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Introduction

Resource Allocation. The three chapters in this book all study the
allocation of scarce resources among competing needs and wants. These
allocation decisions are meaningful to the welfare of individuals and our
soclety, and this focus lies at the core of the word “economics” in its ancient

form: okwovopia', more or less meaning “the wise management and allocation
of resources.” Within this realm, the chapters of this book span ideas from
various epochs of human thought, testing ideas from Aristotle, Locke and de
Tocqueville, and the very latest theories in current publications and also work
done by the most recent Nobel Laureate, Elinor Ostrom.

Procedural Justice, Social Norms and Conflict. While all the chapters are
unified under the sub-title Human Behavior in Resonrce Allocation, they each
focus on a distinct element of the main title Procedural Justice, Social Norms and
Conflict.

The first chapter, on Procedural Justice, provides one possible explanation
for the large difference between American and Western European tax and
redistribution levels.

The second chapter, on Socia/ Norms, investigates two potential reasons
why solutions to social dilemmas such as insurance systems, tax compliance,
effort-shirk decisions at work, and contribution to irrigation systems can
persist over time without being destroyed by the negative forces of free-
riding.

In the last chapter, on Conflict, the focus is shifted to bilateral bargaining
and the reasons for conflict and impasses. Whether they manifest as strikes,
job resignations, or trade embargoes, these failures of the negotiation process
create tremendous loss of social welfare.

Human Behavior. During my early undergraduate studies I felt that
economics, as a science, was in need of development. From everyday
experience, I was convinced that mankind is much more than the perfectly
rational maximizer of own material wellbeing that is captured in the notion
of ‘Homo Economicus’. When I first was introduced to the wave of thought-

1 From the two Greek words ozkos or “house” and nomos or “law, rule, custom.”



provoking research that integrates insights on social preferences, cognitive
and evolutionary psychology, and sociology into economic theory, I knew I
had discovered the area in which I wanted to do research.

The two first chapters of this book fit soundly into this field, behavioral
economics. However the third chapter is a summary of the first phase in a
two-part project; behavioral economics will play a larger role in the second
part of the project. For this reason, I have chosen to present this chapter last
although it likely is the strongest research piece in this book.

Empirical data. Another common element among these papers is their
shared basis in observations of real human behavior in the lab. The total set
of empirical data consists of:

e 204 M.B.A. students and 96 M.Sc. students from Harvard University,
the Stockholm School of Economics, the Royal Institute of
Technology, Stockholm University and Karolinska Institutet

e 5 experiments

e 2] experimental sessions

e 2 520 observations

Procedural Justice:
Chapter 1 - Luck, Effort and Redistribution

This chapter attempts to answer questions such as: Why is redistribution so
much lower in the U.S. than in Western Europe, where tax rates are more
progressive and the overall size of government is about 50 percent larger?
Why is this the case, when pre-tax inequality is higher in the US than in
Europe?

I argue that part of the answers to these questions could perhaps be
found in Aristotle’s theory of proportionality and John Locke’s concept of
natural law/desert, which both would suggest that people perceive income
differences to be fair when driven by personal effort, but unfair when due to
forces such as luck. If people have fairness preferences not just for
outcomes, but also with regards to bow those outcomes are reached—
procedural justice concerns—then beliefs about what determines income and
success in a society could have a large impact on the level of redistribution in
that society.



Aristotle’s proportionality and Locke’s desert have been developed in
procedural justice and equity theory, which are important among
philosophers, sociologists, psychologists and political scientists. These
concepts have rarely been tested experimentally with incentive compatible
real stakes, and have so far received little focus in the economics literature
focused more on outcomes than the processes that lead to the outcomes.

I find experimentally that preferences for procedural justice are, in fact,
strong and that these effects have a large impact on participant’s preferences
for redistribution. In line with the theories of proportionality and natural
law/desert, people act as if they perceive income differences to be fair when
driven by personal effort, but unfair when due to external forces such as
luck. Interestingly, income differences due to ability appear to be as fair as
those due to effort.

When the only exogenous difference is the role of luck versus effort,
people from all regions make relatively similar decisions — higher
redistribution when income is decided by luck, lower when based on effort.

The above is interesting in relation to the fact that the Americans
(Europeans) in the study have real world ideological views directionally in
line with the lower (higher) level of redistribution and taxes in the American
(European) society.

Together the findings suggest that one potential reason for differing
redistribution levels in the US and Europe, could be differences in citizens’
beliefs about the relative importance of effort and luck in determining
success in their society.

While outside the scope of the study, in the conclusion of this chapter I
discuss the fact that if luck actually plays a smaller role in determining
individual prosperity in Western Europe than in the US (as several studies
suggest), it could be the case that one or both of the two populations has
biased beliefs. The two very different redistribution levels in the US and
Europe could then both be rational given people’s beliefs; however given
biases in beliefs, one or both of the regions’ tax and redistribution level decisions could
nonetheless be significantly suboptimal relative to the true underlying preferences of
the population(s).



Social Norms:
Chapter 2 - Participation and Peers in Social Dilemmas

In this second chapter I build on the notion from empirical data,
experimental research and everyday knowledge that people, when in contexts
of social dilemmas, are strongly motivated by concerns additional to those of
material payoffs.

I'look at two potential reasons for why solutions to social dilemmas such
as Insurance systems, tax compliance, effort-shirk decisions at work,
contribution to irrigation systems and usage levels of offshore fisheries can
persist over time without being destroyed by the negative forces of free-
riding. The two questions I study are (1) whether individuals are more willing
to abide by rules that they have participated in creating or voted over and (2)
whether people are more willing to abide by rules if a larger fraction of those
around them also abide, than when a lower proportion does.

In contrast to other literature, voting over or having a higher degree of
participation towards, in this case, an insurance system does not have any
positive impact on the levels of free-riding. However, previous trends in the
extent to which peers misuse or do not misuse the system are found to have
a strong effect on future levels of free-riding - given the same economic
incentive, people are more likely to lie when they believe that others will lie.

In this chapter I also find indicative support for the so called false
consensus effect - that people who engage in a given behavior believe that
the behavior is more prevalent than those who do not. This is well discussed
in psychology, but the concept does not (yet) play a large role in economics.

Conflict:
Chapter 3 — Commitment and Impasses in Negotiation

Whether they manifest as strikes, job resignations, or trade embargoes,
impasses in negotiation are Pareto-inefficient and create tremendous social
welfare losses. Hence, it is important to understand why impasses occur.
Yet so far, the existing literature primarily emphasizes only three reasons
why impasses occur: due to incomplete information, bounded rationality, or
fairness concerns. But, as Schelling argued more than 50 years ago, one
significant reason for conflict in negotiation could be that people make
aggressive commitments in order to increase their share of the pie, although
they know that such commitments can lead to impasses. This is at odds with



the general literature’s requirement of incomplete information or irrationality
for there to be impasses.

While versions of Schelling’s argument have appeared in formal theory,
in Crawford (1982) and Ellingsen & Miettinen (2008), I am not aware of any
experimental or empirical studies on any of the three theories.

Thus I decided to study games of bilateral bargaining where negotiators
can make commitments attempts in the lab. I find strong support for the
conjectures of Shelling and predictions based on Crawford. Some support,
albeit weaker, exists for the primary predictions based on Ellingsen &
Miettinen; support for their secondary predictions is strong.

In sum, the results suggest that ex ante, conflict (negotiators making
demands that could lead to impasse) is more likely to occur where
commitment devices are weak. In these domains I frequently observe
outcomes in which one party takes most of the pie and the other receives
little. Although the reasons are distinct, uneven outcomes are also common
in domains of strong commitment devices.

These results run counter to the typical predictions in most formal theory
that more symmetric “compromise outcomes” will be realized, and as
Ellingsen & Miettinen discuss, this can perhaps help explain the infrequency
of side payments in real life agreements

Finally we find that the level of welfare destruction is much higher than
most formal theory would predict. Welfare destruction is around 60% of
what my predictions based on Crawford suggests, but only 15-30% of what
than my predictions based on Ellingsen & Miettinen theories suggest.

These results may be relevant for understanding complex, multiparty
international negotiations such as the Israeli-Palestinian peace process or
attempts to create environmental and trade agreements like Kyoto 2 and a
Doha agreement. At the same time, these insights apply to everyday, one-on-
one negotiations between children and parents, or workers and employers, or
between two firms.

Now that you have a full overview of why this book is entitled Procedural
Justice, Social Norms and Conflict and how the component chapters relate to
Human Bebavior in Resource Allocation, you should feel to read the chapters in

whichever order you desire.
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Luck, Effort and Redistribution’

“The labonr of his body, and the work of his hands,
we may say, are properly bis”
John Locke

We find experimentally that preferences for procedural justice —
for how an end outcome is reached, not just what the end
outcome is — can be strong.

This has a large impact on participant’s preferences for
redistribution. In line with Aristotle’s theory of proportionality and
John Locke’s concept of natural law/ desert, people act as if they
perceive income differences to be fair when driven by personal
effort, but unfair when due to external forces such as luck.
Income differences due to ability appear to be as fair as those
due to effort.

When the only exogenous difference is the role of luck
versus effort, people from all regions make relatively similar
decisions — higher redistribution when income is decided by
luck, lower when based on effort.

The above is interesting in relation to that the Americans
(Europeans) in the study have real world ideological views
directionally in line with the lower (higher) level of redistribution
and taxes in the American (European) society.

Together the findings suggest that one potential driver of
the different redistribution levels between the US and Europe
could be differences in beliefs about the relative importance of
effort and luck in determining success in society.

!'T am grateful to Magnus Johannesson, Aduke Thelwell, Deepak Malhotra Martin Bech Holte for invaluable help
and critique. I thank Colin Camerer, Ernst Fehr and participants at the Seventh Russell Sage Summer Institute in
Behavioral Economics as well as Erik Lindqvist, Jesper Roine, Robert Ostling, Chris Dawes, James Fowlet,
Lakshmi lyer, Rafael Di Tella and also seminar participants at the Institute for International Economic Studies at
Stockholm University for valuable comments.

Part of this project was carried out when I was a visiting doctoral student at the Department of Economics
at Harvard University and later when I was a graduate student at the Harvard Business School.
Financial support from the Jan Wallander and Tom Hedelius Foundation, the Dr Marcus Wallenberg Foundation
and the Swedish Finance Political Research Institute is appreciatively acknowledged.

Finally, I thank Lauryn Hale for valuable help in executing the expetimental sessions and Marcus Dahlgren
and DRAGNET (www.dragnet.se) for excellent programming support.
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I — Introduction

Why citizens in democratic countries support or oppose redistribution is still
inadequately understood. For instance, one riddle is why redistribution is so
much lower in the U.S. than in (Western) Europe, where tax rates are more
progressive and the overall size of government is about 50 percent larger.
Why is this the case, when pre-tax inequality is higher in the US than in
Europe? The pre-tax Gini coefficient is above 40 in the US while around 30
in Burope. '

Part of the answer could perhaps be found in Aristotle’s theory of
proportionality and John Locke’s concept of natural law/ desert, which both
would suggest that people perceive income differences to be fair when driven
by personal effort, but unfair when due to forces such as luck.

If people have fairness preferences not just for ountcomes, but also with
regards to how those outcomes are reached—rprocedural justice concerns—then
belzefs about what determines income and success in a society could have a
large impact on the level of redistribution in that society.

One indication that this could be the case, is the strong correlation
between how much a country spends on social programs and its citizen’s
beliefs about whether luck/connections or effort/ability determine income

(see Figure 7).

!'The paradox of high (low) pre-tax inequality together with low (high) redistribution in the U.S.
(Europe) is not in agreement with either Mirtlees’ (1971) social insurance paradigm or Meltzer-
Richard’s (1981) redistribution paradigm.

14



Chapter 1

Figure 1 (Reproduced from Alesina & Angeletos [2005))
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As argued in Fong (1999) and Alesina & Angeletos (2005), these
correlations are robust to controlling for countries’ Gini coefficients, per
capita GDPs, continent dummies and political variables, among other
things.” However, as discussed by Fong, the correlations could be spurious

and there is little evidence of causality.

Note that the x-axis above is a measure of people’s beliefs about what
determines income and success in a society, not a measure of what actually
does determine these outcomes. Many argue that today luck, family and
connections play a smaller role in Western European and especially
Scandinavian countries than in the US (see for instance Erikson &
Goldthorpe [1992], Arrow, Bowles & Durlauf [2000] and Jantti et al [2006]).

In this context, the question of whether Europeans and Americans have

2 Similar patterns to the above and support for the view that people see inequality as more
acceptable when it is due to hard work (rather than luck or connections), can also be found
in the Gallup pole used in Fong (2001), the General Social Survey, the International Social
Survey and the International Social Justice Project. Jencks & Tach (2000) report that a
majority of people in both high tax/redistribution countties, such as Germany and Japan,
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Luck, Effort and Redistribution

different procedural justice concerns is important, since such differences
could be a driver of different redistribution regimes, even if the beliefs

. . 3
discussed above are biased”’.

Aristotle’s proportionality and Locke’s desert have been developed in
procedural justice and equity theory, which are important among
philosophers, sociologists, psychologists and political scientists®. However
these concepts have barely been tested experimentally with incentive
compatible real stakes, and have so far received much less focus in the
economics literature, which focuses more on outcomes than the processes
that lead to the outcomes’.

We propose an experimental design in which we exogenously vary
subjects’ beliefs about the extent to which luck versus effort versus ability
determine an initial (“pre-tax”) income. We then, in an incentive compatible
way and behind a “veil of ignorance”, let subjects decide on the level of
redistribution they want. We aim to shed light on any preferences for procedural
Justice and the potential causal effect they could have on redistribution levels.

Four experimental sessions of the experiment were executed at the
Harvard Business School during April and May 2009, generating a total of

528 observations.

and in low tax/redistribution countties, such as the U.S., agree with the statement that
“linequality] is fair but only if there are equal opportunities.”

3 See also Footnote 6 below.

4 See for instance Aristotle (1925), Locke (1978), Rawls (1971), Nozick (1974), Buchanan
(19806), Leventhal & Michaels (1971), Dworkin (2000), Heider (1958), Rotter (1966), Weiner
& Kukla (1970), Homans (1958), Adams (1965), Walster, Walster & Bercheid (1973) and
Schokkaert & Ovetlaet (1989), some of which we will revisit in the section of related theory
and research.

> See for instance Konow’s (2003) positive analysis of justice theories. Exceptions are the
attempts by Hoffman & Spitzer (1985) and Burrows & Loomes (1994) which will be
discussed below.
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Chapter 1

We find strong support that procedural justice concerns can have a
large and highly significant impact on people’s preferences for redistribution.
The redistribution rates chosen by subjects are twice as high when initial
income is decided by luck than when due to effort. The subjects also behave
as if income differences due to ability are as fair as those due to effort.

We find no support for Americans in the study having stronger
desert preferences than Europeans. When the only exogenous difference is
the role of luck versus effort, people from all regions make similar decisions
— higher redistribution when income is decided by luck, lower redistribution
when based on effort and/or ability.

The above is interesting in light of the fact that the Americans
(Europeans) in the study have real world ideological views that mirror the
lower (higher) level of redistribution and taxes in the American (European)
society.

Together our evidence suggests that the vast difference in
redistribution levels between the US and Europe could partially be due to

differences in beliefs about the relative importance of effort and luck in

determining a person’s income and success in the two societies.
Our results provide support for the relevance and importance of
incorporating procedural justice concerns in formal theory and models such

as the one presented in Piketty (1995) and Alesina & Angeletos (2005).°

¢ Alesina & Angeletos (2005) argue that the vastly different tax-rates and redistribution levels
in the US and in Europe could both be correct equilibria. However, there is also an
alternative story — which if true, suggests very large welfare losses for at least one of the two
societies.

Given that luck might actually play a smaller role in Western Europe than in the
US, it could be the case that one or both of the two populations has biased beliefs. The two
very different equilibrium redistribution levels in the US and Furope could then both be
rational given people’s beliefs, but given the biases in beliefs, one or both of the regions’ tax
and redistribution regimes could nonetheless be significantly suboptimal in relation to the
true underlying preferences of the population(s).

17



Luck, Effort and Redistribution

The rest of this paper is organized as follows. In Section II we summarize the
relevant theories, discuss previous empirical results and formulate our main
hypotheses. Seczzon 11 goes through the experimental procedure and design.
Section IV presents our results. Finally in Seczzon 17, we conclude and discuss
some ideas for future research.

Appendix i contains key parts of experimental instructions and the
exit survey, Appendix i and Appendix izi provide additional description of the

data and regression analysis.
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Chapter 1

IT — Theory, Predictions and Previous Evidence

At least as early as Aristotle with his theory of proportionality and John Locke
with his concept of natural law/ desert, philosophers have proposed forms of
earnings-based justice. These and subsequent theories have been united by
the supposition that fair distributive outcomes must depend on individuals’
actions. Aristotle is often seen as the forefather of equity theory and Locke as

the forefather of natural law/desert theory (IKonow 2003).

Desert theories

The essence of Lockean Desert theory is the notion that, under natural law,
an individual deserves and is (only) entitled to any allotment of resources that
have been amassed or multiplied through that individual’s own efforts, so

called ‘earned’ or ‘deserved’ desert.

“The labonr of bis body, and the work of his hands,
we may say, are properly his.”

John Locke (1690),
The Second Treatise of Civil Government,
Chapter 5, Section 27

Some desert theories suggest broader definitions of what determines
fair outcomes. Buchanan (1986) looks beyond effort to identify luck, choice
and birth as three other factors which also determine the allocation of
economic income across populations. He agrees with Locke on the fairness
of resources acquired by effort, and extends this notion of fairness to
rewards from luck and choice also. In Buchanan’s view, birth is the only

driver of success which clashes with common views of justice (pp 129-30).

7 Nozick (1975) goes several steps further to focus on the principle of justice in acquisition,
or how resources came to be initially controlled. In his view, the multiplication or increase of
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At the other end of the spectrum, we have the social psychology
theory called attribution theory (Heider [1958], Rotter [1966] and Weiner &
Kukla [1970]), in which people hold others accountable on/y for the factors in
determining outcomes that an individual can control. This usually means that
individuals will be evaluated based on their effort, but not on birth or luck.

In a similar spirit, Rawls (1971) argues that success should be
deserved or earned as a reward for an individual’s actions, but only to the
extent that the individual deserves the conditions that made such action
possible. In this line of reasoning, individuals do not deserve all the rewards
from their natural ability, since ability is determined before actions occur and

cannot be truly deserved.

Equity theory
In the fourth century B.C., Aristotle formulated a theory of justice based on
proportionality. This became the root of equity theory of sociologists and
social psychologists such as Homans (1958), Adams (1965) and Walster,
Walster, & Berscheid (1973). In equity theory, as in Aristotle’s Nzcomachean
Ethics, the proposition is usually expressed as:

o._o

I, I,
where 1 and 2 are two persons, O stands for the fair
outcomes/consequences to receive and I stands for the inputs/contributions
(Konow 2003). The key suppositions of this theory are that people are not
only self-interested, but are also motivated to create perceived equity by

rewarding (penalizing) others for just (unjust) behaviors in social interactions.

economic resources is only unfair if those resources where originally the rewards of fraud,
robbery, enslavement or forced exclusion from competitive trade.
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In this articulation of the theory, the generality explains everything
and hence nothing, and despite a long history of having wide currency, the
predictions of equity theory have rarely been tested with experimental rigor

(Konow 2003).

Accountability principles

There is an area of possible overlap between equity theory and attribution
theory, and this space has been fertile ground for a growing number of social
scientists. As one example, equity theorists Leventhal and Michaels (1971)
proposed a theory in which they narrowed the set of inputs relevant to fair
outcomes and distinguished them based on the degree of control an
individual could have over these inputs. In these approaches, input factors
are categorized into discretionary factors that an individual can influence (for
example, effort), and exogenous variables that are externally determined

(such as luck and ability).

Predictions
Based on the procedural justice theories discussed above, we formulate the
following predictions that we aim to test in the lab (some of them exclude

each other):

Strong predictions on fairness of luck and effort

Luck should ield des : : : il
proct shonidnotyied desert Preferences for redistribution are positively correlated

to the extent that /uck determines income
Effort based desert : : : :
P Preferences for redistribution are negatively

correlated to the extent that effor# determines income
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Weaker predictions on fairness of ability

Ability should rield d : : : .
Pobity should notyield desert Preferences for redistribution are negatively

correlated to the extent that abz/ity determines income

Weak ability based d : : : :
et sy based desert Preferences for redistribution are negatively

correlated to the extent that abz/ity determines income,
but to a lesser extent than when effort determines
income

S ability based d : : : .
Prrrons abtity based desert Preferences for redistribution are negatively

correlated to the extent that abz/ity determines income,
to roughly the same extent that they are when effort
determines income

Ancillary predictions
In addition, we are interested in gaining further understanding of the extent
to which the differences in redistributive preferences between Americans and
Europeans (discussed in the Introduction) could be driven by differences in
beliefs and/or differences in desert preferences.

If people in the two regions have the same underlying preferences —
for example, that inequality due to effort is fair, but inequality due to luck is
unfair — and only differ in beliefs about the extent to which luck versus effort

determine income we can make the following prediction:

When the only thing that is varied in the controlled lab setting is the extent
to which luck/effort/ability determines income, Americans and Europeans

should make the same redistribution decisions.
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Previous Evidence

At a general level, fairness and justice concepts are used to improve
theoretical and empirical analysis in many fields of economics’. However,
little empirical or experimental evidence exists of how strong people’s
potential concerns for procedural justice are, and the scant evidence that
does exist is inconclusive.

The evidence on people’s concerns for procedural justice is mostly
from other social sciences and relies often on vignettes’ and attitude
surveys'’. However, such studies do not provide good behavior-based
measures of preferences, since they are not based on individuals’ willingness
to act when stakes are involved. Also, in the case of survey data, it is often
difficult to ensure causality behind patterns of correlations (see for example,

the above discussion of problems regarding the econometric work by Fong

[1999] and Alesina & Angeletos [2005]).

Good examples of the value of using experimental economics to test other
theories of distributive justice exist in which stakes are involved (for example,
Frohlich et al. [1987a,b,] Frohlich & Oppenheimer [1990], Lissowski et al.
[1991], and Beckman and Smith [1995]). These experiments indicate the
strength of experimental designs based on veil of ighorance settings.
However, the studies also use group decision-making mechanisms that limit
the power of the designs, since they do not fully allow the observer to study

preferences at the level of the individual.

8 See for example Rabin (1993), Giith & Tietz (1990), Kahneman, Knetsch & Thaler (1986),
Akerloff & Yellen (1990) and Fehr & Schmidt (1999).

9 See for instance Leventhal & Michaels (1971), Kluegel & Smith (1986) and Overlaet (1991).
10 See for instance, Schokkaert & Lagrou (1983), Ordéfiez & Mellers (1993) and Farwell &
Weiner (1996). See also Footnote 2 for further sources.
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The studies that come closest to testing potential differences in redistributive
preferences when income is determined by chance versus by effort are the
studies by Hoffman and Spitzer (1985), Burrows & Loomes (1994), Clark
(1998), Rutstrém & Williams (2000) and Ball et al (2001).

Both Hoffman & Spitzer (1985) and Burrows & Loomes (1994) study the
effects of random versus earned initial entitlement allocations on individual
choices. Their predictions are based on Locke’s desert theory discussed
above, and they hypothesize that earned entitlements will be treated as more
fair than randomly allocated ones.

Hoffman & Spitzer’s (1985) design is based on a two-person
bargaining situation where one agent either earns the role of “controller”
through performance on a task or is assigned the role through a random chance
mechanism. The controller can unilaterally invoke and decide the no-deal
outcome (given constraints). The task used to induce effort is a hash-mark
game. Hoffman & Spitzer interact these effort/luck treatment variables with
“moral authority” and “no moral authority”: the difference between whether
the instructions and experiment design specifically emphasize that the person
assigned the role as “controller” has earned it.

While Hoffman & Spitzer find strong and significant differences
between “moral authority” versus “no moral authority”, the picture is less
clear with regard to the random versus effort treatments. There is no
significant difference between the pure random and pure effort treatments.
However, conducting ancillary analysis and pooling data from both moral
authority and no moral authority treatments, Hoffman & Spitzer are able to
provide weakly significant (at the 10% level) support for their Lockean

prediction.
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While the design by Hoffman & Spitzer is good for studying the
moral authority predictions, the same design is in many ways problematic for
testing their Lockean prediction. While we will mention some of the
problems below, Burrows & Loomes (1994, p. 206-208) provide an excellent
overview of several other misgivings they have with Hoffman & Spitzer’s

design.

Burrows & Loomes (1994), while trying to address shortcomings by
Hoffman & Spitzer (1985), nevertheless design an experiment that in many
ways is very similar. They again use two-person face-to-face bargaining over
trades that can create mutual benefits, but where one person has been
assigned a roll as “controller”. To control for between subject effects the
participants take part in both a treatment in which the role of controller is
assigned randomly (Stage 1), and then a second treatment where the role of
controller is assigned through “effort”, determined by performance on a
word search task (Stage 2). Burrows & Loomes’ results do not confirm
Hoffman & Spitzer’s conclusions about the weak effects of Lockean desert
preferences. However, they propose a modified theory of two-part desert.
Burrows & Loomes find that when entitlements are earned, the share
of final outcomes yielding equal resource splits goes down versus when they
are random, however the proportion of equal splits of the gains from trade
also increases. Based on this finding, they coin the concept of a “two-part
Lockean desert” that derives not only from the effort that produces the

initial entitlements, but also from exerting effort in the bargaining process.

It is problematic that the designs in Hoffman & Spitzer (1985) and Burrows
& Loomes (1994) both are based on two-person, face-to-face

communication, in asymmetric bargaining situations where one person is
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given both the initial income entitlement and the decision-making power for
no-deal outcomes. As we know from the general fairness literature, people
are more inclined to making equal splits of final joint payoffs when groups
are small, negotiations are face-to-face and payoffs are made in public. Their
designs hence pose problems of both interaction effects with other drivers
on non-selfish behavior and interpreting the robustness of any results to
more anonymous situations with more social distance.

In Burrows & Loomes the effort treatment is always played by
subjects that already have played in the random treatment in Phase 2.
Therefore, the effects could be due to learning and not a difference between
the treatments, as discussed by Burrows & Loomes themselves.

Additionally, these studies share one more characteristic that is

problematic. The time it takes to assign both the initial income entitlement
and the decision-making power differs between the effort and chance
treatments. This means that any potential effects very well could be driven by
the so called endowment effects (see for example Kahneman, Knetsch &

Thaler [1990]).

Ball et al. (2001) provide interesting results that go against the results of
Hoffman & Spitzer and Burrows & Loomes, but note that their study was
primarily designed to study status effects, not procedural justice. While they
have one treatment based on randomization and one based on performance
on a quiz (“effort”), these are not treated separately from potential

interaction with and crowding out from status'.

" The experimental leader goes to “great lengths” to convince subjects of the status
difference, including holding award ceremonies where everyone claps for the awardees,
providing preferential treatment throughout the experiment, and designating symbolic
names and badges of stars.
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Keeping in mind that the experiment was not designed to test for
desert effects, but for status, Ball et al. make the following conclusion with
regards to their random versus quiz treatments (p. 177):

“The effect of status was slightly stronger when it was randomly allocated
than when it was awarded ... contradicts Hoffman & Spitzer (1985) who
show that an earned advantageous role made subjects more willing to exploit
their opponents, than a randomly assigned advantageous role”.

However, Ball et al. conjecture that this effect was due to the fact that the
quiz asked the subjects questions that “we expected them not to know the
answers to” and that the subjects “likely considered the test to be unfair.”

This could naturally crowd out any desert preferences'”.

Outside the domain of two-person bargaining experiments, Clark (1998)
finds some suggestive support that members of a group are less likely to
redistribute from the “rich” to the “poor” when initial income is assigned
based on performance on a quiz, than when initial income is randomly
assigned. While Clark picks up this pattern in two distinct ways, it is never
significant at conventional levels (with values P = 0.31 and P = 0.49). Note
however, that these results were ancillary and the experiments were not

primarily designed to test for desert preferences.

Rutstrém & Williams (2000) put together a study where they try to
distinguish between not just effort/ability versus chance but also between
effort and productivity (ability). However, their study is primarily a test of
whether individuals have preferences over distribution that differ from own-

payoff maximization. Their dominant result is that high income individuals

12 Such perceived unfairness might even go against Nozick’s very limited principle of justice
in acquisition, due to the unfair nature of the competition. See Footnote 7.
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chose no redistribution and low income individuals chose perfect equality.
With regards to earnings-based preferences, they conclude that they can see
some weak indication, but not to an extent sufficient enough to reject self-
interest.

Given the timing of making redistribution decisions which are made
ex post, the study has problems with the following confounds: (a)
preferences to respect property rights on the entitlements/endowment
effects, as discussed above and (b) self-serving biases (see, for example,
Babcock et al [1995]) and pretension of fairness/ self-deception (see, for

example, Ellingsen & Johannesson [2005]).
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III - Experimental Procedure and Design

Procedure

The experiment was conducted at the Harvard Business School, where four
sessions were carried out in April and May 2009. A total of 88 subjects were
recruited from the first and second year classes of the MBA program,
generating 528 observations across the 6 treatments that each subject
participated in. No one participated more than once in the experiment. See

Table 1a for demographic data.

Table 1a - Summary Statistics - Demographics

Gender Age Undergraduate Education

Social Sci/ Engin./

Female Male Lower Qtr  Med-ian Upper Qtr Busi-ness Econ Human Natural Sci Other
Experiment 1 26% 71% 26 yrs 27 yrs 28yrs 22% 24% 14% 39% 2%
Experiment 2
Primary Region Lived In Avg. Time in Region Year at HBS
uUs Europe Other uUs Europe 1st year 2nd year
Experiment 1 57% 22% 22% 15.4 yrs 6.1yrs 61% 38%
Experiment 2
Pre-MBA Job
Hightech/ Venture Invest- Invest- Other Cons- Health-
Consul-  Other  Communi- Capital/ ment ment Financial Manu- Non- umer care/
ting Services cation Private  Banking Mgmt  Services facturing Profit Prod- Biotech  Military
1 2 3 4 5 6 7 8 9 10 11 12
Experiment 1 36% 5% 10% 9% 2% 2% 5% 6% 8% 3% 2% 11%

Experiment 2

Each of the four experimental sessions lasted for about 80 minutes. After the
experiment, subject earnings were paid in a separate location, using
anonymous identification numbers, by people other than the experiment
leader. Each subject earned on average USD 23.6, the maximum was USD 42

and the minimum USD 8.
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To make sure everyone would easily understand how to use the
experimental software interface, it was done as a web interface. (The

softwate can be found at www.giwa.com/econ-expetiments/).

Throughout the experiment, the subjects were given instructions
both verbally and in written form. At small steps, the computer took care of
guiding the subjects forward without any particular verbal support. At one
stage, written instructions were handed out on paper at which time an oral
presentation was given. To guarantee understanding, on key occasions each
subject had to pass a comprehensive battery of control questions to be
allowed by the computer to continue to the next step. While these questions
were quite complex and often involved several computations, the median
number of attempts needed to get the questions right was 1, and the average
number of attempts was 1.2. We take this, in concert with exit interviews we
conducted on participants in the pilots (from the same subject pool), as
evidence that the participating MBA students had a strong understanding of
the instructions.

The participants were asked to raise any questions by raising their
hands, and general discussion was avoided by answering questions
individually."” At the end of each session, all participants where given

information on how to register to receive a draft version of this paper.

Design

Our design benefits from specifically being targeted at studying procedural
justice as opposed to the studies by Clark (1998) and Ball et al. (2001), for
which it is ancillary, or as opposed to Hoffman & Spitzer (1985), who

interact it with their concept of moral authority.

13 . ‘
No questions were asked (nor would have been answered) about the nature or aim of the

study.
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Improving on Rutstrém & Williams (2000), and in contrast to the
other studies discussed, we distinguish between effort and ability measures,
and also elicit to what extent the participants believe that the effort (ability)
measure does measure effort (ability). Previous studies use problematic
measures of effort where they use performance as a proxy for effort. Most of
the performance measures seem more related to ability than effort (mastery
of trivia knowledge, word puzzles), or even related to chance (a hash-mark
game during a short time frame'?).

Other benefits of our design are:

e It avoids problems of desert preferences interacting with fairness
concerns, such as those driven by face-to-face bilateral bargaining where
one player has both the entitlement and the decision-making power (and

responsibility)

e We avoid problems of the endowment effect driving results, since the
task performed in our study is exactly the same for each of our six
treatments (and hence chance and effort/ability treatments take the same

amount of time)

e We randomize subjects to treatments (in fact we randomize each person

to all treatments within each session)

e We circumvent problems of limited number of observations: with 528
observations we have 4-5 times — and in some cases, 10 times — as many

observations as those of other studies.

4 In the hash-mark game the person who (randomly) gets to start has a first mover
advantage and he/she can guarantee a victory through backward induction or experience.
On the other hand, a person who has no experience of the game before (and does not figure
out the backward induction solution), will quite likely feel that victory is largely due to
randomness, since they might have no clue which decisions to make.
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Our basic experimental design is a follows:

Post-tax and

Pre-tax and pre- Tax and post-transfer

transfer income transfer rate

income
E——
Initial Distribution Final
Task income Rule income

Decision
(Behavior)

While the initial and final income and the distribution rule are

analogous to pre- and post- tax income and a tax rate, we refrained from

using such language to avoid potential framing effects.

The design has three main phases:

e DPhase 1 entails a decision being made, behind a veil of ignorance, over
what distribution rule to apply to the initial income outcome of the task

in Phase 2.

Here we randomly induce our six different treatments: 100% effort,
ability or luck and the 50/50% combinations luck/effort, luck/ability and
effort/ability.

e In Phase 2, subjects individually conduct a task for approximately 30
minutes for which measures of effort, ability and/or luck determine the

initial income outcome.
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e In Phase 3, the distribution rule from Phase 1 is applied to the initial
income outcome from Phase 2 to reach the final income which then is

paid out.

Augmenting the design in Rutstrom & Williams (2000), we use the Tower of
Hanoi puzzle as our task, since it enables us to create measurements of ability
on the one hand and effort on the other. Luck is introduced by a random

chance mechanism.

Before entering Phase 1 the subjects are informed about how each phase will
work. The subjects are not informed about the nature of the task, but are
told that the same task has been used in other academic work because its
nature allows an observer to separately measure and distinguish various
dimensions of people’s performance on the task. The subjects are also told
that the task has been piloted and calibrated for neatly a month, on fellow
MBA students at Harvard.

The subjects are informed that there are several methods of
allocating points and therefore several ways initial income can be awarded in
Phase 2, but they are not told what the methods are. To avoid strategic
behavior, subjects are told that they will not find out which of the methods

of allocating points will be used for their group, until they are in Phase 3.

The three phases

Phase 1 — Decision over Distribution rule
The subjects are randomly assigned to groups of four. They are then asked to
choose the distribution rule they want to apply in Phase 3 to the initial

outcome of Phase 2.
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We employ the Random Dictator Rule, an incentive compatible
mechanism under which each person has the same chance of dictating the
outcome of the game and there are no strategic voting considerations'.

Each person is asked to cast a vote for the distribution rule they
would like if a specific method of assigning points were to be randomly
selected for their group. This process is then repeated successively, until
votes for all six treatments have been cast. See Appendix i for the exact
formulation and format used to elicit these votes.

The order in which they are faced with the different treatments is
randomized, and statistical tests to check for potential order effects indicate
that data for all six treatments per person can be used.’

At this point, we also elicit the subjects’ beliefs with regards to (a)
their own level of effort and ability on the task to come, and (b) the extent to
which they perceive that the methods used will be able to measure the
dimensions of effort and ability"".

Contrary to Rutstrom & Williams (2000), who use four discrete
redistribution rules, we employ a continuous variable to gain more statistical
powerlg. This variable, D, is the percent of each person’s initial income that
will be collected, and evenly distributed to each person in the group in order
to reach the final income distribution. The choice space is 0, 1, 2... 100%. In

order to ensure participants can easily understand what various distributions

15 In order to show how the Random Dictator Rule works and demonstrate that the best
strategy under it is to vote honestly according to one’s true preferences, a demonstration of
the mechanism was conducted in all but one of the sessions using five different types of
snacks (of which the participants got to eat the chosen type).

16 One strength of this design is that if there had turned out to be any order effects, we could
have confined the analysis to only the round(s) before such order effects kicked in. See
Section I/ - Results for the statistical analysis.

17 See Appendix 7 for the exact formulation/procedure.
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rules would imply, the participants are provided a calculator in the software;
for any distribution rule 1-100%, the calculator instantaneously shows the

final income share for each of the four group members."”

Phase 2 — Conducting the Task

The subjects now find out what the selected task is, and after a short practice
run®, they each perform this task for approximately 30 minutes. The
computer software measures and collects all the data needed to generate our
measures of effort exertion and ability on the task. The task determines how

total group income will be divided to reach initial income®":

Rank on task Initial share of total group income
Highest scoring person 40%
Second highest scoring person 30%
Third highest scoring person 20%
Fourth highest scoring person 10%

Total group income is determined by aggregate performance of the four

group members on the task compared to other groups in the session.

18 Since our entire experiment is computerized, we can do this, while in Rutstrom &
Williams (2000) it would have required too many complex real-time calculations to be
feasible during the non-computerized parts of their experiment.

19 In the paper instructions that are handed out, the participants also have a table showing
the results for each of the four group members under example distributions rules 0, 20, 40,
60, 80 and 100%.

20 Additionally, in order to even the playing field, a quick check is made to ensure no one is
using an external mouse.

2l ' We chose to use income categories, to ensure comparability between this and a potential
future study that will investigate the effects of distribution rules on effort and performance.
As discussed by Rutstrém & Williams (2000), income categories enable distribution rule
decisions to be compared across treatments and groups, even if total income varies with
aggregate production in the group.
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Phase 3

The participants are now asked to answer a brief battery of survey questions
based on the 2005 World Values Survey to get a gauge of their ideological
views. Thereafter, we also collect demographic data.

At this point, subjects find out which randomized treatment they are
in, which of the group’s four distribution rules has been chosen, and
therefore what the distribution rule in use for their group actually is. They
then find out which initial income category they are in, as well as the
production and resulting total income of the group. Lastly, they learn what
their individual final income is after the distribution rule is applied.

The methodology behind the effort and ability measurements, and
the rationale for using this methodology, are also explained.

With their anonymous and randomly self-chosen ID numbers,
subjects can now go to another room and collect their payments from

payment clerks, who are individuals other than the experiment leader.

The task and how we measure effort and ability

The Tower of Hanot

In phase 2 the subjects find out that the task they will be asked to perform is
a computerized version of the Tower of Hanoi puzzle”. In the puzzle there are
X pegs and Y disks. Each disk is of a different size and at the start of the
puzzle the disks are arranged as a pyramid on the leftmost peg, the “start
peg”. The objective is to move all disks to the rightmost peg, the “destination

peg”, so that they form a new pyramid. The rules are
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a) only one disk may be moved at a time and

b) alarger disk may never be placed on a smaller one.

Our primary configuration of the puzzle entails 3 pegs and 5 disks, creating a

relatively complex problem that requires a minimum of 31 moves to solve.

Measures of effort and ability

In order for the different treatments to be distinct and for the experimental
results to be powerful, it is enough that the subjects be/eve that we have
credible and fair measures of effort and ability on the task, no# that we actually
have such measures. However, in order to avoid entering a zone of deception,
the task and measurements described below were tested during two smaller
and one larger pilot. In the exit interviews of these pilots, a vast majority of
the participants felt that the measures reasonably and validly measure and
distinguish between ability and effort™.

The ability measure is quite simple: how many/how fast the subjects
are able to solve puzzles during a limited time of about five minutes. The fact
that the time is short ensures that any rewards from effort are kept to a bare
minimum. The ability score is computed by comparing how fast and how
many puzzles a subject completes compared to everyone else in the same
experimental session.

For the effort measure the subjects are asked to solve as many

puzzles as possible during approximately 25 minutes. The duration makes

22 Dye to French mathematician Edouard Lucas’ in 1883. Puzzle sometimes called the
Towers of Brahma. We thank Romuald Zylla (http://wipos.p.lodz.pl/zylla) for letting us use

and adapt his java script.

23 And while we got feedback on many other aspects on the experiment from several
participants in the real sessions, no feedback with regards to the suitability of the measures
was voiced by the otherwise very vocal subject pool.
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effort an important factor™. However, to arrive at a measurement of the
effort exerted, we need to filter out any effects of ability. We do this by using
the ability measure from above as a control.

For the effort score, each person is grouped with the three people
who had the closest scores on the ability measure. Comparing the number of
puzzles that are solved within a control group provides a gauge of effort
when ability has been roughly filtered away. Also, in order to minimize any
large effects of learning, the first five minutes of the long session are
excluded from the measure.

Both the effort and ability scores are normalized on a scale between 1
and 100, so that effort points can be compared and combined with ability
points for the cases when the total points are based on a combination of

ability and effort.

2+ From the pilot study, we learned that participants found the task tiring after about 10
minutes.
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IV - Results

Clear support for procedural justice concerns

Chapter 1

We find strong support that procedural justice concerns can have a large and

highly significant impact on people’s preferences for redistribution.
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Fig. 1b - Effort & Ability versus Chance
(filtered for Round = 1)
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Fig. 1d - Effort & Ability versus Chance
(filtered for Round = 1 and Beliefs)
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From Figure 1a it is clear that the distribution rates chosen by subjects are

about twice as high (75%) when initial income is based on chance than when

based on effort or ability or a combination of both (37%).

Figure 1c only includes data from the first treatment that subjects

met and provides an indication that the results are robust for order effects.

Figure 1b provides an eatly indication of robustness to controlling for

successfully having induced the effort vs. ability vs. luck treatments. We will

revisit these robustness checks more thoroughly later and also see that the

results above are significant at the 0.1% level.
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Taking a deeper look at the data with regards to distribution levels in the
effort and chance treatments we can see that, while there is some noise, the

patterns in Figure 2a and 2b are basically opposites.

Figure 2a - Distribution Rules for Treatment Chance Figure 2b - Distribution Rules for Treatment Effort
60% 50%
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40% |
30% |
30% -
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Proportion

20% |
20% |
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0-20% 21-40% 41-60% 61-80% 81-100% 0-20% 21-40% 41-60% 61-80% 81-100%
Distribution Rules Distribution Rules

From the histogram in Figure 2c, we can see that, in the treatment with a
convex combination of 50% luck and 50% effort, the distribution rates lie in

between the pure effort and chance treatments.

Figure 2c¢ - Distribution Rules for Treatment
30% - Chance/Effort

25%

20%
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In Figure 3 we can see that the average distribution rate appears to be
roughly a linear function of chance. These differences are significant at the

0.1% level.
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Figure 3 - Pure Effort, Effort/Chance and Pure Chance
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Why does our study pick up such strong evidence of preferences for effort-
based Lockean desert while others studies have not? One reason could be
that our effort measurement is perceived to be a better measure of ¢ffor# than
previous studies which have used performance measures based on ability (or
even chance) as proxies for effort. This is a significant distinction if people
do not have preferences for ability-based desert.

However, from Figure 4, we see that the subjects behave as if income
differences due to ability are as fair as those due to effort. (In Appendix it we
also show the histograms for the ability treatments - which are very similar to
the ones shown for the effort treatments above). The difference between
ability and ability/chance, and between ability/chance and chance are both
significant at the 0.1% level.

That previous studies have not been able to pick up these strong
effects could likely be due to the problems with their designs and choices of

tasks as discussed in sections II and IV above.
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Fig. 4 - Pure Ability, Ability/Chance and Pure Chance
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Comparing Figure 3 and Figure 4, it appears as if the average distribution rate
might actually be lower in ability treatments than in effort treatments. But
note also that in the 50/50% combinations with luck, the reverse might be

the case - the
Figure 5 - Effort versus Ability
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distribution rate in the ¢ffor#/chance treatment is lower than in the

ability/ chance treatment.
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Let us now turn to a more formal analysis of the results to get a better

understanding of their statistical significance and their robustness.

Table 2 - Main Regression Results and Robustness Analysis

OLS with
Tobit with R.E. clusteringt
lower and filtered controlled and
OLS with order R.E. upper bound for beliefs adjusted for
OLS with dummiest (z-stat and at0and 100% (z-statand  (over)confidencett
clusteringt  and clusteringt chi2 stats) respectively chi2 stats) (Al stats = F-stats)
Distribution Distribution Distribution  Distribution  Distribution Distribution

Constant 0.75 0.74 0.75 1.04 0.75 0.75
(t-stat) (20.06)*** (15.51)*** (19.89)*** (12.83)*** (16.69)*** (19.96)***
Effort -0.36 -0.36 -0.36 -0.74 -0.37 -0.35
(t-stat) (-6.62)*** (-6.66)*** (-8.86)*** (-6.65)*** (-7.37)* (37.98)***
Ability -0.42 -0.42 -0.42 -0.86 -0.45 -0.41
(t-stat) (-7.43)" (-7.54)* (-10.47)=* (-7.58)* (-8.86)** (42.94)**
Effort/Chance -0.21 -0.22 -0.21 -0.50 -0.19 -0.22
(t-stat) (-5.26)*** (-5.31)™ (-5.31)™ (-4.59)** (-3.77)** (24.86)**
Ability/Chance -0.18 -0.18 -0.18 -0.44 -0.19 -0.16
(t-stat) (-4.66)*** (-4.66)*** (-4.53)** (-4.08)*** (-3.66)*** (15.22)***
Effort/Ability -0.38 -0.39 -0.39 -0.75 -0.41 -0.37
(t-stat) (-8.20)* (-8.20)** (-9.56)* (-6.82)* (-7.99)** (57.48)***
Ordereffect dummies Yes
Confidence interaction dummies Yes
Effort = Effort/Chance? Rejected Rejected Rejected Rejected Rejected Rejected
(F-stat) (17.05)*** (16.89)** (12.74)"+ (5.46)** (12.95)*** (12.98)***
Ability = Ability/Chance? Rejected Rejected Rejected Rejected Rejected Rejected
(F-stat) (35.80)*** (38.01)** (34.74)** (15.64)** (27.02)*** (32.89)***
Effort = Ability? Borderline Borderline Not rejected Not rejected Not rejected No rejected
(F-stat) (3.18)* (3.24)* (2.38) (1.21) (2.22) (2.4
Effort/Chance = Ability/Chance Not rejected Not rejected Not rejected Not rejected Not rejected Not rejected
(F-stat) (0.91) (0.90) (0.61) (0.31) (0.01) (1.72)
Effort = Effort/Ability Not rejected Not rejected Not rejected Not rejected Not rejected Not rejected
(F-stat) (0.54) (0.48) (0.48) (0.01) (0.39) (0.44)
Ability = Effort/Ability Not rejected Not rejected Not rejected Not rejected Not rejected Not rejected
(F-stat) (0.90) (0.97) (0.72) (0.99) (0.75) (0.69)
Average (Round 1 + 2) =
= Average (Round 5 + 6) Not rejected
(F-stat) (0.00)
Round 1 = Average (Round 5 + 6) Not rejected
(F-stat) (0.01)
Order Effects DO NOT
Jointly Improve Model Not rejected
(F-stat) (0.46)
(Critical Value at 95% Conf.) (2.21)

*=10% level, * =5% level, ***=1% level
1 Clustered around participants; Robust standard errors

1 No order dummy is individually significant (P values are between .35 and .95). Testing for order effects on the individual treatments does not
yield significant order effects either (Joint tests that the model IS NOT improved by adding order dummies cannot be rejected and 24 out of
the 25 effects are insignificant).

1t Evaluated at the 50th percentile (no over/under confidence). For instance, the change from the Chance to the Effort treatment is calculated:
Effort-dummy-coefficient + Effort-Confidence-Interaction-dummy-coefficient * 50.0
where 50.0 adjust the 44.55 overconfidence for the Effort-Confidence measure.

Note: Dummies for type such as gender or year in MBA program are non-significant and do not change any of the regressions.

In all of the regressions in Table 2 the dependent variable is the distribution

rate and dummies are used for all treatments except the chance treatment.
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Hence, each dummy indicates the percentage point difference in distribution
rate compared to the chance treatment.

Before discussing the differences between the regressions, we can
note the following: All of the treatments are significantly different from the
chance treatment at the 0.1% level, in all regressions. The differences
between the pure effort and pure ability treatments and their convex
combinations with luck are also highly significant. However, we cannot reject
that the distribution rates in effort and effort/ability or the ability and
effort/ability treatments are equal.

Before returning to the question of whether the distribution rates
in the effort and ability treatments are different, let us first turn to the
differences in the regressions.

The first regression “OLS with clustering” takes into account the
fact that each participant generates six distinct observations and creates
robust standard errors through clustering. The second regression “OLS with
order dummies and clustering” shows (together with its footnote) that there
are no significant order effects, that is that our design, based on increasing
the sample size but letting participants meet all of the treatments in a
randomized order, worked. This is confirmed again though the panel
regressions that we have run; see the third regression.

The Tobit regression shows that the results are significant when
one also takes into account the fact that the data is, to a large extent, grouped
around the end points: 0% and 100% distribution.

Regression (5) in Table 2, “R.E. filtered for beliefs”, shows the
results when we exclude the participants who potentially may have doubted

that the ability and effort treatments would be based on good and fair
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measurements.” Note that, if anything, the effect of not being fully able to
induce treatments in the minds of the subjects should simply create noise —
and decrease the differences between treatments — not increase differences or
produce spurious results. While the filter excludes about 1/3™ of the sample,

the results from this regression are almost identical to the other regressions.

Let us now turn to the last regression “OLS with clustering controlled and
adjusted for effects of (over)confidence”, which adjusts for potential

(over)confidence.

Conld larger (over)confidence be driving the results?
As mentioned in Section 11, directly after the participants vote on the
distribution rules”, we elicit the top percentile in which they estimate that
their performance would fall, if based on each of (1) effort, (2) ability and (3)
chance.

The average estimate if no overconfidence were to exist would be

the 50" percentile, which is the percentile ranking for the random chance

25 We say “potentially” because the filter is intentionally conservative and is probably overly
strict in categorizing subjects as “doubters” and then excluding them from the data set. The
filter is based on responses to questions regarding the extent to which participants believed
that the measures will capture what they are supposed to measure (See Appendix 7).

We think it quite likely the question could, in and of itself, have induced doubt. It is
also possible that people prefer to appear skeptical — even if in fact they were not skeptical at
the time they were making their votes. (Recall that the questions were asked AFTER the
participants made their distribution rule decisions). Two observations support this view.

A. Tt is clear from people’s open-ended answers to questions about why they chose the
distribution rates that they chose, that a large portion of the people mechanically filtered
out by our procedure did in fact talk about the effort and ability treatments in a way that
clearly sets them apart from each other and from luck.

B. During open-ended interviews with pilot participants, people hardly voiced any
skepticism about the validity of the measures when given the opportunity.

26 And before they learn anything more about the task, i.e. the information they have is
exactly the same as when they just recently made their votes on distribution rules (our
independent variables).
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outcome of 50.1. However, across all participants the average estimated
percentile ranking is lower, at 43.0 for ability, and at 44.6 for effort”. Both
averages are significantly lower than 50 at the 0.1% level, suggesting that
some level of overconfidence exists in these two domains. Could
overconfidence be the driver of average distribution being lower in effort
and ability than in chance treatments, and/or could differences in people’s

confidence be a key driver of distribution rule choices?

Confidence about effort and ability do not have significant explanatory
power over distributions levels on their own (P = 0.16 and 0.25 respectively),
but their point estimates both go in the direction that theory would predict,
and we proceeded to use them as controls. The results in column (6) of Tuble
2 above, “OLS with clustering controlled and adjusted for effects of
(over)confidence”, are based on a regression where we have added
confidence interaction dummies to our standard regression and then
evaluated the regression at the 50" percentile for both effort and ability
confidence.

As theory would predict, we can see that the effect of the effort
and ability treatments are smaller than before, but only slightly. Compared to
the other regressions, the “desert effect” of effort at -35% is only about one
percentage point smaller. The adjusted desert effect of the pure ability
treatment is now -41%, or roughly one percentage point less than in the
other regressions. In this adjusted regression we can NOT reject that the

effects of the effort and ability treatments are the same (P = 0.13).

27'The more confident the lower percentile. E.g. 25 percentile means top 25%.
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Differences and similarities among Europeans and Americans

While we have presented the main results of this study above, below we will
conduct some ancillary analysis to compare Europeans and Americans. Since
the European sample size is quite small (18 subjects and 108 observations),
we also do the analysis below on Americans versus Non-Americans (37
subjects and 220 observation), in which we will see that the overall picture
roughly parallels that of Americans versus Europeans. (The sample size of

Americans is 49 subjects and 294 observations).

From Table 3 below, we can see that the Americans in the sample differ in
ideology compared to non-Americans (see the upper part of the table) and
Europeans (see the lower part) in the same direction as in the real world™.
Questions 3 to 7 are replicated from the World Value Survey.” The
ideology measure in (1) is a simple average of Questions 3 to 7, while the

measure in (2) is created through factor rotation.

28 Using Questions 3 to 6 to cteate a proxy of preferences for government/redistribution in
the real world we see a similar pattern to that discussed by Fong (2001) and Alesina &
Angeletos (2005) in Figure 1 in the Introduction. That is, we find a strong correlation between
preferences for government/redistribution and beliefs about whether luck/connections or
effort/ability determine income and success in society (significant at 0.1% level).

2 See Appendix for exact formulations.
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Table 3 - Differences in "Ideology"

Americans participants versus participants from all other regions

(1) @) @) () (5) ©) @)
Ideology Ideology Equal vs Government Government Competion Income
Based on Factor rotated Differences v.s Private vs. People bad vs. Determined by
straight average (varimax) in Income Private Ownership Responsible good Luck vs. Effort
Constant 6.67 -0.19 5.49 7.22 478 8.30 7.57
(t-stat) (79.95)" (-3.56)*** (37.21) (60.16)"* (30.51)*** (87.91)*** (55.84)"
US-dummy 0.48 0.34 0.20 0.58 0.79 0.51 0.31
(t-stat) (4.35)"* (4.70)"* (1.03) (3.67)"* (3.82)™* (4.09)"* (1.74)*
American versus European patrticipants
8) ©) (10) (1) (12) (13) (14)
Ideology Ideology Equal vs Government Government Competion Income
Based on Factor rotated Differences v.s Private vs. People bad vs. Determined by
straight average (varimax) in Income Private Ownership Responsible good Luck vs. Effort
Constant 6.30 -0.37 4.25 7.50 3.92 8.50 7.33
(t-stat) (17.10)"* (-1.53) (7.04)"* (16.13)™* (5.26)"** (20.38)*** (12.60)***
US-dummy 0.85 0.51 1.44 0.30 1.66 0.31 0.55
(t-stat) (2.26)™ (2.09)* (2.33)™ (0.63) (2.18)* (0.72) (0.92)

*=10% level, **=5% level, *** = 1% level
Note: The more towards the right (left) a participant's views are, the higher (lower) the variable is. As in the World Value Survey half of the questions were
asked in the opposite fashion (were "right" was towards the "left" in the format of the question), but those variables are transformed here.

Let us now turn to the question of whether Americans differ from

Europeans / Non-Americans with regard to their preferences for procedural

justice. To gain an understanding of this, we run regressions with region and

region-treatment dummies (see Appendix izi) which underlie Figures 6 and 7.

From Figure 6 we can see the average treatment effects per treatment

for Americans and Non-Americans.

Figure 6

100%
80%
(]
El
X 60%
<
2
E]
o
£ 40%
o
(=]
20%
0%

ous
B NON-US

Distribution Rule Rates
(based on regression with control for order effects)

Ability

Effort/Ability

Effort

48

Ability/Chance  Effort/Chance

Chance



Chapter 1

We do not find statistical support for Americans having stronger desert
preferences — “i.e. larger jump in the distribution level in the chance
treatment to the distribution levels in each of the other treatments” - than
Non-Americans:

We cannot reject the joint hypotheses that adding region and
region/treatment-interaction dummies DOES NOT improve the regression
model. Also, no differences between Americans and non-Americans in the
treatment effects are significant (p-values in the 0.70’s). That is, we cannot
say that any jump from the chance treatment to each of the other treatments
is different for Americans than for Non-Americans.

If anything, the point estimates of the levels suggest that the
Americans in the study actually want more redistribution overall than Non-
Americans when in the experiment and behind the Veil of Ignorance. This,
despite the Americans in the sample having more right leaning views in the
world outside of the lab than the Non-Americans have (as shown in Table 3).
However, only the difference in the level of distribution in the ability-
treatment between Americans and Non-Americans is significant, and then

only at the 10% level.

The pattern for Europeans is somewhat similar, but — due to small sample
size — more noisy. Again, we cannot reject the joint hypotheses that adding
region and region-treatment interaction dummies DOES NOT improve the
regression model.

However, if we nevertheless look at the difference between
Americans and Europeans with respect to individual desers point estimates —
L.e. in the jump from chance to each of the other treatment we see the

following: Two of the five desert effects — “Chance to Pure Effort” and
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“Chance to Effort/Chance” - are now bordetline of having significantly
different distribution level jumps between Americans and Europeans. We
cannot reject at the 5% level, but can reject at the 10% level that they each
are equal for Americans and Europeans.

It appears that the driver of this result is that Americans opt for more
redistribution in the chance treatment than Europeans. The difference
between the level of distribution in the chance treatment for Americans and
Europeans is significant at the 5% level.

As can bee seen in Figure 7, on a level basis, the point estimates
suggest that the Europeans opted for less redistribution in the five other
treatments also. However, running ancillary tests we see that only one of
these is statically significant. The level of distribution in pure effort/ability is

significantly lower for the Europeans than for the Americans at 10% level.

Figure 7
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The raw data underlying the regressions in Figure 6 and 7 is displayed in

Appendix iii.
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V — Summary and Conclusions

We find strong support for people having fairness preferences not just for
outcomes, but also with regard to how those outcomes are reached — procedural
justice concerns. These preferences have a large and highly significant impact
on participant’s preferences for redistribution. The redistribution rates
chosen by subjects are twice as high when initial income is decided by luck

than when due to effort and/or ability.

While the sub-samples are small and cannot be seen as representative for the
general populations of America and Europe we find some tentative results
that would be interesting to study further and on a more representative
sample: We find suggestive support for Americans in the experiment not
having stronger desert preferences than Europeans. When the only
exogenous difference is the role of luck versus effort versus ability, people
from all regions make relatively similar decisions — higher redistribution
when income is decided by luck, lower redistribution when based on effort
and/or ability. This is interesting in light of the fact that the Americans
(Europeans) in the study have real world ideological views that mirror the
direction of the lower (higher) level of redistribution and taxes in the

American (European) society.

Together our findings suggests that one reason for the vast difference in
redistribution levels between the US and Europe potentially could be due to
differences in beliefs about the relative importance of effort and luck in
determining income and success in the two societies. Is appears as if the
more people believe that luck determines income and success, the more
redistribution they prefer while the more they believe that effort determines

income and success, the lower redistribution they prefer. In this sense our
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results support the causality in the stories in Fong (2001), Alesina & Angeletos
(2005) and Jencks & Tach (20006) discussed in the introduction.

The results beg several questions. How do people trade-off procedural justice
concerns with other concerns, such as preferences for dynamic efficiency
(for example, in a case where taxes/redistribution create deadweight losses)?
How generalizeable are our indicative results that there are no differences in
Europeans’ and Americans’ procedural justice concerns, or more specifically
their desert preferences? Is the result that people find success due to ability

to be as fair as success due to effort a robust one?

If higher redistribution rates in Europe versus the U.S. are in fact due to
Europeans attributing a larger portion of success to luck and Americans
attributing a larger portion to effort, as our results provide some suggestive
support for, it is important to understand whether those beliefs about the
drivers of success are correct or biased.”

Today in the 21 century, income mobility could in fact be higher in
Western European countries (and especially Scandinavian countries), with
broader access to quality schooling, free university education and other social
benefits, than in the U.S. (see for example Arrow, Bowles & Dutlauf [2000]).
The picture looks similar for movement among classes and occupations (see

for example Erikson & Goldthorpe [1992]).

30 The notion that social mobility can shape political attitudes, and hence policies, dates back
to at least de Tocqueville (1835), who proposed that the difference in attitudes towards
redistribution between Europe and the U.S. could be explained by different beliefs about
mobility rates. See also Lipset and Bendix (1959) and Lipset (1966, 1977, 1992) for
arguments suggesting that differences in redistribution between Europe and the U.S. could
be due to differences in beliefs about mobility rates, rather than differences in actual mobility
rates.
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The two, very different, equilibrium redistribution levels in the U.S.
and Europe could both be rational given people’s beliefs. However, due to
biases in those beliefs, one or both of the regions’ tax and redistribution
regimes could nonetheless be significantly suboptimal in relation to the true
underlying preferences of the population(s).

That people can have different beliefs and that “societies remain in
different redistributive equilibrium, although the underlying structural

31
7 are features common to

parameters of mobility are essentially the same
the models of Piketty (1995) and Alesina & Angeletos (2005). There are also
several studies that suggest that people have biased estimates of their chances
of being rich (see for example, DipRete [2007] on how Americans
overestimate their chances of being rich).

There are, of course, several alternative explanations for regional
redistribution disparities (one possible could be differing preferences
regarding efficiency versus equity tradeoffs across the two regions).
However, even the mere risk that one or both regions have potentially gotten
the crucial decision of where to set the level of taxes and redistribution

wrong relative to the true preferences of their citizens suggests that further

research is warranted in this domain.

31 Piketty (1995, p 554) further conjectures, that this is “particularly likely if a country
exhibited, at some time in the past, a significantly different experiment of social mobility
before joining the ‘common’ pattern.” As Alesina & Angeletos (2005, p 974) observe, in
Europe “[tlhe ‘invisible hand’ frequently favored the lucky and privileged rather than the
talented and hardworking.” Europeans thus came to want aggressive redistributive policies
and other forms of government intervention. Alesina & Angeletos (2005, p 974) continue:
“In the ‘land of opportunity,” on the other hand, the perception was that those who were
wealthy and successful had ‘made it’ on their own.” Americans have thus historically chosen
low redistribution and limited regulation. Thus further understanding of the role of history
and culture in shaping beliefs and norms is potentially very important in this context.
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Appendix i — Instructions, Questions and Exit Survey

1.

The Main Instructions (paper instructions that were handed out)

How votes for the distribution rules were elicited (from software)

Wortld Values Survey questions that we replicated

How the belief gauge of whether treatments were induced was created

For the rest of the instructions, questions and exit survey please visit

www.giwa.com/econ-experiments/
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An Experiment with Three Phases - Main Instructions

This experiment involves three phases. The key characteristics of each
phase are:

In Phase 1, you will randomly be assigned to a group of four
participants. You will then be asked to vote for the type of distribution rule
that you would like to have applied to the money that members of your
group receive in Phase 2. The distribution rule will determine how much
each person is finally paid in Phase 3.

In Phase 2 you will individually conduct a task where points will be
assigned. These points will determine the initial money that each group
member receives.

In Phase 3, you will find out how points were assigned in Phase 2
(6 different potential ways) and which distribution rule was selected. The
distribution rule is applied to the money received in Phase 2, leading to a
final payoff for each group member (in real cash).

You will meet the phases in chronological order, but let us learn more
about Phase 2 first.

Phase 2

A task
In Phase 2 of the experiment, each participant in your group will
individually be asked to perform a task.

Determinant of total group income

The size of your group’s total initial income will depend on how many
solutions to the problem your group reaches in total. The group with the
lowest number of solutions in the room will receive a total group income
of 80 dollars whereas the group with the highest number will receive 105
dollars. (Any ties will be broken with help of a lottery).

Member’s initial share of group income
The members of the group will receive initial shares of the total group
income as follows:

Table 1. Rank by number of points Initial share of group
income
Highest scoring person 40%
Second highest scoring person 30%
Third highest scoring person 20%
Fourth highest scoring person 10%
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For instance, the person with the least points, in the group with the least
points, would have an initial income of 10% * 80 dollars = 8 dollars. The
person with the most points, in the group with most points, would similarly
receive 40% * 105 = 42 dollars.

A brief note on the task

The specific task has been chosen because it has been used in other
academic studies and because its nature allows us to measure various
features of performance. The measurements have also been calibrated
on and with the help of about 30 HBS MBA students during April.

Phase 1

A group of four
You will here randomly be assigned to a group of four, including yourself.

A vote for your group’s distribution rule

You will then be asked to vote for the distribution rule you would like to
have applied to the initial income outcomes of Phase 2 to reach the final
distribution in Phase 3.

The distribution rule, D, is the % of each person’s initial income that will
be collected and then evenly distributed to each person in your group to
reach the final income distribution.

The table below shows example final income shares for some different
rules. When you get to the point in the experiment were you are asked to
vote for D you will be provided a calculator that will show you what the
final shares would be for any potential D.

Table 2 Final Share (Phase 3) of total group income for person
with:
Distribution Highest Second Third Fourth
Rule ”D” score highest highest highest
score score score
100% 25% 25% 25% 25%
80% 28% 26% 24% 22%
60% 31% 27% 23% 19%
40% 34% 28% 22% 16%
20% 37% 29% 21% 13%
0% 40% 30% 20% 10%
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Choice of distribution rule

How will your group choose the distribution rule? We are going to use a
voting rule that determines the outcome through a lottery. Here is how it
works. Each person will vote for the distribution rule he or she prefers on
their computer. The software will then randomly select a vote among the
entries of all participants in your group. As there are four individuals in
your group, there is a 1 in 4 chance your vote will be chosen. The chosen
vote determines the rule that will be used to determine everyone's final
payoffs in your group.

A note on your optimal voting strategy

You should vote for whichever distribution rule (D) you most prefer. If
your vote is chosen, then your preferred distribution will take effect. If
your vote is not chosen, it does not affect the outcome in any way.

Different configurations of the task and different votes

There are six possible ways of assigning points in Phase 2/6 versions of
the task. Each group will eventually get one of the versions to work
through. As you in Phase 1, do not yet know which version of the task
you will get, you will be asked to vote for your preferred distribution rule
for six different versions of the task. In other words, you (and the others
in your group) will be asked for their votes on D with regards to each of
the six versions.

A chance mechanism will decide which of the six versions will actually be
used for your group in Phase 2.

Phase 3

In this phase you will find out which version of the task, i.e. how the points
from Phase 2 were assigned, and which of the distribution rules that was
selected for your group —

you and the others in your group will NOT know this information when in
Phase 2.

You will then find out your individual number of points, the total number of
solutions found by your group and which initial income category you were
placed in during Phase 2. You will then see what your final income is after
the distribution rule from Phase 1 has been applied.

After the experiment, you can go to another room and use your
anonymous ID number to collect your payments from payment clerks.
The payment clerks will be individuals other than the experiment leaders.
Before this you will be asked exit questions.
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A vote for the distribution rule for the first potential task version
In this version of the task, points in Phase 2 will be assigned based

[the one of the six treatment conditions that was randomly chosen:
. 100% on the effort measure

. 100% on the ability measure

. 100% on luck (randomized)

. 50% on the effort measure and 50% on luck

. 50% on the ability measure and 50% on luck

. 50% on the effort measure and 50% on the ability
measure]

Recall that the points from Phase 2 will determine the initial income, as
shown in Table 1 in your paper instructions.

However, the final income (the income that will be paid out in real money
after the experiment) will depend on your group’s distribution rule.

See Table 2 in your paper instructions for some sample distribution rules.
We also encourage you to use this calculator to see what outcomes
different distribution rules imply:

Input

Distribution rule = D

Final income distribution

Share of total group income to
receive as final income
Highest scoring person X
Second highest scoring person Y
Third highest scoring person 4
Fourth highest scoring person w
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Please vote for the distribution rule you would prefer for the case
that this version of the task is chosen.

Recall, in this version of the task, points in Phase 2 are assigned
based on [the one of the six treatments]

My vote for distribution rule for this
configuration is:

Continue =>

[Pop up box for the screen above]

You are just about to cast the following vote for the case where
points in Phase 2 would be assigned based on [the one of the six
treatment conditions]

Your vote

Distribution rule = V

Final income distribution

Share of total group income to
receive as final income

Highest scoring person X

Second highest scoring person

Y
Third highest scoring person Z
Fourth highest scoring person W

Is this the vote you want to cast?

[Yes] [No, | want to change]
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World Values Survey questions that we replicated

Note that while every other question has 10 as the most left leaning, and
every other has 10 as the most right leaning, in our analysis we transform
them so that 10 always is the most right leaning.

How would you place your views on the following questions on the

following scale?

¢ 1 means you agree completely with the statement on the left;

¢ 10 means you agree completely with the statement on the right; and

¢ if your views fall somewhere in between, you can choose any number
in between.

We need larger

income differences Incomes should be
as incentives for made more equal
individual effort

1 2 3 4 5 6 7 8 9 10
Private ownership of Government ownership of
business and industry business and industry
should be increased should be increased

1 2 3 4 5 6 7 8 9 10
The government should People should take more
take more responsibility to ensure responsibility to
that everyone is provided for provide for themselves

1 2 3 4 5 6 7 8 9 10
Competition is good. Competition is harmful.
It stimulates people to work It brings out the worst in
hard and develop new ideas people

1 2 3 4 5 6 7 8 9 10
In the long run, hard work Hard work doesn’t generally
usually brings a better life bring success—it's more a

matter of luck and connection

1 2 3 4 5 6 7 8 9 10
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How the belief gauge of whether treatments were induced was
created

A) In some of the sessions the following two questions were asked

“To what extent do you think you will agree that the method for measuring ability
on the task does measure ability on the task when we later explain how the

measurement works?

To a high degree

To a relatively high degree
To a moderately high degree
To a moderately low degree
To a relatively low degree

To a low degree”

“To what extent do you think you will agree that the method for measuring effort
exertion on the task does measure effort exertion on the task when we later explain

how the measurement works?

Same six choices as above”

In these session the belief gauge threw out any who answered low, relatively low or

moderately low on EITHER (or both) of the two questions above.

B) In some of the sessions the following question was asked instead

“Which of the following would you say best describes your state of mind while you
were making your votes for the various distribution rules?

| simply thought about the ability measure as ability and the effort measure as effort,

without giving it that much thought when making my votes for the distribution rules

| gave a the measures a lot of thought and concluded that while the measures might not
be perfect, they would still be a form of measurement for what they were designed to
measure. As such, | thought about the ability measure as ability and the effort measure

as effort when making my votes
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| did not believe that the ability measure would be better at measuring ability than the
effort measure would be at measuring ability (and vice versa) and hence did not treat
the ability measure and the effort measure different, but as the same thing when making

my votes

Important note: It is possible that the very process of being asked to answer and hence
concretely think about this question has changed they way you perceive the measures.
Therefore, please do your best to answer the questions based on your actual state of
mind while you were making your votes on the last six screens. Do not to base your
answers on the way you perceive the measures right now, after thinking concretely about

them.”

In these session the belief gauge threw out anyone who indicated that they did not believe
that the ability measure would be better at measuring effort than the effort measure and

vice versa (option 3).
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Appendix ii — Summary of Data
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Figure 4a - Distribution Rules for Treatment

Figure 4b - Distribution Rules for Treatment
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Appendix iii — Regressions and Raw Data underlying Figures 6 and 7

Table Aiii_- Regional Analysis

US vs. Non-US US vs. Europe
(Note: Small Sample)
OLS with order OLS with order
dummies dummies
and clusteringt and clusteringt
Distribution Distribution Comment
Effort -0.35 -0.19 These 5 dummies indicate the "Desert Effect"
(t-stat) (-4.27)*** (-2.23)** - the difference in distribution level in the chance
Ability -0.46 -0.29 treatment and each of the other treatments -
(t-stat) (-5.71)*** (-2.98)*** for Non-Americans in first column,
Effort/Chance -0.16 -0.10 and for Europeans in second column
(t-stat) (-2.89)*** (-1.35)
Ability/Chance -0.18 -0.08
(t-stat) (-3.53)** (-1.12)
Effort/Ability -0.37 -0.30
(t-stat) (-5.57)** (-3.07)**
Constant 0.69 0.55 Redistribution level for Non-Americans
(t-stat) (10.22)*** (1536)*** and Europeans respectively in the Chance
treatment

Dummies
US-Effort-Interaction -0.04 -0.19 These six dummies indicate the difference in
(t-stat) (-0.36) (-1.71)* in "Desert Effect" for Americans, compared to
US-Ability-Interaction 0.05 -0.12 Non-Americans in first column and
(t-stat) (0.41) (0.97) Europeans in second column
US-Effort/Chance-Interaction -0.10 -0.17 Again, by "Desert Effect” we mean the
(t-stat) (-1.25) (-1.79)* difference in distribution level in the chance
US-Ability/Chance-Interaction -0.03 -0.12 treatment and each of the other treatments
(t-stat) (0.34) (-1.35)
US-Effort/Ability-Interaction -0.04 -0.10
(t-stat) (-0.38) (-0.88)
us 0.11 0.26 Additional redistribution in the Chance
(t-stat) (1.42) (2.30)* treatment for the Americans
Collection of regional dummies
DO NOT Jointly Improve Model Not rejected Not rejected We cannot say that adding the collection
(F-stat) (1.23) (1.46) of regional dummies improves the model
(Critical Value at 95% Conf.) (2.10) (2.10)
Regional interaction Effects DO NOT
Jointly Improve Model Not rejected Not rejected Same conclusion if we only look at the
(F-stat) (0.86) (1.05) interaction dummies
(Critical Value at 95% Conf.) (2.21) (2.21)

*=10% level, ** =5% level, ***=1% level, t Clustered around participants; Robust standard errors. Controls for order effects included
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The graphs and ancillary tests are based on point estimates of the levels that are calculated as

follows:

Non-Americans /

Europeans Americans
Chance Constant Constant + US-dummy
Effort Constant + Effort Constant + US-dummy +
dummy + Effort-dummy + US-Effort-Interaction dummy
Effort/Chance Constant + Constant + US-dummy +
Effort/Chance dummy + Effort/Chance-dummy + US-Effort/Chance-
Interaction dummy
Ability, Analogous to last two Analogous to last two above
Ability/Chance, above
Effort/Ability
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Summary of raw data underlying regressions for Figures 6 and 7
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Participation and Peers
in Social Dilemmas!

Aspects that might influence the degree of free-riding in social
dilemma situations are studied by conducting two social
insurance experiments in the lab. Evidence is found that people
are motivated by concerns additional to those of material
payoffs and that the concerns are connected to the concept of
reciprocity.

In contrast to other literature, voting over or having a
higher degree of participation towards, in this case, an
insurance system does not have any positive impact on the
levels of free-riding.

Previous trends in the extent to which peers misuse or do
not misuse the system are found to have an effect on future
levels of free-riding. Given the same economic incentive,
people are more likely to lie when they believe that others will
lie.

Support is also found for the false consensus effect.
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I - Introduction

Solutions to social dilemmas such as insurance systems, tax compliance,
effort-shirk decisions at work, contribution to irrigation systems and usage
levels of inshore fisheries have persisted over time without being destroyed
by the negative forces of free-riding. Empirical data, experimental research
and everyday knowledge show that people, when in contexts of social
dilemmas, are strongly motivated by concerns additional to those of material
payoffs. It is commonly believed that social norms to some extent mitigate
free-riding (Lindbeck et al [2003]).

Further knowledge of these concerns are important in order to
understand how the welfare state has survived so far and to better
comprehend the challenges it faces with respect to increasing levels of
cheating and public debate over whether peoples’ values of morality and

honesty have declined in recent times.

This paper looks at two questions that could prove to be important in this
context: (1) whether individuals are more willing to abide by rules that they
have participated in creating or voted over (for example, Ostrom [1990, 2000]
and Frey [1997]) and (2) whether people are more willing to abide by rules if a
larger fraction of those around them also abide, than when a lower proportion
does (Lindbeck et al [1999]). I also evaluate the potential occurrence of the
false-consensus effect due to Ross, Greene & House (1977).

Much work has been done on how social norms and reciprocity have
an impact on moral hazard problems. However, as far as I know, no
experimental work has been done on the extent to which a person’s degree
of involvement in or attachment towards an insurance system affects their
levels of free-riding. Perhaps different levels of involvement lead to different
levels of honesty and different formations of social norms, in turn leading to
different levels of free-riding and thus overall insurance costs (see Ostrom
[1990, 2000], Bowles [1998], Feld & Tyran [2002] for examples where

participation in decision-making leads to more cooperation). A related
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hypothesis is that it might be the case that younger generations feel lower
levels of involvement towards the social security systems than older
generations. Older generations might have a feeling of being part of the
decision-making that led to the welfare state, leading them to more strongly
internalize social norms against free-riding on others than younger
generations do'.

For this purpose an experiment is designed and conducted to capture
the impact brought on by differing levels of involvement, generated in one
context with a high degree of involvement and one with a low degree of
involvement towards an otherwise identical insurance game. This is done by
using two different treatment conditions, “Choice-of-system”-treatment and
“Given-system”-treatment. In contrast to other literature, no positive impact
on the level of free-riding is found when participants have higher
participation in devising the rules of the insurance system. On the contrary,
there is a non-significant indication that being given the opportunity to

choose the system might actually lead to increased free-riding.

Some people argue that welfare states are, or are on their way to being,
caught in vicious downward spirals® When people hear from media and
politicians that others are misusing social insurance systems, they tend to be
more likely to misuse the systems themselves, and so a downward spiral
starts that might be hard to curb. Experimental evidence is presented that
indicates that people are more likely to lie and cheat when they believe that
others will lie or cheat, but are more likely to be honest when they think that

others will be honest. This is inline with the conjecture that the larger the

!'This could be in line with Ostrom’s (2000) transmission failures from one generation to the

next.

2 See for instance Lindbeck (2002).
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proportion of a group or society that adhere to a social norm, the more
strongly the norm is internalized by individuals.

Although the paper focuses on games of social insurance, the results
are also relevant for other types of social dilemmas and problems of the
commons (tax compliance, effort-shirk decisions at work, contribution to
irrigation systems and usage levels of grazing lands) and many aspects of the
welfare state in general.

The rest of this paper is organized as follows. In Section II, related
literature and relevant theory is visited. Section III goes through the
experimental procedure. Section IV presents design and results for the
participation experiment. Section V goes through design and results for the
peers experiment. In Section VI, I conclude and discuss some findings

relating to the false consensus effect.’

3 Appendix i and ii contain mathematical derivations and experimental instructions.
pp p
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IT - Related literature and theory

In a Quarterly Journal of Economics paper, Lindbeck et al (1999) analyze the
interplay between social norms and economic incentives in the context of the
modern welfare state, with focus on people’s decisions about work and
benefits. They assume that it is a social norm to not live on transfers from
others. A paper, by Stutzer and Lalive (2004), based on data from
Switzerland presents empirical evidence suggesting the existence of a strong
norm of self-sufficiency and living off one’s own work, and suggesting that
this norm has a substantial effect on unemployed people’s behavior. In a
theoretical paper about social norms and moral hazard, Dufwenberg &
Lundholm (2001) study the effects of social rewards (in addition to pecuniary
rewards) on social insurance. Even though their results show that social
rewards have an effect on economic behavior, “the theory is silent on why an
erosion of social reward might occur” (Dufwenberg & Lundholm [2001,
page 16]).

This study is an attempt to shed some light on two factors that might
be important in this context; firstly, the impact of having the opportunity to
vote over, for instance an insurance system, and secondly the role of an
individual’s expectations about how others will behave given identical

pecuniary incentives.

Evolutionary theory and empirical research support the assumption that
humans have an inherited inclination to learn social norms (Pinker [1994]).
But which norms we learn and the power we let them have over us, vary
from situation to situation (Ostrom [2000]). For instance, experimental
research has consistently shown that communication in the form of “cheap
talk” can substantially increase the level of cooperation between individuals

in games of social dilemmas (see for example, Sally [1995] or Dawes,
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McTavish and Shaklee [1977]). The most compelling reasons that
communication increases levels of co-operation include: driving a sense of
mutual commitment, facilitating increased trust, reinforcing or even creating
social norms, and strengthening of group identity (Ostrom [1998]).

From management theory, we know that participation and
involvement in decision making are believed to have positive impacts on
cooperation levels in groups and corporations through the same channels as
communication — by driving a sense of mutual commitment, facilitating
increased trust, reinforcing or even creating social norms and strengthening
group identity.

Ostrom (1990, 2000) discusses design principles that characterize well
functioning common pool regimes. Her third principle states the importance
of individuals being able to participate in making and modifying the rules of a
system or regime. This participation creates a stronger sense of fairness,
which in turn leads to smaller problems of moral hazard. Similarly, Bowles
(1998) discusses that individuals are more willing to abide by rules that they
participated in creating, because such rules meet a kind of shared concept of
fairness.

Evidence from the lab indicates that rules that are externally imposed
can crowd-out cooperative behavior (Frey [1994]). Bardhan (2001) provides a
field study from India that links different levels of perceived
involvement/participation in rule creation to different levels of perceived
fairness of rules, and subsequently different levels of rule violations.

Feld and Tyran (2002) show that when taxpayers can directly
influence tax laws and rates, tax evasion appears to be lower. Alm, Jackson
and McKee (1993) provide additional experimental evidence for this
assertion, while Pommerehne and Weck-Hannemann (1996) and Frey (1997)

highlight supporting field evidence.
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From the above, a natural hypothesis can be formulated: If people
feel that they were part of the decision making process over the rules in a
social insurance system, they may to a higher extent internalize a norm to
avoid living unnecessarily on transfers. This could in turn lead them to be
less likely to free-ride than if they did not feel that they were a part of the
decision making progress. The key purpose of the first experiment is to test

this hypothesis.

In the model of Lindbeck et al (1999), the social norm of living off one’s
own work is assumed to be endogenous, in the sense that the more people
adhere to the norm, the stronger the norm is internalized. If this is the case,
welfare states could face the risk of being caught in vicious downward spirals.
If people increasingly hear from media and politicians that others are
misusing social insurance systems, they might tend to be more likely to
misuse the systems themselves. The driving force behind this could be the
triggering of a kind of negative reciprocity, and/or dampening of what
Charness and Dufwenberg (2000) call guilt aversion. It could also be related
to the cost of lying changing, if the perceived relative consequence of lying
differs in cases when a high versus a low fraction of others lie (Gneezy
[2005]).

From the above, the following hypothesis can be formed: In games
of social insurance, given the same economic incentives, people are more
likely to lie and cheat when they believe that others will lie or cheat; but they
are more likely to be honest when they think that others will be honest. The

second experiment in this paper aims to shed some light on this hypothesis.
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III - Experimental procedure

The experiments on voting/participation (“Experiment 1”°) and on the
impact of different perceived proportions of lying/not lying (“Experiment
27) were conducted in direct succession, in effect creating one big
experiment (“The Experiment”). However, none of the subjects knew about
the opportunity for them to take part in Experiment 2 until Experiment 1
was finished.

Two parallel sessions of each of the two experiments were carried
out, on three different occasions between January and April 2006. All of
these (six plus six) experimental sessions where conducted in the computer
labs at the Stockholm School of Economics, Sweden.

A total of 96 subjects were recruited from the undergraduate
programs in economics, business, medicine and engineering at the Stockholm
School of Economics, Stockholm University, Karolinska Insititutet and the
Royal Institute of Technology. No one participated more than once in each

experiment.

The experiment lasted for between 60 and 75 minutes, with
Experiment 1 constituting roughly half of the time, Experiment 2 comprising
one quarter of the time and the initial welcome, instructions and the exit
survey accounting for the last quarter. Subject earnings were paid after the
experiment in a different place, and in an anonymous way, by people other
than the experiment leaders. Each subject earned on average SEK 42 (USD
5.7) for Experiment 1, and SEK 41 (USD 5.5) for Experiment 2 in addition
to the guaranteed show-up fee of SEK 50 (approximately USD 6.7), leading
to average total participant earnings of SEK 133 (USD 17.8).*

4 Exchange rate of SEK 7.5 per USD assumed.
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Table 1a - Summary statistics: Demographics

Gender Education fears of study
Stockholm Schoal  Stockholm  Karolinska  Royal Institute
Female  Male of Econaimics University Ingitutet  of Technology <1.5 1.8-3 =3
3% 61% 6% 29% 21% 13% 35% 35% 2%

Table 1b - Summary statistics: Payofts

Experiment 1 Experiment 2 Exp 1 +Exp2 Show up fee Tatel tatal

SEK (USD) SEK (USD) SEK (USD) SEK (UED) SEK (USD)
Mean 42 B) 41 (3) 83 (11} 50 (7] 133 (18)
din 24 (3 0o 43 (B) M.a. 93 (12
[EFS 56 (7] 20 () 99 (13) M.a. 149 (207
Median 44 (&) 40 &) B85 (11) M.a. 135 (18)

In order to enable communication and voting while preserving anonymity, it
was natural to execute both experiments in a computer lab”. This also enables
the relatively complex re-matching of subjects into new groups at four
different occasions in Experiment 2, to be done automatically and without
any loss of time. Another important aspect of using a computer lab setting is
that it helps preserve some social distance between subjects, hence, leading to
a slightly better representation of reality. Furthermore, using a computerized
system enables me to guarantee each subject’s anonymity with regard to the
experimental leaders.

To make sure everyone would easily understand how to use the
computer program, a simple Internet browser interface was created.’
Throughout both experiments the subjects were given instructions both
verbally and via the computer. At smaller steps, the computer took care of

guiding the subjects forward without any particular verbal back-up. At two

5> In a non-computerized pilot experiment to this study (Corzo & Giwa [2002]), we received
several comments that choosing report/defect would have been easier in a fully anonymous
context. Also, the particularly high level of non-defection (80 percent) was likely an effect of

the failure to not only guarantee hidden action, but to also guarantee hidden identity.

¢ The computer interface was programmed in cooperation with people at Mindglowing.
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stages in Experiment 1 and at one stage in Experiment 2, written instructions
were handed out on paper. To guarantee understanding at key occasions,
each subject had to pass a comprehensive battery of control questions to be
allowed by the computer to continue to the next step. The participants were
asked to raise any questions by raising their hands. A general discussion was
avoided by taking and answering the questions individually.”

To make the instructions concrete and easy to take in, both
experiments were framed within the context of a health insurance system.

At the end of Experiment 2, all participants where given information

about how to register to receive draft and final versions of this paper.

7'The questions answered were to clarify procedure and instructions. No questions about the
nature or the aim of the study were answered until after both experiments had been

completed.
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IV - Experiment 1

Design
Two treatment, three stage design Fig 1. The Overall Design
Recall that the purpose of
) ) ) Choice of Given

Experiment 1 is to shed some light

system system
on whether people free-ride less in a ¢ l
social dilemma context if they feel Insurance Insurance

.. me Alne
that they are part of the decision g;l £ l
1 b

making process over the system’s Outcome A Outcome B
rules. A two treatment, three stage

design is created in which subjects \/

play under double anonymity within Possible to

groups of four. Subjects are compare A to B

randomly divvied into either a

“Choice of system” treatment or a “Given system” treatment. When the
subjects thereafter have to make a cooperation/defect decision in the health
insurance system, it becomes possible to compare the impact of the two

treatments on the likelihood of defection (see Figure 1).

The three main stages of the experiment can be summarized as follows:

1. Each group has up to 10 minutes to discuss and decide — via an
anonymous, chat-based communication interface — on an insurance
level that will, with a 50% probability, govern the insurance game to

be played subsequently

2. By a randomization device, half of the groups play in their chosen
insurance system, while half of the groups are given an exogenously

decided insurance system to play in
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3. Each person decides individually and anonymously whether or not to
cooperate or defect in the social dilemma game, that is, to misuse or

not to misuse the insurance system in the case that she is “healthy”

Payoffs and game structure

Before the first stage, each subject was given information about all of the
separate stages.” Each subject started with an initial 1 000 points. There was a
5/6" probability that the subject would turn out to be “healthy” and earn an
additional 2 000 points as a wage, but with 1/6" probability the subject
would be “sick” and earn zero in additional points. Subjects were told that
the monetary value of points was marginally decreasing, and that points
would be exchanged for real money after the experiment at the “exchange

rate’”:

Number of points from

) 0 1000 (| 2000 || 3000 || 4000 || 5000 || 6000
experiment

SEK in hand after experiment 0 28 38 47 54 60 65

Each subject was told that her group of four would have an
insurance system, and that given the decreasing marginal monetary value of
points, such an insurance system could improve aggregate welfare.

The insurance level would be x % of the 2 000 points salary, where x
% would be between 10% and 100%. Each group member would pay an

equal share of the cost of the system up to a maximum capped at 1 000

8 The information was conveyed to the subjects in layman’s terms, rather than in the

language used here.
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points per subject (thus given the initial endowment, no subject could hence
earn a negative amount of points).
A person who found herself in the “sick” condition would receive 0

points in salary plus:

1. x % of 2000 points, if the system had enough funds to cover all
claims, or
2. if the system did not have enough funds to cover all claims, an equal

share of the entire fund (up to 100%, if only one person was claiming

to be sick).

The subjects were also informed that there was no way to control whether a
person was “sick” or “healthy” and that a healthy person could potentially
lie, allege to be sick, and thereby claim insurance on top of her salary.

This main game is therefore a multi-person prisoner’s dilemma, with
the sub-game perfect, individually rational and dominant strategy being to
free-ride. However, this free-riding decreases the aggregate welfare of the

group, which would be maximized by cooperation and non-free-riding’.

9 See Appendix i for a formal derivation.
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Collective-choice process

The procedure used for the collective-choice process was highly stylized.
Each group was given ten minutes to reach a decision on the insurance level,
x (between 10% and 100%) by unanimity." In line with Walker et al (2000),
this process intentionally lacks many features from real voting situations
(political parties, agenda setting agents, face-to-face communication, etc) in

order to be able to draw clear inferences about the effects of the voting itself.

Strategy method

For methodological reasons, at Stage 3 all participants where asked to decide
what they would do if they were healthy, before finding out their state of
health. This approach is called the strategy method, and enables the
recording of behavior of players, even in cases where they do not reach the

information set in question, in our case, the state of “healthy”.11

Distinguishing a potential effect of participation from that of communication

One challenge when designing the experiment, was to find a good way to
isolate the effects of decision making and participation from the effects of
communication and learning. The chosen design enables such isolation, by
letting subjects in both treatments communicate and make a decision over an
insurance system that they will only keep with a 50% probability. Thereafter

the subject’s groups are, by a randomization device, either allowed to keep

10 To ensure that groups made their decisions on time, participants were told that not
reaching a decision before the time ran out would result in the group not being allowed to
play the insurance game, and hence only receiving the show up fee. Luckily, all groups

reached decisions within the time limit.

11 This approach goes back to 1967 and Selten, see for example, Dufwenberg & Gneezy,
(2000).
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the insurance system they decided on, or given an insurance system by the
computer.

Each group in the “Given-system” treatment got (without knowing
it) an insurance level that duplicated the insurance level of a “Choice-of-
system” treatment group. Hence, on an aggregate level, the “Given-system”
treatment exactly mirrors the insurance levels of the “Choice-of-system”
treatment, with respect to the payoff structure of the main game.

The only thing that differs between the treatments is whether
subjects play in a system that their own group decided upon or in a system
that was given externally. Therefore this design nicely isolates the impact of

deciding on a system on the choice to free-ride or not.

Results

As expected, a prediction based on all subjects being purely motivated by
pecuniary payoffs, and playing the sub-game perfect and dominant strategy
“cheat”, is strongly rejected. But 39% of the participants did chose defection.
The overall defection rate is roughly in line with results found in other

studies, and significantly different from 100%.

Table 2 - Overall Co-operation Rate

Experiment 1 Sally [1995] Meta analysis
Co-operation rate Co-operation rate Standard deviation
61% 47% 24%

Evidence that some subjects behave according to a form of reciprocity can
also be found in that peoples’ own behavior and their expectations of others

behavior are strongly correlated. A regression of the aggregate proportion of
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Figure 2

Proportion who cheat

80%

601

40

20+

Expected # of cheaters

people’s decisions whether or not to cheat, against their aggregate (self-
reported) expectations of how many others in their respective groups would
cheat, is presented in Figure 2. Of course, when interpreting this, it is
important to bear in mind that causality may run in both directions

(something that will be discussed more in the conclusions of the paper).

A probit regression on dummy variables yields a similar result.

A key finding is that, in Proportion co-operators
. (experiment 1)
contrast to the conjecture and
80%

hypothesis based on the literature 66%
presented in section II, no positive 60
. . 50%
impact is found on the levels of

.. . 401
free-riding when there are higher 0
levels of participation in selecting -
the insurance system.

0
"Choice of "“Given-
system”  system”
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OLS and probit regressions of a dummy variable coded ‘one’ for
cooperation and ‘zero’ for defection, against a dummy that is set to ‘one’ for
“Choice-of-system” and “zero’ for “Given-system" treatment, both yield
point estimates that suggest choosing the system may actually reduce the
probability to cooperate by 16%. However, this is not significant at
conventional levels (p = 0.12 in both cases). The conclusion is identical when
non-parametric analysis is conducted. A two-sided chi-2 frequency sample
test yields a p-value of 0.12, at the same time that the contingency coefficient
(correlations measure between 0 and a theoretical ceiling, which is almost

always below 1) is 0.16."

Table 3 - Size and significance of treatment effect (experiment 1)

OLS Probit Non-parametric
Co-operate Co-operate Co-operate
Constant 5
(p-value from t-stat) (.000)
Given-system dummy .159
(p-value from t-stat) (.119)
Given-system dummy (dF/dx for disctrete change) .159
(p-value from z-stat) (.116)
Contigency coefficient 0.158
(p-value from chi-2 frequence sample test) (.116)

From the above, one might ask whether a weak indication is found
that being given the opportunity to choose a system might actually lead to
increased levels of free-riding. We therefore conduct further regression

analysis. Given that males in some studies have been found to free-ride to a

12 See Seigel (1956) for more information on this non-parametric test.
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higher extent than females do, and that males were not allocated by the
randomization in a totally identical proportion across both treatments, an
additional regression was run with a male dummy as control. Again, the
result is found that playing in a system where one’s own group had chosen
the insurance level, did not increase the probability of cooperation. In this
regression the Given-System dummy coefficient is 17% and is significant at
the 10%-level. However, when dummies for other back-ground variables are

also included, the effect is no-longer significant.

Tahle 4 - Treatment when using other controls

Co-operate Co-operate Co-operate

Constant Raia B8 1.0
(tstat) (6.4 (5.8) i5.4)
Given-system dummy A7 15 11
(tstat) C1TE ¢1.4) (1.1
Male durmmy - .14 - .15 -15
(- stat) “ 1.3 1.4 i 1.4)
SSE durnrmy - .19 -1
(- stat) 1.5 -}
K1 durnrmy - .13 -9
[t-stat) .9 - &)
KTH durmirmy 15 A7
{t-stat) .9 (1o
Expect 1 dummy -.30
{tstat) (o 2
Expect 2 dummy -0.41
{tstat) (25
Expect 3 durmnmy -0.56
(tstat) - 5.5k

A look at proportions indicate that participants in the “Given-system”
treatment cheat less than those in the “Choice of system” treatment,
regardless of whether they were given a lower insurance rate than their group

chose, or a higher rate than their group chose. The proportion of non-
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cheaters in the “Choice of system” treatment is 50% overall, while it is 65%
in the “Given-system” treatment when the insurance rate was higher, vs 67%
when the insurance rate was lower. There is no statistical difference between
the proportion of non-cheaters in the case where the given-system insurance
rate is higher and the case when it is lower. For regression analysis see Table

5 below.

Tahle 5 - Given treatrment divided in two sub-treatments

Co-operate Co-operate
Constant Rl 1.0
(t-stat) 5. L) (5.4
Smaller-systern durmmy 149 2
(t-stat) 1.5) .o
Largersystem dummy 15 10
{tstat) (1.2 Y,
Male dummy -15
{tstat) 1.8
S5E durmmy -1
(stat) .
k1 dummy - .09
(Estat) - .6}
RTH durnimy A7
(t-stat) .
Expect 1 dummy -30
(t-stat) - 2.0
Expect 2 dummy -40
(t-stat) (- &E
Expect 3 dummy -55
(t-stat) (= Jap
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V - Experiment 2
Design

After playing the first experiment all subjects where invited (and accepted) to
participate in Experiment 2. To simplify instructions, the context of this
experiment resembles that of Experiment 1. Subjects were informed that by
randomization they would be grouped in new groups of four, and that, as
before, full anonymity would hold. They learned that the probability of being
sick was again 1 in 6 and being healthy was 5 in 6. As before, there would be
a health insurance system and its potential costs would be financed equally by
each group member.

However, unlike before there was no endowment in the second
experiment. If healthy, a wage of SEK 40 would be earned, and if sick, a
wage of zero would be earned. The insurance level was now set to 100% of
the wage of SEK40 , that is, a person who turned out to be sick would
receive SEK 40 in sick insurance, minus 1/4™ of the total costs of the
insurance system.

Since there was no way to verify whether a person was sick or not,
the hazard of a healthy person claiming to be sick and receiving sick benefits
existed. Although there was no diminishing marginal value of points, an
efficiency loss for claiming sick benefits when healthy was modeled into the
payoff structure. If healthy, but claiming to be sick, a person would — instead
of earning 80 (40 + 40) minus 1/4™ of the insurance cost — only earn 60 (40
+ 40 — 20) minus 1/4" of the insurance cost. It was highlighted that such an
efficiency loss would not impact a person who got insurance if they really
were sick.

The game described above is a social dilemma, in the sense that the
individually maximizing, sub-game perfect and dominant strategy to cheat, is

opposed to the group welfare maximizing strategy to cooperate.
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The subjects were told that they would play the above game between
three and five times, each time in a new randomized group, and that they
would receive the payoff from one of the games, chosen at random, in real
money at the end of the experiment. This enables us to view each game as a
one-shot interaction.

The computer system then grouped people at random, but in such a
way that each player would over the course of the four games play against
groups where zero people, one person, two persons, and all the other three
persons had claimed to be sick in the first experiment. The order in which
each person met these four games was also randomized.

Note that the marginal value of cheating is constant at SEK 20 no
matter how many other people choose to cheat. Informing the subjects
before each new game about the number of other group members who had
claimed to be sick in the first experiment, created four randomized treatment
conditions. The difference between the four treatments nicely isolates the
effect of the induced expectations about how many group members would

cheat.

Results

In order to shed some light on the hypothesis that people abide more by

rules if a larger fraction of others around them abide than when a lower

proportion do, the four treatments in Experiment 2 can be pooled into two:

1. “Low expectation of # number of cheaters” - the treatments where 0 or
1 group member(s) claimed to be sick in Experiment 1

2. “High expectation of # number of cheaters” - the treatments where 2 or

3 group members claimed to be sick
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From Figure 3 it can be seen that cheating in

the “high expectations” treatment occurs 10 Figure 3

percentage points or 22 percent more often Proportion who cheat

than in the “low expectations” treatment. 60%1
53.0%
This difference is significant at the 5 percent
. . . 43.5%

level with a one sided test (p = 0.026). This 10

implies that the null hypothesis, that there is

no difference in the extent to which people

abide by rules when a larger fraction of others 20

around them abide versus when a lower

proportion abide, can be rejected in favor of

M . 0 A\Y A\} H

our alternative hypothesis that such a Low High
expectation expectation

difference does exist. of # number of # number
of cheaters” of cheaters”

Looking at the data in more detail, by examining all four treatment
conditions (information about whether 0, 1, 2 or 3 people claimed to be sick
in experiment 3) the picture in Figure 4 emerges. Visual examination
indicates that the higher the expected number of cheaters, the more likely a
subject is to cheat herself. The difference in the observed proportions
cheating between the 0 and 3 treatments and between the 1 and 3 treatments
are significant at conventional levels. The difference between treatments 0
and 3 is 13 percentage points and the p-value is 0.030. The difference
between treatments 1 and 3 is 16 percentage points with a p-value of 0.011.
All other pair-wise comparisons are insignificant, including the difference

between the treatment 0 and 1."

13 This “kink” also existed in a pilot study to this experiment. Although I believe that it is
due to random sampling errors, it is possible that it is actually showing something that is real.

One plausible explanation goes as follows: Some people might have an aversion to “bringing
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Figure 4
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The visual pattern in Figure 4 is confirmed by running different
configurations of fixed effects, random effects and probit regressions (see
Table 6 below). In all of these regressions, the null hypothesis, that there is
no difference in how much people abide by rules when a larger fraction of
others around them abide versus than when a lower proportion do, can be
rejected in favor of our alternative hypothesis that such a difference does
exist. For instance in the fixed effect regression, a person is, on average, 14
percentage points or 33% more likely to cooperate when facing a group in

which none of the others in the group had misused the system in the first

down” the insurance system. They might reason that “If no-one else will misuse the system,
I should be able to free-ride without causing any substantial harm. But if one person will
misuse the system, then my misuse might create a large burden on the system (and in a
dynamic setting, trigger a downwards spiral), which I do not want to be responsible for.
However, if two or three people will misuse the system, then at least one or two of them are
free-riding, so the system has already failed and I am not going to be a sucker, so I will hence

free-ride.”
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experiment, than when facing a group where all three peers had misused the
system.

While the point estimates indicate a potential kink in the pattern
(between Info0 and Infol), the kink is insignificant in all regressions.

The second, third and fourth regressions include dummy variables
for the order in which the treatment was played. Although, there is a slight

indication that people cheat more in later round, the relationship is not

statistically significant.

Co-operate (F.E.)  Co-operate (R.E.) Co-operate (R.E.) Co-operate (Probit)

Infal dumrmy
(z-stat)

Info2 durmmy
(z-stat)

Period2 dummy
(z-stat)

Male dummy
(z-stat)

K1 durnmy
(z-siat) LA

Given system in Exp 1 -0.11
(z-siat) (=143 (2.0

A quantification of the size of the peer effect can be found in the two
regressions below. Given that the potential kink seen in Figure 4 turned out
to be insignificant in all the regressions and tests performed to evaluate it, an
indicator variable summarizing the treatment information is created. The
treatment variable is simply assigned the values 0, 1, 2 or 3 for the treatments

where 0, 1, 2 or 3 of the peers had used the system in the first experiment.
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In all configurations of the regressions, the picture is the same:

increasing the expectation of misuse by one incremental person increases the

likelihood to cheat by approximately 5 percentage points or 11% (see
Table 7).

Co-operate (E.E.) Co-operate (Fraobit)

Treatment [0, 1,2, 3) -0.045 -0.051
{z-stat) (2 B -

Period? durmmy 009 010
{1-stat) (1.5) 1.3

hale durmmy -0.03 -0.04
{ 7-stat) i 05 - 07)

kI durnmy -0.21 -0.23
[ I-stat) (- 1 (-3, 1

Siven system in Exp 1 -o.1o -0.11
(Z-stat) —1.4) (-
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VI — Summary and conclusions

Both experiments provide clear evidence that people are motivated by
concerns additional to those of material payoffs. These concerns are shown
to be strongly connected to the concept of reciprocity.

Interestingly, in contrast to other literature, Experiment 1 indicates
that voting over or having a higher degree of participation in the devising of
an insurance system does not have any positive impact on the levels of free-
riding. Further research is needed to better understand this. It is possible that
participation has two opposing effects:

A) creating shared beliefs of fairness (thus decreasing free-riding), and

B) inducing negative reciprocity due to conflict during decision making (thus
increasing free-riding).

Depending on the relative strength of the two effects, the idea “Participation

decreases free-riding in games of moral hazard” must perhaps be

complemented with, or even substituted by, an idea such as “Outside

authority is a solution to intra-group conflict”.

From Experiment 2 it is clear that previous trends in peers misusing
or not misusing the system have an effect on future levels of free-riding.
People are more likely to lie and cheat when they believe that others will lie
or cheat. The effect is of an economically significant magnitude. Increasing
the expectation about the number of cheaters by approximately one person
increased the likelihood of cheating by 5 percentage points or by 11%. It
would be interesting to replicate this effect to further calibrate its magnitude
and to investigate how the effect potentially varies in different contexts.

Although outside the original scope of this study, indicative support
is also found for the false consensus effect. The false consensus effect refers

to the finding that people who engage in a given behavior believe that the
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behavior is more prevalent than those who do not (Ross, Greene and House
[1977]). Using an intra-experiment comparison provides an opportunity to

evaluate this potential effect.

In Figure 2 in Experiment 1, we saw a relationship between the expected
number of cheaters and the proportion who decided to cheat. Though not
exactly comparable, Figure 4 in Experiment 2 also shows the relationship
between the expected number of cheaters and the proportion who decided
to cheat — but now the expected number of cheaters is given largely
exogenously (by the information in each treatment regarding exactly how
group members had used the system in the first experiment).

The large difference between the slopes of these two graphs, 20% in
Experiment 1 versus 5% in Experiment 2, strongly suggests that the false

consensus effect was present and strong in the first experiment.

Figure 5
Proportion who cheat
80%

60 Slope = 5%
(Experiment 2)

40-

201 Slope = 20%

(Experiment 1)
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Expected # of cheaters

103



Participation and Peers in Social Dilemmas

Appendix i- Formal Formulation of the Insurance Game in
Experiment 1

Types: 8; € {healthy, sick} == {h,s}

Messages depends on types: a;(f;) € {ﬁ,ﬁ}.

Payoffs: Let Fy be the initial endowment. Further, P is the wage for a
healthy worker, C' 13 the social insurance contribution per worker, and P; 1s
the ex ante determined social insurance transfer to the sick. We have © =< Fy.
Let :i be an indicator variable taking the value 1 if player ¢ reports sick. Any
feasible insurance system must satisfy

4
P}y 1 =4C < 4P,
i=1

The maximum transfer 1s
4P,

Z::l L

Let Pr(o,8) be the actual transfer for a given strategy profile o and type profile
#. We have

max __
Prer =

Pr(o,8) = min{ Py, P{"**(o,6)}.

Finally, let C{o,#) be the social insurance contribution for a given strategy
profile & and type profile 8.

Given a strategy profile o_; of the other players, the expected payoffs to a
healthy player 1 iz

m(s h,o_;) = Ejg ["/Pu +P —-Cl(5,0.:,8)+ P;[J,H]]

w(h;ho_) = E;g [1/130 +P - G{fz_,a_,-,ﬂ)J

A sufficient condition for a healthy player to always report sick, 1s that
—C(8,0_;.8) + Pr(c.8) = —C(h,o_4,8)
for all type profiles #. Can rewrite this as
Pr(o,0) 2 C(5,0_;,0) —Clh,o_;,8).
In other words, the transfer must be greater than the increase in contribution

due to player ¢ also reporting sick. It is clear that this condition always will be
satsified.
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Case 1: If the feasibility condition always is slack (Pr is sufficiently low),
C' will not increase 1f ¢ also reports sick, and since Pr > 0, this condition 1s
satisfied.

Case 2: If the feasibility condition 1s binding when 1 does not report sick,
this implies that C cannot increase further, and since P; then must be positive,

the condition 15 satisfied.

The final case to check 1s when the feasibility condition 1s slack with @ not
reporting sick, but binding if 1 reports sick.

Case 3: In this case we have (let n others report sick):

P;ﬂ = 4
Frin4+1) = 4K
_ 4F;
Pro= n+1
= &D=PG—C=P{,—%_
We need
= Jﬂ-..i':";]. .PI'I’I-
= } —_—— =
Fr n+1 =y 4 AC
i}
4Pu P_r'ﬂ.
> PBy——
n+l1l — 0 4
T
4 PITI.
P, -1 > =
o (n—l—l ) - 4

which 1s always satisfied, as ni—l—'l = 1. Thus, it 1s alwayvs a weakly dominant
strategy for a healthy player to report sick (strietly if P; > 0).
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Appendix ii — Key Parts of the Experiment Instructions

Paper Instructions for Experiment 1
(Page 1)

You will soon participate in an experiment where the aim is to study
economic decision making. The experiment will take about 45-75
minutes.

It is important that you read and understand these instructions
carefully. Raise your hand and one of the leaders of the experiment
will come and answer any questions you might have individually.

Your decisions will be anonymous in relation to the other participants.

Apart from the show-up compensation of SEK 50, you will also receive
points, which will depend on your decisions, the decisions of others
and chance.

To model decreasing value of the points, the points will be exchanged
for real money at the end of the experiment, according to the
decreasing rate of exchange, which you have got on your other
paper*,

Extract from the "exchange rate"

No. of points from 0 1000 || 2000 || 3000 || 4000 || 5000 || 6000
experiment
SEK In hand after 0 28 38 47 54 60 65
experiment

Above you can see that the amount of SEK per incremental point
becomes less the more points a person gains. For example, for the
first 3 000 points, one would get SEK 47, while for the next 3 000
points, that is the points 3 001-6 000, one would only get SEK 18 (65-
47).

When everything is completed, the sum of the compensation from the
experiment and the show-up compensation of SEK 50 will be paid to

14 The participants also received a more granular version of this table.
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you in another room by persons other than those leading the
experiment.

It is important that you take into account that the rate of exchange is
decreasing when you later make decisions. Therefore make sure, when
it feels appropriate, to refer to the table with the exchange rate
between points and SEK that you have on paper.

At some points during the experiment you may have to wait. We ask
you to be patient at those occasions.

When you click on "Continue" on your computer, you will be asked to

answer some control questions. Therefore, do not continue until you
feel that you have understood the above information.
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Paper Instructions for Experiment 1
(Page 2)
Groups of 4 participants

In this experiment you will randomly be paired together with three
other participants.

1000 points to begin with
Each person automatically starts with 1000 points.

points in salary

A participant will

e with a probability 1/6 end
up in the state of "sick" 1/6 5/6
and earn 0 points salary

and

e with a probability of 5/6 Sick: Healthy:

to end up in the state of 0 points in salary 2000 points in salary
+

"healthy" and earn 2000 N St
points salary 1000 starting points 1000 starting points

Insurance System

Each group will have an insurance system that works in the following

way':

e FEach participant commits to contribute between 0 and 1000 points
to an insurance fund. This means that each person (sick as well as

healthy) will pay 1/4 of the insurance costs up to the potential
maximum that is capped at 1000 points each.

e The system has a compensation level of x% of the 2000 point
salary (x will be between 10% and 100%; more on X later).

e If a person ends up in the state "sick," he/she gets 0 points salary
+ compensation from the fund as follows:
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1. If the fund has enough points, the person or persons who reported
being in the state "sick" receive the compensation x% of 2000.

2. If the points in the fund are not enough to cover all claims on the
fund, the person or persons who potentially have reported being in
the state "sick" will equally share the points that are in the fund.

e Since it is not possible for group members to observe the state in
which other persons are, is it possible for a person who is in the
state of "healthy" to lie and report that he/she is in a state of
"sick". If a person in "healthy" state does this he/she will get
his/her salary plus compensation from the fund

When you click "Continue" on your computer you will be asked to answer some control
questions. Therefore do not continue before you feel that you understand the above
information.
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Other Key Extracts from
Instructions/Decision Making Phases of
the Software (Experiment 1)

Decision on insurance level

Together with the three other participants in your group, you are now
going to decide what the level of compensation shall be in your
insurance system.

With 50% probability you will play in your own system, that is
the system you discussed and decided on together

and

With 50 % probability you will play in a system that the
experiment leader has stipulated for you

You will have ten minutes to discuss and debate before you will make

your decision.

In order to get the decision registered, everybody has to agree and
state the same level of compensation.

If contrary to expectations, you cannot agree, you will get 0 points and
therefore SEK 0 for this experiment.

Continue >>

Discussion and decision

Here you have the possibility to communicate with the other players in
your group. Your name is player [and then one of 1, 2, 3 or 4].

All discussion takes place with the help of written messages. For
technical reasons, it is better that you write whole sentences instead of
only single words before you click on "Send".

When you feel that you are beginning to reach an agreement, you can

try to make the decision by choosing a level in the box at the bottom
and then clicking on "OK".
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Everybody has to choose the same level of compensation in
order to get a decision registered. You should therefore consider
not choosing any level of compensation until you agree in the chat.

Information about the decision
Your group has decided on a level of compensation of X%.

When all groups have finished making their decision it will - through a
randomization process - be decided if you and your group are allowed
to keep the insurance system you have discussed and decided on
together.

With a probability of 50% you will be allowed to play in your own
system, that is, the system you discussed and decided on together,
and with a probability of 50% you will instead play in the system that
the leader of

the experiment has stipulated for you.

Continue >>

Please wait.

Waiting for all groups to finish making their decisions.

[And then either]

Your group is allowed to keep the system you agreed on.

Through the 50-50% randomization process it is decided that your
group’s insurance system will be the one that you discussed and
agreed on together.

The level of compensation is therefore as you decided x%.

[or]

Your group will not keep the system you decided on.

Through the 50-50% randomization process it is decided that your
group’s insurance system will be one in which the experiment leader

has stipulated the level of compensation.

The level of compensation is therefore NOT x% that you decided, but
y% as the experiment leader stipulated.
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Decision of action

As you earlier were informed, the probability of a person ending up in
the state “sick” is 1/6 and the probability of ending up in the state
“healthy” is 5/6.

In the case that you end up in state "sick", your state will
automatically be stated as "sick".

What is your choice for the potential case were chance decides that
your state is "healthy"?

Report truly that my state is "healthy"

Lie and report that my state is “sick”
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Paper Instructions for Experiment 2

Random new groups of four, still anonymous

You will, as earlier, be exactly four persons in each group. These new
groups will be put together using chance. Your decisions are still
completely anonymous in relation to other participants.

Same probabilities, but new payoffs

The probabilities are exactly the same as before, 1/6 to end up in the
state of "sick" and 5/6 to end up in the state of "healthy". What is new
is that if you turn out to be “healthy”, you will now get SEK 40 salary
and if you turn out to be “sick”, you get SEK 0 salary.

No decreasing “"exchange rate”

There is no decreasing exchange rate of points for SEK here - exactly
the amount of SEK you gain in this experiment, you will later be paid
for participating in this experiment. As there is no decreasing
exchange rate, every incremental crown is in other words worth the
same.

Each individual pays 1/4" of any costs

As before, the insurance is financed by both those potentially reporting
“healthy” and those potentially reporting “sick”. Each individual will
consequently always pay 1/4™" of any potential costs for the insurance,
whether he/she is "healthy" or "sick".

Insurance level is 100%
The level of insurance is in this experiment 100%. That is, a person
who is "sick" and reports him/herself as sick will get 100% of his/her

SEK 40 salary in compensation (minus a fourth for the costs of the
system).

Not possible to verify whether stated states are true states
It is not possible to verify with certainty if a person really is "sick", and

therefore a person that is in the state of "healthy" can potentially lie
and report that he/she is "sick".
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Efficiency loss of lying

Unlike earlier, we have in this experiment incorporated some costs and
problems with potentially reporting oneself as "sick" when one is not.
(For example there are risks, one has to take precautionary actions,
and so on). The money pay-off for being “healthy” and working, and at
the same time lying and asking for insurance compensation, is set to
SEK 60 - that is, there is a loss of efficiency of SEK 20 (40 + 40 -20 =
60).

No efficiency loss if insurance is used by a person in state

“sick”

There is no loss of efficiency if insurance money is paid to any
person(s) that really are in the state "sick".
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Commitment and Impasses
in Negotiation'

We show experimentally that, as Schelling argued more than 50
years ago, one significant reason for conflict in negotiation can be
that people make aggressive commitments to increase their share
of the pie, although they know that such commitments can lead to
impasses. This is at odds with the general literature’s requirement
of incomplete information or irrationality for there to be impasses.

By studying bilateral bargaining where negotiators can, at a
cost C, make commitments that succeed with a probability P, we
find strong support for the predictions based on Crawford (1982).
Some support, albeit weaker, exists for the primary predictions
based on Ellingsen & Miettinen (2008); support for their secondary
predictions is stronger.

The results suggest that ex ante, conflict (negotiators making
demands that could lead to impasse) is more likely to occur where
commitment devices are weak. However because commitment
attempts often fail in this domain the ex post frequency of impasses
is lower than for stronger commitment devices. Contrary to the
predictions in most formal theory, in weak commitment device
domains we frequently observe outcomes in which one party takes
most of the pie and the other receives little. Although the driver is
different, uneven outcomes are also common in domains of strong
commitment devices.

Welfare destruction is higher than what most formal theory
predicts, but lower than what Crawford and E&M predict. The ex
post Pareto inefficiency is 60% and 15-30% of the rates predicted
by Crawford and E&M respectively.
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I — Introduction

Whether they manifest as strikes, job resignations, or trade embargoes,
impasses in negotiation are Pareto-inefficient and create tremendous loss of
social welfare. Hence, understanding why impasses occur is important. Yet
so far, the existing literature primarily emphasizes only three reasons why
impasses occur: due to incomplete information, bounded rationality or
fairness concerns.'

However, more than 50 years ago, Schelling (1956, 1960 and 19606)
proposed a fourth reason for conflict and impasses in negotiations which has
received only scant attention in the literature. Schelling conjectured that
despite the likelihood of impasse, two rational parties with complete
information may both attempt to commit themselves to an aggressive
bargaining stance, in the belief that doing so can allow them to extract
surplus from an uncommitted opponent.

While versions of Schelling’s argument have appeared in formal
theory in Crawford (1982) and Ellingsen & Miettinen (2008), we are not
aware of any experimental or empirical studies on any of the three theories.”

We therefore designed and conducted two experiments at the
Harvard Business School in order to test the predictions that we formulate
based on the theory of Schelling, Crawford, and Ellingsen & Miettinen. Our
design enables us to study games of bilateral bargaining in which negotiators
can, at a cost C, make commitment attempts that succeed with a probability
P. The first experiment tests a broad set of predictions, in one-shot
negotiations without feedback. The second experiment tests the robustness

of the two main results from the first experiment by letting participants play

! See discussion in Ellingsen & Miettinen (2008) regarding “irrationality” and incomplete
information as drivers; see Falk, Fehr and Fischbacher (2003) for a discussion of fairness
concerns.

2 For instance, an overview paper on bargaining experiments, “Reasons for Conflict” by
Falk, Fehr & Fischbacher (2003) does not make any reference to similar concepts.
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18 one-shot negotiations, each with the opportunity for feedback and
learning.

In line with Schelling (1956, 1960 and 1966), we find that people
make aggressive commitments in order to increase their share of the pie,
even though they know that such commitments can lead to impasse.

We also find support for the prediction based on Crawford (1982)
that attempting aggressive demands’ is the dominant strategy in domains
where commitment devices are relatively weak (that is, where P < 0.5). In
addition, we find support for the prediction based on Crawford that efficient,
fair and non-aggressive demand combinations® exist when commitment
devices are strong (when P > 0.5).

We find support for the secondary predications based on Ellingsen &
Miettinen (2008), that mixes of either remaining fully flexible or making
aggressive demands dominate when either (i) commitment is certain (that is,
P =1) or (if) when the cost of attempting commitment is low, but not very
low. Although some support does exist, the balance of the evidence goes
against Ellingsen & Miettinen’s main prediction that aggressive commitment
attempts should dominate even in regions where commitment devices are
strong.

Combined, our results suggest that that ex ante conflict in bargaining
— people making demands that could turn out to be incompatible with each
other — is more likely to occur in situations where commitment devices are
inexpensive to use, but not too credible. In these domains of weak
commitment devices, we also observe frequent outcomes in which one party
takes most of the pie and the other receives little. Although the logic is

different, uneven outcomes are also common in domains of strong

3 Aggressive demand = Incompatible demand = A demand for more than 50% of the pie, a
demand such that if the other negotiator makes the same demand, both demands would sum
to more than 100% of the pie.
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commitment devices. These results run counter to the typical predictions in
most formal theory that more symmetric “compromise outcomes” will be
realized.

Welfare destruction (of sometimes more than 20% of the pie) is
higher than the level most formal theory predicts, but lower than the level
Crawford and E&M predict. The ex post Pareto inefficiency is 60% and 15-
30% of the rates predicted by Crawford and E&M respectively.

The rest of this paper is organized as follows. In Section II we
summarize the relevant theories of Schelling, Crawford, and Ellingsen &
Miettinen, and formulate key predictions based on the theories. Section 111
goes through the experimental procedure. Section IV first presents the
design of Experiment 1 and then the results of Experiment 1. Section V does
the same for Experiment 2. Finally in section VI, we conclude and discuss

some ideas for future research. >

4 Non-aggressive demand = “Compatible demand” = A demand for 50% or less of the pie,
such that if the other negotiator makes the same demand, both demands would sum to
100% or less of the pie.

5> The Appendix contains key parts of the experimental instructions.
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IT — Theory and Hypotheses

More than 50 years ago, Schelling (1956, 1960 and 1966) proposed a reason
for conflict and impasses in negotiation that has not received key emphasis in
the literature. The first part of his argument is that “the power to constrain
an adversary may depend on the power to bind oneself ... to burn bridges
behind one may suffice to undo an opponent” (Schelling [1956, p 282]).
However, the key conjecture is that if two opponents pursue a ‘burning
bridge’ strategy at the same time, they “run the risk of establishing an
immovable position that goes beyond the ability of the other, and thereby
provoke the likelihood of stalemate or breakdown” (Schelling [1956, p 282]).
This is in stark contrast with the literature’s emphasis on incomplete
information, irrational negotiators and fairness concerns as the drivers of
bargaining impasses.

In Schelling’s reasoning, despite the likelihood of conflict, two
rational parties with complete information may both attempt to commit
themselves to an aggressive bargaining stance, in the belief that doing so can
allow them to extract surplus from an uncommitted opponent.

While versions of Schelling’s argument have appeared in formal
theory through Crawford (1982) and Ellingsen & Miettinen (2008), we are
not aware of any experimental or empirical studies on the theory. For
instance, a overview paper on Bargaining experiments, “Reasons for
Contflict” by Falk, Fehr and Fischbacher (2003), does not make any
references at all to rational aggressiveness being a potential driver of conflict,
nor does it mention any concepts similar to those used in Schelling,
Crawford and Ellingsen & Miettinen’s theories.

It is therefore natural and potentially fruitful to formulate predictions
based on the Schelling, Crawford and Ellingsen & Miettinen’s theories that

we can take to the lab. Our first prediction is:
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pichelling Aggressive, incompatible commitments can be a key driver of conflict

in simple bilateral bargaining games

Although Schelling does not build a formal model based on his
argument, he does provide an intuition that attempts to make incompatible
commitments (and hence create impasses) should occur more often when
commitments are weaker in the sense that the commitment devises are less
credible (Schelling 1966, Ch 3). The intuition here is that a negotiator in an
environment characterized by a low probability of making a successful
commitment attempt, knows there is a low probability that her opponent’s
potential commitment attempt will succeed at the same time as hers, and
consequently feels a stronger temptation to attempt an aggressive

commitment.

Pichelling 22 Attempts to matke incompatible commitments occur more often the

weaker the conmitment devices are

Based on Schelling’s arguments, Crawford (1982) produces a formal model in
which negotiators can attempt to commit at the same time and independently
choose their stances. In his leading version of the model, there are two
Phases. In Phase 1, each player decides either to commit to some demand or
to wait and remain flexible. In Phase 2, any commitments (independently)
succeed with probability P and fail with probability (1-P)°. A player who
successfully achieves commitment cannot revoke her demand while a player
who is flexible best-responds. The cost of attempting commitment is zero.

In line with Schelling’s intuition, if the cost of going back on

commitments is weak, that is in domains of weak commitment devices, the

% We chose to discuss Crawford’s model with a similar notation to that used in Ellingsen &
Miettinen (2008) instead of Crawford’s original notation, to ensure consistency throughout
the paper. Also this is the way the experiment was formulated for the participants.
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unique equilibrium involves both players attempting to make incompatible

commitments. The condition for this is that P < 0.5.

C Wf dl . . . .
Pphravior When the cost of commitment is Zero and commuitment devices are

weak (P < 0.5), the unique equilibrium involves incompatible
commitments from both players

The strong feature of this prediction is that it only relies on strategic
dominance arguments as solution concept, and the model actually reduces to
a Prisoner’s Dilemma.

However, in environments where credible commitment devices are
available and commitment attempts hence become binding with a high
likelihood, the model predicts that several equilibria exist, including fair

compromise and efficient equjlibria.7

C Wf dz . . . .
Pphravior When the cost of commitment is Zero and commitment devices are

strong (P > 0.5), an efficient and equitable equilibrium exists
where both players commit to balf the pie

In a recent American Economic Review article, Ellingsen & Miettinen (2008)
make the objection that Crawford’s theory primarily explains how impasses
can occur in domains where commitments are weak and P is low. They argue
that “negotiators often have access to quite efficient commitment
technologies” and “[s]ince both negotiators prefer strong commitments to
weak ones, real negotiations may take place with values of [P] that are high”

(Ellingsen & Miettinen [2008, p 1630]).

7 With regards to his conjecture that conflict should be more common for weak
commitment devices, Crawford (1982, p 635) says “[There] is not support for the common
belief that making commitment more difficult (in the sense of lowering the probability of
success) makes impasse less likely. The reason is that the “common-sense” argument used to
reach this conclusion considers only the partial effect of lowering the success probability; it
ignores the resulting changes in attempted commitment positions, whose effects generally go
the other way and could easily swamp the partial effect.”
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Ellingsen & Miettinen then demonstrate in two different ways, that
contrary to Crawford’s prediction, incompatible commitments will also
dominate when P is high.

In one of their approaches, they retain all Crawford’s
assumptions and reach their result by imposing the stronger solution
concept, that negotiators use strategies that are iteratively weakly

undominated.

prlingsendcMictinen L1740 the cost of commitment is Jero, and for all types of
commitment devices (all positive P), the unigue equiltbrium involves
incompatible commitments from both players®

Ellingsen & Miettinen’s other approach is more powerful in that it relies only
on iterated strict dominance as solution concept. In it they perturb
Crawford’s leading model by introducing a positive cost of commitment.
They distinguish between cases where the cost is ‘very low” and cases were
the cost is ‘low, but not very low.” The main result is that for environments
with strong commitment devices (as well as in environments with weak ones,
as in Crawford) the unique equilibrium involves both negotiators making
incompatible commitment attempts as the cost approaches zero.

While we will not reproduce Ellingsen & Miettinen’s proof of why
efficient and fair outcomes fail to exist, they state their logic as follows:
Consider the case in which both negotiators commit to take exactly
half the surplus. If it is costly to make such a commitment, a
negotiator is better off being flexible, as this yields the same share of

the surplus. At the same time, it cannot be an equilibrium that both

8 See Asheim & Perea (2009a, b) for a clarification of the solution concept underlying this
prediction. These working papers provide both support and critique of Ellingsen &
Miettinen (2008) by extending the solution concepts to Proper Equilibrium, Proper
Rationalizability and Elimination of Weakly Dominated Strategies with Only Two Rounds of
Iteration.
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negotiators remain flexible, since one negotiator is then better off by

making an aggressive commitment.

The main prediction here is:

Ellingsen&Micttinen 2 : : - :
Pprresent RS When the cost of commitment is very low and commitment is

uncertain (for all P < 1) the unique equilibrinm involves
tncompatible commaitments from both players

This perturbed model also provides the following two predictions:

Elli &Mietti 2b . .
PpingsendMiettinen When the cost of commitment is low, but not very low, and

commitment is uncertain (for all P <'1) only “aggressive
commitments” or “remaining flexible” should be played in
equilibrium

Elli &Mietti 2 - . . .
Pprrnesent MRz AW hen the cost of commitment is very low or low and commitment is

certain (P = 1) only “aggressive commitments” or “remaining

Slexcible” should be played in equilibrinm

These predictions by Schellig, Crawford and Ellingsen & Miettinen defy
traditional bargaining theory. In most formal models of bargaining under
complete and symmetric information, rational negotiators never end up in an
impasse. In this sense, all three theories have in common the view that
rational negotiators can end up in conflict because of a struggle to commit to
aggressive demands, even though they know that such commitments can lead
to an impasse.

However, the predictions of Schelling, Crawford and Ellingsen &
Miettinen are also different: both because they are not fully overlapping, and
because even where they do overlap, they provide opposite predictions in
certain key domains. For instance, it is important to resolve the “debate”
between Schelling and Crawford on one side, and Ellingsen & Miettinen on
the other, about whether aggressive commitments should be a key driver of

impasses in environments where commitment devices are strong,.
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One other important matter to resolve is the extent to which aggressive,
incompatible commitments—if they turn out to be common—do in fact
create impasses. In Crawford’s theory, the probability of impasse in the

lowest impasse rate equilibrium” is as high as (0.5)> = 0.25 (Figure 1).

Figure 1 — Lowest Impasse Rate given our
Predictions based on Crawford (C=0)
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Ellingsen & Miettinen’s models are even more aggressive in that, for C = 0

or C very small, they predict impasses with close to full certainty when P is

close to 1 (Figure 2).
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Figure 2 — Lowest Impasse Rate given our
Probability of  predictions based on E&M for C = 0 or C very small
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So even if Crawford’s model were to be the most accurate of the
three, conflict could have a significant Pareto-inefficient welfare destroying
effect in negotiations. We can therefore formulate the following final

prediction, which is common to all three theories:

Ifare di i . . . . o
prciare destrueton Aggressive, incompatible commitments lead to significant welfare
losses due 1o frequent conflict and hence impasses

9 See Prediction PCrawford 2 3nd Footnote 9 above.
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III - Experimental procedure
The experiments designed to test the Schelling, Crawford and Ellingsen &
Miettinen predictions (“Experiment 17) and the specific follow-on
experiment with feedback and learning (“Experiment 2”) were both
conducted at the Harvard Business School. The three sessions of Experiment
1 were carried out in April 2009 and the two sessions of Experiment 2 were
carried out in September 2009.

A total of 120 subjects were recruited from the first and second year

classes of the MBA program. See Table 1a for demographic data.

Table 1a - Summary Statistics - Demographics

Gender Age Undergraduate Education

Social Enginer./

Lower Med- Upper Busin- Sci/ Natural
Female Male Qtr ian Qtr ess Econ Human Sci Other
Experiment 1 28% 71% 24 yrs 27 yrs 28 yrs 28% 18% 24% 25% 6%
Experiment 2 30% 70% 26 yrs 27 yrs 28 yrs 18% 36% 18% 27% 0%

Pre-MBA Job
Venture
Capital/ Invest-  Other Cons- Health-
Consul- Private [|-Bank- ment Financial Manu- Non- umer care/

ting Equity ing Mgmt Senices facturing Profit Products Biotech Military Other

Experiment 1 40% 4% 10% 1% 4% 6% 3% 6% 8% 0% 18%
Experiment 2 39% 14% 7% 7% 5% 7% 5% 2% 2% 0% 14%

The experimental session of Experiment 1 lasted for about one hour while
the experimental session of Experiment 2 lasted for about 80 minutes. After
the experiment, subject earnings were paid in a separate location, using
anonymous identification numbers, by people other than the experiment
leaders. Each subject earned on average USD 23.6 for Experiment 1 and

USD 50.6 for Experiment 2, including the guaranteed show-up fee.
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Table 1b - Summary Statistics - Payoffs and Data

Payoffs Data
Average
+ Show Obser-
Average Max Median Min Show-up fee up Subjects vations
Experiment 1 13.64 30.00 15.00 -1.40 10 23.64 72 432
Experiment 2 30.57 90.00 29.85 -0.30 10 40.57 44 792

See Table 1b for further summary data on the payoffs. The 72 participants
generated a sample of 432 observations in Experiment 1 and the 44
participants produced a sample of 792 observations in Experiment 2.
In order to enable the relatively complex re-matching of

subjects into new pairs for each separate configuration of the Pand C
parameters, and to preserve anonymity in a double-blind sense, it was natural
to execute both experiments in computerized form.

To make sure everyone easily would understand how to use the
experimental software interface, it was done as a web interface."

Throughout both experiments, the subjects were given instructions
both verbally and via the computer interface. At less significant transitions,
the computer took care of guiding the subjects forward without any
particular verbal support. At one stage in each experiment, written
instructions were handed out on paper, at which time an oral presentation
was given. To guarantee understanding on key occasions, each subject had to
pass a comprehensive battery of control questions to be allowed by the
computer to continue to the next step. While these questions were quite
complex and often involved several computations the median number of
attempts needed to get the questions right was 1, and the average number of

attempts was 1.2. We take this, in concert with exit interviews we conducted

10 The program can be found at www.giwa.com/econ-experiments/ and was programmed in
cooperation with Marcus Dahlgren at DRAGNET (www.dragnet.se).
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on participants in the pilots (from the same subject pool), as evidence that
the participating MBA students had a strong understanding of the game
before they started to play.

The participants were asked to raise any questions by raising their
hands, and general discussion was avoided by answering questions
individually."" To make the instructions concrete and easy to absorb, both
games were framed within the context of a two party negotiation. At the end
of each experiment, all participants where given information on how to

register to receive a draft version of this paper.

11 The questions answered were solely to clarify procedure/instructions. No questions wete
asked or would have been answered, about the aim of the study until after both experiments

were completed.
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IV - Experiment 1: Design and Results

Design

Building on Crawford (1982) and Ellingsen & Miettinen (2008), we use a
game of bilateral bargaining in which negotiators can, at a cost C, make
commitment attempts that succeed with a probability P. This enables us to
test all of the key predictions we formulated based on Schelling, Crawford
and Ellingsen & Miettinen in one simple game, by exogenously varying the

treatment variables C'and P in different key configurations.

The game. Both players are given full information about the structure of the
game’s first and second stages and the exact values of Pand C.

The pie that the negotiation is over is USD 30. To eliminate
outcomes that entail negative payoffs, without changing the structure of the
game, players receive a show-up fee of 10 dollars (larger than all values of C).
The potential outcomes, not counting the show-up fee, range from a
negative 3.3 dollars to a positive 30 dollars, making this a non-trivial
negotiation.

Note the distinction between making a commitment attempt (which
is a decision) and being committed or obtaining a binding/successful

commitment (which is an outcome).

First stage. Fach player / chooses simultaneously' either to (a) attempt
commitment to some demand 4, where 4 is between 1% and 100%, in

increments of 1%, or (b) to wait », and remain flexible.

12 As discussed in Footnote 2 in Ellingsen & Miettinen (2008): Nash (1953), Schelling (1960)
and Harsanyi & Selten (1988) and Crawford (1982) argue that “such simultaneous-move
bargaining games can capture the dynamic give-and-take of bargaining and the role of
expectations in determining outcomes.”
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Attempting commitment entails a cost C for each player that
attempts it.

Second stage. With probability P, player I's commitment turns out to be
successful and she is hence committed, with probability (1 — P) the
commitment failed and she is wncommitted. The same goes for player ;. Each
players’ probability, P, of successful commitment is drawn from the same P,
but P, and P, are independent,

Players are informed about both their own and the other player’s
committed /uncommitted status, but not about whether an opponent who is
uncommitted had in fact attempted commitment.

Two uncommitted players: The players are each given half of the surplus.
Any player that had attempted to commit also bares the cost, C.

One committed and one uncommitted player: The committed player 7 cannot
revoke her demand. The uncommitted player ; is given the residual share (as
if she simply best-responds). Hence player 7 receives 4, - C and Player j
receives (1 - ) and in the case she had attempted commitment also pays C.

Two committed players: 1f d. + d. = 1), then player 7 gets d, - C and player
Jjgetsd - C. It d +d <1, they each get 4, - Cand 4 - C and also equally
share the remainder (1- & - d) " If the commitments are incompatible (that
is,if d + d > 1), then each player gets —C (zero of the surplus while still

paying the commitment cost).

13 Crawford and Ellingsen & Miettinen both hold for a set of sharing rules. The one we have
chosen is the simplest one for someone to calculate in their head: “Take the pie minus my
share and minus the others share. Now simply split the rest by half”. If players were to
obtain exactly d; and dj, we would simply have a version of the Nash demand game were
unclaimed surplus is wasted; this is somewhat unintuitive. The special case considered by
Ellingsen (1997) where the full surplus is allocated proportional to relative claims would also
have worked, but the computations would be more difficult for a person to do in their head.
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Choice of parameters to operationalize our predictions into testable
hypotheses. We can operationalize all of the predictions we formulated
above based on Crawford and Ellingsen & Miettinen’s models by using a
relatively parsimonious set of parameters. Certainty trivially has to be P =1,
and zero cost is trivially C = 0.

We set P = (.75 to represent environments where commitments are
quite strong and credible, but not certain. This choice is made since the cut-
off for weak commitments is P = 0.5, hence P = 0.75 is exactly between this
cut-off and our certainty condition P = 1. For weak commitments, we could
use any P < 0.5, so we chose P = 0.25 in order to again be in the middle of
the O to 0.5 interval.

When the pie is USD 30, as in our experiment, Ellingsen &
Miettinen’s “very low cost” implies 0 < C < $2.8 in the most restrictive case;
so we chose the midpoint C = $1.4. The “low cost” situation for a USD 30
pie implies $2.8 < C < $3.8 in the most restrictive case, and we opted for the

midpoint C' = $3.3"

In summary, we will use the following parameters to turn the
predictions by Schelling, Crawford and Ellingsen & Miettinen into testable

hypotheses.

14 The value USD 3.30 works for both values of P because it is lower than USD 3.80, which
is the lowest of the two upper bounds for C “low.” In the case where P = 0.25, the upper
bound for C to still be “low” is USD 3.80; when P = 0.75 it is USD 11.30. The upper bound
for C to be “very low” is USD 2.8 in both cases. The formal conditions in Ellingsen &
Miettinen (2008) ate as follows.

For Uncertain Cases (P < 1): A) Upper bound for C "lon": C < P* Beta * X; B) Upper
bound for C "very low":  C < P* (1-P) * Beta* X

For Certain Cases (P = 1): Upper bound for any C: € < Beta * X (that is C < $15 in our
case)

where Beta = 50% is the share received if both are flexible and X = USD 30 is the size of
the pie.
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Table 2 - Parameters to Operationalize Predictions into Testable Hypotheses

Cost of commitment C-value Comitment device P-value
zero 0 USD weak 25%
very low 1.4 USD strong 75%
low 3.3USD certain 100%

Experimental execution of the game. To increase the power of the study,
each subject plays against six different randomized opponents, with each
game randomized with respect to C-values and P-values. No feedback of the
outcome is provided until a player has participated in all six treatments. To
increase the stakes to a perceived USD 30, we let subjects know that they will
be paid for one of the six negotiations, but that they will not find out which
one until they have completed all six games.

To be able to control for any potential order effects, we record the
otder in which each individual meets each of her treatments. The design
enables us to get 432 observations out of the 72 participants in this

experiment.

Results

In Figure 3 we provide an aggregate overview of the results and in Table 3

we below provide a summary overview of each treatment.

Figure 3 — Summary of All Decisions
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Table 3 Proportion of participans who chose each of the three key types of
strategies for each of the different configurations of C and P

Table 3a Share of participants who chose
Non-Aggressive Aggressive
All C values Remain flexible (a) Demand (b) Demand (c)
o] 25% 43% 6% 51%
;0 75% 52% 17% 31%
n 100% 53% 24% 23%
o Al P 49% 16% 35%
Table 3b Share of participants who chose
Non-Aggressive Aggressive
CcC=0 Remain flexible Demand Demand
) 25% 24% 10% 67%
;0 75% 42% 22% 36%
n 100% 33% 47% 19%
o Al P 31% 22% 47%
Table 3c Share of participants who chose
Non-Aggressive Aggressive
C>0 Remain flexible Demand Demand
o 25% 63% 1% 36%
;‘5 75% 55% 17% 28%
n 100% 58% 17% 25%
o Al P 59% 13% 29%
Table 3d Share of participants who chose
Non-Aggressive Aggressive
C=14 Remain flexible Demand Demand
Q 25% 56% 3% 42%
g 75% 53% 22% 25%
n 100% 63% 15% 22%
o Al P 58% 14% 28%
Table 3e Share of participants who chose
Non-Aggressive Aggressive
c=33 Remain flexible Demand Demand
) 25% 69% 0% 31%
;0 75% 57% 13% 31%
I 100% 53% 19% 28%
o Al P 59% 11% 30%

a) No commitment attempts are made.

b) Commitments for 51-100% of the pie. The vast majority in this category are for 100%.

c) Commitments for 1-50% of the pie. The vast majority in this category are for 50%.

Note: The proportions look very similar if we truncate and only display Remain Flexible, Commit
to 50% and Commit to 100%. We use both of these sets of definitions for our regressions and
explicitly show the almost identical results for the first regressions we report.
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Every single value in the right-most column of Table 3 “Aggressive
Demand?”, is significantly different from zero at the 1% level. One could

argue that this is enough to support the prediction.

pichelingt Aggressive, incompatible commitments can be a key driver of conflict

in simple bilateral bargaining games

However, a crucial question is if this behavior is based rational choices by the
participants to make aggressive commitments in order to increase their share
of the pie, although they know that such commitments can lead to a bust
negotiation.

As we will see below, patterns in the proportions are systematic and
in line with several of our predictions. This provides confidence to not only
view the support in a statistical sense, but also in the cautious way required of
a behavioral study that hopes to test predictions of a mathematical theory.

Further support is that all plausible forms of “irrational” behavior
that we can think of, provide effects that go in the other direction, that is,
they should make aggressive demands less likely"”. That this is the case for
any plausible equity concerns is trivial. Additionally, reciprocity could drive a
person to commit to up to 50% (with the motivation that good behavior
should be rewarded and bad behavior punished), but it should not drive
anyone to demand more than 50%.

Since making an aggressive demand increases the amount of risk
taken, risk-aversion also encourages non-aggressive demands. Only risk-
loving preferences could be a partial explanation; however we do not have
any reasonable explanations for why risk-loving preferences would explain
the systematic patterns in when people opt to make aggressive demands and

when they do not.

15 “Spitefulness” could potentially drive the effect, but we do not see that as plausible.
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As seen in Table 3 above, the frequency of incompatible commitment
attempts are very different across different domains. Let us therefore visit the
different domains and the sometimes opposing predictions by Crawford and

Ellingsen & Miettinen.

Predictions based on Crawford. Clear support for P“™*! can be seen in
the left bar in Graph 1a below. While the bar is not 100% tall, the dominant
strategy is clearly aggressive demand. A one-sample test of proportions

suggests that the point estimate is 67% and that the 95% confidence interval

18 56% to 76%.

Graph 1a:
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Furthermore, clearly the lower P is, the higher the proportion of participants
who attempt to make aggressive demands. As can been seen below in Table

4, this “slope” is significant, which we take as further support for P& 11

Table 4 - Regressions on Demand 100% and Demand >50% when C =0

(1) (2) (3) (4)
Demand 100% (R.E) Demand 100% (logit) Demand >50% (R.E) Demand >50% (logit

Constant 0.15 -1.8 0.2 -1.4
(z-stat) (2.1)** (-3.8)*** (2.7)** (-3.4)**
P.25-dummy 0.38 2 0.47 21
(z-stat) (4.8)*** (3.7)** (5.4)** (4.3)***
P.75-dummy 0.20 1.3 0.16 0.85
(z-stat) (2.4)** (1.9)* (1.7)* (1.6)
P.25=P.757? Can Reject Can Reject Can Reject Can Reject
(chi-2) (5.1)** (4.1)* (12.9)** (8.7)**

*=10% level, ** =5% level, *** = 1% level

PCrawford 2

We operationalize as:

[ Crviord 2 When C = 0 and P> 0.5 the proportion of negotiators who choose
non-aggressive demands is bigher than when C = 0 and P < 0.5

Support for H %2 can be seen in Graph 1b above. The low proportion of
non-aggressive demands is 10% when P = 0.25, but more than doubles for P
= 0.75 and almost increases five time times for P = 1. In Table 5 we report

regressions results.

16 The conclusions here and in the regressions below are robust to running OLS with
clustering and robust standard errors, as well as FE panel regressions. Statistical tests show
that results are also robust to order effects.
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Table 5 - Regressions on Demand Smaller or Equal to 50% when C =0
®) (6) ™ ®)
Demand <=50% (R.E)  Demand <=50% (logit) Demand <=50% (R.E) Demand <=50% (logit)

Constant 0.86 -2.26 0.47 -0.11
(z-stat) (1.8)* (-6.20)*** (-7.6)*** (-0.3)

P >= 0.5-dummy 0.18 1.06

(z-stat) (4.62)** (4.09)**

P.25-dummy - - -0.37 -2.12
(z-stat) (-5.2) *** (-4.1)**
P.75-dummy - - -0.25 -1.14
(z-stat) (-3.4) *** (-2.2)**
P.25=P.75? - - Cannot Reject Borderline
(chi-2) (2.5) (3.0)*

*=10% level, ** =5% level, ***=1% level

Pooling the P > 0.5 treatments and comparing these to the P = 0.25
treatment (that is, the P < 0.5 treatment), we see that the difference between
P> 0.5and P < 0.5 is statically different at the 1% level.

Looking at the individual treatments we see that the proportion when
P =0.25 is statistically different from when P = 1.00 at the 1% level.
However, we cannot reject that the point estimate of 10% when P = 0.25
equal to the point estimate of 22% when P = 75% (except for at the 10%

level in the logit regression).

Our first predictions based on Ellingsen & Miettinen. Let us now visit

one of the key predictions of Ellingsen & Miettinen for the case when C = 0.

Elli & Mietti 1 . . .
PprrnesentARetinen s WWhen the cost of commitment is Zero, for all P, the unique

equilibrinm involves aggressive commitments from both players

PCranord 1’ 1mp11€S that we have fouﬂd

The fact that we found support for
support for the part of pHlingsenddicttinenla (where P < (.5, that is, in the domain

Ellingsen&Mietti la Crawford 1
where PSS i the same as P . See Graph 2a.
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However, in the more interesting cases where P > 0.5 and Ellingsen

& Miettinen provide an almost opposite prediction to the one we based on

Crawford, the support is much weaker for PP st it From Table 3b,

we can see that the proportion who make aggressive demands when P =

0.25, falls by roughly half when P = 0.75. A one-sample proportion test

suggests that the point estimate is 36% and that the 95% confidence interval

is 20% to 52%. From Graph 2b we also see that roughly two thirds of the

participants do not make aggressive demands in this domain, but instead

pursue other strategies.

The support is even weaker for

PF,]lingsen&I\'ﬁettinen la

in the domain where

P = 1. From Table 3b, we can see that the proportion who make aggressive

demands falls further to 19% when P = 1. A one-sample proportion test

indicates that a 95% confidence interval is from 7% to 32%. From Graph 2b

we also see more than 80% of the participants pursue other strategies in this

domain.
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Note that this prediction, while among the most important ones
based on Ellingsen & Miettinen, could be seen as one of the weakest since it
relies on survival of iterated weakly undominated strategies as solution
concept. What does the picture look like with respect to Ellingsen &
Miettinen’s potentially more powerful prediction based on survival of

iterated strict dominance?

The second set of predictions based on Ellingsen & Miettinen. Let us
begin with the case of the remaining ones that is most relevant for real life

situations, where commitment is uncertain and commitment costs are very
small:

Elli &Mietti 2 - . . .
PprnesenS RS W hen the cost of commitment is very low and commitment is

uncertain (for all P < 1) the unique equilibrinm involves aggressive

demands from both players

From Graph 3a and Graph 3b, we can see that far from 100% of the
participants chose aggressive demands. While aggressive demands are not
zero when P = (.75 they are almost half of that when P = 0.25. This is in line
with Schelling’s conjecture of aggressive demand being more frequent when
commitment devices are weaker, and goes against Ellingsen & Miettinen’s
theory.

When P = 0.25, the proportion who choose aggressive demand is
42%, but is still dominated by the 56% that choose to remain flexible (see
Table 3). A one sample proportion test indicates that a 95% confidence
interval is from 26% to 58%.

However, for P = 0.75 only 25% of the participants make an
aggressive demand while 75% chose something else (of which 53 percentage
points specifically choose “remain flexible”, see Table 3). The 95%

confidence interval is from 11% to 39%.
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We conclude that also for this prediction where Ellingsen & Miettinen’s
theory predicts that aggressive demands will dominate in domains of strong
commitments devices / high P (only) a minority of observations are

consistent with their theory.

Strong support for Ellingsen & Miettinen’s secondary predictions. For
the domains in which Ellingsen & Miettinen predict that either “Aggressive
Demands” or “Remaining Flexible” should be played (but never “Non-

Aggressive Demands”), we find substantial support. The cases for the

PEHingscn&I\licttincn 2b

domains that makes predictions about are shown in Graphs

PE]Iingsen&Micttinen 2c

4a and 4b, while the cases for the domains of are shown in

Graphs 4c and 4d.
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While only the case shown in Graph 4a has the proportion of Non-
Aggressive Demand at strictly zero, in the other cases this proportion is close
to zero (especially if compared to, for example, the case shown in Graph 1b
above). The point estimates [95% confidence intervals] are 13% [6% to 20%]
for Graph 4b, 15% [7% to 24] for Graph 4c and 19% [7% to 32%] for
Graph 4d.

The result is interesting in that it suggests frequent outcomes where
one party walks away with most or all of the pie and the other receiving

nothing or little. This goes against most formal models in the literature.

“Schelling’s Slope”. Let us now revisit the last prediction we made based

on Schelling, which we call “Schelling’s Slope of Conflict™:

pichelling 22 Attempts to make aggressive demands occur more often, the weaker

the commitment devices are

That we found support for both predictions based on Crawford, implies that
we have support for P*""% in the domain where C = 0. While Schelling did
not formalize for what domains of C this conjecture should hold, Graphs

5a—5d show the results for all three cost domains in our experiment, and also

results for the aggregate.
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While there might be some form of slope in the domains where C >
0, the pattern is not as strong as when C = 0, so we now turn to regression

analysis.

Table 6 - Regressions on Demand 100% for all C values

(9) (10) (1) (12)
AllC C=0 Cc=14 C=33
Demand 100% (R.E) Demand 100% (R.E) Demand 100% (R.E) Demand 100% (R.E)
Constant 0.18 0.15 0.18 0.19
(z-stat) (4.2)*** (2.1)* (3.6)** (2.7)**
P.25-dummy 0.25 0.38 0.17 0.09
(z-stat) (6.0)*** (4.8)*** (2.2)* (1.0)
P.75-dummy 0.18 0.20 -0.04 0.07
(z-stat) (1.3) (2.4)* (-0.5) (0.9)
P.25=P.75? No No No Not rejected

(chi-2) (22)** (5.1)* (6.5)* (0.8)

*=10% level, ** =5% level, *** = 1% level

From Table 6, we see statistical support for many patterns shown
above in the graphs. The regressions show that “Schelling’s Slope” is steepest
and most significant when C = 0.

As mentioned, Schelling does not formalize the relation between this
conjectured slope and costs of attempting commitment. If we nevertheless
apply his conjecture to both cost domains in Ellingsen & Miettinen’s theory
where they predict that aggressive demands should exist, we see that
Schelling’s Slope is, for the most part, significant when C = 1.4 — when Cis
very low — but we cannot conclude that it is significant when C' = 3.3 —

when C is low, but not very low.

Impasses and welfare destruction. Finally, we turn to the question of the
welfare destroying effects of conflict. In Table 7a we see that impasses exist
and are not immaterial. However, these “raw”” numbers should be compared
to the highest possible impasse rates in each domain (shown in Table 7b) to

take into account that domains of weaker commitment devices also have
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lower maximum impasse rates (recall Figures 1 and 2 above). This
comparison is done in Table 7c.

While raw impasse rates increase as commitment devices become
stronger (higher P), the more relevant measure of impasse rates are, as a
percent of maximal possible impasse rates, the higher the weaker

commitment devices are (lower P).

Table 7a Predicted Impasse Rate Based on Data*
C=0 C=14 C=3.3 All C values
25% 4% 1% 1% 2%
2 75% 16% 10% 10% 11%
a 100% 22% 12% 19% 16%
Average 14% 8% 10% 10%
Table 7b Highest Possible Impasse Rate
C=0 C=14 C=33 All C values
25% 6% 6% 6% 6%
'E 75% 56% 56% 56% 56%
o 100% 100% 100% 100% 100%
Table 7¢c Impasse Rate as % of Highest Possible rate*
C=0 C=14 C=33 All C values
a 25% 57% 20% 9% 32%
o 75% 29% 17% 17% 20%
o 100% 22% 12% 19% 16%

* Calculated given the different strategies’ respective frequency in the data. 7

While we above have discussed the predictive power of Crawford’s and
Ellingsen & Miettinen’s theories, we here map the experimental results

against their ancillary predictions on impasse rates.

17 The impasse rates are predictions of the ex post likelihood of an impasse, given, for each
domain, the proportions of the respective main strategies that are used and the likelihoods
that a commitment would succeed and be binding. Impasses can occur when one person
makes an Aggressive Demand and the other makes a Non-Aggtessive Demand (most
common scenario here is 100% + 50% > 100% and hence impasse), or when two
Aggressive Demands have been made (most common scenatio here is 100% + 100% >

100%).
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Table 8a Crawford E&M Impasse rate based on data*
predicts predicts
(for C = 0) (forC=0& 1.4) C=0 C=14 C=3.3 AllCvalues
a 25% 6% 6% 4% 1% 1% 2%
02_ 75% 0 to 56% 56% 16% 10% 10% 1%
100% 0 to 100% 0 to 100% 22% 12% 19% 16%
Table 8b Impass as % of Crawford Impass as % of E&M
C=0 C=0 C=14
2 25% 57% 57% 20%
& 75% n.a. 29% 17%

* Calculated as in Table 7 above, see also the note and footnote that accompany that table.

Table 8a shows what the predictions based on Crawford and E&M imply for

absolute impasse rates compared to the level in the data. In Table 8b we

show the impasse rates in the experiment, as a percent of the predictions

based on Crawford and E&M respectively.

In the domain where E&M have the same prediction as

Crawford, the impasse rate is quite high at almost 60% of the prediction. In

the domain where E&M have other predictions, the impasse rate is between

15% and 30% of their predictions.

Extrapolating from
these results in order to put
them in context, we can
generate the results in Figure 4
and Figure 5. These patters
should of course only be seen
as suggestive of what we could
expect in general, since they are
based on combining the
theories with only the few
points the experimental data

provides predictions for.

Figure 4 — Extrapolation of Experimental Results
from C =0 and P = 0.25 to the P < 0.5 Domain

Impasse Rate

100% 7 — Extrapolated based
on Experiment
80 4 I Prediction based on
Crawford
60 A
o
40 - 25%
14%
20 A
O‘ ! I!IIII!IIII!IIII!I
0% 10% 20% 30% 40% 50%

Probability that commitment will hold (P)

151



Commitment and Impasses in Negotiation

Figure 5 Extrapolation of Experimental Results from when
C=0or1.4and P=0.25 or 0.75 to the P <1 Domain

Impasse Rate
Prediction based on E&M for

100% 1 both C=0and C = 1.4

80 A

60 A

40 4 Extrapolation based on

Experiment when C = 0

20 A
Extrapolation based on
Experiment when C = 1.4

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Probability that commitment attempt will hold (P)

As seen in Tables 7 and 8 above impasses are material across treatments,

lending support to:

pretfare desauction A ggressive, incompatible commitments lead to significant

welfare losses due to frequent conflict and hence impasses

This high level of Pareto-inefficient outcomes in domains where
binding contracts can be written goes against what most formal theory
predicts should be reached by rational agents under complete information.
However, from Table 8 and from Figures 4 and 5 we have also seen that the
impasses are not as frequent as the theories of Schelling, Crawford and E&M

would predict.
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While it appears to be true that conflict (in the sense of attempts to
make aggressive demands) is more common when P is small, the likelithood
of two commitment attempts succeeding at the same time decreases with P
squared. The net effect is that the absolute level of impasses observed is
actually smaller for lower levels of P than for higher levels of P, lending
support for E&M against Schelling’s slope and the predictions we based on
Crawford.

However, compared to the highest possible level of conflict in each
domain, the results provide more support for Crawford than for E&M.
Impasse rates are about 60% of the rate based on Crawford and 15-30% of

the rates of the main predictions of E&M.
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V - Experiment 2: Design and Results

In this second experiment, we test the robustness of the two main results
from above, by letting participants play 18 one-shot negotiations, each with

the opportunity for feedback and learning.

Design

In this experiment we give participants the opportunity to learn from
feedback and conduct many negotiations with the same C and P parameters.
The participants get to negotiate 18 times'®. Random matching without
replacement is used, and participants know that they never will meet a person
more than once such that each interaction is, in that sense, a one-shot game.
Feedback on the outcome is provided after each negotiation, before new
pairs are formed and the next negotiation takes place.

The structure of the game is the same as in Experiment 1.

To induce a sense of high stakes, participants will be awarded the
payoff in real dollars for three randomly selected negotiations. The pie at
stake in each negotiation will be USD 30. Hence, together with the show-up
fee of USD 10, a subject could potentially walk away with as much as USD
100.

We run one treatment to further test the largely opposing
predictions, based on the models of Crawford on the one hand, and

Ellingsen & Miettinen on the other:

When the cost of commitment is zero and commitment devices are strong (P > 0.5), an
¢fficient and equitable equilibrium exist where both players commit to half

18 The participants are told that they will negotiate between 15 and 25 times to further avoid
any last round effects. This form of random re-matching is in line with Johnson, Camerer,
Senc & Rymond (2002).
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Eu' &M' 1. 1 b . . . .
Pprnesent R AW hen the cost of commitment is Zero and commitment devices are

strong (P > 0.5), the unigne equilibrinm involves aggressive

demands from both players

We use parameters C = $0 and P = 0.75.

We also run one treatment to further test the strongest prediction of

Ellingsen & Miettinen:

Ellingsen&Miettinen 2 . . . .
Pprrnesent R W hen the cost of commitment is very low and commitment devices

are strong (P > 0.5), the unique equilibrium involves aggressive

demands from both players

We use parameters C = $0.10 and P = 0.75.

While the C' = $1.4, that we used for C “very low” in Experiment 1,
is far below itsupper bound, which for a pie of $30 and P = 0.75is C < $2.8,
we here opt for an even lower level of C. Since this is a robustness check of
the results from Experiment 1 we opt to create the most favorable
conditions we can - “C approaching zero” - for testing this E&M prediction.
The parameter values were discussed with one of the authors of Ellingsen &

Miettinen, and no disagreement on the choice of parameters (or number of

rounds) existed.
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Results

Treatment 1: C= $0 and P = 0.75. Enabling learning does not provide
more support for the E&M prediction; the share of aggressive demand

attempts goes down over time.

Graph 6a: Graph 6b:
Experiment 2 - Negotiation 1 & 2 Experiment 2 - Negotiation 17 & 18
Proportion of participants Proportion of participants
when C=0 and P=0.75 when C=0 and P = 0.75
90% - 90% -
80% A 80% -
70% A 70% -
60% - c 60% -
50% - £ 50% -
40% - S 40% A
30% A O 309,
20% A 20% -
10% A 10% -
0% T ] 0% T
Aggressive  Other strategies Aggressive Other strategies
Commitment Commitment

Pooling the first five negotiations, a one-sample proportion test suggests that
the point estimate is 55% and that the 95% confidence interval is 46% to
65%. For the last five negotiations, the point estimate is 35% with a 95%

confidence interval from 27% to 44%." A two-sample test of proportions

19 This experiment is conducted on a somewhat different subject pool than Experiment 1
was (half the subject pool from Experiment 1, the second year students, had graduated, and
so no subjects from that part of the pool took part in Experiment 2). The change in context
and time (end of semester with exams approaching during Experiment 1, versus beginning
of semester post-summer return to campus for Experiment 2) may also have lead to
different selection effects, regarding who accepted the invitation to participate.

While both experiments are based on one-shot negotiations, playing 5-8 different
negotiations with different parameters in Experiment 1 and playing 15-24 negotiations with
the same parameters in Experiment 2 might be perceived as different situations by the
respective participants. For instance, a participant in Experiment 2 might try out a strategy in
the first round because she knows that she will have many more rounds were potential
learning from such an eatly “experiment” can be valuable, whereas a participant in
Experiment 1 cannot do this.

If we nevertheless compare the results - since the pie of $30, the expected payoff per
round and the parameters are exactly the same as in the equivalent treatment in Experiment
1 - we see that the point estimate of 36% is lower than the level we observe in the first five
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suggest that the last five rounds are significantly different from the first five

rounds at the 1% level®.

However, learning does appear to provide further support for the prediction
we based on Crawford; efficient and equitable equilibria where participants

make Non-Aggressive Demands, not only exist, but increase over time.

Graph 6c: Graph 6d:
Experiment 2 - Negotiation 1-2 Experiment 2 - Negotiation 17-18
Proportion of participants Proportion of participants
when C=0 and P=.75 when C=0 and P=.75
100% 1 100% 1
80% A 80% 1
c
60% A -% 60% -
40% - g 0% |
20% A 20% -
0% T ) 0% :
Aggressive Non-Aggressive Aggressive Non-Aggressive
Commitment or Commitment Commitment or Commitment
Remain Flexible Remain Flexible

Pooling the first five negotiations, a one-sample proportion test suggests that
the point estimate is 35% and that the 95% confidence interval is 26% to
43%. For the last five negotiations, the point estimate is 54% with a 95%

confidence interval from 44% to 63%.*' A two-sample test of proportions

rounds of Experiment 2, but almost identical to the level we observe in the last five rounds
of Experiment 2. Note also that the 95% confidence interval of 20% to 52% overlaps with
the confidence intervals from both the first and last five rounds of Experiment 2.

20 Note that while this test is indicative, it is not strictly correct, since the first and the last
five rounds are not independent from each other.

2l Note that for the many reasons discussed above in Footnote 19 we cannot strictly
compare the results for Experiment 2 to those of Experiment 1. If we nevertheless compare
the results, we see that the point estimate for Non-Aggressive strategies of 22% is lower than
the level we observe in both the first and the last five rounds of Experiment 2. However, the
95% confidence interval of 7% to 36% overlaps with the confidence intervals from the first
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suggests that the last five rounds are significantly different from the first five
rounds at the 1% level.”

These trends can further been seen in Figure 6:

Figure 6
70% - O Flexible
f7] O Non-Aggressive Demand
S 60% A B Aggressive Demand
2 M
© 50% - —
t [
o 40% - | ‘
s
= 30% A
2
E 20% A
g- 10% A ’7
x [
0%II-III-III-III-III-IIII‘

R1-3 R 4-6 R79 R1012 R13-15 R 16-18

Treatment 2: C= $0.10 and P = 0.75. Here, the effect of enabling learning
is less clear. As can be seen in Graphs 7a and 7b below, the proportion who
play aggressive commitment attempts appears to go up over time (although,

as we will see below in Figure 7, it starts to go down again towards the end).

Graph 7a: Graph 7b:
Experiment 2 - Negotiation 1 & 2 Experiment 2 - Negotiation 17 & 18

Proportion of participants Proportion of participants

w hen C=0.10 and P=0.75 w hen C=0.10 and P = 0.75
90% - 90% A
80% - 80% -
70% - 70% -
60% A = 60% A
50% - £ 50% -
40% A S 40% -
30% - o 30% -
20% - 20%
10% - 10% -

0% - ) 0% . )
Aggressive Other strategies Aggressive Other strategies
Demand Demand

five rounds of Experiment 1. The confidence interval from the last five rounds of
Experiment 2 does not overlap with that of Experiment 1.
22 See Footnote 20.
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However, this pattern does not appear to be significant. Pooling the first five
negotiations, a one-sample proportion test suggests that the point estimate is
42% and that the 95% confidence interval is 32% to 51%. For the last five
negotiations, the point estimate is 48% with a 95% confidence interval from
38% to 58%.7 A two-sample test of proportions suggests that the first five
and the last five rounds might not be significantly different from each other

(p-value is 34%).”

From Figure 7, we also note that in this treatment, while the point
estimates of the proportions of aggressive demands first go up (in rounds 1

to 9), they later appear to go down (in rounds 13 to 18).

Figure 7
OFlexible
0.6 7 .
O Non-Aggressive Demand
05 { WAggressive Demand
0.4 A

1

Proportion of Participants

i
[ -
0.2 1 — o |_| l
0 : : : : :
R1-3 R4-6 R7-9 R10-12 R13-15 R16-18

23 Note that, for the many reasons discussed above in Footnote 21, we cannot strictly
compare the results for Experiment 2 to those of Experiment 1. In this treatment we have
also changed how C “very low” is parameterized: from C = $1.40 to C = $0.10. If we
nevertheless compare the results with regards to this prediction (the case when P = 0.75 and
Cis “very low”), we see that the point estimate of the proportion of aggressive strategies of
25% in Experiment 1, is lower than the level we observe in both the first five and the last
five rounds of Experiment 2. At least part of this lower result should be expected due to the
lower cost of commitment (as seen in Table 3, higher commitment costs always appears to
crowd out at least some aggressive commitments). Note also that the 95% confidence
interval of 11% to 39% overlaps with the confidence intervals from both the first five and
the last five rounds of Experiment 2.

2% See Footnote 20.
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In closing, we would like to comment on the following two part observation:

1.

The only difference between the two treatments in Experiment 2, is
whether C = $0 or C = $0.10, which is a tiny difference in relation to a
pie of $30. All other parameters (structure, strength of commitment

device, number of rounds, etc) are exactly the same.”

The outcomes of the two treatments are nevertheless quite different. *

The direction of the differences are in line with:

® the prediction based on Crawford being most valid when C = 0, and

® the prediction based on Ellingsen & Miettinen being more relevant
(Iess non-relevant) when C = 0.10 than when C = 0, which is inline
with the C' > 0 prediction relying on the weaker solution concept of
iterated elimination of strictly dominated strategies, than the C'= 0
prediction that relies on the stronger concept of iterated elimination

of weakly dominated strategies.

% The participants were also randomized to the two treatments from the same underlying
subject pool.

26 Comparing the last five rounds of each treatment, using two-sample tests of proportions,

we see the following:

The higher share of 54% that opt for Non-Aggressive Demands when C = 0, versus the
share of 35% that make this choice when C = 0.10, is significantly different at the 1%
level (using a two-sided test).

The lower share of 35% that opt for Aggressive Demands when C = 0, versus the share
of 48% that make this choice when C = 0.10, is statistically different at the 10% level
with a p-value of 5.6% (again, using a two-sided test).

There is no statistically significant difference between the 11 and 17% that opt to
Remain Flexible (the p-value is 18%).
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VI — Summary and Conclusions

Conflict and impasses in negotiation, whether they manifest as strikes, job
resignations, or trade embargoes, are Pareto-inefficient and create
tremendous loss of social welfare. Hence, a further understanding of why
impasses occur is important. In this context we provide evidence that
supports a reason for conflict and impasses proposed by Schelling (1956,
1960 and 1966) and formalized by Crawford (1982) and Ellingsen &
Miettinen (2008) that so far only has received little attention in the literature.
The foundation of these theories is that people can rationally make
aggressive demands in order to increase their share of the pie, even though

they know that such commitments may lead to impasse.

We find strong support for the prediction based on Crawford (1982) that
attempting aggressive demands is the dominant strategy in domains where
commitment devices are relatively weak, while efficient, fair and non-
aggressive demand combinations are more common when commitment
devices are strong.

Support for the main predictions based on Ellingsen & Miettinen
(2008) — that aggressive commitments dominate when commitments devices
are strong — is weaker, but the theory might be capturing the behavior of a
sub-set of the participants: When C = 0, we find that 36% in Experiment 1
and an average of 35% in the last five negotiations of Experiment 2 play
aggressive demands. When C > 0 the corresponding numbers are 25% in
Experiment 1 (where C = 1.40), and an average of 48% in the last five
negotiations of Experiment 2 (where C = 0.10).

We find strong support for the secondary predications based on
Ellingsen & Miettinen, that mixes of either remaining fully flexible or making
aggressive demands dominate when commitment is certain, or when the cost

of attempting commitment is low, but not very low.
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Combined, the results suggest that ex ante conflict (defined as negotiators
making demands that could lead to impasse) is more likely to occur where
commitment devices are weak. In these domains of weak commitment
devices, we also observe frequent outcomes in which one party takes most of
the pie and the other receives little. Although the logic is different, uneven
outcomes are also common in domains of strong commitment devices.
These results run counter to the typical predictions in most formal theory
that more symmetric “compromise outcomes” will be realized, and can
perhaps, as discussed by Ellingsen & Miettinen (2008), help explain the
infrequency of side payments in real life agreements.

In areas of weak commitment devices, where aggressive demands
dominate, the uneven outcomes are driven by the high likelihood that only
one of the negotiators’ commitment attempts will succeed (the predictions by
Crawford, and Schelling’s Slope, are the drivers here).

In domains where commitment devices are either certain or the cost
of attempting commitment is low, but not very low, the uneven outcomes
are driven by the predictions based on Ellingsen & Miettinen that equilibria
will contain combinations of the two strategies “Aggressive Demand” AND

“Remain Flexible”.

Welfare destruction (of sometimes more than 20% of the pie) is much higher
than the Pareto efficient 0% welfare destruction that most formal theory
predicts when binding contracts can be entered. However, the welfare
destruction is not as high as Crawford predictions would imply, and far from
as high as E&M predictions would imply. The welfare destruction is 60%
and 15-30% of the rates predicted by Crawford E&M respectively.

Our study does not investigate the role of fairness concerns, which could
prove key to further understanding. From the exit survey in both

experiments, it appears as though both equity concerns and preferences for

162



Chapter 3

reciprocity are playing a role in decision-making, for at least some portion of
the subject population. Further investigation of these and other fairness
concerns, and their interaction with the “rational” drivers of conflict
suggested by Schelling, Crawford, and Ellingsen & Miettinen could offer
important insights.

We conjecture that a model that incorporates fairness concerns into
the theory of Ellingsen & Miettinen could predict the experimental data quite
well”’. Similarly, our attempt in Experiment 2 to create an environment
where subjects take part in many negotiations with feedback and have ability
for learning is only one first step towards gaining insight into the ways that
bounded rationality might interact with these theories. One interesting
avenue for further research could be to see how the theories could be
combined with, for instance, cognitive hierarchy models such as that of

Camerer, Ho & Chong (2004).

While we agree with Crawford when he starts his 1982 paper by quoting Sir
Arthur Stanley Eddington:

“It1is ... a good rule not to put overmuch confidence in the
observational results that are put forward until they are

confirmed by theory.”

We also believe that the opposite analog - that theory needs to be empirically
tested to enable an understanding of the extent to which the theory actually

explains human behavior - is equally true.

27 One approach could be to integrate the Fehr-Schmidt (1999) model with the theory of
Ellingsen & Miettinen.
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Appendix — Instructions for Experiment 2
(in all material respects identical to Experiment 1)

A two stage, two part negotiation on how to divide 30
dollars

You will soon randomly be paired with one of the participants in the other
room with whom you will have a negotiation over how to split a payoff of
30 dollars among the two of you.

The $30 pie is in addition to the $10 show-up fee for attending the
experiment.

Please read these instructions carefully. Before the negotiation begins you
will answer some control questions to verify that you understand the
negotiation structure.

There will be two variables: a cost $C in dollars and a probability Pin %. In
the instructions they are called $C and P. In the negotiation you will get
exact values for these variables.

The negotiation will proceed as follows (more detail on each stage
will follow):

Phase 1 - Pre-negotiation decision
e You decide whether to remain flexible or to attempt to make a
binding commitment to a certain share of the $30
e Your counterpart will have the same decision to make

Phase 2a - Chance decides whether any potential
commitments fail or succeed

e If any commitment attempts have been made, the chance
mechanism decides whether each commitment attempt succeeds.
If commitment attempts are made by both negotiation
participants, the success of each will be decided independently.

e Information about whether each party remains flexible or has
made a binding commitment is provided

Phase 2b - The Negotiation/Realization of results
e The outcome of each negotiation is decided by a combination of
your decision and your counterpart’s decision (and potentially also
the chance mechanism, when any commitments attempts are
made):
o Compatible claims (summing to less or equal to $30) are paid
o Incompatible claims lead to a “bust negotiation” and no one
receiving any share of $30
o A person who attempted to commit pays $C (whether or not the
commitment succeeds)
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Phase 1 - Pre-negotiation decision

It is in this phase you make your decision (as does the person you
negotiate with). The decision will then have an impact on the outcome in
Phase 2.

Decision on whether to attempt to commit to a demand or to
remain flexible

Participants will separately have the possibility to attempt to commit to a
certain demand. If you choose to attempt to commit, you will specify the
size of your demand as 1 to 100% of $30. You can also choose to stay
uncommitted and remain flexible.

Any attempt to commit is successful and binding with probability,
P

With probability P, a commitment attempt succeeds and the demand is
binding in the next stage. With probability 1-P, a commitment attempt
fails and the person remains flexible.

These probabilities are the same for both participants, but each
participant’s probability is independent from the other person’s.

For example, if both participants attempt to commit, the computer will
"roll one dice" for you and separately “roll one dice” for the other
participant. There will be four possible outcomes: either only you, only
the other participant, both of you, or neither of you will end up having a
successful commitment.
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Attempting to commit costs $C whether or not the commitment
succeeds

Attempting to commit to a demand costs $C, which you pay whether or
not the attempt is successful. In the case you attempt to commit, but do
not receive any share of the $30 in the negotiation, the cost will be
subtracted from your show-up fee.

If you do not attempt to commit, you will not pay any cost, $C.

Phase 2 - Decisions by the Chance Mechanism and Realization of
the Negotiation

If any commitments are made - the chance mechanism will decide the
outcomes of those commitments in this phase. Then, also using the
decisions in Phase 1, an outcome is reached.

Information flow
Each participant who has attempted to commit will find out if their
commitment attempt has failed or succeeded.

Each participant will also learn of any successful commitment attempt
made by the other participant. (However, a person cannot distinguish
whether a person who is flexible is so because he or she made an
unsuccessful commitment attempt or chose to remain flexible).

The three scenarios that can occur in Phase 2

Given decisions by each player (and also the chance mechanism if one or
more commitment attempts are made), the negotiation can be
characterized by two, one or zero commitment attempts that succeed.
The payoffs in each of these scenarios will be calculated as follows:

i) Two commitment attempts succeed. If both you and the other

participant make commitment attempts that succeed, there are three

possible outcomes:

e if the sum of your committed demands is more than 100% of $30,
none of you will receive a share of $30

e if the sum of your committed demands is equal to 100% of $30, you
will each be given your committed demand

e if the sum of you committed demands is less than 100% of $30, you
will each be given your demand and will share the remaining part of
$30 in a equal split

In all the three sub-cases, both persons will pay the cost of attempting to
commit, $C.
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ii) One commitment attempt succeeds. If one participant has made a
commitment attempt that succeeded and the other has not (either
because he/she made a commitment attempt that failed or because
he/she did not attempt commitment at all), the participant who
successfully committed will receive his/her demanded share and the other
person will receive $30 minus the first person’s demanded share.

Any person who attempted to commit will bear the cost, $C. A person
who did not attempt to commit will not bare any cost.

ili) No commitment attempts are made or succeed. In the case that
both players are flexible (because they either did not attempt to commit
or made commitment attempts that failed), the computer will
approximate the symmetric nature of such a negotiation by giving you
half of the $30 each.

A person who attempted to commit will bear the cost, $C. A person who
did not attempt to commit will not bare any cost.

Concluding remark

As can be seen above: while the chance mechanism “acts” and the
outcome of the negotiation is decided in Phase 2, you and the person you
negotiate with make your decisions in Phase 1.
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