gneezy et al., 2018). The benefit of deviating is to avoid lower allocations to self as a fair
response to the other’s shock (b;). The cost is a psychological cost of not being honest (c;).

An individual would thus deviate from guessing ps = o iff
(G—ps)bi > ¢q, withc; > 0. (B.14)
Corollary It is never optimal for individuals to deviate from ps = 0, unless b; > c;.

Intuitively, individuals would never guess ps > 0, as this involves costs of not being honest
but no benefits. The question is thus, when would they downplay their beliefs that the other
suffered a shock? To inform the subsequent predictions, I use the experimental results from
Section 4.2, showing that richer individuals allocate less to themselves after they suffer a shock
(Result 2ii), while poorer individuals do not respond to shocks (Result 3). This is in line with
the theoretical framework for p; > 0 and y; = 0.5.

Formally, after a shock to the other, for richer individuals the fair amount for themselves
decreases by pi(1—vy1)(x1j —x2j). This corresponds to the amount that can be gained if they
believe the other did not suffer a shock (b;). As long as i is not indifferent about a shock to the
other (yi; < 1,p;y > 0) and by > cy, i should choose ps < 0. From U(ps) = (0 — ps)bi — ¢4,
it can be seen that an individual’s utility is maximised at p§ = 0.

For poorer individuals, the experiment shows that b; = 0, as they do not change their
allocations after shocks, implying b; < c;i. Equation (B.14) can thus never hold for poorer

individuals and it is optimal for them to guess ps = o.

Proposition: Richer individuals can benefit from deviating from o with pg = 0 if by > cy. For
poorer individuals b; < ¢y, implying that they will never find it optimal to deviate fromps = ©.
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B.2 Additional analysis

All subsequent analyses are referenced in the document. They are structured by section within

the chapter. Brief descriptions are provided for each analysis.

B.2.1 Sample and procedures

Balance checks

Table B.2: Sample characteristics and balance test across shocks

Total No shock to self Shock to self Difference

Age 31.82 31.62 32.02 -0.40
Gender (Female=1) 0.44 0.43 0.45 -0.02
Education level

No formal education 0.01 0.01 0.01 0.00

Secondary school/GCSE 0.11 0.13 0.08 0.05*

College/A levels 0.17 0.17 0.17 0.00

Undergraduate degree 0.34 0.34 0.34 0.00

Graduate degree 0.34 0.30 0.39 -0.09**

PhD 0.03 0.05 0.02 0.03*
Employment status

Full-time 0.50 0.50 0.50 0.00

Unemployed 0.19 0.19 0.19 0.00

Part-time 0.31 0.31 0.31 0.00
Income bin (1-8) 3.62 3.79 3.45 0.34**
Household size 2.79 2.80 2.79 0.01
Social ladder (1-10) 5.45 5.50 5.40 0.11
Loss in livelihood (1-7) 3.55 3.52 3.59 -0.07
Financial struggles (1-7) 3.59 3.59 3.60 -0.01
Fairness task (1-7) 4.08 4.07 4.09 -0.02
Region

Europe 0.80 0.78 0.81 -0.03

North America 0.09 0.09 0.09 0.00

Other 0.11 0.12 0.10 0.02
N 536 268 268 536

*p<0.1,* p<0.05**p<001

Table B.2 shows the demographic composition of the sample. As can be seen, participants
who suffer or do not suffer a shock within the experiment are balanced across most variables.
The only small differences are with respect to education, where participants without a shock
are slightly more likely to have a secondary school degree or a PhD and less likely to have
a graduate degree. Moreover, participants who do not suffer a shock are in a slightly higher
income bin. All differences are however very small.

Similarly, table B.3 shows that the sample is balanced across all observable demographics
with respect to H and L players. The only significant difference lies in the fairness perception
of the task. This, however, is an intuitive result as L players are assigned lower initial earnings

and might thus feel disadvantaged compared to H players.
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Table B.3: Sample characteristics and balance test across player types

Total H players L players Difference

Age 31.82 31.94 31.70 0.24
Gender (Female=1) 0.44 0.47 0.41 0.07
Education level

No formal education 0.01 0.01 0.00 0.01

Secondary school/GCSE 0.11 0.12 0.09 0.04

College/A levels 0.17 0.17 0.16 0.01

Undergraduate degree 0.34 0.32 0.36 -0.04

Graduate degree 0.34 0.34 0.35 -0.01

PhD 0.03 0.03 0.04 -0.02
Employment status

Full-time 0.50 0.50 0.50 0.00

Unemployed 0.19 0.19 0.19 0.00

Part-time 0.31 0.31 0.31 0.00
Income bin (1-8) 3.62 3.61 3.63 -0.02
Household size 2.79 2.74 2.85 -0.11
Social ladder (1-10) 5.45 5.54 5.35 0.19
Loss in livelihood (1-7) 3.55 3.55 3.56 0.00
Financial struggles (1-7) 3.59 3.58 3.60 -0.02
Fairness task (1-7) 4.08 4.27 3.88 0.39™**
Region

Europe 0.80 0.80 0.79 0.01

North America 0.09 0.09 0.09 0.00

Other 0.11 0.11 0.12 -0.01
N 536 268 268 536

*p<0.1," p <005 " p<0.0L

B.2.2 Effect of negative income shocks
Affect reaction to own shock

Figure B.1 shows how people feel after learning they did/did not experience a negative shock
within the experiment. Affect is measured on a scale from —50 to +50, where higher values
are associated with more positive reactions. For both player types receiving a negative shock
leads to significantly more negative affect reactions (p < 0.001). This provides evidence that

the shock matters to participants and is perceived as a negative event.

Figure B.1: Affect reactions to finding out about a shock/no shock to self

How did you feel when you learned you did/
did not suffer a shock?

50

25

affect reaction
0
|

N,

No shock self Shock self

I [ players [ | H players ‘

-25

-50

Note: Whiskers represent 95% confidence intervals.
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Testing for order effects

For the regression analysis in Section 4.2, order effects may be a concern as participants take
repeated allocation decisions in different scenarios. Table B.4 shows the results regressing
allocations to self on indicators for own and other’s shock, an order dummy, and their inter-
action. Individually, the order effect is statistically insignificant. I then perform a test for the
joint significance of the order dummy and the interaction with treatment indicators. Again,

there are no significant results.

Table B.4: The effect of shocks on allocation to self (yi). Testing for order effects.

H players L players
(1) (2) (3) (4)
Shock self 13.10* 5.13 4.00 -9.34
(7.87) (10.76) (11.64) (16.81)
Shock other -13.99***  -14.56™* 2.79 6.00
(4.70) (5.82) (5.37) (7.47)
Decision order
Shock other first -5.69 -11.68 17.26 0.50
(8.83) (12.64) (12.29) (17.61)
Shock other x Shock other first 4.68 -1.43 -10.20 -7.56
(6.40) (8.15) (7.31) (10.43)
Shock self x Shock other 1.16 -6.03
(9.51) (10.72)
Shock self x Shock other x Shock other first 23.64 27.37
(17.77) (23.79)
Constant 278.58"** 282.43*** 208.69*** 215.79***
(6.93) (7.74) (10.33) (12.12)
N observations 536 536 534 534
N clusters 268 268 267 267
R? 0.02 0.02 0.00 0.01

*p<0.1,* p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the individual level.

Note: Results of OLS regressions. The dependent variable is the number of tokens individuals allocate to them-
selves (yi). Shock self is a binary variable that takes the value of 1 if an individual i suffered a shock themselves
and 0 otherwise. Shock other is a binary variable that takes the value of 1 if the player i has been matched with
suffered a shock and 0 otherwise. Shock other first is a binary variable that takes the value of 1 if an individual
was first faced with the decision situation where the other player had suffered a shock and 0 otherwise.

Looking at first decisions only

Despite the insignificant order effects, an additional robustness check that can be done is to
restrict the sample to the first decision of each individual. This gets rid of the within-subject
variation. Table B.5 shows the results of regressing allocations to self on indicators for own
and other’s shock for this restricted sample. In line with the full analysis, for H players the
effect of an own shock is positive, while it is negative if the other suffers a shock. However,
the coefficient on shock to other only becomes significant when including an interaction term
between own and other’s shock in column (2). As the coefficient on shock self in column (1) is
similar in size to the effect when including all three periods (b = —12.06, see Table 2.2), the
insignificance is likely due to the larger standard errors in the smaller sample. The significant
interaction term for H players indicates that individuals only become more generous after oth-

ers suffer a shock if they do not suffer a shock themselves. For L players, by contrast, reaction
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to shocks are insignificant in all specifications. Overall, the analysis of the first decision thus

confirms the results of the analysis in the full sample.

Table B.5: The effect of shocks on allocation to self (yi). Sub-sample of first decisions.

H players L players
(1) () (3) (4)
Shock self 23.44* 8.68 13.51 -8.89
(10.27) (12.49) (14.17) (19.59)
Shock other -11.69 -31.65™* 18.59 -2.54
(10.84) (14.87) (14.11) (19.76)
Shock self x Shock other 38.68" 41.62
(21.47) (28.11)
Constant 274.54*** 281.86** 204.26*** 215.98***
(8.20) (8.99) (12.00) (13.53)
N observations 183 183 186 186
R? 0.03 0.05 0.01 0.03

*p<0.1, p<0.05 *** p < 0.01. Robust standard errors in parentheses.

Note: Results of OLS regressions. The dependent variable is the number of tokens individuals allocate to them-
selves (y;). Shock self is a binary variable that takes the value of 1 if an individual i suffered a shock themselves
and 0 otherwise. Shock other is a binary variable that takes the value of 1 if the player i has been matched with
suffered a shock and 0 otherwise. All regressions are restricted to the first decision of each participant.

Differences between player types in their reaction to shocks

Table B.6 shows the results of a single regression of allocations to self, indicators for own

and other’s shock, Player types and their interaction. Column (1) shows the results for using

H players as the base category. Column (2) does the same for L players. The difference in

coeflicients between H and L players is reported in column (3). As Table B.6 shows, there is

a significant difference in both the intercept as well as the slope for shock other between H

and L players. This is also confirmed by a Chow test (p < 0.01 respectively). Although the

difference in the slope of shock to self is of similar size than the one of shock to other it is not

statistically significant due to larger standard errors. Nevertheless, overall the results confirm

Table B.6: Difference between player types in allocations to self (yi)

(1) (2) N E)
H players L players Difference

Shock self 13.10* 3.10 -10.00

(7.86) (11.62) (14.03)
Shock other -12.06*** -2.29 9.76**

(3.29) (3.66) (4.92)
Constant 277.61%** 211.72%** -65.89***

(6.73) (10.02) (12.07)
N observations 1072
N clusters 536
R? 0.11

*p<0.1," p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the individual level.

Note: Results of a single OLS regression. The dependent variable is the number of tokens individuals allocate to
themselves (yi). Shock self is a binary variable that takes the value of 1 if an individual i suffered a shock them-
selves and 0 otherwise. Shock other is a binary variable that takes the value of 1 if the player i has been matched
with suffered a shock and 0 otherwise. The regression controls for player type and its interaction with shock
indicators. Columns (1) and (2) show the results for a different player type as the base category. The regres-

sion controls for order effects.
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that H and L players show significantly different reactions to shocks in the experiment.

Reaction to shocks depending on fairness views

As Figure 2.3 shows, there is some heterogeneity in fairness views within types. Even though
most H players behave in line with a contribution-based view, some seem to follow an egal-
itarian view and vice versa for L players. As a robustness check, I thus test how individuals
who follow egalitarian or contribution-based fairness views (independent of whether they are
H or L players) respond to shocks. I thereby classify individuals as holding a contribution-
based view if — in the absence of a shock — they choose an allocation of 300 for the H and 100
for the L player. They are classified as egalitarians if they choose an allocation of 200-200.%°
Table B.7 regresses allocations to self on indicators for own and other’s shock for individuals
with contribution-based or egalitarian fairness views. In line with theory, the results show
that under contribution-based fairness views individuals respond to shocks, becoming more
selfish after a shock to self and more generous after a shock to other. Egalitarians, by contrast,

do not respond to any type of shock.

Table B.7: The effect of shocks on individuals with different fairness views

Contribution-based Egalitarian

(1) (2) (3) (4)

Shock self 25.12* 28.65" 0.89 0.06
(14.00) (15.12) (3.44) (0.35)

Shock other -10.34** -7.01 5.51 4.71
(4.93) (7.95) (3.40) (3.59)
Shock self x Shock other -7.06 1.67
(9.66) (6.91)
Constant 243.80*** 242.13*** 201.14*** 201.55***

(11.65) (12.16) (1.99) (1.64)

N observations 280 280 356 356
N clusters 140 140 178 178
R? 0.07 0.07 0.01 0.01

*p<0.1," p<0.05 " p<0.01. Standard errors (in parentheses) are clustered at the individual level.

Note: Results of OLS regressions. The dependent variable is the number of tokens individuals allocate to them-
selves (y;). Shock self is a binary variable that takes the value of 1 if an individual i suffered a shock themselves
and 0 otherwise. Shock other is a binary variable that takes the value of 1 if the player i has been matched with
suffered a shock and 0 otherwise. All regressions control for order effects.

Controlling for the perception of shocks

Table B.8 shows that the effect of shocks on allocation decisions is robust to controlling for
perceptions of shocks. In the post-experimental survey, participants are asked to judge their
own shock relative to the shock to the other person. They can either say that they were more,
less, or equally affected by the shock compared to their co-player. This analysis can only be
done for the sub-sample of participants who suffered a shock themselves, which is why shock

self is not included in the regression. As can be seen, H players show a negative reaction to the

%To ensure a sufficient sample size and account for some error, I allow allocation decisions to deviate by 10 tokens
from the ideal contribution-based and egalitarian split in either direction.
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shock to others independent of their relative perception of shocks. All interaction terms are
insignificant. Moreover, the relative perception of shocks does not matter for allocation deci-

sions. The same holds true for L players who unlike H players show no reaction to shocks.?’

Table B.8: The effect of shocks on allocation to self (y;) after controlling for relative perception

of shocks
H players L players
(1) () 3) (4)
Shock other -15.91** -14.09** 1.57 -2.47
(6.70) (6.86) (6.38) (5.61)
Perception of shock (ref:: same)
Self more affected 5.64 10.04 10.82 12.36
(27.12) (27.08) (17.99) (19.35)
Other more affected -0.89 -5.68 -30.18" 25.53
(12.50) (13.03) (16.73) (44.24)
Interactions
Shock other x self more affected 37.34 35.52 -14.02 -5.56
(29.66) (30.91) (9.70) (8.94)
Shock other x other more affected 8.33 6.07 -5.57 -1.53
(9.78) (10.21) (6.38) (5.61)
Constant 285.37*** 321.37*** 203.17*** 263.29%**
(9.10) (46.83) (16.23) (58.64)
Demographic controls No Yes No Yes
N observations 268 258 268 250
N clusters 134 129 134 125
R? 0.01 0.16 0.02 0.17

*p<0.1," p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the individual level.

Note: Results of OLS regressions. The dependent variable is the number of tokens individuals allocate to them-
selves (yi). Shock other is a binary variable that takes the value of 1 if the player i has been matched with
suffered a shock and 0 otherwise. Perception of shock is a categorical variable that takes the value of 0 if shock
to self and shock to other are perceived to be identical, 1 if shock to self is perceived as larger and 2 if shock
to other is perceived as larger. Demographic controls include age, gender, income, household size, education,
region, subjective social status, and fairness of task. All regressions control for order effects.

B.2.3 Constant relative shocks
Relative income and fairness views

Figure B.2 shows that the relationship between allocations and relative income is replicated
when using constant relative shocks. The most common allocation for L players is 200, in
line with the egalitarian fairness view. H players, by contrast, are most likely to choose al-
locations in line with individual contributions, resulting in 300 for themselves. The distribu-
tion of allocations differs significantly between types (Kolmogorov-Smirnov test, p < 0.001).
This difference also translates into significantly lower allocations to self for L players (t-test,
p < 0.0071).

2’While Table B.8 shows that L players allocate significantly less to themselves if they feel the other has been
affected more by the shock, there are only 3 participants who expressed this feeling.
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Figure B.2: Average allocation to self (LHS) and distribution (RHS) under constant relative
shocks
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Relative vs absolute perception of shocks

Figure B.3 visualises how participants perceive shocks in the post-experimental survey. Partic-
ipants could state in the post-experimental survey whether they were more, less or identically
affected by shocks compared to their co-player. This allows to assess whether participants
view shocks in relative or absolute terms. For instance, in the main experiment, where abso-
lute shocks are held constant participants are classified as viewing shocks in absolute terms
if they say both players are affected in the same way. If they state that L players are affected
more, they are classified as viewing shocks in relative terms. An analogous classification can

be done for the variation where shocks are identical in relative terms.
Figure B.3: Perception of shocks within the experiment
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As Figure B.3 shows, both absolute and relative perceptions of shocks are present in the
study. However, the majority seems to perceive shocks in relative terms. Interestingly, par-
ticipants are significantly more likely to perceive shocks in absolute terms in the main study

(t-test, p < 0.001). This suggests that it matters how information about shocks is presented.



APPENDIX — CHAPTER 2 125

B.2.4 The role of incomplete information
Replication of biased beliefs with constant relative shocks

Figure B.4 shows that the bias in beliefs for H players can be replicated in the treatment with
constant relative shocks. Significantly less than 50% of H players believe that the other suffered

a shock (t-test, p < 0.001). L players do not show this bias. If anything slightly more than
50% state that the other suffered a shock (t-test, p < 0.09).

Figure B.4: Share of players believing that the other suffered a shock under constant relative
shocks

100

80

60

40

frequency (in %)
—

20

N [ players [ H players
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Effect of incomplete information on allocation decisions

Table B.9 shows the results of regressing allocations to self on shock to self and the available
information about the other player. The table shows that under no information, H players
behave as if the other player did not suffer a shock. Similarly, a Wald test shows that allo-
cations to self are significantly higher under incomplete information than if it is known that
the other suffered a shock (p < 0.001). For L players, by contrast, allocation decisions are
indistinguishable across all three scenarios.

Note that under constant relative shocks, this result is less robust. H players allocate
significantly more to the other after incomplete information compared to knowing that the
other did not suffer a shock. The difference becomes insignificant after controlling for an

interaction with perceived fairness in initial income differences.
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Table B.9: The effect of shocks and information on allocation to self (y;)

H players L players
1 ) ®) 4
Shock self 11.74 13.14" 5.62 4.90
(7.81) (7.60) (11.80) (11.61)
Information (ref': Info = no shock other)
Info = Shock other -12.06*** -11.71% -2.67 -2.20
(3.30) (3.37) (3.66) (3.60)
Info = No information -1.53 -0.52 1.79 1.06
(3.26) (3.30) (3.56) (3.71)
Constant 272.74*** 301.58"** 216.60"** 260.46***
(11.98) (35.57) (15.38) (41.79)
Demographic controls No Yes No Yes
N observations 804 777 801 762
N clusters 268 259 267 254
R? 0.02 0.12 0.02 0.14

*p<0.1,* p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the individual level.

Note: Results of OLS regressions. The dependent variable is the number of tokens individuals allocate to them-
selves (yi). Shock self is a binary variable that takes the value of 1 if an individual i suffered a shock themselves
and 0 otherwise. Information is a categorical variable that takes the value of 0 if player i is informed that the
other did not suffer a shock, 1 if player i is informed that the other did suffer a shock and 2 if the other’s shock is
unknown. Demographic controls include employment shock due to Covid-19, age, gender, income, household
size, education, region, subjective social status, and fairness of task. All regressions control for order effects.

B.2.5 Relationship closeness and affect

While the main focus of the experiment is understanding the effect of negative shocks and rel-
ative income on redistributive preferences, I also explore whether shocks change perceptions
of closeness between participants and positive/negative affect responses.?® I elicit closeness

between participants using the IOS scale (Aron et al., 1992) after each allocation decision.?’

Figure B.5: Reported closeness between players conditional on shocks
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%The analysis of closeness and affect under constant relative shocks yields qualitatively similar results.
#The I0S scale measures closeness on a scale form 1 to 7, represented by pairs of circles with different degrees of
overlap. A larger value thereby represents a higher degree of closeness.
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For the affect questions, I ask participants how they felt when they learned that they/the other
player did or did not suffer a shock. Affect was measured on a scale from —50 to 50, corre-
sponding to very negative or very positive affect reactions. I thereby use a variation of the
pictorial assessment scale developed by Desmet et al. (2001).

When it comes to relationship closeness, I find that overall the experience of shocks does
not have large effects (see Figure B.5). While a shock to the other player slightly increases
closeness, this effect is only marginally significant if players suffer a shock themselves (t-test,
p = 0.09). In addition, closeness is very similar for both player types. While participants’
reported closeness to each other did not vary systematically across experience of shocks, I do
find that there is a significant correlation between allocation decisions and closeness. Both H
and L players who report a higher level of closeness to their co-player allocate significantly
less to themselves. As Table B.10 shows the effect of shocks on allocation decisions is robust
to the inclusion of IOS scores as an additional control variable. H players allocate more to
themselves after experiencing a shock and less to themselves after the other does so. L players,

by contrast, still show no reaction to any shocks.

Table B.10: The effect of shocks on allocation to self (y;) after controlling for perceived close-

ness
H players L players
(1) 2 ®) 4)
Shock self 14.15% 15.38™* 4.64 3.10
(7.22) (7.28) (11.49) (11.77)
Shock other -9.25*** -8.87"** -1.38 -0.94
(2.99) (3.09) (3.65) (3.66)
Closeness (IOS) -17.09*** -16.36** -9.34*** -9.35**
(1.98) (2.03) (3.50) (3.72)
Constant 318.95"** 324.61°** 237.49%** 309.03"**
(8.56) (33.41) (15.62) (42.05)
Demographic controls No Yes No Yes
N observations 536 518 534 508
N clusters 268 259 267 254
R? 0.18 0.26 0.03 0.16

*p<0.1,* p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the individual level.

Note: Results of OLS regressions. The dependent variable is the number of tokens individuals allocate to them-
selves (yi). Shock self is a binary variable that takes the value of 1 if an individual i suffered a shock themselves
and 0 otherwise. Shock other is a binary variable that takes the value of 1 if the player i has been matched with
suffered a shock and 0 otherwise. Closeness is measured via the IOS scale, where a value of 1 indicates the low-
est and a level of 7 the highest degree of perceived closeness between players. Demographic controls include
employment shock due to Covid-19, age, gender, income, household size, education, region, subjective social
status, and fairness of task. All regressions control for order effects.

In addition to oneness, there are also other significant correlates of allocation decisions.
Attitudes towards solidarity and behaviour during a crisis affect allocations in the experiment.
People who state that compassion is a crucial virtue (p = 0.01), that in a crisis people become
more compassionate (p = 0.07) and that one should give priority to society’s instead of indi-
vidual problems allocate significantly less to themselves (p = 0.06). In terms of demographics,
women and older participants allocate significantly less to themselves (p = 0.08 and p = 0.03
respectively).

Finally, Figure B.6 shows affect reactions to the information that the other person did/did
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not suffer a shock. A shock to the other leads to a significantly more negative reaction than
learning that the other did not suffer a shock (t-test, p < 0.001). However, the difference is
much larger if players themselves did not suffer a shock. They are significantly less happy
(sad) for the other player avoiding (suffering) the shock if they were hit by a shock themselves
(t-tests, p < 0.001 respectively).

Figure B.6: Affect responses to other’s shock
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B.2.6 Study 2: Sample and data collection
Balance check

Table B.11 shows the sample characteristics for Study 2. As expected, suffering a significant
loss in livelihood is not orthogonal to demographic characteristics. In particular, participants
who state they suffered a significant loss in livelihood are more likely to be female, to have
lost their employment, to be from a lower income category, to have a lower perceived social
status, to have recently faced financial struggles and to be from the US. Moreover, they are less

likely to have a graduate degree, be full-time employed or to come from a European country.

Table B.11: Sample characteristics and balance test across the experience of Covid shocks

Total No Covid shock Covid shock Difference

Age 31.21 31.08 31.42 -0.34
Gender (Female=1) 0.43 0.39 0.49 -0.10**
Education level
No formal education 0.01 0.00 0.01 -0.01
Secondary school/GCSE 0.15 0.13 0.18 -0.05
College/A levels 0.16 0.16 0.17 -0.01
Undergraduate degree 0.34 0.33 0.35 -0.02
Graduate degree 0.31 0.34 0.26 0.08*
PhD 0.04 0.04 0.03 -0.01
Employment status (prolific)
Full-time 0.50 0.67 0.22 0.45***
Unemployed 0.50 0.33 0.78 -0.45™**
Employment status (survey)
Full-time 0.42 0.57 0.19 0.38"**
Unemployed 0.25 0.11 0.46 -0.35"**
Other 0.33 0.32 0.35 -0.04
Income bin (1-8) 3.47 3.65 3.18 0.47***
Household size 2.87 2.83 2.94 -0.11
Social ladder (1-10) 5.26 5.58 4.75 0.83"**
Financial struggles (1-7) 3.94 2.96 5.55 2.59%*
Fairness task (1-7) 4.09 4.13 4.03 -0.10
Region
Europe 0.77 0.81 0.71 0.11***
North America 0.10 0.05 0.19 -0.14"**
Other 0.12 0.14 0.10 0.03
N 536 332 204 536

*p<0.1," p<0.05 " p<0.01.

B.2.7 Study 2: Effect of negative income shocks
Can player types be pooled?

To test whether H and L players can be pooled, I run a single regression of allocations to
self on indicators for own and other’s shock, player types and their interaction (see Table
B.12). Columns (1) and (2) respectively present results for taking H and L players as the base
category, while column (3) shows the difference in coefficients between player types. As the
regression shows, the only significant difference between H and L players is with respect to
levels. Their reactions to shocks, by contrast, are statistically indistinguishable. Are Chow-test
confirms that the slopes for shock self and shock other are not significantly different between
player types (p = 0.34 and p = 0.84 respectively). I thus pool player types for the rest of the

analysis, while controlling for level differences in allocations to self.
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Table B.12: The difference between player types in allocations to self (y;) after Covid shocks

(1) (2) E)
H players L players Difference

Shock self 9.10 23.77¢ -14.68

(9.38) (12.19) (15.37)
Shock other -57.56*** -56.21%** -1.34

(4.26) (4.91) (6.50)
Constant 276.78*** 209.14*** 67.64™**

(6.71) (8.60) (9.54)
N observations 1072
N clusters 536
R? 0.17

*p<0.1,* p<0.05 **p < 0.01. Standard errors (in parentheses) are clustered at the individual level.

Note: Results of a single OLS regression. The dependent variable is the number of tokens individuals allocate to
themselves (yi). Shock self is a binary variable that takes the value of 1 if an individual i suffered a shock them-
selves and 0 otherwise. Shock other is a binary variable that takes the value of 1 if the player i has been matched
with suffered a shock and 0 otherwise. The regression controls for player type and its interaction with shock
indicators. Columns (1) and (2) show the results for a different player type as the base category. The regres-
sion controls for order effects.

Order effects

As participants are taking several allocation decisions for different participants I control for
order effects. Table B.13 shows the results of regressing allocations to self on indicators for

own and other’s shock and their interaction with decision order. For the effect of a shock to

Table B.13: The effect of Covid shocks on allocation to self (y;). Testing for order effects.

(1) (2)
Shock self 16.47** 28.41%
(7.71) (11.39)
Shock other -67.59** -66.09***
(4.65) (6.29)
Shock self x Shock other -3.71
(9.28)
Decision order
Shock other first 1.31 11.55
(7.81) (9.63)
Shock other x Shock other first 21.26™ 16.41*
(6.44) (8.48)
Shock self x Shock other x Shock other first -14.00
(17.13)
H Player 61.38"** 61.28"**
(7.46) (7.46)
Constant 217.60*** 212.80***
(7.85) (8.33)
N observations 1072 1072
Demographic controls No No
N clusters 536 536
R? 0.18 0.18

*p<0.1," p<0.05 " p<0.01. Standard errors (in parentheses) are clustered at the individual level.

Note: Results of OLS regressions. The dependent variable is the number of tokens individuals allocate to them-
selves (yi). Shock self is a binary variable that takes the value of 1 if an individual i suffered a shock themselves
and 0 otherwise. Shock other is a binary variable that takes the value of 1 if the player i has been matched with
suffered a shock and 0 otherwise. Shock other first is a binary variable controlling for order effects that takes
the value 1 if a participant was first matched with another player who did suffer a shock and 0 if they were
first matched with another player who did not suffer a shock. H Player is a binary variable that takes the value

of 1 for H players and 0 for L players.
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other, decision order plays a significant role. Moreover, a Wald test confirms that order effects
are jointly significant (p = 0.05 in column (1), p = 0.002 in column (2)). I therefore test
whether the effect of shocks on allocation decision holds independent of the decision order.
As Table B.14 shows the effect of a shock to other is smaller when participants first face the
situation where the other suffered a shock and then the situation where the other did not suffer
a shock. Nevertheless, independent of the decision order, a shock to the other player always

leads to a significant reduction in allocations to self.

Table B.14: The effect of Covid shocks on allocation to self (y;). Interaction with order effects.

(1) () ®3)
Shock self 16.47** 16.85* 28.52**
(7.71) (9.01) (12.54)
Shock other
Decision order: no shock other first -67.59™** -67.58"** -66.35"**
(4.65) (4.82) (6.52)
Decision order: shock other first -46.33"** -46.38"** -51.16"
(4.46) (4.49) (5.68)
Shock self x Shock other
Decision order: no shock other first -3.05
(9.62)
Decision order: shock other first 13.75
(9.21)
Decision order 1.31 0.46 11.44
(7.81) (8.15) (10.09)
H Player 61.38"** 64.00"** 63.98**
(7.46) (7.77) (7.78)
Constant 217.60*** 229.09*** 221.80"**
(7.85) (31.03) (31.21)
Demographic controls No Yes Yes
N observations 1072 1026 1026
N clusters 536 513 513
R-squared 0.18 0.21 0.21

*p<0.1," p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the individual level.

Note: Results of OLS regressions. The dependent variable is the number of tokens individuals allocate to them-
selves (yi). Shock self is a binary variable that takes the value of 1 if an individual i suffered a shock themselves
and 0 otherwise. Shock other is a binary variable that takes the value of 1 if the player i has been matched with
suffered a shock and 0 otherwise. H Player is a binary variable that takes the value of 1 for H players and 0
for L players. Decision order is a binary variable controlling for order effects that takes the value 1 if a par-
ticipant was first matched with another player who did suffer a shock and 0 if they were first matched with
another player who did not suffer a shock. Demographic controls include employment shock due to Covid-19,
age, gender, household size, education, region, subjective social status, and fairness of task.

Looking at first decisions only

As an additional robustness check, I restrict the sample to the first decision of each individual
when regressing allocation decisions on indicators for own and other’s shock. Table B.15
shows that in line with the full analysis, the effect of an own shock leads to a positive and
significant effect on allocations to self, while the effect of a shock to other leads to a negative,
significant effect. The analysis of the first decision thus confirms the results of the analysis in

the full sample.



APPENDIX — CHAPTER 2

132

Table B.15: The effect of Covid shocks on allocations to self (yi). Sub-sample of first decisions.

(1) (2)
Shock self 21.36* 22.02
(10.34) (14.19)
Shock other -40.81** -40.33***
(9.94) (12.53)
Shock self x Shock other -1.27
(20.60)
Constant 224.79%* 224.54***
(10.27) (10.86)
N observations 355 355
R? 0.10 0.10

*p<0.1," p<0.05 " p < 0.01. Robust standard errors in parentheses.

Note: Results of OLS regressions. The dependent variable is the number of tokens individuals allocate to them-
selves (y;). Shock self is a binary variable that takes the value of 1 if an individual i suffered a shock themselves
and 0 otherwise. Shock other is a binary variable that takes the value of 1 if the player i has been matched with
suffered a shock and 0 otherwise. Regressions are restricted to the first decision of each participant.

The effect of real world shocks in Study 1

Table B.16 regresses allocation decisions in Study 1 on indicators for own and other’s shock in

the experiment as well as own real world shocks. A real world shock is defined as a significant

loss in livelihood due to Covid-19. The results show that H players who experienced a real world

shock allocate more to themselves. This effect becomes significant after including controls in

column (2) and is of a similar, statistically indistinguishable, size as the effect of shocks that

happen within the experiment.

Table B.16: The effect of Covid shocks on allocation to self (y;) in Study 1

H players L players
1) @) ®) 4)

Real world shock 12.07 15.26* -0.72 -6.06

(8.00) (8.33) (12.02) (13.18)
Shock self 12.54 14.61% 4.04 3.80

(7.82) (7.78) (11.63) (11.80)
Shock other -12.06™** -11.71%** -2.67 -2.20

(3.29) (3.39) (3.66) (3.61)
Constant 272.95"** 317.88™** 211.67°** 291.08***

(7.71) (34.94) (10.91) (42.74)
Demographic controls No Yes No Yes
N observations 536 518 534 508
N clusters 268 259 267 254
R? 0.023 0.105 0.004 0.132

*p<0.1," p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the individual level.

Note: Results of OLS regressions. The dependent variable is the number of tokens individuals allocate to them-
selves (yi). Real world shock is a binary variable that takes the value 1 if an individual states they suffered a
significant loss in livelihood due to Covid-19 and 0 otherwise. Shock self is a binary variable that takes the
value of 1 if an individual i suffered a shock themselves and 0 otherwise. Shock other is a binary variable that
takes the value of 1 if the player i has been matched with suffered a shock and 0 otherwise. Demographic con-
trols include age, gender, income, household size, education, region, subjective social status, and fairness of
task. All regressions control for order effects.
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B.2.8 Study 2: The role of incomplete information

Beliefs by player type

The belief pattern about the other player holds when looking separately at H and L players.
If players suffer a shock themselves, their aggregate beliefs of whether the other did suffer a
real world shock are not statistically different from 50% (see Figure B.7). If they did not suffer

a shock themselves players beliefs lie even significantly above 50% (t-tests, p = 0.02 for H and
p = 0.04 for L players).

Figure B.7: Share of players believing that the other suffered a Covid shock by player type
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Effect of incomplete information on allocation decisions

In addition to beliefs, I test the effect of incomplete information on distributive preferences by
regressing allocations to self on shock to self and the available information about the other
player. As Table B.17 shows, if there is no information, participants allocate significantly less to
themselves than if they know the other did not suffer a significant loss in livelihood. However,
the reaction is not as strong as if they know for sure the other suffered a shock. A Wald test
confirms that the coefficients are statistically different (p < 0.001). Allocation decisions under
incomplete information thus lie between the decisions when it is known that the other did or

did not suffer a shock. This stresses again that there is no self-serving bias among participants.
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Table B.17: The effect of Covid shocks and information on allocation to self (y;)

(1) ()
Shock self 10.90 12.37
(7.56) (8.70)
Type of information (ref.: Info = No shock other)
Info = Shock other -56.88** -57.00%**
(3.25) (3.32)
Info = No information -21.38%* -21.78%*
(2.27) (2.34)
H Player 59.20™** 61.51"**
(7.38) (7.63)
Constant 228.94*** 241.72***
(11.92) (31.30)
Demographic controls No Yes
N observations 1608 1539
N clusters 536 513
R? 0.15 0.20

*p<0.1," p<0.05 " p < 0.01. Standard errors (in parentheses) are clustered at the individual level.

Note: Results of OLS regressions. The dependent variable is the number of tokens individuals allocate to them-
selves (y;). Shock self is a binary variable that takes the value of 1 if an individual i suffered a shock themselves
and 0 otherwise. Information is a categorical variable that takes the value of 0 if player i is informed that the
other did not suffer a shock, 1 if player i is informed that the other did suffer a shock and 2 if the other’s shock
is unknown. H Player is a binary variable that takes the value of 1 for H players and 0 for L players. Demo-
graphic controls include employment shock due to Covid-19, age, gender, income, household size, education,
region, subjective social status, and fairness of task. All regressions control for order effects.

B.2.9 Study 2: Relationship closeness and affect

I find that the experience of shocks does not only affect redistributive preferences, but also
closeness between players and affect reactions. Figure B.8 shows how reported closeness as
measured by the IOS scale (1-7) changes with the experience of real world shocks. While a
shock to the other player has no effect on perceived closeness if players did not suffered a
shock themselves, it increases closeness if players suffer a shock themselves (p < 0.001). As
in the previous study, participants who report a higher level of closeness to their co-player
allocate significantly less to themselves. The effect of shocks on allocation decisions is robust

to the inclusion of I0S scores as an additional control (see Table B.18).

Figure B.8: Reported closeness between players conditional on Covid shocks
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Table B.18: The effect of Covid shocks on allocations to self (y;) after controlling for perceived

closeness
(1) ()

Shock self 19.13*** 18.39**
(7.36) (8.60)

Shock other -50.44*** -50.60***
(3.45) (3.53)

Closeness (IOS) -15.55*** -15.77***
(2.04) (2.15)

H Player 59.86*** 63.29"**
(7.19) (7.47)

Constant 248.35%** 256.36™**
(9.71) (29.95)

Demographic controls No Yes

N observations 1072 1026

N clusters 536 513

R? 0.23 0.26

*p<0.1,"p<0.05 " p<0.01. Standard errors (in parentheses) are clustered at the individual level.

Note: Results of OLS regressions. The dependent variable is the number of tokens individuals allocate to them-
selves (yi). Shock self is a binary variable that takes the value of 1 if an individual i suffered a shock themselves
and 0 otherwise. Shock other is a binary variable that takes the value of 1 if the player i has been matched with
suffered a shock and 0 otherwise. Closeness is measured via the IOS scale, where a value of 1 indicates the low-
est and a level of 7 the highest degree of perceived closeness between players. H Player is a binary variable
that takes the value of 1 for H players and 0 for L players. Demographic controls include employment shock
due to Covid-19, age, gender, income, household size, education, region, subjective social status, and fairness

of task. All regressions control for order effects.
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Figure B.9 shows participants’ reactions to the information that the other person did/did

not suffer a shock. A shock to other always leads to a significantly more negative reaction
than learning that the other did not suffer a shock (t-tests, p < 0.001).

Figure B.9: Affect responses to other’s Covid shock
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B.3 Introducing uncertainty about entitlements

B.3.1 Motivation and Design

In the main study, participants know how much each player contributes to the total earnings,
allowing for differences in entitlement between player types. In the following, I describe a
treatment variation that introduces uncertainty about entitlements by only telling participants
who did the easier or more difficult task but not how much they earned individually (Study
3). Instead, participants only learn how much they and their matched partner earned together
and in a next step whether their joint earnings are hit by a shock or not. As before, post-shock
earnings are held constant across conditions to identify the effect of a negative shock.

In particular, while pairs in the shock condition start with 600 tokens and loose 200 due
to a negative shock, pairs in the no shock condition directly start with 400 tokens. As I do not
provide information about individual pre-shock earnings, I cannot explore the effect of a shock
to self or other, but only compare a situation with no shock to one with common shocks.*°

Not knowing individual contributions introduces uncertainty about entitlements, which
could weaken differences between player types. Especially L players can now justify higher
allocations to themselves, as the labels easier and more difficult task leave plenty of room for
interpretation and it is in their best interest to play down any differences. In the main study,

by contrast, this is harder as there is a concrete number attached to these differences.

Hypothesis A: If there is uncertainty about entitlements differences between player types

will decrease. In particular, I expect L players to allocate more to themselves in this set-up.

Another motivation for this treatment is to control for stake size effects. Whenever one of
the two players suffers a negative shock, inevitably the total amount that can be distributed
between players is shrinking. Previous literature has discussed the importance of stake size
effects in dictator and ultimatum games (Cameron, 1999; Raihani et al., 2013; Larney et al.,
2019), suggesting that under higher stakes receivers tend to accept lower offers in ultimatum
games and proposers make smaller offers in dictator games. However, it is not clear how
a shock to the stake size affects allocation decisions. The additional treatment is designed to
measure this effect. In particular, if there are no stake size effects, there should be no difference

in allocations to self between the shock and no shock condition.

Hypothesis B: If there is no stake size effect, I expect no difference in allocations to self

between shock and no shock conditions.

B.3.2 Data collection and results

In line with power calculations for the main study, I recruited 134 participants for the shock
condition and 134 for the no shock condition via Prolific in July 2021. The experiment was

shorter than the main study, as participants are only matched with one other player. The

%Note that if the pair suffers a shock they lose 200 tokens. This is identical to the size of a shock to both players
in the main study.
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median completion time was 12.1 minutes and participants earned on average £9.34 per hour.
I again stratify with respect to the experience of real world employment shocks during Covid
to get a balanced sample with respect to this dimension. Moreover, I use the same ex-post
questionnaire as in the main study and elicit affect measures as well as closeness between

participants.

The importance of relative income differences

I first examine how uncertainty about initial endowments affects differences between H and
L players. As the left graph in Figure B.10 shows, H players still allocate significantly more
to themselves than L players (p < 0.05). This confirms that the different difficulty levels jus-
tify different allocations and already generate separate feelings of entitlement between player
types. However, this difference has been significantly reduced compared to Study 1. In Study
1, H players allocate on average 58 tokens more to themselves than L players, while they
only allocate 24 tokens more to themselves once uncertainty is introduced. This difference is
mainly driven by L players. While H players hardly and insignificantly adjust their allocations
to self downwards if there is no information about individual pre-shock earnings (-10 tokens),
L players show a very strong reaction, increasing their allocations to self significantly under
uncertainty (+24 tokens, p < 0.01). The results thus confirm Hypothesis A that uncertainty
decreases differences between player types and that particularly L players use this uncertainty

to justify larger allocations to themselves.

Result A: If there is uncertainty about entitlements, differences between player types dimin-

ish. This is mainly driven by L players allocating more to themselves.

The right graph in Figure B.10 shows the distribution of allocations to self for both player
types. Interestingly, now the equal split seems to be the most salient allocation for both H
and L players. Without any information about individual earnings, this seems to be in fact the
most intuitive sharing rule and confirms in line with previous studies the importance of the

egalitarian fairness view.

Figure B.10: Average allocation to self (LHS) and distribution (RHS) by player type (Study 3)
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Effect of negative income shocks

A Chow-test confirms that both H and L players react in the same way to a negative shock. I
thus pool the data for H and L players for all subsequent analysis. This also gives more power
to detect differences between the shock and no shock condition as participants only take one
decision, reducing the total number of observations. Figure B.11 shows the cumulative distri-
bution of allocations to self after no shock and a common shock to both players. Contrary to
Hypothesis B, there is a clear shift of the distribution to the left under a common shock, mean-
ing participants allocate less to themselves in this case. In particular, there is a strong increase
in allocating 200 to self. The proportion of participants choosing this allocation increases from
32% without a shock to 47% after a common shock (proportion test, p = 0.01).

This finding also holds when regressing the number of tokens individuals allocate to them-
selves on the experience of a common shock.?! Table B.19 confirms that a negative common
shock significantly decreases allocations to self. This finding is robust to the inclusion of con-
trols in column (2). It thus appears that individuals do not only react to own and others’ shocks

but also to a general reduction of the pie.

Result B: Negative common shocks have an effect on allocation decisions, with both H and
L players allocating significantly less to themselves. In particular, there is a significant increase

in the proportion of participants choosing an egalitarian split.

As mentioned above, the uncertainty treatment aims to test the importance of stake size
effects. However, this seems to be only part of what is going on in this treatment. In addition to
the uncertainty about initial endowments, shocks introduce a further layer of uncertainty, as it
is not specified whether one person was affected more by a shock but only inform participants
about the reduction in joint earnings. Given this double-layer of uncertainty, it might be more
difficult to decide what is the appropriate allocation, driving participants towards the salient

and simple egalitarian split. Another difference between Study 1 and this treatment is how

Figure B.11: Reaction to a common shock
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31 As each individual only takes one decision, I neither cluster standard errors at the individual level nor need to
control for order effects.
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Table B.19: The effect of common shocks on allocations to self (yi)

(1) (2)
Common shock -23.70** -23.17*
(9.59) (9.93)
H Player 23.73* 24.18™
(9.59) (9.98)
Constant 255.91*** 296.76***
(9.16) (33.93)
Demographic controls No Yes
N observations 268 256
R? 0.04 0.14

*p<0.1," p<0.05 " p < 0.01. Robust standard errors in parentheses.

Note: Results of OLS regressions. The dependent variable is the number of tokens individuals allocate to them-
selves (yi). Common shock is a binary variable that takes the value of 1 if there is a shock to joint earnings and
0 otherwise. H Player is a binary variable that takes the value of 1 for H players and 0 for L players. Demo-
graphic controls include employment shock due to Covid-19, age, gender, income, household size, education,
region, subjective social status, and fairness of task.

close participants feel to their matched partner. I find that perceived closeness is significantly
higher in the uncertainty treatment than in Study 1 (t-test, p = 0.08). While in Study 1
participants learn about their individual earnings and shocks, in the uncertainty treatment
they are informed about joint earnings and common shock. This seems to generate a feeling
of we, which in turn favours an egalitarian split. Moreover, after participants suffer a common
shock they report higher (although not significantly higher) levels of closeness than without
a shock, explaining the higher occurrence of equal splits.

Taken together I conclude that the uncertainty treatment does not allow to isolate the
effect of a change in stake sizes, but mainly allows to explore what happens when introducing
uncertainty about entitlements. The results show that this reduces differences between player
types and leads to an increased focus on the egalitarian split, in particular after participants

experience a common shock.
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B.4 Supplementary materials

B.4.1 Instructions

In the following I provide instructions and screenshots for Study 1. As instructions only differ
slightly for H and L players, I provide one set of instructions from the perspective of H players

and add the corresponding text for L players in brackets when required.

Instructions

Please read the instructions carefully.

This study consists of three stages: an earning stage, a decision stage, and a short question-
naire. You will be given details about the different stages below. Throughout the study you
can earn Experimental Tokens, which are later converted into a bonus (£) at a pre-defined
exchange rate (100 tokens = £0.40). Your final bonus will depend partly on your own decision,
partly on the decision of another Prolific participant and partly on external factors. How your

bonus is determined will be outlined below in greater detail.

Earning stage: In this stage, you have to work in order to earn tokens that are then used
in the second stage of the study. As a task, you will be given randomly generated strings of
letters that you need to type in reverse order. As an example: If you see the string “rlgowsahc”,
the correct answer will be “chaswoglr”. In order to earn your tokens, you need to correctly
solve 10 strings. All participants are randomly assigned to different difficulty levels and earn
a different number of tokens. For a higher difficulty level you will earn more tokens. This will
help us to correctly calibrate different difficulty levels for another study. You have been as-
signed to a more difficult (easier) level for which you will earn 400 (200) tokens. After
finishing the string reversal task, you will be given more information about external factors

that could affect the number of tokens you take into the second stage.

Decision stage: The second stage of the study consists of three separate decision rounds.
In each round, you will be matched with a different Prolific participant who is participating
in the same study but has been assigned to an easier (more difficult) level. In each round,
you have to decide how you want to divide the total number of tokens that you and the other
participant took into the second stage between yourselfand the other participant. The other
participant will do the same. The screenshot below shows what the decision screen will look
like:
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Your choice

The total number of tokens you and the other participant earned to take into the decision
stage is X. How many of those X tokens do you want to allocate to yourself? How many to the
other participant? Please make your choice by moving the sliders below Then click on
continue to confirm your decision.

tokens

0 you other participant
Self: 0 tokens Other: 0 tokens
You: E—
0 X
Other: E—

Continue

At the end of the experiment, there will be a lottery that selects one of the three decision
rounds to count towards your bonus. In other words, each of the three decision rounds can be
relevant for your final payment. Once a round has been selected, another lottery will decide
whether your choiceor the other participant’s choicewill determine your final bonuses.
With a 50% chance, your choice will determine your and the other participant’s final bonuses,
with a 50% chance, the other participant’s choice will determine your and their final bonuses.
All interactions in this study are completely anonymous. You will never know the identity of

the other participants, and they will never know yours.
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B.4.2 Screenshots experiment

Real effort task

Earning stage (1/2)

In order to earn your tokens for the decision stage, you need to correctly reverse 10 strings. As an example: If you see “rigowsahc”, the correct answer will be “chaswogl”. Once you have completed the task, you can move on to the next part of
the study.

To submit a reversed string, either press the ‘Submit’ button or your ‘Enter’ key.
Total strings attempted:

Number of correct strings:

Text sequence: nfcslsyew

Your answer:

Learning about shocks

a) H players with a shock

Earning stage (2/2)

Thank you! You have completed the task and earned 400 tokens. The graph below shows the total number of
tokens that you possess at the moment.

Oh no, you have been hit by a shock!

As mentioned in the instructions, the number of tokens you take into the decision stage depends partly on the
task and partly on external factors. Each participant could suffer a negative shock and lose 100 tokens. Half .

I You initially earned 400 tokens. You lost 100 tokens due to a shock and have thus left 300 tokens to take
of the participants in this study are hit by a shock and half of the participants are not hit by a shock. into the decision stage. The graph below shows your tokens before and after the shock.

400

300 300

200 200

tokens
tokens

100 100

our tokens
v your tokens.

Please click on the button below to find out whether you have been hit by a shock:

Learn about shock
Continue
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b) H players without a shock

Earning stage (2/2)

Thank you! You have completed the task and earned 300 tokens. The graph below shows the total number of
tokens that you possess at the moment.

As mentioned in the instructions, the number of tokens you take into the decision stage depends partly on the
task and partly on external factors. Each participant could suffer a negative shock and lose 100 tokens. Half
of the participants in this study are hit by a shock and half of the participants are not hit by a shock.

tokens
8
8

100

your tokens

Please click on the button below to find out whether you have been hit by a shock:

Learn about shock

¢) L players with a shock

Earning stage (2/2)

Thank you! You have completed the task and earned 200 tokens. The graph below shows the total number of
tokens that you possess at the moment.
As mentioned in the instructions, the number of tokens you take into the decision stage depends partly on the

task and partly on external factors. Each participant could suffer a negative shock and lose 100 tokens. Half
of the participants in this study are hit by a shock and half of the participants are not hit by a shock.

300

tokens
N
g

100

your tokens

Please click on the button below to find out whether you have been hit by a shock:

Learn about shock

143

Phew, you have not been hit by a shock!

You initially earned 300 tokens. You did not suffer a shock and have thus left all 300 tokens to take into the
decision stage. The graph below shows your tokens before and after the shock.

400

300

200

tokens

100

your tokens

Continue

Oh no, you have been hit by a shock!

You initially eamned 200 tokens. You lost 100 tokens due to a shock and have thus left 100 tokens to take
into the decision stage. The graph below shows your tokens before and after the shock.

200

tokens

100

your tokens

Continue
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d) L players without a shock

Earning stage (2/2)

Thank you! You have completed the task and earned 100 tokens. The graph below shows the total number of
tokens that you possess at the moment.

As mentioned in the instructions, the number of tokens you take into the decision stage depends partly on the
task and partly on external factors. Each participant could suffer a negative shock and lose 100 tokens. Half
of the participants in this study are hit by a shock and half of the participants are not hit by a shock.

300

200

tokens

100

your tokens

Please click on the button below to find out whether you have been hit by a shock:

Learn about shock

Decision screen

144

Phew, you have not been hit by a shock!

You initially earned 100 tokens. You did not suffer a shock and have thus left all 100 tokens to take into the
decision stage. The graph below shows your tokens before and after the shock.

300

200

tokens

100

your tokens

Continue

The decision screen is shown from the perspective of an H player who did suffer a shock.

The screen is adjusted accordingly for different scenarios (order and colour of scenarios is

randomised). In each of the 3 rounds, participants receive information about the participant

they are being matched with.

Information about Participant 1

The first player you have been matched with initially earned 100 tokens. They did not suffer a shock and, so,

took all 100 tokens into the second stage.

In comparison, you initially earned 400 tokens. You lost 100 tokens due to a shock and, so, had 300 tokens
left to take into the second stage. The graph below shows both your and the other participant's tokens (before

and after the shock).

300

200

tokens

100

other participant

Click continue to proceed to the decision page.

Continue

Information about Participant 2

The second participant you have been matched with initially earned 200 tokens. They lost 100 tokens due to
a shock and, so, had 100 tokens left to take into the second stage.

In comparison, you initially earned 400 tokens. You lost 100 tokens due to a shock and, so, had 300 tokens
left to take into the second stage. The graph below shows both your and the other participant's tokens (before
and after the shock).

tokens
8

you other participant

Click continue to proceed to the decision page.

Continue
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Information about Participant 3

The third participant you have been matched with initially earned either 200 or 100 tokens. You don't know
whether they suffered a shock. The only thing you know for sure is that they took 100 tokens into the second
stage.

In comparison, you initially eamed 400 tokens. You lost 100 tokens due to a shock and, so, had 300 tokens
left to take into the second stage. The graph below shows both your and the other participant's tokens (before
and after the shock).

300

200

tokens

100

other participant

Continue

Next, they take a decision about how they want to allocate the total earnings between
themselves and the other player (left graph below) and are then asked about how close they
feel to the other player.

Your choice

The total amount of tokens you and the other participant earned to take into the decision

stage is 400. How many of those 400 tokens do you want to allocate to yourself? How

many to the other participant? Please make your choice by moving the sliders

below. Then click on continue to confirm your decision. Please consider which of the pairs of circles best represents your connection with the other participant. By selecting a pair of
circles, please indicate to what extent you and the other participant are connected.

Other
400

300

§ 200
3 d o D
100
you other participant
Continue
Self: 0 tokens Other: 0 tokens
You: E—
0 50 100 150 200 250 300 350 400

Under incomplete information (here participant 3), participants answer either first the alloca-

tion decision or the question about their beliefs about the shock of the other player.

As mentioned before, you don't know whether the other participant suffered a shock. However, we would
like you to guess what happened. If your guess is correct an additional 50 tokens will be added to your bonus
at the end of the experiment. Please make your guess by clicking on one of the options below:

The other participant suffered a shock and initially earned 200 tokens.

The other participant did not suffer a shock and initially earned 100 tokens.

Continue
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Questionnaire

Again some of the questions vary with roles and experience of shocks. Here I provide the
example of an H player who suffered a shock. Questions are adjusted accordingly for other

players.

Questionnaire (1/3)

1) In the first stage of the study, participants were randomly assigned to different difficulty levels and earned
different amounts of tokens. You were assigned to a more difficult level, for which you initially earned 400
tokens. The other participants you have been matched with initially earned 200 or 100 tokens for an easier
level. What do you think about these differences?

very unfair very fair

2) At the end of the earning stage, you learned that you were hit by a shock and lost 100 tokens. Please
rate how this news made you feel by moving the slider below.

3) In one round of the decision stage you learned that the participant you have been matched with was hit
by a shock. Please rate how this news made you feel by moving the slider below.

4) In another round of the decision stage you learned that the participant you have been matched with was
not hit by a shock. Please rate how this news made you feel by moving the slider below.

5) You initially earned 400 tokens and lost 100 tokens due to a shock. The other participant who suffered a
shock, initially earned 200 tokens and lost 100 tokens due to a shock. How do you judge both shocks?

We were affected in the same way.
The other participant was affected more.

| was affected more.

Continue
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Questionnaire (2/3)

1) What is your age?

2) What is your gender? (male/female/prefer not to say)

3) What is the highest degree or level of schooling you have completed? (No formal qual-
ification/ Secondary school or GCSE/ College or A levels/ Undergraduate degree/ Graduate

degree/ PhD/ Prefer not to say)

4) Some people describe political affiliation on a left to right spectrum. Please indicate where

you believe your political ideology lies on this spectrum.

Left Right

5) What was your household pre-tax income last year?

6) Including yourself, how many people currently live in your household?

7) Think of the ladder below as representing where people stand in your country.

At the top of the ladder are the people who are the best off — those who have the most income,
the most education, and the most respected jobs. At the bottom are the people who are worst
off — who have the least money, the least education, and the least respected jobs or no jobs.
The higher up you are on this ladder, the closer you are to the people at the very top; the lower

you are, the closer you are to the people at the very bottom.

Where would you place yourself on this ladder?*

32This question was developed by Adler et al. (2000) as a measure for perceived social status.
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Questionnaire (3/3)

1) How has your employment status been affected by the COVID-19
(coronavirus) pandemic?

1.1) Before the pandemic | was:

Working full-time
Working part-time
Unemployed or out of work
Self-employed
A student and not employed
Prefer not to say

1.2) My current situation is:

Working full-time
Working part-time
Working fewer part-time hours
My job has been suspended (unpaid leave or furloughed)
Unemployed or out of work
Self-employed
A student and not employed

Prefer not to say

2) To what extent do you agree with the following statements:

| suffered a significant loss in livelihood due to the Covid-19 crisis.

Strongly disagree Strongly agree
The pandemic made me struggle financially.

Strongly disagree Strongly agree
The government should aim to reduce economic differences.
Strongly disagree Strongly agree
Compassion for those who are suffering is the most crucial virtue.
Strongly disagree Strongly agree

| think during a crisis people tend to become more

Selfish Compassionate

Should you give priority to solving your own problems or should you give priority to solving your society’s problems?

Own problems Society's problems

148

3) Any feedback regarding this study is highly appreciated. Please leave comments below:
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B.4.3 Study 2: Instructions

Instructions

Please read the instructions carefully.

This study consists of three stages: an earning stage, a decision stage, and a short question-
naire. You will be given details about the different stages below. Throughout the study you
can earn Experimental Tokens, which are later converted into a bonus (£) at a pre-defined
exchange rate (100 tokens = £0.40). Your final bonus will depend partly on your own decision,
partly on the decision of another Prolific participant and partly on external factors. How your

bonus is determined will be outlined in greater detail below.

Earning stage: In this stage, you have to work in order to earn tokens that are then used
in the second stage of the study. As a task, you will be given randomly generated strings of
letters that you need to type in reverse order. As an example: If you see the string “rlgowsahc”,
the correct answer will be “chaswoglr”. In order to earn your tokens, you need to correctly
solve 10 strings. All participants are randomly assigned to different difficulty levels and earn
a different number of tokens. For a higher difficulty level you will earn more tokens. This
will help us to correctly calibrate different difficulty levels for another study. You have been

assigned to a more difficult (easier) level for which you will earn 300 (100) tokens.

Decision stage: The second stage of the study consists of three separate decision rounds.
In each round, you will be matched with a different Prolific participant who is participating
in the same study but has been assigned to an easier (more difficult) level. In each round,
you have to decide how you want to divide the total number of tokens that you and the other
participant earned between yourself and the other participant. The other participant will

do the same. The screenshot below shows what the decision screen will look like:
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Your choice

The total number of tokens you and the other participant earned to take into the decision
stage is X. How many of those X tokens do you want to allocate to yourself? How many to the
other participant? Please make your choice by moving the sliders below Then click on
continue to confirm your decision.

tokens
M~
o
o

you other participant
Self: 0 tokens Other: 0 tokens
You: E—
0 X
Other: E—

Continue

In each round, before making your decision, we may show you some background infor-
mation about the other participant. Concretely, we may tell you whether they suffered a
significant loss in livelihood due to the Covid-19 crisis. This information comes from self-
reports on Prolific. Similarly, we may inform your matched participants whether you reported
a significant loss in livelihood on Prolific before they make their decisions. All interactions
in this study are completely anonymous. You will never know the identity of the other
participants, and they will never know yours.

At the end of the experiment, there will be a lottery that selects one of the three decision
rounds to count towards your bonus. In other words, each of the three decision rounds can be
relevant for your final payment. Once a round has been selected, another lottery will decide
whether your choice or the other participant’s choice will determine your final bonuses.
With a 50% chance, your choice will determine your and the other participant’s final bonuses,

with a 50% chance, the other participant’s choice will determine your and their final bonuses.

B.4.4 Study 2: Screenshots experiment

As Study 2 shares the same structure as Study 1, quite a few screens are identical across stud-

ies. For reasons of conciseness, I only show screens that differ and refer to Study 1 otherwise.
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Real effort task
See Study 1.

Information about the other player and beliefs

In each of the 3 rounds, participants receive information about the participant they are
being matched with. The order and colour of scenarios is randomised. The decision screen
where participants can allocate earnings between themselves and the other player is identical
to Study 1.

Information about Participant 1 Information about Participant 3

The first participant you have been matched with eamed 100 tokens in the irst stage of this study. The third participant you have been matched with eamned 100 tokens in the first stage of this study.
In comparison, you eamed 300 tokens in the first stage of the study. The graph below shows both your and the other

In comparison, you eamed 300 tokens in the first stage of the study. The graph below shows both your and the other pericipants tokens

participant's tokens.

00 300

é 200 % 200
s ]
100 100
[ o the rti it
other participant other participan
The other participant did not suffer a significant loss in livelihood due to the Covid-19 crisis. I The other participant suffered a significant loss in livelihood due to the Covid-19 crisis.

Glick continue to proceed to the decision page. Click continue to proceed to the decision page.

Continue Continue

Under incomplete information (here participant 2), participants answer either first the
allocation decision or the question about their beliefs about the real world shock of the other
player (see Figure RHS below). Screenshots are made from the perspective of an H player. For

L players the text and graphs are adjusted accordingly.

Information about Participant 2

The second participant you have been matched with eamed 100 tokens in the first stage of this study.

In comparison, you eamed 300 tokens in the first stage of the study. The graph below shows both your and the other
participant's tokens.

As mentioned before, you don't know whether the other participant suffered a significant loss in livelihood. However,
we would like you to guess what happened. If your guess is correct an additional 50 tokens will be added to your bonus at

300 the end of the experiment. Please make your guess by clicking on one of the options below:

200

tokens

The other participant suffered a significant loss in livelihood.

The other participant did not suffer a significant loss in livelinood.
100

Continue

The other participant might or might not have suffered a significant loss in livelihood due to the Covid-19
crisis. You don't know which of the two options is true.

Continue
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Questionnaire

Again the questions are phrased from the perspective of an H player. For L players, the text is
adjusted accordingly. Questionnaire 2/3 and 3/3 are identical to Study 1.

Questionnaire (1/3)

1) In the first stage of the study, participants were randomly assigned to different difficulty levels and earned different
amounts of tokens. You were assigned to a more difficult level, for which you earned 300 tokens. The other
participants you have been matched with earned 100 tokens for an easier level. What do you think about these
differences?

very unfair very fair
2) In one round of the decision stage you learned that the participant you have been matched with suffered a

significant loss in livelihood due to the Covid-19 crisis. Please rate how this news made you feel by moving the slider
below.

3) In another round of the decision stage you learned that the participant you have been matched with did not suffer a
significant loss in livelihood due to the Covid-19 crisis. Please rate how this news made you feel by moving the slider
below.

4) One of the participants you have been matched with suffered a significant loss in livelihood due to the Covid-19 crisis. How
do you judge both you and that other participant have been affected by Covid?

The other participant was affected more.
We were affected in the same way.

| was affected more.

5) As mentioned in the instructions, the information about whether other participants suffered from a significant loss in
livelihood due to the Covid-19 crisis comes from self-reports on Prolific. How truthfully do you believe the other participants
reported their situation?

very untruthfully very truthfully

Continue



APPENDIX — CHAPTER 3 153

C Appendix for Chapter 3

C.1 Theoretical appendix

C.1.1 Proofs

Proof of Proposition 1 Expected payoff is:

i 5 b
X=xi+v(xi+x) -5 (x=%)" -5 x&)?
which can be rewritten as
mi [© 2 b a\2
X —xi +y(xi+x)~)—? (xi —%5) f(xj)dxj—z(xi—xi) . (C1)
0
The derivative of Equation (C.1) with respect to x; gives
— (1 =v) —milxi — 1) = 8¢ (xi —x{') . (C.2)
Evaluated at x; = 0, Equation (C.2) becomes —(1 —vy) +nip + 0;x{". When1; < w

we therefore have x{ = 0. Evaluated at x; = X, Equation (C.2) becomes —(1 —v) —ni(X —

) — 04 (i — xf) < 0. Finally, as highlighted in the proposition, in any interior solution

Equation (C.2) is equal to 0, so that x} = mu+5ni.xig.(1—v)‘ [ |

Proof of Proposition 2 Expected payoff is:

X—xi+v (Xi —i—X)') — o F (Xi) [x;i —E (Xj | Xy < Xi)]
i

—Bi(1 = Fxa))[E (x5 15 > xi) =il = 5 (xi = x{)?
which can be rewritten as
Xi
X—x; +y(xi+xj) —cxijo (xi—xj)f(xj)dxj (C.3)
x b ay2

—BiJ' (Xj —Xi) f(Xj)dX)' — ? (Xi — X3 ) .

The derivative of Equation (C.3) with respect to x; gives
— (1 —=7v) —oiF (xi) + Bi(1 = F(xi)) — 8¢ (xi —x{') . (C4)

Evaluated at x; = 0, Equation (C.4) becomes i — (T —v) + 0;x{". When 3; < 1 —v — 8;x{
we therefore have x{ = 0. Evaluated at x; = X, Equation (C.4) becomes —ot; — (1 —y) —
o (Y — xf) < 0. Finally, as highlighted in the proposition, in any interior solution Equation
(C.4) is equal to 0, and hence

Sixi +F(x{) (i +Bi) =Pi —(1—vy) +0ix{!. N (C.5)
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Proof of Corollary 1 For the proof of part (i) suppose that, for some X € (0, X), the following
holds: Fy(x) > Fo(x) for € (0,%) and Fy(x) < Fo(x) for x € (X,X). Consider x}, € (0,%).
We have

—(1=v) — oiFy (xip) + Bi(T —F1 (x{p)) — 0i (xi —x{") <

—(1=7v) — «iFo (xio) + Bi(1 = Fo (x{o)) = di (xi —x{') = 0
Since —(1 —v) — o;F (x) + Bi(1 —F(x)) — 6; (x — X?) is decreasing in x, this implies that
xi7 < x{o- The proof of part (ii) is analogous and is therefore omitted. ll

Proof of Corollary 2. From Equation (C.5) we see that, restricting attention to interior

solutions, we have

LXf - _ Fx{) <0
dog &y + (o + Bi)f(x})
dps; o1 + (o + Bi)f(x])
dx; 03

= >0 N
dx ¢ i + (ovi + Bi)f(x})

Proof of Corollary 3 Consider first the difference in o necessary to induce a change in x}
from x’ to x”. Fix the other parameters to be equl to 3,  and x and denote as ;. the value

of « required for X’ to be optimal under f. We have

4

% (X/) = 0(1‘_’_[3

where 3 = 3 — (1 —y) + ox® — 8%/, and, analogously,

Fr (') = ——.
k(x) ol +

Recall that Fy (x’) > Fo (x’) while Fq (x”) < Fo (x”). As a result,

* < T e oy <l
€.
/ 1 0
oy + B o) + P
o n n
and similarly ——— m ie. of > o
oy + B o] +

which implies that «; — &y > ) — Y. Consider now the difference in 3 necessary to induce

a change in x} from x’ to x"/. We have

Fi(¢) = PL L0

where p(x) = —(1 —v) + x® — &%, and, analogously,

By +p
Fr (X”) = o‘i Bl
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Recalling that Fy (x) > Fo (x’) while Fy (x”") < Fo (x"),

Bo + p(xX') - By +p(x) ie. By (x—p(x')) < B (ex—p(x'))

o+ By o+ B
1! 12 2 2
and similarly Po _:_péz ) > [31“—:_0[;? ) ie. By (oc— p(x”)) > Y (oc— p(X//)) ,

where o« — p > 0. To see this note that, from Equation (C.5), we can see that
oy > Bi(1—F(x})) — (1T —v) 4+ 6x* —ox] > p(x]).

This implies that B35 — By > B7 — B Finally, the result with respect to x{ is derived analo-
gously to oc and 3 and is therefore omitted. l
C.1.2 The disutility of deviating from x{ takes the absolute value form

Suppose that the disutility from selecting a contribution that differs from x{* is given by

—Si(xi — X{l) if xi > Xia
—pi(x{ —xq) if xi < x

for some ¥; > 0 and p; > 0. If x; > x{, individual expected utility is
X —Xit+vY (X{L + Xj) — X4 JO (X;L —Xj) f(Xj)de — BIJ (Xj — Xi) f(Xj)de —191()61 —X{l)

while if x; < x{ it is

X—Xi +v (Xi +Xj) — Xq J'oi (Xi —X)') f(Xj)de — BIJ (Xj —Xi) f(Xj)de — pi(xg —Xi)

Xi
The optimal contribution x{ satisfies
* v)—9i Bi—(T—y)—9:
F(xi) = if S > F (<)
F(xi) = ahzf‘“ ir B0 o SEe)
Bi— 1 +pPi B 1 94
Xi 1 if ocl—o—gl >F (X{l) > ocl—i—?gl

Consider two distributions fo and f; with the same mean and suppose that fj is single-
crossing stochastic dominant over f1 so that, for some X € (0, X) the following holds: F; (x) >
Fo (x) for x < X and Fy (x) < Fo (x) for x > X.

Clearly enough, the results outlined in Corollaries 1 and 2 continue to hold. Consider now
Corollary 3. It is straightforward to check that oy — & > of — o} and B — By > B} — B
as in the proof of corollary 3. This implies that the the parameter shift in «; or in (3; needed
to generate a change in optimal contribution from x’ to x” is larger under fy compared to

f1. However, the prediction with respect to x{* is less clear-cut. Suppose for instance that

Bi—(T—y)—0: _ s Bi—(T—v)+pi
o+ B = x" and o +Bi

F~'(x"") would result in the optimal contribution moving from x’ to x”. Since F]_] (x') <

= x". A change in x{ from X' = F71(x') to X"/ =



APPENDIX — CHAPTER 3 156

Fal (x') and }:1_1 (x") > FS] (x"), X" — X' is larger under f; compared to fyo. We conclude
that, if the disutility of deviating from x{ takes the absolute value form, the result of Corollary
3 does not hold for x{* (but it does for o¢; and (31).

C.2 Additional analysis

All subsequent analyses are referenced in the document. They are structured by section within
the chapter. Brief descriptions are provided for each analysis.

C.2.1 Theoretical framework

Single crossing property of shown distributions

Figure C.1 plots the cumulative distributions of all six treatments. As can be seen below, the
single-crossing condition discussed in Section 2 holds for all pairwise comparisons of descrip-

tive norms sharing the same mean.

Figure C.1: Cumulative distributions of descriptive norm treatments
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C.2.2 Experimental Design
Belief elicitation screen

Figure C.2 shows a screenshot of how individuals could indicate their beliefs about all available

options within the experiment.

Figure C.2: Belief elicitation screen

0 token 1 token 2 token 3 token 4 token

BN Sl S S =
= A o= s [ o= o N o= o S = |

Note: Participants have to allocate a total of 10 points across all available options. The more likely they think an
option is the more points they should allocate to it.

C.2.3 Sample and data collection
Manipulation checks

In the ex-post survey we ask participants about their perceptions of the shown distribution.
As Figure C.3a shows, participants in high mean conditions also have a significantly higher
perception of the mean (Wilcoxon-Mann-Whitney test, p < 0.001). In terms of the variance
(Figure C.3b), participants perceive the low variance condition as significantly less varying
than the high variance and the u-shaped conditions, and the u-shaped as less varying than the
high variance condition (Wilcoxon-Mann-Whitney tests, for all p < 0.001). In addition, we
ask participants about their difficulty in interpreting the distribution and how common they
think this distribution is in the general population. On a scale from 1 (very easy) to 7 (very
difficult) the average difficulty rating is 2.1, indicating that participants do not seem to have
trouble interpreting the information. Moreover, there is no difference in the difficulty rating
between high and low variance conditions or u-shaped and low variance conditions. Only
the high variance condition is described as significantly harder to understand than both the
u-shaped (Wilcoxon-Mann-Whitney tests, p = 0.03) or the low mean condition (Wilcoxon-
Mann-Whitney tests, p = 0.08). However, the difference is very small (0.2 on a scale from 1 to
7). The average rating of how common the shown distributions are perceived to be is 5.0 on a
scale from 1 (very rare) to 7 (very common). Again, there are no differences between high and
low mean conditions or u-shaped and high/low variance conditions. Only the high variance
condition is perceived as slightly less common than the low variance condition (Wilcoxon-

Mann-Whitney tests, p = 0.009). Again, the difference is extremely small (0.2).
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Figure C.3: Manipulation checks

a) Perceived Mean

‘_ low mean [ high mean ‘

Note: Whiskers show 95% confidence intervals.

C.2.4 Behaviour in Part1

Variation of beliefs

low

b) Perceived Variance

158

‘- low variance [ high variance [ u-shaped

Figure 3.5 in the main text shows the aggregate distribution of beliefs about the co-player’s

contribution in Part I, with most people believing that the other will either contribute 2 or 4

tokens. This aggregate distribution hides a substantial heterogeneity between participants in

the distribution of beliefs. Figure C.4 shows that the standard deviation of initial beliefs varies

substantially between participants (min=0, max=4.5).

Figure C.4: Variation in standard deviations of beliefs in Part I
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The individual distributions of beliefs can roughly be categorised into 6 types:
1. Low variance: participants who put more than 80% of points on one single option
2. High variance: participants who believe outcomes are equally likely (10-30% per option)

3. Linear: participants who have either non-decreasing or non-increasing beliefs
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4. Triangle: participants with a single modal belief below 80% that is 1,2, or 3 token
5. U- or w-shaped: participants with either two modes (at 0,4) or three modes (at 0,2,4)
6. Others: not defined by the previous categories

Figure C.5 provides examples for each type. Using these rules we can classify 92% of partic-
ipants. The most common types are triangles (41%), followed by low variance (21%), u-/w-
shaped (15%), linear (10%), and high variance types (5%).

Figure C.5: Examples of individual distributions of beliefs in Part I
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Empirical and normative expectations

Empirical (EE) and normative (NE) expectations in Part I — i.e. expectations about what most
people do and what most people think one should do — are very similar to contributions, be-
liefs and PVs (see Figure C.6). Not surprisingly, when asked about what most other people
actually contribute (EEs) participants answer in the same way as when asked about their co-
player’s likely contribution. NEs, are shifted slightly to the right, indicating that people think
others contribute less than they say one should. In addition, to eliciting the distribution of ex-
pectations and beliefs, we measure the participants’ confidence in their replies. Interestingly,
participants also appear to be more certain about what others say one should contribute than
actual contributions. Although the difference is small, our confidence measure is significantly

higher for NEs than EEs about the other player (Wilcoxon signed-rank test, p = 0.01).
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Figure C.6: EEs and NEs in Part I
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Note: The dashed lines represent averages. Whiskers show 95% confidence intervals.

C.2.5 Effect of variance and shape of the descriptive norm
Distribution of contributions by variance condition

Figure C.7 shows the distribution of contributions in Part I by variance/shape, but pooled over
low and high mean conditions. As described in the main text, we can see that the variance
of contributions is largest for the u-shaped conditions, followed by the loose/high variance

conditions, while there is less variance in the tight/low variance conditions.

Figure C.7: Distribution of participants’ contribution in Part II by variance
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Distribution of contributions for conditional cooperators

As our theoretical framework assigns a particular role to reciprocity concerns and condition-
ality, analysing the effect of variance is particularly relevant for conditional contributors. As
84% of our sample are conditional cooperators, we do not analyse types separately in the main
paper and report results for all participants. Figure C.8 shows that when only focusing on con-
ditional cooperators, our results hold: tight, loose, and polarised environments induce tight,
loose, and polarised responses. We also confirm that the variance of contributions in Part II
among conditional cooperators in the u-shaped condition is significantly larger than in the
high or low variance condition (F-tests, p < 0.001 respectively). The variance of contribu-
tions in the high variance conditions in turn is significantly larger than in the low variance

conditions (F-test, p < 0.001). Also the distributions are significantly different from each
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other (x?-tests, p < 0.002 for all comparisons).

Figure C.8: Distribution of participants’ contribution in Part II (conditional cooperators only)
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Effect of variance on spread of contributions

A more indirect test of whether the variation in contribution increases with the observed vari-
ance is by splitting our sample in Part IT in a high and a low contribution group (contributions
above/below the median) and comparing their reactions to different environments. If a higher
observed variation increases the overall variance in contributions, we would expect this to
translate into lower contributions for the low contribution sub-sample and higher contributions
for the high contribution sub-sample, resulting in an overall wider spread of contributions (see
Figure C.9).

Figure C.9: Different variances and their effect on the high/low end of the distribution
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Note: As the figure shows a higher variance implies more extreme contributions in both tails of the distribution

Table C.1 shows the results of two tobit models, where we regress contributions in Part II
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on treatment conditions for each sub-sample. We can see that in fact in the high contribution
sub-sample, both the high variance and the u-shaped conditions lead to a significant increase
in contributions relative to the low variance condition. For the low contribution sub-sample,
by contrast, we see the exact opposite pattern. In this case, a higher variance is associated with
lower contributions. We thus confirm that both the u-shaped and the high variance condition

increase the overall variation of contributions.

Table C.1: Effect of variance on contributions in Part II for different sub-samples

1 (2)
High contributions (>2) Low contributions (<=2)
Variance (baseline = low)
High variance 0.33"** -0.14
(0.09) (0.09)
U-shaped 1.20"** -0.77***
(0.10) (0.10)
Constant 0.96** 0.27
(0.44) (0.42)
Baseline controls Yes Yes
Demographic controls Yes Yes
N observations 906 602
Pseudo R? 0.19 0.13

*p<0.1," p<0.05 " p < 0.01. Standard errors in parentheses.

Note: Results of two tobit regressions (data is censored at 0 and 4). The dependent variable is contributions in
Part II. Variance is a categorical variable with 0 = low variance, 1 = high variance and 2 = u-shaped. Baseline
controls include contributions, average beliefs, and PVs in Part I and can take values between 0 and 4. Demo-
graphic controls include age, gender, education, acceptance of risk, trust sucker aversion, free-riding aversion
and measures for negative and positive reciprocity. High and low contribution sub-samples are generated by
dividing participants in a group with contributions in Part II above and below the median (=2).

Changes in beliefs

Figure C.10: Changes in beliefs about the co-player’s distribution between parts
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Note: Whiskers show 95% confidence intervals.
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Figure C.10 shows changes in beliefs about their co-player’s contribution between Part I
and Part II. As we can see, participants change their beliefs in line with the shown distributions.
For instance, for the u-shaped conditions, the beliefs that the other player contributed 0 or
4 tokens increase substantially between Part I and II of the experiment, while intermediate
values (1-3) decrease. The opposite is true for the low and high variance conditions, where in
line with the observed distribution, the beliefs that the other contributes 0 or 4 tokens decrease
in favor of intermediate values. Intuitively, the additional information in Part II also explains
that participants state a significantly higher confidence in their beliefs as compared to Part I
(Wilcoxon signed-rank test, p < 0.007).

C.2.6 Personal traits

Robustness checks — OLS and ordered probits

Table C.2: Effect of personal traits on contributions in Part II — robustness checks

OLS Ordered probits
(1) @) ®) 4
High mean 0.67"** 0.67*** 0.60*** 0.62***
(0.07) (0.07) (0.07) (0.07)
Variance (baseline = low)
High variance -0.22 -0.24 -0.26 -0.31
(0.29) (0.29) (0.26) (0.27)
U-shaped -0.11 -0.17 -0.21 -0.28
(0.34) (0.33) (0.33) (0.34)
Sucker aversion -0.10*** -0.10*** -0.10*** -0.10*™*
(0.03) (0.03) (0.03) (0.03)
Sucker aversion x high variance -0.01 0.01 -0.01 0.01
(0.04) (0.04) (0.04) (0.04)
Sucker aversion x u-shaped -0.09** -0.08” -0.13*** -0.12**
(0.05) (0.05) (0.05) (0.05)
Free-riding aversion 0.11*** 0.11*** 0.10™** 0.10™**
(0.02) (0.02) (0.02) (0.02)
Free-rider aversion x high variance 0.01 0.00 0.01 0.00
(0.04) (0.04) (0.03) (0.03)
Free-rider aversion x u-shaped 0.11*** 0.11*** 0.14*** 0.14™**
(0.04) (0.04) (0.04) (0.04)
Personal values in part I 0.34™* 0.33"** 0.30™** 0.30"**
(0.05) (0.05) (0.04) (0.04)
High variance x PVs in part I 0.13* 0.13* 0.14™* 0.15**
(0.07) (0.07) (0.07) (0.07)
PVs in part I x u-shaped 0.11 0.11 0.19** 0.20**
(0.08) (0.08) (0.08) (0.09)
Demographic controls No Yes No Yes
N observations 1203 1188 1203 1188
(Pseudo) R? 0.30 0.32 0.12 0.13

*p<0.1,"p<0.05 " p<0.01. Robust standard errors in parentheses.

Note: The dependent variable is contributions in Part II and takes values between 0 and 4. High mean is a binary
variable with 0 = low and 1 = high mean. Variance is a categorical variable with 0 = low variance, 1 = high
variance and 2 = u-shaped. Personal values can take values between 0 and 4. Sucker and free-riding aversion
are measured on a Likert scale from 1 to 7. Demographic controls include age, gender, education, acceptance
of risk, trust, and measures for negative and positive reciprocity. All regressions control for order effects.
Columns (1) and (2) present results from OLS regressions, columns (3) and (4) from ordered probits.
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Table C.2 shows that the result that personal traits are more predictive of contributions
in environments with a higher variance is also confirmed when using alternative models to
a tobit regression such as OLS or ordered probit models. The influence of sucker and free-
riding aversion on contributions is significantly higher for the u-shaped than the low variance
environment in all models. Personal values have a larger impact in both high variance and u-

shaped environments (even though the latter is only significant for the ordered probit models).

Role of personal traits for conditional cooperators

Table C.3 shows that the analysis of personal traits from section 4.3 holds when restricting the
sample to participants classified as conditional cooperators. We still see that sucker-aversion
lowers contributions, while free-riding aversion and personal values have a positive effect on

contributions. Most importantly, we confirm that the effect of these personal traits is larger

Table C.3: Effect of personal traits on contributions in Part II — conditional cooperators only

(1) @
High mean 1.00*** 1.01%**
(0.13) (0.12)
Variance (baseline = low)
High variance -1.15% -1.20*"
(0.60) (0.59)
U-shaped -0.85 -0.86
(0.61) (0.60)
Sucker aversion -0.20™** -0.19™**
(0.06) (0.06)
Sucker aversion x high variance 0.03 0.06
(0.09) (0.09)
Sucker aversion x u-shaped -0.22*" -0.21*7
(0.09) (0.09)
Free-riding aversion 0.12** 0.12**
(0.05) (0.05)
Free-riding aversion x high variance 0.08 0.07
(0.08) (0.08)
Free-riding aversion x u-shaped 0.28*** 0.29™**
(0.08) (0.08)
Personal values (PVs) 0.43*** 0.43***
(0.10) (0.10)
PVs x high variance 0.25* 0.25%
(0.14) (0.14)
PVs x u-shaped 0.39™** 0.40™**
(0.14) (0.14)
Constant 1.35™* -0.37
(0.44) (0.76)
Demographic controls No Yes
N observations 1006 994
Pseudo R? 0.09 0.11

*p<0.1," p<0.05 " p < 0.01. Standard errors in parentheses.

Note: Results of two tobit regressions (data is censored at 0 and 4). The dependent variable is contributions in Part
II. High mean is a binary variable with 0 = low and 1 = high mean. Variance is a categorical variable with 0
= low variance, 1 = high variance and 2 = u-shaped. Personal values can take values between 0 and 4. Sucker
and free-riding aversion are measured on a Likert scale from 1 to 7. Demographic controls include age, gender,
education, acceptance of risk, trust, and measures for negative and positive reciprocity. All regressions control
for order effects.



APPENDIX — CHAPTER 3 165

in conditions with higher variance (loose/polarised).

Controlling for changes in personal values

We measure personal values both in Part I before participants receive any information about
co-player behaviour and in Part II after they see the distributions. In the main text, we use
personal values in Part I as a regressor as they cannot be affected by the treatments and thus
represent a cleaner representation of what participants think is the “right thing to do”. How-

ever, Table C.4 shows that our results hold after controlling for the change in personal values

Table C.4: Effect of personal traits on contributions in Part Il — controlling for changes in PVs

1) ()
High mean 0.63*"* 0.66™**
0.11) (0.11)
Variance (baseline = low)
High variance -0.41 -0.53
(0.50) (0.50)
U-shaped -0.86 -0.94”
(0.54) (0.53)
Sucker aversion -0.13* -0.12**
(0.05) (0.05)
Sucker aversion x high variance -0.06 -0.02
(0.08) (0.07)
Sucker aversion x u-shaped -0.24™* -0.22""*
(0.08) (0.08)
Free-riding aversion 0.13*** 0.14™*
(0.05) (0.05)
Free-rider aversion x high variance 0.05 0.04
(0.07) (0.07)
Free-rider aversion x u-shaped 0.28*** 0.28"**
(0.07) (0.07)
Personal values in part [ 0.75*** 0.71%*
(0.10) (0.10)
High variance x PVs in part I 0.23* 0.26™*
(0.13) (0.13)
PVs in part I x u-shaped 0.41*** 0.44™*
(0.14) (0.14)
Change in personal values 0.56™** 0.51°**
(0.11) (0.11)
Change in PVs x high variance 0.22 0.24
(0.17) (0.16)
Change in PVs x u-shaped 0.27* 0.31**
(0.14) (0.14)
Constant 0.23 -1.55™*
(0.37) (0.66)
Demographic controls No Yes
N observations 1203 1188
Pseudo R? 0.14 0.15

*p<0.1,"p<0.05 " p < 0.01. Standard errors in parentheses.

Note: Results of two tobit regressions (data is censored at 0 and 4). The dependent variable is contributions in Part
II. High mean is a binary variable with 0 = low and 1 = high mean. Variance is a categorical variable with 0 =
low variance, 1 = high variance and 2 = u-shaped. Personal values are measured in Part I and can take values
between 0 and 4. Sucker and free-riding aversion are measured on a Likert scale from 1 to 7. Change in per-
sonal values is the difference between PVs in Part II and I and takes values between -4 and 4. Demographic
controls include age, gender, education, acceptance of risk, trust, and measures for negative and positive reci-
procity. All regressions control for order effects.
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between parts and their interaction with treatment indicators. Note that changes in personal
values are very minor. On average participants change their personal values by —0.1 (with
personal values taking values between 0 and 4). Although this is statistically different from
zero (Wilcoxon signed-rank test, p < 0.001), the median change is 0, with 69% of participants

not changing their reported personal values between parts.

Personal traits and demographics

Finally, we find that some demographic variables correlate with personal traits. In Table C.5 we
regress personal values in column (1), sucker aversion in column (2), and free-riding aversion
in column (3) on demographic characteristics. We find that women and younger participants
have both a higher sucker and a higher free-riding aversion. Personal values on the other hand

are slightly lower for female participants.

Table C.5: Correlates of personal values, sucker and free-riding aversion

Personal values Sucker aversion Free-riding aversion
(1) () &)
Gender (female = 1) -0.144* 0.594** 1.152**
(0.066) (0.152) (0.193)
Age -0.000 -0.034™* -0.016™**
(0.002) (0.005) (0.006)
Education (baseline=no formal degree)
Secondary school -0.076 -0.634 -0.621
(0.230) (0.542) (0.670)
University/ college -0.044 -0.712 -1.129*
(0.226) (0.533) (0.657)
Prefer not to say -0.676 -0.451 -1.675
(0.411) (0.933) (1.179)
Constant 3.017"* 6.520™** 5.133"**
(0.238) (0.561) (0.692)
N observations 1188 1188 1188
Pseudo R? 0.00 0.01 0.01

*p<0.1," p<0.05 *** p < 0.01. Standard errors in parentheses.

Note: Results of three tobit regressions. The dependent variable in column (1) is personal values in Part I and is
censored at 0 and 4. The dependent variables in column (2) and (3) are sucker and free-riding aversion and are
measured on a Likert scale from 1 to 7.
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C.3 Quadratic scoring rule

The quadratic scoring rule (QSR) is used to elicit participants’ beliefs about uncertain events in
an incentive compatible way. As a consequence participants should reveal their beliefs truth-
fully.®> The key idea of the QSR is that participants are rewarded for the correct assessment,
but penalised for every wrong assessment by the squared distance between their guess and

the true event, using the following equation (Murphy & Winkler, 1970):

Qj(p) = x+2Bp; —B Y _(pi). (C.6)

i=1

where p; is the probability an individual assigns to event i and pj is the probability an indi-
vidual assigns to the true event. Artinger et al. (2010) develop and test a salient and intuitive
way to communicate information about payoffs to participants using a decomposed version

of the equation above:

Qi(p) = (a+B)—B(1—p;)> =B D_(p)? (C.7)
i#j

The first two terms in Equation (C.7) represent the earnings from the correct option. Partici-
pants are penalised for not assigning a probability of 1 to the correct event (—p (1 — p; )?). In
the experiment we set ot = 3 = $0.5. This implies that if an individual assigns full probability to
the correct event they earn $1, if they assign a zero probability to the correct event they earn
$0.5 from the first term in Equation (C.7). The last term in the equation above represents the
penalty for assigning a positive probability to events that do not occur. If individuals assign
zero probability to untrue events, this penalty is zero. If they assign all probabilities to wrong
events, the penalty is $0.50. This means that the maximum amount individuals can earn in the

elicitation task is $1, while the minimum is $0.
Artinger et al. (2010) show that if payoffs are split up in this way, this significantly facili-
tates participants’ understanding of the QSR and the implications for payoffs. Figure C.11 in

the instructions shows how the QSR is presented to participants.

#Note that the QSR may not be valid for all degrees of risk aversion (Schlag & van der Weele, 2015). However, for
most empirically plausible levels of risk aversion, it seems to provide a reliable tool to elicit preferences (Harrison
et al,, 2017).
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C.4 Instructions

Welcome

Thank you very much for participating in this study! This study consists of two parts and
a questionnaire. Upon completion you will receive $1.70 for your participation plus an ad-
ditional bonus of up to $2.36 that depends both on your decisions and the decisions of other
participants.

In both parts you will face a situation in which you will be matched with one other,

real participant. On the next page we will describe this situation to you in more detail.
Instructions (1/2)

In this study, you will be anonymously paired with another participant. You will each start
with 4 token in your personal private accounts. In addition to the private accounts, there
is a group account. You have to decide how many of your token you want to invest in the
group account (either 0, 1, 2, 3 or 4 token). The amount leftover will remain in your private

account. The other player has to make the same decision.

Your income from the private account
The amount in the private account is yours to keep. The other player doesn’t earn anything
from the token you keep in your private account. For example, if you keep 2 token in your

private account, this will be your income from this account.

Your income from the group account

The amount invested in the group account will be multiplied by 1.4. That is, each token in-
vested in the group account will yield 1.4 token for the group. The total amount in the group
account will be split equally between you and your partner regardless of your individual in-

vestments. That is, each player receives half (50%) of the total amount in the group account.

Figure C.11: Representation of QSR

Points putonthe  Earnings from the Points putona Costs from a
correct option correct option wrong option wrong option
10 100¢ 10 50¢
9 99.5¢ 9 40.5¢
8 98¢ 8 32¢
7 95.5¢ 7 24.5¢
6 92¢ 6 18¢
5 87.5¢ 5 12.5¢
4 82¢ 4 8¢
3 75.5¢ 3 4.5¢
2 68¢ 2 2¢
1 59.5¢ 1 0.5¢
0 50¢ 0 0¢
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Private Account Investment in Share of

Group Account Group Account

You You

\ s A 50% \ s

(4 tokens - A) ‘ : /!
\® N
Group Account

Other Player Other Player

(A+B) x 1.4
) —) = @
(4 tokens - B) » »

) B 50% )

If, for example, the sum of all investments in the group account by you and the other player
is 6 token (A+B), then the group account yields 6 x 1.4 = 8.4 token. Both you and the other

player would then receive 0.5 x 8.4 = 4.2 token from this account.

Your total income

Please note that for logistic reasons you are not interacting with other participants in real
time. Once we collected all responses, we will match you with another person to calculate
your and the other’s total income.>* The latter consists of all the token you kept in your
private account plus half of the token that you and that other participant invested in the

group account.

Your total income will then determine your bonus payment, with each token being
worth $0.10. Whatever income you earned in token will be converted at this rate into actual

money at the end of the experiment and paid out as a bonus.
Instructions (2/2)

In addition to making an investment decision in this situation, we will ask you to state your
beliefs about other participants. You will be paid for these tasks according to how accurate
your beliefs are.

A brief explanation follows: let us assume, we ask you to make a guess about how many token
the participant you have been matched with invested in the group account. In this case, you
would have to indicate how likely you think it is that the other participant invested 0,

1, 2, 3 or 4 token. To make your choices you will see a screen like the one below.

*Note that this is a common set-up for studies on Prolific and thus familiar to participants. The Prolific guidelines
allow up to 21 days to pay participants.
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0 token 1 token 2 token 3 token 4 token

B ErES S S s
r—/ = 4C=0  C=  C=

To make your decision you have to allocate a total of 10 points across options by clicking
on the plus and minus buttons. The points you allocate need to add up to 10 and the more
likely you think one option is, the more points you would allocate to it. The points
you allocate to each option will naturally reflect your beliefs about the other participant’s
behaviour.

The amount of money you can earn depends on how you allocated your points and
what is actually true. If you put all points on the correct option, you will earn $1 if you put
all points on a wrong option you will earn $0. In general, the more points you allocate to a
correct option, the higher your earnings and the more points you allocate to a wrong option
the lower your earnings. The way your earnings are determined ensures that your best
strategy is to carefully and honestly answer these questions. If you want to have a closer
look at how your earnings will be calculated click here.

Let’s for example assume that you think it is equally likely that the other participant invested
2 or 4 token and you put 5 points on each option. If the other participant really invested either
2 or 4 token, you would in each case earn $0.75. If they invested 0, 1 or 3 token you would
earn $0.

What if you had instead put all your eggs in one basket and allocated 10 points on the other
participant investing 2 token? If the other participant indeed invested 2 token, you earn the
maximum bonus of $1. But if any of the other options is the correct one, you would earn
nothing in this task. It is thus up to you to balance the strength of your personal beliefs with
the risk of them being wrong.

In total, we will ask you to state your belief on five different questions throughout this study.
In the end, a lottery will decide one of them to be chosen for payment. The amount you

earned in the chosen question will then be added to your bonus payment.

If participants click to get more information about payoffs, they see the following pop-up:
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Your earnings are calculated on the basis of the table below. The more points you put on the
correct option the higher your earnings. For each wrong option to which you allocate points
your earnings will be reduced. The reduction is larger the more points you allocated to that
option.
Points puton the  Earnings from the Points put on a Costs from a
correct option correct option wrong option wrong option
10 100¢ 10 50¢
9 99.5¢ 9 40.5¢
8 98¢ 8 32¢
7 95.5¢ 7 24.5¢
6 92¢ 6 18¢
5 87.5¢ 5 12.5¢
4 82¢ 4 8¢
3 75.5¢ 3 4.5¢
2 68¢ 2 2¢
1 59.5¢ 1 0.5¢
0 50¢ 0 0¢
Part 1

We are now going to ask you a number of questions that relate to the situation that
you previously read (see image below). It is important that you answer these ques-

tions truthfully and as accurately as possible.>

Private Account Investment in Share of
Group Account Group Account
You You
e A 50% »

(4 tokens - A) ‘ j ‘ j
% sroup Aecourt %?

Other Player

(A+B) x 1.4
— ="
(4 tokens - B) ‘) »
< 4 B 4

1) We asked other participants what they believe is the most appropriate amount to invest

in the group account. What do you believe was the most common answer?

5Either normative questions or ABC questions are asked first. The three normative questions appear in ran-
domised order.
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Appropriate here means what you personally consider to be “correct” or “moral”. You can allocate up to 10 points to an

option by clicking on the plus and minus buttons below to indicate your guess. The more likely you think one option
is, the more points you would allocate to it. Your guesses need to add up to 10.

Most people believe it is appropriate to invest...

0 token 1 token 2 token 3 token 4 token

B S S S s
BN O Sl Sl s

How confident are you in your response above? (0 not very confident, 100 very confident)

2) We asked other participants to make an investment decision in this situation. How many
token do you believe most people actually invested in the group account?

You can allocate up to 10 points to an option by clicking on the plus and minus buttons below to indicate your guess.

The more likely you think one option is, the more points you would allocate to it. Your guesses need to add up to 10.

Most people actually invested...

0 token 1 token 2 token 3 token 4 token

B Sl ST ST =S
BN Ol Ol Ol O

How confident are you in your response above? (0 not very confident, 100 very confident)

3) According to your own opinion and independent of the opinion of others, what is the most
appropriate amount to invest in the group account?

Appropriate here means what you personally consider to be “correct” or “moral”.
+ 0 token
+ 1 token
+ 2 token
3 token

« 4 token
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For the next section of Part 1, you will be matched with one other participant. You
will only interact once with this person and you will never learn each other’s iden-
tity.

Your and the other participant’s bonus payment for Part 1 will depend on your deci-

sions and the decisions of this participant.
1) How many token do you want to invest in the group account?
+ 0 token
+ 1 token
+ 2 token
+ 3 token

« 4 token

2) How many token do you believe the participant you are matched with invested in the
group account?

You can allocate up to 10 points to an option by clicking on the plus and minus buttons below to indicate your guess.

The more likely you think one option is, the more points you would allocate to it. Your guesses need to add up to 10.

The participant you are matched with invested...

How confident are you in your response above? (0 not very confident, 100 very confident)

3) We are also interested in how many token you want to invest in the group account if you
could know the other’s choice beforehand. This means you can condition your investment
on your group member’s choice.

For one of you, the unconditional choice that you took before will count as the investment
decision. For the other, the conditional choice (according to the table below) will count
as the investment decision. Should the conditional choice be selected for you and the other
participant invested x token in their unconditional choice, your decision for that scenario will
determine your investment and thus matter for your bonus.

To determine your conditional choice, please tell us what you want to invest in the group

account if:
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« The other player invests 0 token: token
+ The other player invests 1 token: token
+ The other player invests 2 token: token
+ The other player invests 3 token: token
« The other player invests 4 token : token
Part 2

In a previous study we asked over 600 participants to make an investment decision in
the same situation. The possible choices were to invest 0, 1, 2, 3 or 4 token in the group
account. From their answers we constructed different sub-groups. The graph below shows
the percentage of people choosing each option in one randomly selected sub-group.

What previous participants invested in the group account:

(Participants are randomly shown one of the following six pictures.)

0token 1token 2 token 3 token atoken 0token 1 token 2 token 3 token 4token

0token 1 token 2 token 3 token 4token

Y.I.--r
. —_— — -

0 token 1 token 2 token 3 token 4token
0 token 1 token 2 token 3 token 4token

0token 1 token 2 token 3 token 4token

For Part 2 of the experiment you are matched with one of the participants from the sub-

group above. You will only interact once with this person and you will never learn each
other’s identity.
Your and the other participant’s bonus payment for Part 2 will depend on your decisions

and the decisions of this participant.

1) We asked other participants from the previous study what they believe is the most appro-
priate amount to invest in the group account. What do you believe was the most common
answer?

Appropriate here means what you personally consider to be “correct” or “moral”. You can allocate up to 10 points to an

%We randomise whether participants are first asked about contributions and beliefs or about personal values and
normative expectations.



APPENDIX — CHAPTER 3 175

option by clicking on the plus and minus buttons below to indicate your guess. The more likely you think one option
is, the more points you would allocate to it. Your guesses need to add up to 10.

Most people believe it is appropriate to invest...

0 token 1 token 2 token 3 token 4 token

B ErES S S =S
e/ = 4C=0  C=0  C=T

How confident are you in your response above? (0 not very confident, 100 very confident)

2) Think again about the investment decision itself. According to your own opinion and in-
dependent of the opinion of others, what is the most appropriate amount to invest in the
group account?

Appropriate here means what you personally consider to be “correct” or “moral”.

« 0 token
« 1token
« 2 token
+ 3 token

« 4 token

3) How many token do you want to invest in the group account?

« 0 token
« 1token
« 2 token
+ 3 token

« 4 token

4) How many token do you believe the participant you are matched with invested in the
group account?

You can allocate up to 10 points to an option by clicking on the plus and minus buttons below to indicate your guess.

The more likely you think one option is, the more points you would allocate to it. Your guesses need to add up to 10.

The participant you are matched with invested...
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0 token 1 token 2 token 3 token 4 token

B ErES S S s
r—/ = 4C=0  C=  C=

How confident are you in your response above? (0 not very confident, 100 very confident)

Questionnaire (1/2)

In this survey we showed you how many token a sub-group of other participants invested in
the group account. Their answers are represented by the graph below.
What previous participants invested in the group account: (Participants are randomly

shown one of the following six pictures.)

0 token 1 token 2 token 3 token 4token

0token 1 token 2 token 3 token 4token

0 token 1 token 2 token 3 token 4token

0 token 1 token 2 token 3 token 4token

0 token 1token 2 token 3 token 4token

55

We will now ask you a few questions about the graph.

1) What are your thoughts on the behaviour shown above?

2) Would you say the graph shows that overall
« people invest most of their token in the group account
+ people invest half of their token in the group account

« people keep most of their token in their private account
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3) Would you say the graph shows that overall
« there is a strong tendency for people to invest similar amounts in the group account
« there is a moderate tendency for people to invest similar amounts in the group account

« investments in the group account are very mixed

4) How common do you think the distribution of behaviour shown above would be in other

groups? (1 very rare, 7 very common)

5) How difficult was it for you to interpret the graph in Part 2, which is also shown above? (1

very easy, 7 very difficult)

6) How upset would you be if you invested everything in the group account and discovered
that the participant you have been matched with invested nothing? (1 not at all upset, 7 very

upset)

7) How ashamed would you be if you invested nothing in the group account and discovered
that the participant you have been matched with invested everything? (1 not at all ashamed,

7 very ashamed)

Questionnaire (2/2)

1) Generally speaking, would you say that most people can be trusted or that you need to be

very careful in dealing with people?
+ Need to be very careful
+ Don’t know

» Most people can be trusted

2) In how far do you agree with the following statement: “When someone does me a favour, I

will return it” (1 don’t agree at all, 7 completely agree)

3) In how far do you agree with the following statement: “If [ am treated very unjustly, I will

take revenge, even if there is a cost to do so.” (1 don’t agree at all, 7 completely agree)

4) Please tell me, in general, how willing or unwilling you are to take risks. (1 very unwilling

to take risks, 11 very willing to take risks)

5) What is your age?
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6) Which gender do you identify with?
« Female
« Male
+ Non-binary

« Other

Prefer not to say

7) What is the highest level of schooling you completed?
« No formal qualifications
« Secondary school
« University/ college degree

« Prefer not to say

Thanks a lot for participating in this survey! If you have any feedback for us you can write it

here:
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