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Abstract

Two of the three essays are experimental studies on motivated beliefs, while the third chapter
is a health economics paper on the labor market consequences of a health shock. The first
chapter shows that people distort beliefs about third parties to excuse self-interested behavior.
The second chapter (joint work with Baldzs Krusper) demonstrates inflated beliefs as a result
of holding a portfolio. The third chapter (joint work with Kinga Marczell) uses a Hungarian
administrative data set and shows how managers’ career path are differentially affected by a
health shock compared to the career path of non-managers.

Chapter 1 - I Gain, You Mitigate, He Keeps

Motivated Beliefs about the Success of Third Parties to Excuse Self-interested
Behavior

This paper examines whether people distort beliefs about third parties — such as the
ability of scientists to offset one’s environmental impact — to excuse self interested behavior. 1
set up a lab experiment in which dictators decide how much money to take, with the success of a
third party in solving a puzzle determining whether the money comes from passive participants
or another source. The experiment exogenously varies whether it is the success or the failure
of the third party that results in taking the chosen amount from passive participants. After
participants decide the amount, they report their beliefs about the success of the third party. 1
find that the proportion of participants believing in the success of the third party is 13 percentage
points higher when the success of the third party results in taking the money from a different
source. With monetary incentives for correct beliefs, this effect goes down to 6 percentage points
and becomes insignificant. This means that the presence of a third party might result in even
more self-interested behavior than it has been previously thought.

Chapter 2 - Holding a Portfolio and Wishful Thinking

with Baldzs Krusper

This paper investigates whether people distort their beliefs about ambiguous outcomes of
products as a result of owning them. We set up a lab experiment where people have to form
beliefs about portfolios’ payoff probabilities. The experiment exogenously varies whether the
good, or the bad portfolio is assigned to the subject. We find when subjects hold the portfolio
they have a 2.75 pp higher belief about its payoff probabilities than when they don’t hold the
portfolio. This effect is significant on a one-sided test. The study also tests for asymmetric
belief updating, effects of changing payoff size, and changes in incentives for correct guessing.
We find neither sign of differential belief updating, nor an effect of changes in incentives for
guessing correctly. When the amount the portfolio pays off is increased, there is less of an
effect of owning it. This is hard to reconcile with the current theories, however, disappointment
aversion might be a plausible explanation.
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Chapter 3 - The Effect of Managers’ Health Shocks on their Future Employ-
ment

with Kinga Marczell

Using Hungarian administrative data set, this study analyzes the effect of a health shock on
employment outcomes — such as wage and employment. Distinguishing managers, we estimate
interaction effects as well. A health shock results on average 45pp permanent drop in the
likelihood of employment starting one year after the event, and a temporary drop in wages.
The likelihood of employment for managers, however, are affected 5.5pp less and their wages
experience a moderate drop lasting even after the health shock. These differences can not be
explained by neither observables, nor differential trends prior to the health shock.



CEU eTD Collection

10.14754/CEU.2019.06

Acknowledgments

Foremost, 1 would like to express the deepest appreciation to my supervisor, Botond Kd&szegi.
He was my mentor and providing wise and gentle support guided by my long term interests even
in times when I felt unmotivated and hopeless. He was always taking my ideas seriously that
gave me the courage to pursue even brave ideas that looked ridiculous at times. I am grateful
to Marc Kaufmann for being a partner in brainstorming and being critical about my writing
and communication in general. His dedication to cleanly conveying ideas gives me enormous
motivation to raise my standards and develop myself in this direction. I would also like to thank
Alessandro de Chiara and Ester Manna who always gave me useful feedback and encouragements.
They further convinced me that one can do excellent research without being too stressed about
it and I am grateful for that.

I would also like to thank my PhD colleagues, who had an invaluable effect on me and my
research. Sharing all the happiness, excitement and occasional desperation was a really great
experience. I am especially grateful for the participants of the behavioral reading group, Balazs
Kertész, Luca Fléra Drucker, Baldzs Krusper, Gabor Révész and lately Ceyda Ustiin. I will
never forget the early mornings spent with intense discussions on recent developments in our
field and I am thankful for all of the presentations, questions, explanations and feedbacks and
your patience in times when all of us were already hungry, but I still insisted to clarify a minor
point. I would like to particularly thank Gabor Nyéki, who was there at the beginning of my
PhD studies and ”infected” me with his always lasting excitement for research and for scientific
questions in general. I am indebted to Kinga Marczell, who started a journey with me into
the realm of working with an administrative dataset. I will not forget the ups and downs we
experienced together and the exciting discussions we had covering topics like managers, dating
advice and fixed-effect regressions.

I would like to express my sincere thanks to all my professors at CEU for creating a stimu-
lating and cooperative atmosphere at the department and for having open doors any time I was
looking for a different perspective. It is impossible to spell out all the things you have taught
me about economics, research, and integrity.

I am grateful to Gary Charness, who accepted me as an exchange at UCSB, where I spent a
wonderful 3 months. He really made me felt like part of the profession and let me closely follow
how experimental research is done at his very high standard. My first time in the lab being with
Gary is a great honor and a memorable experience. I would also like to thank Sevgi Yuksel, who
was a junior professor at UCSB at the time of my visit. She showed genuine interest in my work
and provided practical advice and immense motivation that contributed to where am I today.

I am really grateful to my parents, Gabor and Bernadett, who supported me throughout my
graduate years and never questioned my decision of doing graduate studies. I am thankful to my
father Gabor Hajdu, who was always available to listen to my research ideas and — going around
with an open mind — he told his ideas and observations to me. With the years I have leaned
how to listen and use his input. I thank my sister Kinga and my brother-in-law Balazs, who
were always happy to listen to my ideas and proved to be a tough audience to convince about
the relevance of the questions I pursue. Your critical view sharpened my arguments and made

vi



CEU eTD Collection

10.14754/CEU.2019.06

me a better researcher and I am really grateful for that. I would like to thank to my girlfriend,
Rebeka Honti, who were standing by my side before the finish line and providing everything to
me to be in the best form. This work benefited a lot from her great writing skills. She was never
too tired to listen certain paragraphs and gave her critical opinion wrapped in love.

I highly appreciate the helpful and friendly administrative and technical support I received
at CEU, in particular the kindness and professionalism of the department staff.

I am indebted to Jdnos Ko6ll6 and his colleagues for providing me with access to the database,
and also with the opportunity to discuss and present my research. Last but not least, I am
thankful to Hubert Janos Kiss and Agnes Szabo-Morvai for being interested in my research and
providing valuable comments to guide these chapters towards publication.

vil



CEU eTD Collection

10.14754/CEU.2019.06

Table of Contents

Copyright ii
Abstract iv
Acknowledgments vi
List of Figures ix
1 I Gain, You Mitigate, He Keeps 1
1.1 Introduction . . . . . . . . . . . . e 1
1.2 Related Literature . . . . . . . . . . . . . e 5
1.3 Design . . . . o Lo 7
1.4 Anillustrative model . . . . . . . . . ... e 11

1.5 Results. . . . . . . e 14
1.6 Conclusion . . . . . . . . . . e 20

2 Holding a Portfolio and Wishful Thinking 21
2.1 Introduction . . . . . . . . . . . e e 21
2.2 Hypotheses . . . . . . . . . e 24
2.3 Design . . . . .o e e e 27
2.3.1 The main treatment . . . . . . . . . . ... ... 27

2.3.2 Varying monetary incentives . . . . . . . . .. ... L oL 28

2.4 Procedure . . . . . . .. e 29
2.5 Empirical Strategy and Results . . . . . . . .. ... ... ... ... ...... 31
2.5.1 Main Effect . . . . . . .. 31

2.5.2 Belief Updating . . . . . . . . . . . . e 36

2.5.3 The effect of incentives. . . . . . . . . ... .. 38

2.6 Concluding Remarks . . . . . . . . . .. L L 40

3 The Effect of Managers’ Health Shocks on their Future Employment 42
3.1 Introduction . . . . . . . . . . . e e e 42
3.2 Data and institutional settings . . . . . .. ... Lo oL L 43
3.2.1 Subsample of managers . . . ... ... oo 44

3.2.2 Defining health shocks . . . . . .. ... ... ... 0oL 45

3.3 Empirical Strategy . . . . . . .. 46
3.3.1 The Effect of a Health Shock . . . . . ... ... ... ... ........ 46

3.3.2 Differential Effect of a Health Shock on Managers . . ... .. ... ... 47

3.3.3 Variables . . . . . . . . e 48

3.4 Descriptives Statistics . . . . . . . ... 49
3.5 Results. . . . . . e e 50
3.5.1 The Effect of a Health Shock . . . .. ... ... ... ... ........ 50



CEU eTD Collection

10.14754/CEU.2019.06

3.5.2 Differential Effect on Managers . . . . . . . . ... ... ... 50
3.6 Concluding Remark . . . . . . . .. ... ... 54
Appendix for Chapter 1 55
A.1 Proof of Proposition 4 . . . . . . . . . ... 55
A2 Instruction . . . . . . . e e 58

A.2.1 Common Instruction . . . . . . . . . . . . .. 58

A.2.2 Choice Maker’s Instruction . . . . . . . . . . . ... 59
Appendix for Chapter 2 73
B.1 Tables and Figures . . . . . . . . . . . 73
B.2 Belief Updating . . . . . . . . . . 76
B.3 Parametrization . . . . . . . . .o 79
B.4 Instruction . . . . . . . . . . e e 80
Appendix for Chapter 3 100
C.1 Technical details . . . . . . . . . . . e 100
C.2 Health Costs . . . . . . . e e e e 100

C.3 Event-study graphs for people with health shock, compared to always healthy . . 102

Bibliography 110

X



CEU eTD Collection

10.14754/CEU.2019.06

List of Figures

1.1
1.2

1.3

1.4

2.1
2.2
2.3
24

2.5

3.1

Al
A2
A3

B.1

C.1

C.2

C.3

C4

C.5

C.6

Puzzle . . . . . e 9
The distribution of correct answers for hypothetical scenarios about chosen amounts

and Riddle Taker’s SUCCESS. . . . . . . o v v v v it e e e 14
The empirical distribution of the chosen amount by the Choice Maker in the
Enemy and in the Friend treatment. . . . . . . . . ... ... ... ... 15

Fraction of subjects saying that their assigned Riddle Taker was able to solve the
puzzle. The error bars show the 95% confidence interval of the point estimates.

The difference is statistically significant (p = 0.0134). . . . . .. ... ... ... 16
Good and Bad portfolio . . . . . . .. . Lo 29
Eliciting Updated Beliefs . . . . . . . . ... . 30
Mean estimates of the subjective probabilities that the good portfolio (left panel)
and the bad portfolio (right panel) paysoff . . .. ... ... ... ... ..... 32
Probability distributions and cumulative distributions of the beliefs that the good
portfolio (first row) and the bad portfolio (second row) paysoff . . . .. ... .. 33
Individual priors and posteriors grouped by the first signal (profit vs. loss) and
the type of the portfolio (good vs. bad) . . ... .. ... ... ... ....... 36
The effect of a health shock on job outcomes, separately for managers and non-
MANAZETS .« o v v v e e e e e e e e e e e e e e e 51
The first 6 items from the original study of Murphy et al. (2011) . . . . ... .. 56
Items from 7 to 15 from the original study of Murphy et al. (2011) . . . ... .. 57
Puzzle . . . . e 59
Mean estimates of the subjective probabilities that the good portfolio (left panel)
and the bad portfolio (right panel) paysoff . . .. ... ... ... ... ..... 74
The evolution of job outcomes for always healthy and people with health shock
in 2004 having a healthy pre-history . . . . . ... ... ... ... .. 102
The evolution of job outcomes for always healthy and people with health shock
in 2005 having a healthy pre-history . . . . . .. . ... ... .. .. ... 105
The evolution of job outcomes for always healthy and people with health shock
in 2006 having a healthy pre-history . . . . . . . .. .. ... ... ... .. ... 106
The evolution of job outcomes for always healthy and people with health shock
in 2007 having a healthy pre-history . . . . . . . . . .. ... ... ... ... .. 107
The evolution of job outcomes for always healthy and people with health shock
in 2008 having a healthy pre-history . . . . . . . .. .. .. ... ... ... ... 107
The evolution of job outcomes for always healthy and people with health shock
in 2009 having a healthy pre-history . . . . . . . .. ... ... ... ... 108



CEU eTD Collection

C.7

C.8

10.14754/CEU.2019.06

The evolution of job outcomes for always healthy and people with health shock

in 2010 having a healthy pre-history . . . . . . . .. .. ... ... ... ... 108
The evolution of job outcomes for always healthy and people with health shock
in 2011 having a healthy pre-history . . . . .. .. ... ..o 109

x1



CEU eTD Collection

10.14754/CEU.2019.06

Chapter 1

I Gain, You Mitigate, He Keeps

Motivated Beliets about the Success of Third Parties to Excuse

Self-interested Behavior!

1.1 Introduction

A growing literature in experimental economics documents how individuals use excuses
to act self-interestedly, presumably to maintain positive beliefs about themselves, while
at the same time taking money. For instance, subjects behave more self-interestedly when
they can avoid learning how their decisions affect others?; if they can distort their beliefs

in a self-serving way?®; and if they can rely on the possibility that their decision doesn’t

T am grateful to Botond Készegi, for his support and financing of this project. Thanks also to
Alessandro De Chiara, Alex Imas, Alexander Cappelen, Anna Sédor, Andras Molnar, Armin Falk, Bertil
Tungodden, Christine Exley, Christopher Heintz, Erik Sgrensen, Gary Charness, Katherine Coffman,
Marc Kaufmann, Mia Karabegovié, Philipp Albert, Sevgi Yuksel, Véclav Korbel, and seminar participants
at UCSB, CEU and the 13th Nordic Conference on Behavioural and Experimental Economics for their
helpful comments and suggestions. I am appreciative of the hospitality and assistance from Tomas
Miklanek, Jan Vavra and the Laboratory of Experimental Economics in Prague. Any remaining errors
are my own.

2Dana et al. (2007), Bartling et al. (2014), Grossman (2014)

3Konow (2000), Haisley and Weber (2010), Di Tella et al. (2015)



CEU eTD Collection

10.14754/CEU.2019.06

influence the outcome?.

Past work in experimental economics suggests that people use a few types of excuses
depending on the specific context they are in. This paper investigates a novel type of
excuse that is likely to be available to individuals in many, if not most real-life social
decisions: a type of excuse based on what outsiders to the specific interaction do or
can do. Consider the following example: When a typical person ponders whether to use
plastic bags — a convenient choice but one that hurts the environment and therefore other
people — he presumably takes into account, at least with some weight, the environmental
impact. But that environmental impact, in turn, depends on whether scientists figured
out a way to fully recycle plastic bags. If the person believes that scientists have figured
or will soon figure this out, then it is more acceptable to make the convenient choice of
using plastic bags. To make himself feel better, he could convince himself that scientists
are excellent at advancing the technology of recycling. Whether such biased beliefs arise
is the focus of this study.

In a lab experiment, I find that people distort their beliefs about third parties — such
as the ability of scientists to offset one’s environmental impact — to excuse self-interested
behavior. Specifically, people are up to 13 percentage points more likely to believe that the
third party succeeds when success leads to offsetting the negative impact. With monetary
incentives for correct beliefs, this effect goes down to 6 percentage points and becomes
insignificant. The first consequence is, the presence of a third party might result in even
more self-interested behavior than it has been previously assumed. Secondly, any policy
that decreases the scope for belief distortion, such as giving information that is considered
extremely reliable by receivers, results in less self-interested behavior. Thirdly, interested
parties, who have a stake in the role of the third party might have different beliefs driven
solely by excuse-making, than those who have no immediate personal interest in the
outcome. This can lead to opposing views in policy debates about the need for regulation.

After the literature review, Section 1.3 describes the experimental design. It is a

‘Dana et al. (2007), Andreoni and Bernheim (2009), Falk and Szech (2013b)
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modification and extension of the classical dictator game, where one person, called the
Choice Maker, decides how much to take from a Passive Participant, by adding a third
player who can influence the outcome. Just like in a dictator game, the Choice Maker
decides how much to take for himself. This amount, however, might not be taken from the
Passive Participant depending on the success of the third player (called the Riddle Taker)
in solving a puzzle. To cleanly identify the excuse motive, there are two treatments: In
the Friend-treatment the chosen amount is not taken from the Passive-Participant if the
Riddle Taker succeeds, but taken otherwise. So, the Riddle Taker is basically working
for the Choice Maker, hence the name, Friend treatment. In the Enemy treatment the
amount is taken if the Riddle Taker succeeds, that is, Riddle Taker is working against
the Choice Maker, hence the name, Enemy treatment.

Importantly, the Riddle Taker doesn’t know in which treatment he is in and this is
common knowledge. As a consequence, in the absence of excuse-making, we would predict
no difference in Choice Maker’s belief about Riddle Takers’ success across treatments.
However, Choice Maker might want to believe that the chosen amount is not taken from
the Passive Participant. This would result in Choice Makers’ belief about the Riddle
Takers’ success being higher in the Friend treatment than in the Enemy treatment.

So, that is exactly what is elicited. After Choice Makers decide how much to take,
they made two types of guesses regarding Riddle Takers’ success in solving the puzzle.
First, they had to make a yes/no guess whether their own assigned Riddle Taker solved
the riddle (Individual beliefs). Second, they had to guess the average success rate of the
Riddle Takers by choosing a 10-percentage-point wide interval going from 0 - 10, 10 - 20
etc. (Population beliefs).

In Section 1.4, I use a simple model to highlight the mechanism of excuse-making and
derive predictions. I generalize the Charness and Rabin (2002) model of other-regarding
preferences to non-linear utility with uncertain consequences and allowing for motivated
beliefs, focusing on the Friend treatment. In the model, each Choice Maker chooses
a sure amount a € [0, ayq,| that he receives himself, and also chooses a belief about

whether the Riddle Taker succeeds, where deviations from the prior are costly. Given
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weak functional form assumptions, if the Choice Maker puts more weight on her material
utility than on the Passive Participant’s material utility, her optimal chosen amount is
positive (Proposition 1). More to the point, if belief distortion has a sufficiently low cost,
then belief distortion is optimal (Proposition 2) and results in Choice Makers having more
optimistic beliefs than their prior. Once people exhibit belief distortion, the marginal
cost of choosing a higher amount is lower. Therefore, people choose a higher amount
than they would with an unchanged prior (Proposition 3). For illustration, taking this
to the extreme: if people can believe that their self-interested actions have no negative
consequences, the best they can do is to take as much as possible.

Section 1.5 present the results from 2 experiments. One, where only the Individual
beliefs were monetarily incentivized, and one, where only the Population beliefs were.
I find that Choice Makers distort their beliefs about their own Riddle Taker in a self-
serving way. Specifically, in the case of no monetary incentives for correct guesses about
the own assigned Riddle Taker, 96% of Choice Makers in the Friend treatment say that
their directly assigned Riddle Taker was able to solve the puzzle, while this number in
the Enemy treatment is only 83%. This difference, the previously mentioned 13pp, is
statistically significant. °

To test whether the effect for Individual beliefs holds up when there is an actual mon-
etary cost of belief distortion, I ran the second experiment where only Individual beliefs
were monetarily incentivized. In this run, the point estimate decreases and loses statisti-
cal significance (A = 6pp), making the evidence for the effect of monetary incentives on
belief distortion inconclusive. In both runs, the treatment effect estimates for Population
beliefs point to the right direction, however, not significant with the current sample size.
In case, one would consider pooling samples from the two runs, the treatment effect for

Population beliefs is marginally significant (A = 4.41pp, p = .06) on a one-sided t -test.

®Based on a pre-experimental survey measuring social preferences (see Murphy et al. (2011) for de-
tails) T conducted heterogeneity analysis and found that, while there is no significant difference in the
incentivized Population beliefs across treatments on average, there is a high and significant treatment
effect for less prosocial Choice Makers (A = 13.6pp; p < .05). However, this was an ex-post analysis and
did not replicate in a follow-up experiment ran to cleanly test this effect. At the same time, this evidence
is inconclusive, as the experiment ex-post seems to be underpowered.

4
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In conclusion, the experiment does not provide enough evidence to reject the hypothe-
sis that the effect decreases, when participants are paid for correct guesses. However, the
results indicate that people distort their beliefs in a self-serving manner to believe that
the negative impact of their actions is mitigated, and this effect seems to be stronger for

Individual beliefs, which potentially serve as a more direct excuse, than Population beliefs.

1.2 Related Literature

All previous work on excuses and self-interested behavior is fundamentally about two-
person economic exchange. The few papers discussing shared responsibility situations
show that the presence of third parties might result in self-interested behavior, but they
don’t discuss the mechanism at play. My research both goes beyond the two-person setting
and pins down a mechanism of excuse-making in a social context.

Just as this research looks at beliefs, there is previous work showing that people may
think about counterpart’s action in a self-serving way. Di Tella et al. (2015) look at a two-
player reciprocal setting where one player, the Allocator, can decide how many tokens he
wants out of the 20 tokens they earned together on a real-effort task. Simultaneously, the
other player, called the Seller, has to decide whether to sell the tokens to the experimenter
for a price of $1/token - in which case Seller receives an additional bribe of $10, or to sell
the tokens for a price of $2/token. They find that in a treatment where less tokens are
blocked, hence, the Allocator can take more from the Seller, the Allocator is more likely
to believe that the Seller accepted the bribe and the tokens are sold at a lower price. This
result is consistent with the interpretation that in a reciprocal situation, people avoid
altruistic actions by distorting beliefs about others’ altruism. Schwardmann and van der
Weele (2016) also provide evidence of self-serving belief distortion. In their work subjects
have to guess their own relative performance on an intelligence task. In one treatment,
however, they also have to convince others about their high relative performance. They
show that in case subjects have to convince others — and there is a monetary reward in
case they succeed — they are more overconfident about their own relative ability than in

case when they do not have to convince anybody. They also show that subjects believe
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that ability matters for being convincing to others. This result is consistent with the
interpretation that people distort their belief about their own ability in order to be per-
ceived as more able by others. There is also some recent research on norms, conformism
and motivated beliefs (Bicchieria and Dimanta (2018); Charness et al. (2017)). My work
contributes to this literature in two ways. First, it provides evidence of motivated beliefs
in a broader context when the impact of one’s action on others depends on other actors
as well. Second, it presents evidence that people can distort beliefs about the ability of
others and this is a domain that has not been investigated so far.

My research speaks to other moral wiggle room related papers where the exact conse-
quences of one’s action are unknown (Dana et al. (2007); Bartling et al. (2014); Grossman
(2014)). These papers show that people sometimes try to avoid information related to
the consequences of their decision and those who are not informed act in a more self-
centered way. One interpretation is that people can maintain optimistic beliefs about the
consequences of their decisions as long as there is no conflicting information, therefore
information avoidance can be beneficial to them.

This paper also relates to the literature on morals where subjects had to decide over
life and death. It has been shown for instance that people value a life of a mouse less if it
is evaluated through a bilateral double auction market instead of a binary choice between
a certain amount and the life of the mouse (Falk and Szech (2013a)). Even without the
market situation people are more likely to sacrifice lives of mice for monetary gains if the
responsibility is shared with other people (Falk and Szech (2013b)). My research offers
an alternative mechanism that works through motivated beliefs. With the treatment it
might get easier for people to act self-interestedly and still think morally of themselves
by believing that others also act in a self-interested way.

Finally, my research also relates to the research on excusing selfishness (Konow (2000);
Andreoni and Bernheim (2009); Haisley and Weber (2010); Exley (2015); Exley and
Kessler (2017, 2018)), where people use the ambiguity of the exact consequences of giving,
or the degree of freedom in the interpretation of what is fair in a self-serving manner. I

propose an excuse based on what outsiders to a specific interaction do, or can do.
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Table 1.1: Time Line

Roles
Stages Choice Maker Passive Participant Riddle Taker Spectator
Pre-survey  Allocation choices Allocation choices Allocation choices Allocation choices
Proxy questions Proxy questions Proxy questions Proxy questions
Justice sensitivity Justice sensitivity Justice sensitivity  Justice sensitivity
Main Stage Puzzle and solution = Puzzle and solution Solving the puzzle Puzzle and solution
Task explanation Population beliefs Population beliefs
Control questions Reading CM’s instruction

Deciding the amount
Individual belief

Population beliefs

1.3 Design

In April 2018, T recruited all together 320 participants in the Prague Laboratory in Exper-
imental Economics to participate in one of the 10 sessions using ORSEE (Greiner (2015)).
The experiment was conducted in Czech with participants mostly from the University of
Economics Prague studying Economics, who speak Czech as their mother tongue. The
average earning was around 300 CZK (about 12 EUR) and subjects received a 100 CZK
for participating. The experiment consisted of 2 main parts, a pre-experimental survey
and the main stage (see the detailed timeline in Table 2.1). A pre-experimental survey
was part of the experiment that participants had to complete before the main stage. The
invitation letter stated that a pre-experimental survey is a prerequisite to participate and
upon registering to any sessions another e-mail was sent out to participants with the link
to the pre-experimental survey.

In the main stage participants draw tokens from a sack and occupy the boxes in the
lab with the number on the token. The main stage is programmed in zTree (Fischbacher
(2007)). Each participant is randomly assigned one of the following roles: Choice Maker
(CM), Riddle Taker (R), Passive Participant (PP) or Spectator (S). The first session

contains the same number of Choice Makers, Riddle Takers and Passive Participants.
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From the second session on, however, there is only one Riddle Taker on each session.
Choice Makers and Passive Participants are randomly paired and each Choice Maker is
told that a Passive Participant is randomly assigned to him and only him and a Riddle
Taker is assigned to him as well. If a participant is not assigned to any of these roles he gets
assigned to be a Spectator. Spectators don’t have a substantive role in the experiment.
The role was created, so everybody who shows up can participate.

To most reliably detect belief distortion, I have designed the experiment so that Choice
Makers are likely to prefer to increase the payoffs of Passive Participants. Existing re-
search on social preferences suggests that this may not be the case when a Choice Maker
is behind the Passive Participant in terms of payoffs. To make sure that a Choice Maker
is never behind, Choice Maker and Passive Participant start the experiment with the
same endowment. This way the only case when lower payoff for the counterpart is strictly
preferred is when the participant has competitive preferences, which is relatively uncom-
mon. As the final parametrization the Choice Maker and the PP are endowed with 150
CZK each. The Choice Maker has to choose an amount he receives between 0 and 150
CZK over her initial endowment. The Choice Maker always receives the chosen amount,
however, whether this amount is taken from the Passive Participant, or provided from the
experimenter’s budget depends entirely on the performance of the Riddle Taker. Riddle
Taker’s task is to try to solve a specific puzzle taken from Loewenstein et al. (2006) within
10 minutes (see Figure 1.1 for the puzzle and the instruction).

The main variable of interest is Choice Makers’ beliefs about the Riddle Takers’ suc-
cess. The treatment variation is whether Riddle Taker’s success, or failure results in
Choice Maker’s chosen amount not taken from the PP. Specifically, in the Friend Treat-
ment, if the Riddle Taker is able to solve the puzzle, the chosen amount is NOT taken
from the Passive Participant, otherwise, it is. In the Enemy Treatment it is vice versa
(see Table 1.2). This setup, besides having a larger treatment variation, also guarantees a
natural comparison group — where the stages across treatments are the same — as opposed
to just estimating an average prior belief — or non-distorted belief — by using subjects

without a stake in the decision with the only task to guess the success rate.
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Figure 1.1: Puzzle

Instruction: Look at the figure! It consists of matches from a to p. By repositioning only two of
the matches, how would you create four squares instead of five? Remember that the squares may be
repositioned, but the new squares have to be the same size as the old ones. Just as in the figure, all
matches must be used and have to end up as sides of squares! Which of the 2 matches have to be
repositioned?

Table 1.2: Treatment variation

Friend Treatment

Riddle Taker succeeds — 1no money is taken from the PP

Riddle Taker does not succeed — money is taken from the PP

Enemy Treatment

Riddle Taker succeeds — money is taken from the PP

Riddle Taker does not succeed — no money is taken from the PP

To make sure that Choice Makers understand the possible consequences of the Riddle
Taker’s performance, an example is provided with a random chosen amount explaining
the payoffs to both the Choice Maker and the PP in case the Riddle Taker succeeds and
in case he does not. This is followed by many control questions asking the Choice Maker’s
and PP’s payoffs for different scenarios. In case of no mistake the Choice Maker earns
50 CZK. The fraction of Choice Makers answering all questions correct is approx. 80%.
After the answers are submitted a feedback is received about each answer determining
whether it is correct, or not, together with the task explanation, hence, subjects can learn
from their mistakes.

The information structure is such that the Riddle Taker doesn’t know which treatment

he is in, but knows that he gets randomly assigned to one at the end of his stage. This
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information is common knowledge. The purpose of this specific information structure is
to ensures that in the absence of motivated beliefs Choice Makers have the same beliefs
about the Riddle Taker’s ability in the two treatments. In the presence of motivated
beliefs, however, Choice Makers in the Friend (Enemy) Treatment are motivated to inflate
(deflate) their beliefs about the ability of the Riddle Taker.

A possible threat to identify the effect of motivated beliefs is the projection of informa-
tion about the solution of the puzzle. If the effect of information projection is sizable and
there is a difference, due to sampling, across treatments in the subjective belief of being
able to solve the puzzle a difference in success rate guesses across treatments may purely
come from having an unbalanced sample with respect to subjective beliefs about knowing
the solution. In order to get around this problem — at the expense of reducing uncertainty
and leaving less space for motivated beliefs — the solution is given out to Choice Makers
together with the puzzle.

After the Choice Maker chooses the amount for himself he has to guess if her assigned
Riddle Taker was able to solve the puzzle (Individual beliefs). This is a simple yes, or no
question. As the success of the own assigned Riddle Taker serves as the most direct excuse
the Choice Maker can have, this question makes the role of the Riddle Taker more salient.
The final stage is the belief elicitation about the success rate (Population beliefs) and it is
implemented as a surprise stage. This way there are less hedging concerns. That is, if the
Choice Maker had known that he could earn money at the end for correct beliefs he might
have taken more and report pessimistically about the consequences. As a consequence,
he either takes a lot from the Passive Participant, but earn money for correct beliefs, or
do not earn for correct beliefs, but not taking from the Passive Participant either. In
order to have a belief elicitation method that is easy to understand Choice Makers have
to guess the success rate by choosing a 10 percentage point wide intervals where intervals
go as 0 - 10%, 10 - 20%,...,90 - 100%. If the interval contains the real success rate, Choice
Maker receives 200 CZK. This belief elicitation method is purposefully simple, so, subjects
can easily understand without allocating all of their attention to comprehend some more

complex payoff scheme, hence, still keeping the benefits of motivated beliefs salient.

10
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1.4 An illustrative model

In this section I use a simple model to motivate the setting I study and to describe
some predictions that give insight for the mechanism. For simplicity the model describes
excuse in case of the Friend treatment. I generalize the Charness and Rabin (2002)
social preference model to non-liner utilities and endogenous beliefs, using a similar setting
as in the actual design. I formalize social preferences when outcomes for a third-party is
uncertain and the Choice Maker can choose his belief about the consequences. Then I
describe the properties of the optimal belief.

Consider a Choice Maker, who can choose an amount for himself from an interval
a € [0, ymqz| that he receives for sure. However, whether this same amount is taken from
his counterpart (called Passive Participant (PP)) depends on an external factor. The
Choice Maker has a prior belief of success py that is of the external factor acting in a way
that the amount is not taken from the PP. Both the Choice Maker and the PP start with
an endowment of e. The Choice Maker’s actual payoff is e + a, but he is prosocial and

cares about the PP in the following manner:

UChoiceMaker(a) = OUChoiceMaker T (1 - U)Epo (uPP)a (11)

where Ucnoicertaker = u(e+a) and E, (upp) = pou(e)+ (1 —po)u(e—a). Hence, the Choice
Maker cares about the utility derived from his outcome and the expected utility of the
Passive Participant derived from his outcome. The Choice Maker aggregates the two in a
linearly separable way putting a relative weight of o on the own utility term, where ¢ can
be interpreted as a measure of selfishness. For simplicity I assume that the Choice Maker
has a standard utility function over payoffs, and that he uses the same utility function

when thinking about the PP’s expected utility.°

6Tn the actual experiment people decide over money. This case the motivation for applying a standard
utility function over the possible outcomes may seem questionable from the theoretical point of view.
However, people don’t behave in a purely outcome based manner in the lab even when they decide over
money. There can be many reasons why this is the case, but what is important is that a model with
risk aversion is likely to be a better approximation of how people behave in this setting than a purely
outcome based one.

11
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Assuming that v’ > 0, «” < 0 and that we have an interior solution the Choice Maker’s

optimal decision, af, has to satisty the following first-order condition:

o I u(e—ap)
(1—0)1—py le+a})

(1.2)

Observe that the right-hand side is increasing in ag. Hence, the amount people choose
is decreasing in prosociality and increasing in the belief of success.

Now, assume that the Choice Maker can choose his belief that is his subjective prob-
ability p about the success with a cost proportional to C'(p — pp). Her preferences over

the amount to choose and his belief is the following:

UChoiceMak‘er(aap) = OUChoiceMaker + (1 - U)Ep(uPP) - 7’](0’)0(}? - pO)a (13)

where E,(upp) = pu(e) + (1 — p)u(e — a) and C’'(0) = C"(0) = 0, CL, > 0, CZ, > 0.
n(o) represent the possibility that the cost of belief distortion might depend on the level
of prosociality. As the Choice Maker’s belief about PP’s expected payoff directly depends
on Choice Maker’s subjective probability that the amount he chooses is not taken from
the PP, his beliefs are motivated by prosocial considerations. By inflating p, the Choice
Maker can believe that the bad outcome for PP is happening with a lower probability.
The Choice Maker’s optimal decision is a monetary amount-belief pair (a*, p*) that

has to satisfy the following first order conditions:

o I d(e—a")
(1—0)1—p* W(e+a*) (14)
u(e) —u(e —a*) = %C’(p* — o), (1.5)

The following proposition immediately follows from Equation 1.4.
Proposition 1 (Chosen Amount) o > .5 is a sufficient condition to have a* > 0.

Intuitively, if one has a higher relative weight on his own utility than on the coun-

terpart’s utility, he is better off by taking from the counterpart starting with the same

12
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endowment.

Proposition 2 (Optimal Belief) p* > po, that is, belief distortion is optimal, assuming

o> 5.

The intuition is the following: Choice Maker can increase his utility by increasing his
expectation over Passive Participants material utility through increasing his subjective
probability that the chosen amount is not taken from the Passive Participant, that is,
Riddle Taker succeeds. The following prediction is not directly tested by the current

design, but it is an important implication of the belief distortion.

Proposition 3 (Optimal Action) a* > af, that is, the opportunity of belief distortion

makes people choosing higher amounts.

As Choice Makers engage in belief distortion — coming from Equation 1.4 — the op-
timally chosen amount is actually higher than what they would choose without belief
distortion. If people believe that there is less chance of taking the chosen amount from
the PP and additional increase in the chosen amount now hurts the Passive Participant
less in expectation as without the belief distortion. As a result, it is optimal to choose a
higher amount once the subjective belief about the likelihood of taking from the Passive
Participant is smaller. To have predictions related to the extent of prosociality one has
to specify n(o). Unfortunately, at this point we don’t know much about the nature of
the cost of belief distortion. However, we have good reasons to think that these costs are
partly psychological and that people with different prosociality traits differ in how easy
it is for them to distort beliefs. If the distortion would be only constrained by making
sub-optimal decisions in the future then one would have ridiculously positive beliefs about
things that are not relevant for future outcomes (e.g. having unrealistic beliefs about one’s
past achievements, or personality). There are certainly people, who have ridiculously pos-
itive view of certain things, however, most people seem to be constrained by what they
know and what they consider plausible. The argument for why the psychological cost
for people with different prosociality might differ is twofold. First, because less prosocial

people care less about the counterparts’ outcome they focus less on the consequences
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of their decisions in relation to others and likely attend less to information about these
consequences. Second, less prosocial people might be able to maintain their self-image
exactly by having a lower cost of belief distortion, hence, distorting to a greater extent.
Both of these plausible mechanisms act in the way that if n(o) is not constant across

types, it is lower for less prosocial types, such that n/(c) < 0.

(o)
L7 then

Proposition 4 (Optimal Action and Prosociality) If n(o) is such that n'(c) < =%

for any o, o', where o < o' it is true that a’ < a%, and p: < pi,. That is, less prosocial

types (people with higher o) take more and distort more.

1.5 Results

I present the results from 2 experiments. One, where only the Individual beliefs were
monetarily incentivized, and one, where only the Population beliefs were.

In the first experiment — where only the Individual Beliefs are incentivized —, there were
10 sessions conducted with 119 Choice Makers all together in April 2018. The average
earning for the 45 minutes for Choice Makers was 415 CZK. The fraction of correct answers
for the control questions were relatively high: 92 out of 119 Choice Makers completed the

hypothetical scenarios without any mistake (see Figure 1.2).
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Frequency
60
1

40

20
I

0 5 10 15
No. of correct asnwers out of 16

Figure 1.2: The distribution of correct answers for hypothetical scenarios about chosen
amounts and Riddle Taker’s success.
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Figure 1.3 shows the distribution of chosen amounts by the Choice Makers. As pre-

dicted by Proposition 1 almost every Choice Maker chooses a positive amount.”

o
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=
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Figure 1.3: The empirical distribution of the chosen amount by the Choice Maker in the
Enemy and in the Friend treatment.

After Choice Makers decided how much they want for themselves they are shown the
possible payoffs in case the assigned Riddle Taker succeeds and in case he does not. On
the next stage subjects were asked if they think their assigned Riddle Taker was able
to solve the puzzle within the allocated 10 minutes (Individual beliefs). This question is
binary and not incentivized. The purpose of this question is twofold. First, it allows to
test whether Choice Makers report in a self-serving way when there is no actual monetary

consequence of belief distortion. Second, it makes the role of the Riddle Taker more

"There is only one subject choosing 0. This subject has a &; = —.4 and his success rate guess is between
90%-100% being in the Enemy treatment. This means according to the pre-experimental survey he is
really prosocial and believes that he is certainly taking the chosen amount from the Passive Participant.
Hence, him choosing 0 is consistent with the theoretical predictions. The average amount is 119 CZK.
Subjects’ choices are bunching on round numbers, even though they were allowed to choose any integer.
One reason for choosing round numbers may come from the example amounts used in the experiment.
This is a random sum that is a multiple of 10 between 0 and 150 CZK used to describe the payoffs for the
Choice Maker and for the Passive Participant in case the Riddle Taker succeeds and in case he is not.
The random sum in the example has no effect on the Choice Maker’s chosen amount (the correlation is
p = -0.0064, p=.9448).
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t statistic -2.510 P-value 0.0134
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Figure 1.4: Fraction of subjects saying that their assigned Riddle Taker was able to solve
the puzzle. The error bars show the 95% confidence interval of the point estimates. The
difference is statistically significant (p = 0.0134).

salient. Figure 1.4 shows the fraction of subjects saying that their assigned Riddle Taker
was able to solve the puzzle separately for the Enemy and for the Friend treatment.
Subjects in the Friend treatment are on average more optimistic about their own Riddle
Taker (96.7 %) than subjects in the Enemy treatment (83.1 %) and this difference is
statistically significant (p = .013). This result is consistent with Proposition 2 and shows
that subjects report in a self-serving way distorting their beliefs to the direction that allows
them to believe that the consequence of their decision is not that severe. The design is set
up in a way that in both treatments subjects have incentives to distort beliefs, hence, the
previous result only confirms that there is belief distortion, but doesn’t compare it to a
prior. To gain some information about to what extent the difference in beliefs comes from
each of the two treatments one can use the beliefs of the Passive Participants. Passive
Participants were elicited the Individual beliefs and Population beliefs as well before they
knew anything about their role in the experiment, hence, one can consider their beliefs

as it was Choice Maker’s prior belief.® The fraction of Passive Participants saying that

8The belief elicitation for Passive Participants were always unincentivized. The reason for that, is
to provide only one excuse to the Choice Maker, which is the Riddle-take’s performance. If the Passive
Participant could earn money on the belief elicitation he would be also responsible for him outcome.
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their directly assigned Riddle Taker was able to solve the puzzle is also 96% just as in
the Friend treatment, therefore, the difference in Individual beliefs across treatments
potentially comes from Choice Makers in the Enemy treatment being pessimistic about
their own Riddle Taker.

Let’s consider the results related to the Population beliefs. The true success rate is very
low, only 3 out of 17 (17.6%) Riddle Takers could solve the puzzle within the allocated 10
minutes. Choice Makers and PPs received the solution as well together with the puzze,
hence, one would expect that even PPs overestimate the real success rate, and indeed
the average Population beliefs by PPs is 61.26 %. In the Friend treatment subjects are
expected to inflate their beliefs, while in the Enemy treatment it is the other way around.
Column (2) in Table 1.3 presents the point estimate of being in the Friend treatment
as opposed to the Enemy treatment. On average, subjects in the Friend treatment have
higher Population beliefs (62.8%) by 4.36 pp, which is 24% of the standard deviation (p =
.12 on a one-sided test) than subjects in the Enemy treatment (58.5%). Consistent with
Proposition 2 PPs’ Population beliefs lies between the Population beliefs in the Enemy
and in the Friend treatment.

Observe that in all groups the average Individual beliefs is much higher than the
Population beliefs. The first measure is binary and the later is about the average success
rate, hence, the difference in the two beliefs are not inconsistent with subjects having the
same prior about the average success rate and the likelihood that the directly assigned
Riddle Taker succeeds. Still, the difference suggests that subjects are likely to be more
optimistic about their own Riddle Taker than about the Riddle Takers on average. It
might be the case that they consider the directly assigned Riddle Taker as a kind of
in-group member and would like to see him perform well, or the Choice Maker inflates
his expectation over the Riddle Taker’s utility as well, but only for the directly assigned
one as it is more salient. In any case, it seems like an interesting and consistent pattern
that would require further investigation to understand.

Based on a pre-experimental survey measuring social preferences (see Murphy et al.

(2011) for details), I conducted heterogeneity analysis and found that, while there is no
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Table 1.3: Testing the difference in the average success rate guesses between the Friend
and the Enemy treatment. The Friend dummy shows the effect of being in the Friend
treatment as opposed to the Enemy treatment on the average success rate guess.

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

Individual beliefs Population beliefs Individual beliefs Population beliefs

CM in Friend 0.136*** 0.0436 0.0645 0.0452
(0.003) (0.223) (0.428) (0.379)

PP 0.136*** 0.0279 0.0645 0.0161
(0.001) (0.369) (0.360) (0.717)

Constant 0.831 0.585 0.839 0.571
(0.000) (0.000) (0.000) (0.000)

Observations 238 238 124 124

No. of Choice-makers 119 119 62 62

Incentivized Population b. Population b. Individual b. Individual b.

p-values in parentheses

*p<0.10, ™ p < 0.05, ** p < 0.01

significant difference in the incentivised Population beliefs across treatments on average,
there is a high and significant treatment effect for less prosocial Choice Makers (A =
13.6pp; p < .05). However, this was an ex-post analysis and did not replicate in a
follow-up experiment ran to cleanly test this effect. At the same time, this evidence is
inconclusive, as the experiment ex-post seems to be underpowered.

To test whether the effect for Individual beliefs holds up when there is an actual
monetary cost of belief distortion I ran another experiment, with monetary incentives
only for guessing correctly the success of the directly assigned Riddle Taker. This time
guessing correctly the average success rate is not incentivized. By paying for correct
guesses about the directly assigned Riddle Taker, the subject knows that he will be able
to infer from the payoffs whether the chosen amount is taken from the Passive Participant,
or not. That is, if he earns the money for guessing correctly, he knows the payoff for the
Passive Participant with certainty. To attenuate this possible confound the payoff scheme
is the following: Choice Makers were told that their is a 50% chance that they are paid
based on their guess, in which case if they are correct they receive 30 CZK and 0 otherwise.

If they are not paid based on their guess they receive 30 CZK with 50% chance and 0
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otherwise. Therefore, the payoff doesn’t tell unambiguously whether the chosen amount
was taken from the Passive Participant.

With this incentivization the effect decreases and looses statistical significance (see
Table 1.3 Column (3), A = .06), making the evidence of monetary incentives on belief
distortion inconclusive. However, one would expect a smaller effect with monetary incen-
tives for at least two reasons: First, subjects might trade off monetary incentives against
the benefit of inflated beliefs that they are not taking from the Passive Participant. Sec-
ond, the information the expected payoff provides might make belief distortion harder.
Since subjects know, that they will soon get to know the true outcome, they might engage
in less belief distortion to avoid the emotional cost of getting to know the truth. In any
case, the effect is unfortunately not significantly different from the previously find 13 pp
treatment effect either to serve as evidence for any of the two mechanisms.

Given the somewhat different results, the question arises whether the incentivized or
the unincentivized beliefs are more relevant. Unlike in many or most economic contexts,
where incentivization captures more a real life scenario, in the current context unincen-
tivized Individual beliefs might be more relevant than the incentivized one, as in reality
it is rare that there is direct monetary consequence of holding the wrong belief and a
decision-maker might care less about other types of costs. This mechanism of distorting
Individual beliefs is relevant in any setting, where there is a difference in how much stake
certain parties have in the decisions.

The two runs used no preselection of subjects and exhibited a meaningful, but not
significant, treatment effect for Population beliefs. In case, one would consider to pool
the samples from the two runs the treatment effect for Population beliefs is marginally

significant (p = .06) in a one-sided t-test.
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1.6 Conclusion

In case of decisions in social contexts we usually don’t know how our actions affect others
and this can give rise to distorted beliefs. If one is motivated to believe that others are
not hurt much, he is motivated to distort beliefs about those who can mitigate or enhance
these consequences. Decision-makers will view their behavior less harmful, than those
who are outsiders. In policy debates, for instance, this leads to different views on how
harmful one’s behavior is and whether it has to be regulated.

A second relevant consequence that one should think about is the following: If a
decision-maker ends up with optimistic beliefs, he can share this information with others
and as a result, other decision-makers will have an inflated prior to start with. In a social
learning context this can have a multiplicative effect. Moreover, these beliefs are likely to
spread, as it provides information that allows one to act self-interestedly, while thinking
good of himself.

I show suggestive evidence that people can create their own excuses by changing their
beliefs about others and as a result, likely choosing actions with higher negative impact
on others believing that their actions actually don’t cause much harm. In this design
Choice Makers experienced no uncertainty in what tasks others actually work on, and
what the solution is. In real life scenarios, however, people usually don’t know how the
consequences of their actions can be mitigated. This uncertainty in what others might be
working on is likely to give more space for belief distortion. Another important factor that
people may use for belief distortion is narratives. If one can pick, or weigh arguments in
a way that makes the favored outcome seem more likely, belief distortion might be easier.
As a further step one might want to investigate the role of narratives and the level of

uncertainty in relation to belief distortion.
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Chapter 2

Holding a Portfolio and Wishful
Thinking

Co-author: Balazs Krusper

2.1 Introduction

Most economically relevant choices are made under uncertainty that makes belief for-
mation a central part of the choice process. Behavioral economics and psychology have
accumulated ample evidence that people make various mistakes when forming their beliefs
and that these mistakes affect their choice. Among other reasons, people can distort their
beliefs to maintain a positive self-image?, or to act in a self-interested way.?

In this study, using a lab experiment, we focus on a specific mechanism for distorting
beliefs called wishful-thinking. To understand this mechanism better, consider the follow-

ing example: A person is owning a car, where the quality of the car determines after how

We are grateful to Botond Kdszegi, for his support and financing of this project.
Zsee Eil and Rao (2011), Mébius et al. (2014), Exley and Kessler (2018), Zimmermann (n.d.)

3see Konow (2000), Haisley and Weber (2010), Di Tella et al. (2015)
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many miles the car breaks down. There is objective uncertainty in the cars’ longevity
and this uncertainty are unknown to the owner. When thinking about the car’s value the
owner will base her evaluation on objective characteristics of the car and her belief about
its longevity. Her belief might be motivated. Belief about the longevity of the car enters
into her utility function making her better off, believing that she can use the car for a long
time on the expense of possibly having non-appropriate maintenance. That is, she inflates
her beliefs about longevity compared to her beliefs had she not owned the car. Whether
people distort their beliefs about uncertain outcomes — such as the longevity of the car
— simply as a result of owning a product is the focus of this paper. In a lab experiment
we ask people to guess the probability that a portfolio pays off, where a portfolio is a
compound lottery, consisting of 5 firms. A portfolio pays off if there are at least three
firms that make a profit. Firms come from two different industries. One of the industries
is more profitable and subjects can figure out which one it is. Subjects are shown the in-
dustry composition of two portfolios and they have to guess the payoff probabilities. The
experiment exogenously varies which of the two portfolios gets assigned to the subject.
That is, which of the two portfolios’ success determine their payoffs in the experiment.

We find when subjects hold the portfolio they have a 2.75 pp higher belief about its
payoff probabilities than when they don’t hold the portfolio. This effect is significant on
a one-sided test. We also show that payoff amounts and monetary incentives for correct
beliefs are unlikely to matter for belief distortion and we present no sign that people would
weight signals about portfolios depending on whether they hold the portfolio, or not.

We base our hypotheses on the previous literature showing evidence of wishful-thinking
in various environments (see Bénabou and Tirole (2016) for a review on the topic). How-
ever, this study is the first to cleanly measure the effect of wishful-thinking in a financial
setting and to conduct a thorough analysis of how incentives affect the extent of belief
distortion in this context.

In Section 2.2 we discuss the four hypotheses that are being tested. In our main
hypothesis (Hypothesis 1) we posit that holding a portfolio makes people optimistic about

the uncertain probability that the portfolio pays off compared to their beliefs had they
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not owned the portfolio. To identify such belief distortion, the experiment exogenously
varies which of the two portfolios the subject receives. Then, subjects have to report their
beliefs about the probabilities that each of the two portfolios (owned and not owned) pays
off. Subjects are incentivized to report truthfully (Karni, 2009).

The asymmetric updating hypothesis (Hypothesis 2) tells that people weighting pos-
itive signals about the portfolio paying off relative to negative signals is greater if the
financial product is held. The literature provides mixed results concerning how belief
updating plays a role in having distorted beliefs. Mobius et al. (2014) argues that an
important factor is an asymmetric weight on signals. That is people overweight news
favoring desired outcomes relative to the news that is going against. While their study
provides evidence in favor of this explanation, there are other experiments not finding
similar patterns (e.g. Barron (2018)). This paper adds to the debate by — following
Mobius et al. (2014) — analyzing the belief updating process and how it is affected by
holding the financial product. We show that asymmetric belief updating is unlikely to
drive belief distortion in this context.

The Effect of payoff amounts hypothesis (Hypothesis 3) says, when someone is holding
a financial product, her level belief distortion is contingent on the payoff. Specifically, a
larger payoff makes the distortion larger. The last hypothesis is the Incentives for correct
guesses (Hypotheses 4). It tells that — in case one is holding the financial product — the
higher the monetary incentive for guessing correctly the smaller the belief distortion is.
In the case of the last two hypotheses, again, the literature is providing mixed results:
On the one hand, for instance, Mijovi¢-Prelec and Prelec (2010) exogenously varies the
incentive for the precision of guesses and the amount of the monetary prize and find, that
people bias beliefs more favorably in case of high monetary prizes and less incentives for
accuracy. On the other hand, Mayraz (2011) don’t find any effect of the size of monetary
incentives for accurate guesses on belief distortion. Our results support the view that
the amount of monetary incentives for correct guesses has no effect on belief distortion.
Additionally, increasing the amount a portfolio pays in case it actually pays off makes

the belief distortion rather more modest as opposed to more extreme, which is hard to
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reconcile with the current theories.

Section 2.3 describes the experimental design. We exogenously vary which of the
two portfolios gets assigned to the subject. In case the assigned portfolio pays off the
subject receives a payment, hence, in case the assigned portfolio pays off the subject is
better off. This is not true for the portfolio that is not assigned to the subject. This
created the experimental variation having portfolios that are held and portfolios that are
not held. Hence, each subject is the same in holding one out of the two portfolios, the
only difference is in which of the two portfolios they hold. Then, subjects have to guess
the probabilities that each of the two portfolios is paying off and they are rewarded for
correct guesses. After the baseline guesses subjects are shown a noisy signal about the
portfolios” performance. Now, subjects have a chance to re-evaluate their earlier guesses.
The experiment ends with a questionnaire eliciting various characteristics of the subjects.
The experiment also varies the payoff amount of the portfolio and the monetary incentive
for correct guesses. These help to identify the effect of monetary incentives on belief
distortion.

Section 2.4 discusses the procedure. The experiment used 403 subjects from Amazon
Mechanical Turk (MTurk) receiving $3.8 on average for an average time of 17 minutes
spent on the experiment. The group is filtered for experienced participants from the US.
The experiment was programmed in oTree (Chen et al., 2016) and participants completed
it online using the MTurk platform. A low payoff portfolio paid $3 in case it actually
paid off and a high payoff portfolio paid $7. The variation in the incentives for guessing
correctly was more modest, being $0.5 and $1.5.

Section 2.5 presents the empirical strategy to test the four hypotheses and interpret

the results in detail.

2.2 Hypotheses

The paper tests four hypotheses concerning belief distortion as a result of wishful-thinking.
Three of the four hypotheses follows from Brunnermeier and Parker (2005), while one the

fourth hypothesis — concerning a self-serving belief updating — is proposed by Mo6bius et
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al. (2014) to explain optimistic beliefs about own intelligence. Many theories (Bénabou
and Tirole, 2016) suggest that — on the top of the available information — people also
change their beliefs, as a result of favoring a certain outcome. The first hypothesis says
that beliefs about payoff probabilities get inflated as a result of making subjects payoft

dependent on the payoff of the portfolio. Specifically:

Hypothesis 1 (Main Hypothesis) Assigning the portfolio makes beliefs about payoff prob-

abilities larger.

The intuition is that expecting the non-zero payoff has in itself an intrinsic value.
People don’t have stakes — besides the incentives for correct guesses — in whether a non-
held portfolio is paying off. However, they do have a financial stake in the portfolio they
hold. This might make people inflate their beliefs about the probability that the portfolio
they hold pays off and with that, increase the intrinsic value from those beliefs, but don’t
do so when forming beliefs about the portfolio they don’t hold.

Mobius et al. (2014) in their famous study show that people overweight positive, but
noisy signals compared to negative ones when it comes to forming beliefs about their
relative rank on an intelligence test. The second hypothesis is about the belief updating
process when the portfolio is held as opposed to not being held. It is saying, having a
stake in payoffs changes how people weight positive signals about the probability that the
portfolio pays off relative to negative ones. If the portfolio is held the relative weight on

positive signals is higher.

Hypothesis 2 (Asymmetric Updating) Assigning the portfolio makes the reaction of be-

liefs to a positive news — relative to a negative one — larger.

The intuition is a kind of self-serving belief updating. That is, people can have a
narrative about why they become more optimistic after receiving a positive signal as
the signal serves a basis of the narrative, while the actual updating process is probably
unconscious and not salient to them making it less of a constraint.

The third hypothesis is saying that — in case the portfolio is held — the higher the

payoff is the more distorted the beliefs are. This would be a prediction of theoretical
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models (such as Brunnermeier and Parker (2005)) assuming that beliefs about expected

outcomes have an intrinsic value.

Hypothesis 3 (Effect of payoff amounts) Increasing the payoff amount increases the

belief distortion.

The intuition is simple. If the payoff is higher it simply feels better to think that the
amount will be received. More specifically, if people have risk-averse preference over their
belief of the probability that they receive the amount, then a higher amount increases the
marginal utility from inflating beliefs, making optimal beliefs higher.

The monetary costs from distorting beliefs manifest in a lower likelihood of being
paid for guessing. Hence, if the opportunity cost of belief distortion is higher, the belief

distortion is expected to be smaller. Our last hypothesis is concerned with this mechanism.

Hypothesis 4 (Incentives for correct quesses) People inflate their beliefs less if monetary

incentives for correct guesses are higher.

The next section introduces the experimental design in detail to test these hypotheses.
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Table 2.1: Timeline

1st Stage Examples and questions
2nd Stage News Puzzle
3rd Stage One of the two portfolios is randomly assigned
4th Stage Guessing payoff probabilities
5th Stage First firm is revealed
6th Stage Updating guesses
7th Stage Questionnaire

2.3 Design

2.3.1 The main treatment

To test our main hypothesis (Hypothesis 1) we need two things. First, we need a data
set that contains subjective beliefs about the payoffs of financial products. Second, we
need an exogenous variation in what people own. Therefore, in a lab experiment, we ask
participants to evaluate imaginary financial products. In particular, they observe two
portfolios — one of them being randomly assigned to them — and estimate the probability
that each of the two portfolios pays off. The experiment consists of 7 Stages (see Table 2.1).

Subjects are taught about the set up through examples and test questions on the 1th
Stage. They have to solve these control questions correctly to proceed in the experiment,
however, they can have as many attempts as they want (for details consult the instruction
in Section B.4 in the appendix).

On the 2nd Stage subjects are told that there are two imaginary industries, the Eclipse
and the Rosepaw industry. One of them contains a higher fraction of firms that makes
profit. The exact fractions are unknown, but subjects can figure out which of the two
industries are more profitable by reading little news excerpts about the industries (2nd
Stage). The objective probabilities are 0.5 and 0.26. In fact, the role of the Eclipse and
Rosepaw names are randomized. That is, once the Eclipse, once the Rosepaw is the more
profitable industry. This strategy helps to make sure that names doesn’t contain any
information and the data reassured us that this is the case.

After subjects guessing which of the two industries are more profitable they are pro-

vided with the information about two portfolios (3rd Stage, see Figure 2.1). A portfolio
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consists of 5 different firms, each of them coming from either the Eclipse, or the Rosepaw
industry. Subjects are told, they get paid after one of the two randomly assigned portfolio.
Then, the portfolios are revealed together with the information of which of the two got
assigned to the subject. There is always a Good portfolio and a Bad portfolio. The Good
portfolio contains 4 firms, while the Bad portfolio only contains 2 firms from the Eclipse
industry. It is known by the subjects, a portfolio pays off if at least 3 of the 5 firms make
profit. 4

On the 4th Stage subjects have to guess the probability that each of the two portfolios,
the Good and the Bad portfolio, pays off. They are paid using an incentive compatible
payoff scheme.

One of the arguments of why people can maintain optimistic beliefs about desired out-
comes, is overweighting positive news (Mobius et al., 2014). To test for such asymmetric
updating (Hypothesis 2), on the 5th Stage the outcome of the first firm (profit vs. loss)
is revealed to the subjects.

On the 6th Stage, knowing the performance of the first firms, subjects can re-evaluate
their earlier guesses about the payoff probabilities. The guesses are incentivised the same
way as the earlier guesses.

The experiment closes with a survey (7th Stage) to capture personal characteristics,
such as relationship status, wage, risk aversion and many others (see Section B.4 in the

appendix)

2.3.2 Varying monetary incentives

To test Hypothesis 3 and 4, we exogenously vary the payoff that the portfolio pays in
case it actually pays off, and the monetary incentives for correct beliefs. Of course, these
variations are introduced in a way, that it is orthogonal to all other variations and to each

other.

4Whether Portfolio_1, or Portfolio_2 is the Good portfolio is randomized to make sure that the esti-
mates are not contaminated with order effects. By the randomization we can test for order effect and we
can reject that order matters.
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| believe Portfolio 1has 63 % chance of paying oft.”

| believe Portfolio 2 has 34 % chance of paying off.”

Firms Chance of paying off (%)

Portfolio.1 Eclipse Eclipse Eclipse Eclipse R

Portfolio_2

Figure 2.1: Good and Bad portfolio

Note: The slider and the cells are tied together, hence, changing one changes the other.

The portfolio’s payoff amount appears twice during the experiment and only the num-
ber is changed to avoid any framing effect. The amount paid for correct guesses only
appears once, however, it is put at a relatively central place in the instruction to make

sure that subjects are aware that they can earn money by guessing correctly.

2.4 Procedure

The experiment was run on Amazon Mechanical Turk (MTurk) filtering for subjects who
are from the US and has a high experience point using MTurk. The experiment was
programmed using oTree (Chen et al., 2016). There are 403 participants who completed
the experiment online. The average time spent is 17 minutes and the average payoff
is $3.8, payoffs ranging from only a completion payment of $1.5 to $10. The whole
experiment took less than two hours and people got assigned randomly to a treatment
after they started the experiment, hence, their is no within day effect that would differ
across treatments.

Participants final payoffs come from three different sources. Firstly, there is a $1.5 paid
for each subjects for completion. Secondly, subjects can earn money by the portfolio that
got assigned to them (either $3, or $7) in case it pays off. Thirdly, there is a monetary
incentive (either $0.5, or $1.5) belief elicitation questions. Subjects are told that they
will get paid after one of their randomly drawn guesses and it pays to report honestly.

However, if participants want to know the exact method how their payoff is calculated
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when choosing that specific question, they could click on a link, that opens a window
explaining the method.?

In terms of structure, participants see examples of portfolios and what it means that
firms can come from two different industries, where industries have different fractions of
profit making firms. Then, participants are shown little made up news excerpts about
the Eclipse and the Rosepaw industry, and they have to decide which industry is more
profitable based on the news. They also have to report how confident they are in their
answers. Participants are incentivised to report their confidence truthfully. They are told,
that they have to evaluate two portfolios, where each firm can come from the Eclipse,
or the Rosepaw industry. They are also told that one of the two portfolios is randomly
assigned to them. When evaluating the portfolios, subjects have to choose the probability
that the given portfolio is paying off by moving a slider or typing in a percentage. At the
same screen, subjects can also see which of the two portfolios got assigned to them, that

is, contributing to their final payoffs (see Figure 2.1).

.| believe Portfolio 1 has 72 % chance of paying off."

.l believe Portfolio 2 has 27 % chance of paying off.”

Previous
Fil ing off
rms b Chance of paying off (%)

O Eclipse  Eclipse Eclipse Rosepaw 63%

Portfolio_2 Echipa:

Figure 2.2: Eliciting Updated Beliefs

Note: The slider and the cells are tied together, hence, changing one changes the other.

To analyze the belief updating process, subjects are shown whether the first firm in the
portfolio makes profit, or loss (see Figure 3.1). Based on this information, subjects can
re-evaluate their beliefs. With this, the main part of the experiment finished and a ques-

tionnaire starts, that measures various characteristics of the participants and measures

5We thank Katherine Coffman for suggesting this method.
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their understanding of the different parts of the experiment.

2.5 Empirical Strategy and Results

Out of the 403 subjects, not everyone could solve the news puzzle (2nd Stage) and figure
out which industry is the more profitable one (see Table 2.2 for the frequencies). If one
mistakes the good industry she will perceive the portfolios as having different compositions
of good- and bad-industry firms, than those, who could figure out the more profitable
industry. To account for this, most of the estimations are replicated only for subjects
guessing the more profitable industry correctly and for all the subjects, using the more
profitable industry as an IV for what the subject guessed.

Table 2.2: Distribution of subjects according to whether they were able to pinpoint the
profitable industry based on the news provided

Puzzle Solution No.
Incorrect 66
Correct 337
Total 403

2.5.1 Main Effect

Subjects in both treatments have to guess the good and the bad portfolios’ payoff proba-
bilities. Figure 2.3 shows the mean estimates of the subjective probabilities that a certain
portfolio pays off separately for the two treatment groups. The figure shows that subjects
receiving the good (bad) portfolio have a higher belief that the good (bad) portfolio pays
off, than subjects receiving the bad (good) portfolio. The difference, however, in beliefs
about the bad portfolio is more modest. The figure also shows the objective probabilities
that the portfolio pays off. About both portfolios and in both treatments subjects way
overestimate the objective probabilities that the portfolio pays off. As not all subjects
figured out which of the two industries contain more firms that make profit the figure is
replicated using only the subjects with correct solutions (see Figure B.1 in the appendix).

The directions and magnitudes are virtually the same.
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To check whether the differences in means are not coming from some outliers, Fig-
ure 2.4 shows the distribution of beliefs and the cumulative distribution of beliefs that the
good (bad) portfolio pays off separately for each treatment group, that is, subjects who
received the good portfolio and subjects who received the bad portfolio. The probability
distributions (left column) show that there is a smaller probability mass on lower beliefs
and a higher probability mass on higher beliefs when the portfolio is owned, compared
to beliefs when the given portfolio is not owned. The cumulative distributions (right col-
umn) shows a fist order stochastic dominance in the expected direction in case of beliefs

about the 