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ABSTRACT OF THE DISSERTATION

Essays on Behavior in Games

By

Garret Ridinger

Doctor of Philosophy in Economics

University of California, Irvine, 2016

Professor Michael T. McBride, Chair

This dissertation consists of three chapters researching how individuals behave in game-theoretic

situations. Chapter 1 investigates how different fairness concerns impact individual decisions to

cooperate. I introduce a new version of the sequential prisoners dilemma where there is a chance

the first movers choice is reversed. Experimental results show that second mover cooperation is

higher when the first mover has little control over their choice and when the second mover is not

told what the first mover chose. While subject behavior is consistent with concerns for fairness,

the results indicate that these concerns work in ways not predicted by current theoretical models.

Chapter 2 studies how prior ownership can influence bargaining over a jointly produced surplus.

Experiments varied whether the proposer or responder received the surplus prior to bargaining and

the strength of punishment. The results suggest that proposers respect prior ownership when the

responder has a strong ability to punish, but not when punishment is weak. Responders respect

prior ownership when their ability to punish is weak, but reject at high rates when they have

strong punishment. I show that an independent measure of rule following can explain the results

suggesting that individual behavior in bargaining is driven in part by adherence to social norms.

Chapter 3 explores how guilt, shame, and theory of mind (ToM) influence adherence to social

norms. Using psychometric measures, I explore how guilt, shame, and ToM are related to following

prior ownership norms in a bargaining experiment. Guilt was not predictive of behavior; however,

both shame and ToM were. Individuals who had greater feelings of shame were much more likely

x



to respect prior ownership of responders and punish proposers who transgressed prior ownership

of responders. Individuals who scored higher in ToM were much more likely to respect prior

ownership by proposer. These results suggest that individual differences in shame and ToM are

important in understanding adherence to bargaining norms.
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Chapter 1

Intentions versus outcomes: cooperation

and fairness in the sequential prisoner’s

dilemma with nature

1.1 Introduction

Experimental evidence indicates that people often deviate from maximizing their own monetary

payoff. In the one-shot sequential prisoner’s dilemma, if each player maximizes her own payoff,

then the equilibrium prediction is that both players defect. Despite this, cooperation rates by both

players are significant (Bolle and Ockenfels, 1990; Clark and Sefton, 2001; Ahn et al., 2007). To

explain cooperation in one-shot games, researchers have suggested that people care about fairness

and have incorporated these concerns into game-theoretic models. These theoretical models of fair-

ness can be separated into two types: outcome based and intention based.1 Outcome-based models

1Examples of outcome-based models include Bolton and Okenfels (2000) and Fehr and Schmidt (1999), and
intention-based models include Rabin (1993), and Dufwenberg and Kirchsteiger (2004). Models that combine con-
cerns for intentions and outcomes include Levine (1998), Charness and Rabin (2002),Falk and Fischbacher (2006),
and Cox et al. (2007).
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capture concerns over distributions. An example of an outcome-based model is inequity aversion

(Fehr and Schmidt, 1999) which allows people to compare their payoff with others and prefer pay-

offs that are more equal. Intention-based models allow beliefs about others actions to influence

fairness concerns. An example of an intention-based model is the reciprocity model (Dufwenberg

and Kirchsteiger, 2004), which captures that people may prefer to be kind to people who are kind

to them and punish people who are unkind to them. Both modeling approaches incorporate fairness

concerns that are likely important in a wide range of human behavior, but in certain environments

the predictions by the two approaches can be quite different. The distinction between intentions

and outcomes has real-world applications. For example, in the United States legal code, there are

different consequences for being charged with involuntary manslaughter compared to first-degree

murder. While the outcome is the same in both cases, the intention behind the homicide matters.

Despite it’s importance, it is still not fully understood how the the relative strength of individual

concerns about intentions and outcomes influences human behavior.

Conditional cooperation in the sequential prisoner’s dilemma is consistent with concerns for out-

comes (Fehr and Schmidt, 1999) and intentions (Dufwenberg and Kirchsteiger, 2004). Due to this,

prior research has been unable to disentangle the two effects to understand their importance in ex-

plaining cooperation (Bolle and Ockenfels, 1990; Clark and Sefton, 2001; Ahn et al., 2007). This

paper introduces a novel game called the sequential prisoner’s dilemma with nature. In the game,

the first mover decides whether to cooperate or defect. After the first mover’s choice, there is a

chance the choice is reversed by nature. After observing both what the first mover chose and the

results from nature, the second mover can choose to cooperate or defect. This creates a situation

where the first mover may intend to cooperate but due to chance they end up defecting. Since the

second mover observes what the first mover intended to do and the outcomes are kept the same, the

game can differentiate between the two fairness approaches. The game captures environments in

which there is an imperfect correlation between actions and the results of those actions. Therefore,

it can shed light on a wide range situations including principle agent problems. For example, an

employee can choose to work hard (cooperate) or not work hard (defect) on a project. Hard work
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does not guarantee that the project will be profitable for the employer but it could make it more

likely that the project is a success. After observing the effort level and whether the project was

successful, the employer may choose whether to reward the employee (cooperate) or not reward

the employee (defect).

Often the intentions of others are not fully observable. To explore how information influences

cooperation, this paper introduces a variant of the sequential prisoner’s dilemma with nature where

the second mover is not told what the first mover chose, but does know the results of nature. This

feature captures situations where the second mover must infer the first mover’s intended choice

based on the first mover’s control over their choice and the results of nature. For example, in

principal agent problems the employees effort level is often not observable. Instead, the employer

only observes whether the project was successful. The employer must infer the effort level that

the employee contributed based on the correlation between effort and the success of the project.

Comparing the two games can add to our understanding of how information about the person’s

intended choice influences individual behavior.

This paper examines the relative influence of intentions and outcomes on cooperation. Specifically,

I ask: What do existing fairness models predict as information and control changes in the sequential

prisoner’s dilemma with nature? How well do the models capture what people actually do? To

address these questions, I begin theoretically by analyzing the equilibrium predictions of outcome-

based, intention-based, and combined fairness models. The modeling approaches predict different

equilibrium behavior depending on individual types of players and their preferences. I test the

theoretical predictions empirically using a laboratory experiment. The design of the experiment

allows the separation of intentions and outcomes as well as tests the role of information.

Theoretical results under perfect information show that the outcome-based model of inequity aver-

sion (Fehr and Schmidt, 1999) predicts that second mover cooperation depends only on the results

of nature. Suggesting that cooperation will be unaffected by the first mover’s choice. The intention-

based model of reciprocity (Dufwenberg and Kirchsteiger, 2004) predicts that cooperation depends

3



only on the first mover’s choice and that the results of nature will not affect equilibrium behavior.

Specifically, inequity aversion suggests that changes in information or control will not influence

equilibrium behavior. However, reciprocity predicts that second mover cooperation will be higher

when control by the first mover increases, and cooperation should increase when there is imperfect

information about the first mover’s choice. To account for the possibility that individuals may care

about both outcomes and intentions, I introduce the mixed-concerns model. Using psychologi-

cal game theory, the mixed-concerns model combines both inequity aversion (Fehr and Schmidt,

1999) and reciprocity (Dufwenberg and Kirchsteiger, 2004) into a single framework. The model

allows for heterogeneity in subject’s weight of two concerns. If individuals care about both reci-

procity and inequity aversion, then there exists an additional equilibrium depending on the relative

strength of the two concerns.

After examining the theoretical models, I test the predictions experimentally by varying the chance

the first mover’s choice is reversed and whether the second mover observes the first mover’s choice.

The results show that second mover cooperation is higher when the first mover has little control

over their choice and when the second mover is not told what the first mover chose. While subject

behavior is consistent with concerns for both intentions and outcomes, the results indicate that

these concerns work in ways not predicted by current theoretical models. Specifically, conditional

cooperation by second movers was higher when control was low. This result is puzzling as it

is opposite of what is predicted by models of reciprocity. Using psychometric measures, I find

that differences in perspective taking ability provide a potential explanation for the puzzle. In

addition, higher empathic concern is found to be correlated with increased conditional cooperation

by second movers.

Previous research on the sequential prisoner’s dilemma has found that second movers are more

likely to cooperate if the first mover cooperates (Bolle and Ockenfels, 1990; Clark and Sefton,

2001; Ahn et al., 2007). This finding is in line with other evidence that conditional cooperation is

an important explanation for behavior in social dilemmas (Fischbacher et al., 2001; Chaudhuri and
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Paichayontvijit, 2006; Herrmann and Thoni, 2009; Rustagi et al., 2010; Chaudhuri, 2011). Using

the sequential prisoner’s dilemma, Dhaene and Bouckaert (2010) find evidence that conditional

cooperation by second movers matches the theoretical predictions from the reciprocity model of

(Dufwenberg and Kirchsteiger, 2004) while Blanco et al. (2011) show that individual measures of

inequity aversion (Fehr and Schmidt, 1999) can predict second mover behavior. As a result, it is

still unclear whether second mover conditional cooperation in the sequential prisoner’s dilemma is

due to intention-based reciprocity or outcome-based concerns.

In many game-theoretic situations, intention-based models and outcome-based models give similar

predictions. This can make it difficult to examine which concerns may have lead to the observed

experimental behavior. One approach to has been to vary alternative choices players could have

chosen. Results from Falk et al. (2003), Bolton and Okenfels (2005), and Falk and Kosfeld (2006)

suggest that changes in the the alternatives available may have influenced behavior. However,

changes in the alternatives seemed to have little or no effect in Stanca (2010) and Charness and

Rabin (2002). Another approach compares a treatment were a subject has full control over their

choice to a treatment where the subject has no control over their choice. Typically, the subjects

choice in the no control treatment is selected via random device. Using this approach, Charness

(2004) and Falk et al. (2008) found that intentions were important in explaining subject behavior.

While Bolton et al. (1998) found that only outcomes mattered. One potential issue in these experi-

ments is that if individuals feel fundamentally different towards random devices compared to when

a person is making a choice, then there could be a confounding variable that may bias the results.

To control for this, I keep the random device in all the treatments. What varies is the chance the

first mover’s choice is reversed. In addition to controlling for potential bias, this feature creates

a more realistic situation where people have more or less control, but their intended choices still

matter.

The experiment conducted by Charness and Levine (2007) used both a random device and varied

the alternatives available. Using a modified gift exchange game, the experiment included a coin
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flip that determined whether the wage of the employee would be higher or lower than what the

employer chose. The potential payoffs for the employee were the same, whether the employer

chose a high wage and chance made it lower or the employer chose a low wage and chance made

it higher. The results suggest that the intentions of the employer influenced the wage choices by

employees. Charness and Levine (2007) did not keep all the potential outcomes constant. Instead

the alternatives that could be reached were either very beneficial for the employer or very beneficial

for the employee. This is how an employer’s choice was viewed as having good intentions or not.

One key difference in this paper, is that in the experiment the potential end node payoffs are kept

constant irrespective of the first movers choice. The first mover can only make certain outcomes

more likely to occur.

Information about what the first mover chose can be potentially important in understanding fair-

ness. Charness and Levine (2007) did not include a treatment where workers did not know what

wage the firm selected. While this is realistic in the context of their experiment, generalizing the

results to other domains becomes difficult in situations were the first mover’s choice is not observ-

able. For example, using a trust game Cox and Deck (2006) examined second mover behavior

when the first mover’s choice had a 25% chance to be reversed, but the second mover was not told

what the first mover chose. The results suggest that second movers gave the first movers the benefit

of the doubt. Cox and Deck (2006) did not include a treatment where the first mover’s choice was

known to the second mover. In this paper, I include a condition where the second mover is told

what the first mover chose and a condition where the second mover is not told that information.

Potential changes in behavior between these two treatments can shed light on the importance of

observing others’ intentions.
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Figure 1.1: Sequential Prisoner’s Dilemma with Nature and Perfect Information

1.2 Sequential Prisoner’s Dilemma with Nature

Figure 1.1 shows the sequential prisoner’s dilemma with nature under perfect information. The

first mover decides whether to cooperate or defect first. After first mover chooses, nature will

randomly select cooperate or defect. After observing both what first mover chose and the choice

by nature, the second mover can choose to cooperate or defect. Figure 1.2 shows the game with

imperfect information. In this game, the choice by first mover is no longer observed by the second

mover. The second mover only observes whether nature has cooperated or defected.

The probabilities that nature will choose cooperate or defect differ depending on the choice of

player 1. The term θ is the chance that the first mover’s choice is reversed.2 When θ < 1
2 and

the first mover cooperates, there is a higher chance that nature will cooperate compared to if the

first mover choose to defect. Natures choice can be thought of as the first mover’s control. Lower

values of θ make it more likely that that nature will cooperate if the first mover cooperates and

defect if the first mover defects. This paper will focus on the case where θ ≤ 1
2 .3

2While this paper assumes the reversal probability is the same whether the first mover cooperates or defects.
Theoretical results are similar if the reversal probabilities are allowed to differ. For clarity of presentation, a single
probability θ is used both in the theoretical analysis and the experiment.

3The analysis can be done without this restriction. However, if θ > 1
2 , then the choice that the first mover chooses

is more likely to be switched. While this makes sense mathematically, it is not clear that this represents what occurs
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Figure 1.2: Sequential Prisoner’s Dilemma with Nature and Imperfect Information

1.3 Theories of Social Preferences

This section provides a review of the theoretical predictions of outcome-based and intention-based

models of fairness. For interested readers, formal definitions and equilibrium predictions for the

discussed models can be found in the Appendix A. The analysis focuses on second mover behavior,

but first mover equilibrium predictions are available upon request.

Proposition 1. Inequity aversion (Fehr and Schmidt, 1999) predicts that second mover cooperation

only depends on the results of nature and information about the first mover’s choice will have no

effect on cooperate rates

A prominent model of outcome based preferences is the model of inequity aversion (Fehr and

Schmidt, 1999). In a two player game where players have inequity averse preferences (Fehr and

in most human interactions. Having θ > 1
2 means that if the first mover wants nature to be more likely to choose

cooperate, then the first mover should defect. This is not say these types of situations cannot occur, but the main focus
of the paper will be when a player’s intended choice matches the player’s actual choice.
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Schmidt, 1999), each individual i has the following utility function:

Ui(πi,π j) = πi−αi ·max{π j−πi,0}− βi ·max{πi−π j,0} (1.1)

where αi,βi ≥ 0 and the payoff for individual i is πi and the payoff for individual j is π j. Both

αi and βi capture the degree in which individuals dislike inequality that is advantageous and dis-

advantageous, respectively. The model captures the idea that people prefer distributions that are

more equal.

With perfect information, inequity aversion predicts that cooperation by second movers will only

occur if nature cooperates (see proposition 3 in Appendix A for details). In addition, second mover

cooperation should not differ depending on whether the first mover cooperated or defected. For

second movers, the key parameter that can lead to cooperation is βi. In order for the second mover

to cooperate they must sufficiently dislike getting more than the first mover.

Under imperfect information, inequity aversion predictions are the same. This occurs because

the second mover is only concerned about the distribution of outcomes at the end node of the

game. As a result, the decision to cooperate is based entirely on the end node payoffs and not how

these payoffs were reached. This suggests that changes in information should have no impact on

cooperation.

Proposition 2. Intention-based reciprocity (Dufwenberg and Kirchsteiger, 2004) predicts: (a) that

second mover cooperation only depends on the first mover’s choice. (b) With perfect information,

conditional cooperation is only possible when the reversal probability is low. (c) Cooperation

should be higher when information is imperfect.

According to the intention-based model of reciprocity by Dufwenberg and Kirchsteiger (2004)

the utility of an individual i is as follows: Ui = πi + λi · ki j · φi ji where λi ≥ 0 and captures i’s

sensitivity towards reciprocity. The function ki j captures person i’s kindness towards person j.

While the function φi ji is a measure of i’s belief about the kindness of j towards i. Both ki j and φi ji

depend on individual first and second order beliefs (for details see Appendix A). This framework
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measures kindness at a particular node based on the difference between the resulting payoff and an

equitable payoff. The equitable payoff is computed as the average of the maximum and minimum

possible efficient payoffs. In other words, kindness is based on the current choice and what could

have occurred if different choices were taken. This allows the intentions of others to matter.

With perfect information, cooperation in pure strategies by second movers is only possible when

the reversal probability for the first mover’s choice is low (see proposition 4 in the Appendix

A for details). In other words, the second mover will only cooperate when the first mover has

high degree of control over her actions. When control is high and with sufficient concern about

reciprocity, the second mover will cooperate if the first mover cooperates and defect if the first

mover defects. Importantly, according to this model, the second mover will ignore the results of

nature and condition their chose entirely on the first movers decision.

Under imperfect information, conditional cooperation is possible even when the reversal probabil-

ity is high. As a result, second mover conditional cooperation may increase when the first mover’s

choice is uncertain (see proposition 4 in the Appendix A for details). Caution must be taken with

this result because it relies on the sequential reciprocity equilibrium holding in the imperfect in-

formation setting. Under this equilibrium concept, second movers know with probability one the

choice of the first mover. This is a strong assumption that may not hold.

Both inequity aversion (Fehr and Schmidt, 1999) and reciprocity (Dufwenberg and Kirchsteiger,

2004) can give quite different predictions in the sequential prisoner’s dilemma with nature. It is

possible that people may care about both outcomes and intentions. In Appendix A, a mixed con-

cerns model is developed that combines concerns for inequity aversion (Fehr and Schmidt, 1999)

and reciprocity (Dufwenberg and Kirchsteiger, 2004) into a single framework. The model captures

predictions of both models but suggests an additional equilibrium under perfect information where

the second mover only cooperates if the both the first mover and nature cooperate.

Importantly, the mixed concerns model and other combined models of outcomes and intentions like
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Falk and Fischbacher (2006), predict that cooperation should increase as the reversal probability

decreases. Reciprocity in these models depend on the control a person has over her choices. When

first movers have greater control their decision to cooperate is viewed as a kinder action compared

to when they have little control.

1.3.1 Individual Heterogeneity

Empathy

In the outcome-based and intention-based models of fairness it is assumed that each individual

person can differ on how much they care about the different fairness concerns. While the mod-

els allow for individual heterogeneity it remains unclear why individuals differ in their concerns

for fairness. One potential motivation for fair behavior may stem from individual capacity to em-

pathize with others. In the Theory of Moral Sentiments, Adam Smith highlighted “compassion” or

“fellow feeling” as the main factor in moral behaviors (Smith, 1790). This factor is now known as

empathy and is essential in order for humans to understand others (Batson, 2011).

Empathic concern is the feeling of compassion or concern an individual has for the welfare of

another person and the desire to help (Singer and Steinbeis, 2009; Batson, 2011). In the empathy-

altruism hypothesis, empathic concern is proposed as the motivation for altruistic behavior. In

order for empathic concern to be activated, an individual must perceive that another person is in

need or value the welfare of that person (Batson et al., 2007). Once activated, empathic con-

cern creates a desire to help that person. Empirical support suggests that empathic concern is an

important component in altruistic behavior. Using survey evidence, empathic concern has been

correlated with preferences for charitable giving (Bekkers, 2006; Ridinger, 2011), helping inten-

tions (Kruger, 2003), and distributive justice (Ridinger, 2011). Additionally, empathic concern has

been shown to be important in explaining behavior in dictator games (Bartels et al., 2013; Leliveld

et al., 2012), and public good games (Batson et al., 1995; Oceja and Jimenez, 2007).
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A few studies have suggested that empathic concern may be important in understanding coopera-

tion in prisoner’s dilemma games. In Batson and Moran (1999), female subjects played a one-shot

prisoner’s dilemma game with one-way communication. In the communication treatment, female

subjects thought they were receiving written communication from the other player but instead the

experimenters sent a note describing a negative personal experience. To induce different levels

of empathy for the other player, subjects were asked to read the note objectively (low empathy)

or try to imagine the situation from the other person’s point of view (high empathy). Although

the sample size was small, cooperation was higher when subjects read the note and even higher

when adopting the viewpoint of the other person. Rumble et al. (2010) induced empathy in a sim-

ilar way as Batson and Moran (1999) in a repeated prisoner’s dilemma. Subjects believed they

were playing with another player, but they were actually playing with a pre-programmed com-

puter. Treatments varied whether the computer played tit for tat (no noise), tit for tat with noise

(noise), and a noncooperative strategy. The results showed that the high empathy condition sus-

tained high cooperation in the noisy condition, but not in the noncooperative strategy. Batson and

Ahmad (2001) repeated the experiment in Batson and Moran (1999) except that female subjects

were told that the other player had defected. The results showed that only 5% of subjects chose to

cooperate in the no empathy condition, but 45% cooperated in the high empathy condition. These

studies suggest that higher empathic concern may increase cooperation, but they cannot explain

whether empathic concern drives increased cooperation through positive reciprocity, distributional

concerns, or a combination of both.

In order for empathic concern to be activated, the target must be perceived as in need of help.

In the sequential prisoner’s dilemma with nature, cooperation by the first mover requires trust

that the second mover will cooperate as well. By cooperating, the first mover makes themselves

more vulnerable to exploitation. People who have higher empathic concern could be more likely

to cooperate if the first mover cooperates. If the first mover defects, then it is more likely that

the second mover will receive a lower payoff. First mover defection could be viewed negatively

by second movers, and subsequently not activate empathic concern. If empathic concern is not
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activated, then there should be no significant difference in cooperation rates based on empathic

concern. This suggests that higher empathic concern should correlate with positive reciprocity, but

not with negative reciprocity.

Perspective Taking

The equilibrium concept assumed in the model of Dufwenberg and Kirchsteiger (2004) is quite

strong as it requires individuals to have correct higher order equilibrium beliefs. Empirical studies

of individual beliefs suggest that this assumption may be too strong for some individuals. When

subjects choose in both roles, Blanco et al. (2014) found a “consensus effect” in a sequential

prisoner’s dilemma game where individual beliefs about the choices of others were biased towards

one’s own decision. In Dhaene and Bouckaert (2010), both first and second order beliefs were

similar in the sequential prisoner’s dilemma but were biased in the ultimatum game. Individual

differences in the ability to predict others behavior is one potential explanation for these results.

Predicting others behavior in strategic environments appears to depend on perspective taking (Sher

et al., 2014). Perspective taking is the ability to imagine or understand what another person is

thinking or feeling (Batson, 2011). When an individual engages in perspective taking they may

“put themselves in another person’s shoes.” Evidence suggests that perspective taking develops as

children age and is deficient in individuals who have autism (Singer, 2009).

In the sequential prisoner’s dilemma with nature, first movers must use perspective taking to at-

tempt to predict what potential second movers will do. Second movers may use perspective taking

to try to understand the meaning behind the observed actions of the first mover. For second movers

who have low perspective taking, assuming that they hold correct first and second order beliefs may

be too strong. Low perspective taking may hold beliefs that are more likely to be biased. In the

mixed concerns model, the equilibrium beliefs determine the kindness of the first mover’s action.

If a subject has low perspective taking then they may be more likely to misinterpret the meaning

13



of others’ actions. In the perfect information case, the first mover can signal their intended action

via their choice of cooperation or defection. If control is low, cooperation by the first mover is a

less costly signal. As a result, even subjects who do not have “good” intentions may choose to

cooperate hoping that second movers will think that they have “good” intentions and subsequently

reward them. Individuals who have high perspective taking should be more likely to recognize that

selfish first movers may be more likely to cooperate when control is low. As a result, they should

be less likely to reciprocally cooperate when control is low compared to individuals who have low

perspective taking. High perspective taking second movers may feel less guilty about defecting if

the first mover cooperates because if control is low, then it is more likely they are defecting on a

selfish cooperator. Similarly, when first mover control increases higher perspective taking should

result in higher cooperation as they may be more likely to recognize the kindness of the first mover.

When individuals have low perspective taking, observing higher cooperation by first movers may

lead these second movers to think that people are being kind and as a result make these second

movers more likely to cooperate when control is low.

1.4 Experiment

1.4.1 Experimental Design

A total of 246 students at a large public university participated in experimental sessions conducted

in a computer laboratory. Students were recruited from a large subject pool. Recruitment to

the subject pool took place through both classroom advertisements as well as through univer-

sity emails. Prior to each experimental session, a random draw of students from the subject pool

were sent an email about the upcoming session. Students then registered through the subject pool

website. When registered students arrived at the experiment, they were randomly assigned to a

computer terminal. No subject participated in more than one session.

14



The experiment was programmed and conducted with the software z-Tree (Fischbacher, 2007).

At the start of the experiment, subjects were randomly assigned to the role of first or second

mover. This role stayed the same throughout the experiment and each round subjects were ran-

domly matched with a different subject.4 After reading instructions, subjects completed a quiz to

test comprehension of the instructions5. Once finished, subjects played 20 rounds of a sequential

prisoner’s dilemma with nature. The role of nature was played by the computer. Each round the

first mover could choose to cooperate or defect. After that choice, there was a random chance the

computer reversed that choice. After both the first mover’s choice and the results of the computer,

the second mover then chose whether to cooperate or defect. To avoid potential framing effects

subjects could choose A “cooperate” or B “defect.”

Each subject participated in one of four possible treatments. Two sessions were conducted for each

treatment for a total of eight sessions. The experiment used a within and between subjects design.

The reversal probability varied within subjects. Each treatment had a High Control condition

and a Low Control condition. In the High Control condition, the chance the computer reversed

the first movers choice was 10%.6 For the Low Control condition, the reversal probability was

40%.Subjects received the High Control condition in the first ten rounds and the Low Control

condition in the last ten rounds. Sessions were run in reverse to control for order effects. Each

subject was told that the first ten rounds contained either the high control or low control. In order

to allow between subject analysis, subjects were not told what the control would be in the last ten

rounds until the start of the 11th round. The advantage of varying the control within subjects is that

I can account for individual responses to the change in the reversal probability. Since it is assumed

that utility functions vary by each individual i, using a purely between subject design creates the

concern in smaller samples that differences in subject responses could be due to random differences

in the utility functions between subjects and not necessarily due to the treatment variables.

4Due to not having exactly 40 subjects in each session there was some contamination in matching.
5A copy of the instructions given to subjects can be found in Appendix A.
6The reversal probability of 10% corresponds to figure 1.1 and 1.2 where θ = 0.1.
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The information varied between subjects. Each subject participated in either the Known or Uncer-

tain treatment. In the Known treatment, subjects were told what the first mover chose and what the

computer chose. In the Uncertain treatment, subjects were only told what the computer chose.

Subjects received a $7 show up payment and were paid based on three randomly selected rounds.

The experiment lasted an average of 40 minutes each session. Subjects could earn anywhere from

$10 to $19. The average amount earned by subjects was approximately $14. Table 1.1 gives

information about the demographic characteristics of subjects by treatment. The average age,

number of economic classes, and number of statistics classes are quite similar across treatments.

Overall, 61% of subjects were female.

Table 1.1: Treatment Information

High Control First Low Control First
Known Uncertain Known Uncertain Total

Average:
Age 20.34 20.53 20.56 20.24 20.42
Number of 1.18 1.33 1.26 1.53 1.32
Economics Classes
Number of 1.05 1.08 1.16 0.93 1.06
Statistics Classes
Take Home 13.66 13.83 13.76 13.84 13.77
Earnings

Female (Fraction) 0.63 0.64 0.52 0.67 0.61

Number of 62 64 62 58 246
Subjects

1.4.2 Psychometric Measures

After the experiment finished subjects completed a questionnaire containing demographic ques-

tions as well as psychometric tests designed to elicit levels of empathic concern, and perspective

taking. To measure empathic concern and perspective taking, I used a subset of the interpersonal

reactivity index (IRI) (Davis, 1983). The measure of empathic concern consisted of seven state-
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ments, for each statement subjects rated on a 5-point scale how well each statement described

them. Examples of the statements are “I often have tender, concerned feelings for people less for-

tunate than me” and “When I see someone being treated unfairly, I sometimes don’t feel very much

pity.” Similarly, the measure of perspective taking consisted of seven statements that subjects rated

on a 5-point scale how well each statement described them. Examples of the statements are “I

sometimes find it difficult to see things from the “other person’s” point of view” and “When I’m

upset at someone, I usually try to “put myself in that person’s shoes”. Both sets of statements for

empathic concern and perspective taking had strong internal consistency with Cronbach’s alphas

of 0.73 and 0.70, respectively. Using subject responses, two variables representing empathic con-

cern and perspective taking were derived using factor analysis. The eigenvalue for the empathic

concern factor was 2.005 while the eigenvalue for the perspective taking factor was 2.009.

1.4.3 Hypotheses

Hypothesis 1: (a) If subjects only care about inequity aversion, then there should be no differ-

ences in second mover cooperation as control or information changes. (b) If subjects care about

reciprocity or mixed concerns, then cooperation rates should be larger in the Uncertain treatment

relative to the Known treatment.

Hypothesis 1 (a) directly from propositions 1 and 3 (see Appendix A for details). Changes in

control and information do not change the outcomes at the end nodes of the game. As a result

outcome-based models like inequity aversion predict no change in cooperation rates across the

treatments. Hypothesis 1 (b) comes from the propositions 2, 4, and 5 (see Appendix A for details).

If individuals care about reciprocity, the distribution of these concerns are similar across the treat-

ments, and first mover cooperation is similar as information changes, then overall second mover

cooperation rates should be higher in the Uncertain treatment compared to the Known treatment.

Hypothesis 2: In the Known treatment: (a) Concern for reciprocity predicts that second mover co-
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operation will only occur if the first mover cooperates. (b) Inequity aversion predicts that second

mover cooperation should only occur if the computer cooperates. (c) If subjects have mixed con-

cerns, then in addition to the reciprocity and inequity aversion predictions, the model also predicts

an additional equilibrium in the High Control condition where subjects only cooperate if the first

mover and nature cooperates.

Hypothesis 2 (a) follows from propositions 2 and 4 while hypothesis 2 (b) follows from proposi-

tions 1 and 3. Hypothesis 2 (c) comes from proposition 6 (see Appendix A for details), and only

occurs in pure strategies in the High Control condition.

Hypothesis 3: If the first mover cooperates, then both reciprocity and the mixed concerns model

predict that second mover conditional cooperation will be larger in the High Control condition

compared to the Low Control condition.

This hypothesis results from proposition 2, 4, 5, 6 and 7 (see Appendix A for details). In the

reciprocity model, first mover cooperation should be viewed as kinder by second movers in the

High Control condition compared to the Low Control condition. If first movers cooperate, then the

reciprocity and mixed concerns model predict that second mover cooperation should be higher in

the High Control condition.

Hypothesis 4: In the Known treatment: (a) Second movers who have higher empathic concern

should be more likely to cooperate if the first mover cooperated, but differences in empathic con-

cern should have no effect on cooperation given the first mover defected. (b) Second movers with

higher perspective taking should be less likely to conditionally cooperate in the Low Control con-

dition compared to the High Control condition.
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1.4.4 Potential Econometric Issues

Due to subjects making repeated choices in the experiment, the use of standard ordinary least

squares regressions is problematic as it is unlikely that the independence assumption will be met.

In addition, the decision to cooperate or defect is a binary variable suggesting that non-linear

regression is more appropriate. To deal with these issues, this paper uses both random effects probit

regressions. The random effects probit model controls for random individual heterogeneity among

subjects assuming there is no correlation between the individual error term and the independent

variables. Although robust to other standard error assumptions, all regressions report clustered

robust standard errors at the subject level. Where applicable, additional robustness checks were

conducted using fixed effects logit (see Appendix A). The fixed effect logit controls for subject

specific effects that do not change over time.

Another issue is that both empathy and perspective taking where measured after subjects partici-

pated in the experiment. Experimental conditions may have influenced how subjects answered the

empathy and perspective taking. If this is true, then any correlation between the treatments and

empathy and perspective taking could be due to the post elicitation of the measures. Table S1 and

the subsequent analysis using nonparametric tests in Appendix A shows that scores on empathic

concern and perspective taking where not significantly different from each other by treatment and

condition. This suggests that the treatments themselves do not seem to have led subjects to answer

differently to the empathy and perspective taking measures.

One potential concern is that due to possibly high correlation between empathy and perspective

taking that including both these terms in the same regression may create multicollinearity. Ad-

ditional regressions including only empathy or only perspective taking, show that the coefficient

estimates are largely similar. While there is high correlation between the two variables, the esti-

mates for their effects on cooperation appear to be unaffected by their simultaneous inclusion in

the regression.
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Figure 1.3: Average First Mover Cooperation by Treatment (First 10 Rounds)

1.5 Results

Result 1: Second mover cooperation was higher in the Low Control and Uncertain condition.

Figure 1.3 shows the average first mover cooperation by treatment restricted to the first 10 rounds.7

First movers cooperated more often in the Low Control condition compared to the High Control

Condition. Cooperation between the Known and Uncertain treatments appears to be similar. Figure

1.4 shows the average second mover cooperation by the computer choice. Second movers coop-

erated less often when the first movers choice was known compared to uncertain. This suggests

that knowledge of the first movers choice mattered contrary to what is predicted by outcome-based

fairness models. Looking at the Known Treatment, figure 1.5 shows the average second mover co-

operation rates for the different paths of play. Clearly, cooperation was higher when the computer

cooperated

7This restriction is done for clarity of presentation as the results are similar when using the all 20 rounds.
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Table 1.2 gives results from random-effects probit regressions using the data from the first 10

rounds. The restriction allows a between subjects analysis, and the results suggest that cooperation

by the first mover was significantly higher in the Low Control condition. Higher cooperation by

first movers when control is low could be due to the fact that cooperation is less costly since there

is a high chance that their choice will be reversed. In the uncertain treatment, first movers could

avoid having subjects learn about their choices, but they were still aware of how their choice influ-

enced the second movers. 8 Interestingly, first mover behavior was not influenced by whether their

intended choice would be known or unknown to the second mover. Second movers cooperated

more often in the Uncertain treatment and Low Control condition. These effects seem to be addi-

tive since the interaction was not significant9. Despite the lack of change in cooperation by first

movers in the Uncertain treatment, second movers were more likely to cooperate in the Uncertain

treatment. Similar to Cox and Deck (2006), it appears that subjects gave first movers the benefit of

the doubt.

Result 2: Inequity aversion, reciprocity, and mixed concerns are unable to fully explain the exper-

imental results.

Purely reciprocal second movers in the Known treatment should cooperate only if the first mover

cooperated and ignore the computers choice. Purely inequity averse players should cooperate at

the same rates for all treatments and cooperate only if the computer cooperates. The results from

table 1.3 show that neither models of pure reciprocity nor pure inequity aversion alone can explain

the observed results in the Known treatment. Subjects were clearly drawn to the Pareto superior

outcome. However, in the Known treatment, second movers were more likely to choose the Pareto

superior outcome if the first mover cooperated. This result suggests that second movers were

influenced by the intentions of the first mover.

Whenever the first mover’s choice is reversed there are potentially competing norms for fair minded

8This is similar to the “plausible deniability” treatment in the dictator game experiment by Dana et al. (2007).
9In addition, these results are robust to including age, number of economic classes, number of statistics classes,

gender, and political views.
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Table 1.2: First Mover and Second Mover Cooperation (First 10 Rounds)

First Mover Second Mover
Predicted Predicited

Cooperation Probability Cooperation Probability

Uncertain −0.01 −0.00 0.47∗ 0.06∗

(0.13) (0.04) (0.21) (0.03)

Low Control 0.42∗∗ 0.15∗∗ 0.46∗ 0.06∗

(0.13) (0.04) (0.21) (0.03)

First Mover and 1.30∗∗∗ 0.26∗∗∗

Computer cooperated (0.15) (0.04)

First Mover cooperated 0.10 0.01
and Computer defected (0.24) (0.03)

First Mover defected 1.20∗∗∗ 0.27∗∗∗

and Computer cooperated (0.17) (0.05)

Female 0.10 0.04 −0.21 −0.03
(0.13) (0.05) (0.21) (0.03)

Intercept −0.11 −1.52∗∗∗

(0.18) (0.27)

N 1230 1230 1230 1230
ρ 0.23∗∗∗ 0.23∗∗∗ 0.45∗∗∗ 0.45∗∗∗

Model χ2 70.76 70.76 135.90 135.90
Predicted probabilities represent a discrete change from 0 to 1. Cluster robust standard errors at the subject
level in parentheses. Results are from random-effects probit models that includes round fixed effects.
Dependent variable is equal to 1 if player cooperated and equal to 0 otherwise.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

subjects. One hypothesis is that when faced with conflicting norms people will be more likely

to select the norm that coincides with their own self-interest (Bicchieri, 2006). If first movers

cooperated and the computer defected, cooperation by second movers was insignificant. While

reciprocity suggests subjects should cooperate, inequity aversion predicts that subjects will defect.

While this fits the hypothesis that people will select the norm that makes them personally better

off, this does not seem to be the case when the first mover defected and computer cooperated.

Here cooperation by second movers was significant. Reciprocity predicts that subjects should

defect while inequity aversion suggests people will cooperate. While there was less cooperation
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Table 1.3: Second Mover Cooperation by Treatment

Known Uncertain
High Control Low Control High Control Low Control

First Mover and 1.61∗∗∗ 1.84∗∗∗ 1.42∗∗∗ 1.50∗∗∗

Computer cooperated (0.25) (0.28) (0.23) (0.29)

First Mover cooperated −0.03 −0.32 0.07 0.33
and Computer defected (0.63) (0.46) (0.64) (0.33)

First Mover defected 1.02∗∗ 1.42∗∗∗ 1.75∗∗∗ 1.57∗∗∗

and Computer Cooperated (0.31) (0.29) (0.33) (0.27)

Low Control First 0.29 1.44∗ −0.16 2.11∗∗

(0.50) (0.61) (0.53) (0.69)

Female −0.15 0.18 −0.63+ −0.21
(0.34) (0.40) (0.36) (0.51)

Intercept −1.74∗∗∗ −3.01∗∗∗ −1.19∗∗ −2.65∗∗∗

(0.44) (0.62) (0.44) (0.70)

N 589 620 578 578
ρ 0.51 0.62 0.50 0.68
Model χ2 59.61 66.98 61.45 65.73
Hypothesis Tests
Inequity Aversion (Prob> χ2(1)) 0.07+ 0.07+ 0.31 0.78
Reciprocity (Prob> χ2(1)) 0.01∗∗ 0.00∗∗∗ 0.04∗ 0.00∗∗∗

Cluster robust standard errors at the subject level in parentheses. Hypothesis for Inequity Aversion is that
cooperation given computer cooperated is the same regardless of first mover’s choice. Hypothesis for
Reciprocity is that cooperation given first mover cooperated is the same regardless of computer’s choice.
Results are from random-effects probit regressions with round fixed effects.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

if the first mover defected, cooperation was much higher than we would suspect if people choose

between competing norms by selecting the norm that maximizes their own payoff.

In the uncertain case, we fail to reject the predictions of inequity aversion but the reciprocity pre-

dictions are rejected. This test of the reciprocity model is more of a test of the SRE concept,

because the concept requires that the second mover knows for certain that the first mover cooper-

ated even though they only observed the computer defecting. This suggests that when players have

imperfect information the SRE concept could be too strong.
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From table 1.3 it appears that order mattered in the experiment. The variable Low Control First

is equal to one if subjects received the Low Control condition in the first ten rounds. In both the

Known and Uncertain treatments, subjects who started the experiment with Low Control cooper-

ated at higher rates compared to subjects who received the Low Control second. This suggests that

there was some path dependence in overall cooperation rates depending on which condition sub-

jects received first. Despite this, the direction of change is consistent with the result that subjects

cooperated more often when control was low.

Result 3: In the Known treatment, if the first mover cooperated and the computer cooperated,

second mover cooperation was higher in the Low Control condition compared to the High Control

condition.

Clearly, second movers were influenced by the different treatments and by the path of play. The

mixed concerns model allows players to care about both what the first mover chose and the results

from the computer. In the Known treatment, the mixed-concerns model predicts that when control

is high and the first mover cooperates, then cooperation should be higher compared to the low con-

trol treatment. This prediction is not supported by the results. In round 1 of the Known treatment,

given that both the first mover and the computer cooperated, second mover cooperation in the high

control treatment was 17.6% compared to 52.9% in the low control treatment. These cooperation

rates are significantly different from each other (Wilcoxon rank-sum test, z=-2.121, p=0.034). This

result is puzzling because theoretical predictions from reciprocity suggest that people should inter-

pret cooperation by the first mover when control is high as kinder than cooperation when control is

low. However, it appears that subjects responded in the opposite way as the model predicts. Since

all end node payoffs for both players were kept constant, it appears that the difference is primarily

through how individuals were influenced by the reversal probability.

Result 4: (a) In the Known and Low Control Treatment, second movers with lower perspective

taking were more likely to cooperate. (b) In the Known Treatment, second movers with higher

empathic concern cooperated more often if the first mover cooperated.
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Perspective taking could be important in how others interpret or try to understand the actions of

others. If individuals care about others’ intentions, then perspective taking may be an influen-

tial factor in determining the intentions of others. Table 1.4 shows the results looking at the role

of perspective taking on cooperation. In columns (1) and (2) , differences in perspective taking

do not appear to have influenced overall cooperation across all treatments. When the regressions

were restricted to the Known Treatment, perspective taking by itself is not significant. However,

when perspective taking is interacted with the Low Control condition the interaction is signifi-

cant. Higher perspective taking was associated with lower cooperation rates in the Low Control

treatment.

Figure 1.6 classifies individuals with lower than median perspective taking as low perspective and

higher than median perspectve taking as high perspective. In the high control treatment average

conditional cooperation by high perspective takers is higher than low perspective takers. However,

in the low control condition this is reversed. The regression results from table 1.5 show that the

interaction term is significant both when the first mover cooperated, and when the first mover

defected. Figure 1.7 plots the predicted probabilities from table 1.5 by scores in perspective taking

for subjects in the High and Low Control conditions. When the first mover cooperated there is a

clear decline in cooperation as scores in perspective taking increase. This decline actually crosses

the high control treatment suggesting that individuals who have a high degree of perspective taking

may have been more likely to cooperate in the High Control condition. Figure 1.8 plots the mean

difference in predicted probability between the High and Low Control conditions by perspective

taking. This graph shows that individuals who score low on perspective taking were significantly

more likely to cooperate in the Low Control condition compared to low perspective takers in the

High Control condition. While figure 1.4 suggested that high perspective takers may have been

more likely to cooperate in the High Control condition this difference is not significant.

It is possible that subjects mistook first mover cooperation for kindness in the Low Control con-

dition. One potential explanation for subjects with low perspective taking is that they just did not
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Figure 1.6: Average Second Mover Conditional Cooperation in Known Treatment by Perspective
Taking (First 10 Rounds)

understand what they were doing. While this is possible, it seems unlikely because there was no

effect from perspective taking in the High Control condition. One explanation for this could be

that intentions were much easier to understand in this situation. When the first mover cooperated,

most of the time the first movers choice matched the computer result. This may have made it easier

for subjects to understand the meaning of the first movers choice despite differences in perspective

taking abilities. Recent research has suggested that people have an automatic intuition to cooperate

(Rand et al., 2012). Low perspective takers may have found difficulty in inferring the meaning be-

hind first mover cooperation in the Low Control condition. As a result, they may have been more

likely to go with their gut instinct to cooperate.

Empathic concern could potentially lead to increased cooperation through it’s influence on al-

truism. From table 1.5, columns (1) and (2) support this view as subjects with higher empathic

concern were more likely to cooperate overall. Columns (3) and (4) in table 1.5 show that higher
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Table 1.4: Second Mover Cooperation with Empathy and Perspective Taking (First 10 Rounds)

All Treatments Known
(1) (2) (3) (4)

Second Second Second Second
Mover Mover Mover Mover

Cooperation Cooperation Cooperation Cooperation

Empathic Concern 0.30∗ 0.31∗ 0.41+ 0.39+

(0.13) (0.13) (0.23) (0.22)

Perspective Taking 0.04 0.18 −0.21 0.14
(0.13) (0.15) (0.23) (0.28)

Low Control 0.55∗ 0.56∗ 0.45 0.38
(0.21) (0.22) (0.34) (0.33)

Low Control X −0.37 −0.87∗∗

Perspective Taking (0.24) (0.34)

Uncertain 0.52∗ 0.52∗

(0.21) (0.21)

First Mover and 1.33∗∗∗ 1.33∗∗∗ 1.43∗∗∗ 1.42∗∗∗

Computer cooperated (0.18) (0.18) (0.28) (0.28)

First Mover cooperated 0.04 0.03 −0.38 −0.39
and Computer defected (0.24) (0.24) (0.48) (0.50)

First Mover defected 1.23∗∗∗ 1.23∗∗∗ 1.14∗∗∗ 1.17∗∗∗

and Computer Cooperated (0.19) (0.19) (0.28) (0.28)

Female −0.34 −0.32 −0.21 −0.07
(0.21) (0.22) (0.34) (0.31)

Intercept −1.53∗∗∗ −1.57∗∗∗ −1.54∗∗∗ −1.63∗∗∗

(0.29) (0.29) (0.47) (0.46)

N 1200 1200 610 610
ρ 0.43 0.42 0.50 0.46
Model χ2 137.51 138.86 64.17 65.65
Cluster robust standard errors at the subject level in parentheses. Regressions are restricted to the first 10 rounds.
Results are from random-effects probit regressions with round fixed effects.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

empathic concern is associated with increase cooperation in the known treatment. The coefficient

for empathic concern is not significant when the regressions are restricted to the uncertain treat-

ment. This suggests that higher empathic concern may only increase cooperation if subjects can

view the actions of the first mover.
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Table 1.5: Conditional Cooperation in Known Treatment with Empathy and Perspective Taking

First Mover Cooperated First Mover Defected
Second Mover Cooperation Second Mover Cooperation

Empathic Concern 0.64∗ 0.25
(0.31) (0.21)

Perspective Taking 0.07 0.09
(0.41) (0.23)

Low Control 0.37 0.34
(0.53) (0.30)

Low Control X −0.97∗ −0.68∗

Perspective Taking (0.48) (0.34)

Computer cooperated 2.18∗ 1.14∗∗∗

(0.89) (0.27)

Female −0.16 −0.10
(0.47) (0.36)

Intercept −2.77∗ −0.90+

(1.13) (0.50)

N 209 306
ρ 0.61 0.34
Model χ2 21.95 29.68
Cluster robust standard errors at the subject level are in parentheses. Regressions are restricted to
the first 10 rounds. Results are from random-effects probit regressions with round fixed effects.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 1.6 examines the influence of empathic concern in the Known Treatment condition on the

first movers choice. If first movers cooperated, individuals with higher empathic concern were

more likely to cooperate. If first movers defected, no significant difference in cooperation occurred

based on differences in empathic concern. This supports the hypothesis that first mover cooperation

activates empathic concern leading to cooperation. Defection by first movers does not activate

empathic concern, and as a result empathic concern does not influence behavior. It appears that

empathic concern may be an important factor in individual desire to reward others for “good”

intentions.

29



0
.1

.2
.3

.4
.5

M
ar

gi
na

l P
re

di
ct

ed
 M

ea
n

-1 -.8 -.6 -.4 -.2 0 .2 .4 .6 .8 1
Perspective Taking

First Mover Cooperated

0
.1

.2
.3

.4
.5

M
ar

gi
na

l P
re

di
ct

ed
 M

ea
n

-1 -.8 -.6 -.4 -.2 0 .2 .4 .6 .8 1
Perspective Taking

First Mover Defected

High Control Low Control

Figure 1.7: Predicted Probability by Perspective Taking in Known Treatment (First 10 Rounds)

1.6 Conclusion

This paper has shown that cooperation rates in the sequential prisoner’s dilemma with nature are

greater than predicted by pure self-interest. The failure of pure-self interest to explain behavior in a

wide range of one-shot experimental games has led many researchers to suggest fairness concerns

as a potential explanation for the empirical results (Camerer, 2003). Theoretical models of fairness

can be classified into two types: outcome-based and intention-based. Outcome-based models of

fairness assume that people care about fair distributions (Bolton and Okenfels, 2000; Fehr and

Schmidt, 1999). These models assume that intentions are not relevant for predicting behavior.

The results from this experiment suggest that outcomes matter, but purely consequentialist models

cannot fully explain subject behavior. Intention-based models capture the idea that people are

reciprocal, preferring to be kind to people who are kind to them and punish people who are unkind

to them (Dufwenberg and Kirchsteiger, 2004; Rabin, 1993). In this experiment intentions mattered
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as well, but current models of intentions failed to explain the concerns for fair outcomes.

The mixed motives model combined both inequity aversion and reciprocity into a single frame-

work. While able to account for concerns about both outcomes and intentions, the model was

unable to explain the increased second mover cooperation in the Low Control treatment. The re-

sults highlight that how individuals perceive others’ intentions is still an open question. It is not

possible for people to know with certainty the true intentions of another person. Despite this,

people potentially use the observed actions of others to infer intentions. These intentions could

influence how people respond to others’ behavior and appear to be important in understanding

cooperation.

One important aspect for understanding the attribution of intentions may be perspective taking.

Differences in the ability to take the viewpoint of others was shown to be important in explaining

increased cooperation by second movers when control was low. While concerns for fairness are
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important, both empathic concern and perspective taking could be significant factors in explain-

ing subject behavior in games. Second movers who scored higher on empathic concern where

more likely to cooperate. When the first movers choice was known, higher empathic concern in-

creased cooperation when the first mover cooperated but not when the second mover defected.

This demonstrates that empathic concern is different from negative reciprocity, since subjects with

higher empathic concern were not more likely to defect if the first mover defected. Instead, em-

pathic concern is thought to motivate altruism. This altruistic motivation is activated when the first

mover cooperates leading to increased cooperation. Future research should include measures of

empathic concern and perspective taking to investigate potential relationship in other games and

environments.
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Chapter 2

Ownership, Punishment, and intentions in

real effort bargaining

2.1 Introduction

Decades of experimental research on the ultimatum game has consistently found that behavior

often deviates from what is predicted by individual payoff maximization (Camerer, 2003; Guth

and Kocher, 2014). Insights learned from these studies have expanded knowledge of how people

bargain and led to numerous game-theoretic models that can explain individual behavior.1 For ex-

ample, Falk et al. (2003) showed using a ultimatum game with restricted offers that rejection rates

of the same offer differed depending on what the proposer could have chosen. This result suggests

that individuals may be motivated not only by the distribution of payoffs but also the intentions

of the proposer. When subjects are given the money to bargain by the experimenter proposers

often offer even splits, and half the time responders reject offers lower than 20% (Camerer, 2003).

1These models of fairness focus on individual concerns about the distribution of payoffs (Bolton and Okenfels,
2000; Fehr and Schmidt, 1999) or intention-based reciprocity (Dufwenberg and Kirchsteiger, 2004; Rabin, 1993) or a
combination of both (Charness and Rabin, 2002; Falk and Fischbacher, 2006; Ridinger, 2015a).
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However, individual behavior can differ when subjects produce the surplus from real effort or in-

vestment (Ganter et al., 2001; Gachter and Riedl, 2005; Garcia-Gallego et al., 2008; Fischbacher

et al., 2009; Bediou et al., 2012; Feng et al., 2013; Karagozoglu and Riedl, 2014) or if they hold en-

titlements over the surplus (Hoffman et al., 1994; Leliveld et al., 2008). One explanation for these

results is that individuals are influenced by social norms (Bicchieri, 2006). These norms or rules

about behavior can vary depending on the context of the situation. The production of the surplus

or feelings of entitlement may change the relevant norm that individuals use in their decisions.

It is important to note that in the vast majority of ultimatum game experiments, individuals have

bargained over surpluses given to them by experimenters. Often in real world bargaining, individ-

uals negotiate over a surplus that was previously produced. According to standard theory, whether

or not the negotiating parties produced the surplus themselves should have no impact on indi-

vidual behavior. This is due to prior costs of production being sunk at the start of negotiations.

However, recent research has shown that production before negotiations can strongly influence

individual behavior in bargaining (Ganter et al., 2001; Gachter and Riedl, 2005; Garcia-Gallego

et al., 2008; Fischbacher et al., 2009; Bediou et al., 2012; Feng et al., 2013; Franco-Watkins et al.,

2013; Karagozoglu and Riedl, 2014) . Research on joint production (i.e. when both parties in the

negotiations take part in the production of the surplus) has found that individual behavior is more

in line with equity concerns (Ganter et al., 2001; Gachter and Riedl, 2005; Fischbacher et al., 2009;

Bediou et al., 2012; Karagozoglu, 2012; Feng et al., 2013; Franco-Watkins et al., 2013; Karago-

zoglu and Riedl, 2014). Joint production occurs in many real-world environments including wage

negotiations, government budgets, and team production. The joint production process can poten-

tially generate important norms like entitlements (i.e. beliefs about what a person should receive)

or equity that may impact bargaining behavior.

One particular set of norms that may impact bargaining behavior has to do with ownership. Norms

about ownership are learned early in childhood development. These rules of ownership are so im-

portant that conflict over ownership is thought be one of the most common occurrences in young
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children’s lives (Hay and Ross, 1982). Children between the ages of 2 and 4 often ascribe own-

ership to the first possessor of an object (Friedman and Neary, 2008). In play sessions, 20 and

30 month old children who claimed prior ownership over objects were more likely to instigate

and win property conflicts with children who did not have prior ownership (Ross, 2013). Research

with adult populations in ultimatum and dictator games has suggested that norms of ownership may

have strong effects on individual behavior (Hoffman et al., 1994; Leliveld et al., 2008). Despite

the importance of ownership norms still little is known how prior ownership influences individual

behavior when both parties feel entitled to a share of the surplus due to joint production.

In this paper, I ask: How does prior ownership influence individual behavior in bargaining over a

jointly produced surplus? Do changes in the effectiveness of responder punishment affect adher-

ence and enforcement of ownership norms? This paper uses a laboratory experiment to investigate

how prior ownership, punishment, and intentions influence individual bargaining behavior over a

jointly produced surplus. In the experiment, each subject is paired with another subject in a real

effort task, where their combined efforts jointly produce a surplus. This surplus is allocated to the

subject that preforms better on the task. In the next stage, the two subjects bargain over the surplus

in a series of four mini-ultimatum games with one game randomly selected for payment. In a 2x2

between subjects design, treatments varied both the property rights and the strength of punishment

by the responder. In the Responder Surplus treatment, the surplus was allocated to responders.

In the Proposer Surplus treatment, the surplus was assigned to proposers. In the Equal Threat

treatment, rejection by the responder left both subjects with $0. In the Unequal Threat treatment,

rejection by the responder gave the proposer $2 and the responder $0.

I find that proposers respect prior responder ownership when the responder has a strong ability

to punish, but not when punishment is weak. Responders respect prior proposer ownership when

their ability to punish is weak, but reject at high rates when they have strong punishment. Even

when controlling for differences in individual efforts, the respect of ownership by responders in

the weak punishment condition still remains. An independent measure of rule-following shows
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that individuals who are more likely to follow the rules are more likely to respect prior ownership.

In addition, in varying ownership and the strength of punishment, the distribution of subjects that

conditionally accept unequal offers changes. This adds an additional explanation for the empirical

finding that intentions seem to matter in some cases but not in others(Charness, 2004; Charness

and Levine, 2007; Falk et al., 2008, 2003; Falk and Kosfeld, 2006; McCabe et al., 2000, 2003; ?).

This paper contributes to previous research on joint production with real effort by examining the

importance of prior ownership and punishment in behavior in bargaining. In addition, by using

mini-ultimatum games the results shed light on how the alternatives available influence both pro-

poser and responder behavior. This paper also adds new insight to the understanding of social

norms in bargaining by showing that an independent measure of rule-following is predictive of

bargaining behavior.

Previous experiments examining the importance of ownership or entitlements in ultimatum games

include Hoffman et al. (1994) and Leliveld et al. (2008). In Hoffman et al. (1994), subjects an-

swered quiz questions for the right to be the proposer. Subjects who earned the right, made less

equal offers to responders. Despite this, rejection rates by the responders were relatively unchanged

compared to treatments where the right to be the proposer came from random draw. This exper-

iment in this paper differs from Hoffman et al. (1994) in that subjects will be completing a real-

effort task that is designed to be less reliant on intelligence or cognitive ability. In this experiment,

subjects participate in a real-effort task that involves moving sliders across a screen. Differences

in intelligence or backgrounds are unlikely to be correlated with performance. In addition, this ex-

periment will allow responders to have prior ownership as well, to see if offers by the proposer and

rejection rates are influenced . In Leliveld et al. (2008), subjects did not earn the endowment but

treatments varied whether the endowment was common property, given to the responder, or given

to the proposer. Offers by proposer changed significantly depending on the initial assignment of

the endowment. Deception was used as all subjects played the role of the proposer which could

have biased the results. While proposers seem to be influenced by prior ownership, it is not clear
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what the effect is on responders’ behavior.

Using survey evidence, Franco-Watkins et al. (2013) present subjects with different scenarios of

ultimatum games. Some subjects received a standard ultimatum game and others received ulti-

matum games where effort was involved in the production of the surplus. The authors found that

effort changed both the offers and subjects’ judgment of the fairness of offers. Bediou et al. (2012)

examined the importance of equality or equity by having subjects answer math problems to jointly

produce a surplus prior to an ultimatum game. They found that when proposers produced less

than half of the surplus they tended to offer equal splits, but when they produced more than half

they made offers that where between equal splits and the equitable share. This paper builds on

this literature by examining how prior ownership effects behavior when both parties produced the

surplus.

Falk et al. (2003) studied the importance of distributions and intentions by conducting an exper-

iment in which subjects played four mini-ultimatum games illustrated in figure 2.1. In all the

games, proposers could select an (8,2) offer which gave $8 for herself and $2 for the responder.

The possible alternative offers available to the proposer varied across the games. While the results

showed some support for distributional fairness concerns, the results also showed that rejection

rates of the (8,2) offer changed systematically depending on the alternatives. Responders were

much more likely to reject when the proposer could have offered an even split (5,5) compared to

when the alternative was (2,8). This result suggests that people care about more than just the final

distribution of payoffs. This paper adds to our understanding of the results in Falk et al. (2003) by

studying behavior in the mini-ultimatum game when the surplus is jointly produced by real effort.
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Figure 2.1: Mini-Ultimatum Games with Strong Punishment

2.2 Experimental Design

2.2.1 Treatments

A total of 198 students from a large public university participated in an experiment at a computer

laboratory. Subjects were recruited from a large and diverse subject pool. Prior to each experimen-

tal session, a randomly selected group of students from the subject pool were sent an email about

participating in the upcoming session. Students then registered through the subject pool website.

At the day of the experiment, registered students were randomly assigned to a computer terminal.

No subject participated in more than one experimental session. To facilitate data collection, the
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experiment was programmed and conducted with the software z-Tree (Fischbacher, 2007).

Each subject was paired randomly with another subject. Each subject then had to complete a real

effort task. The real effort task used was the slider task introduced by Gill and Prowse (2012). In

the slider task, each subject must move sliders across the screen. The task is designed such that

it is difficult for a subject to finish the task before the time runs out. The advantage of the slider

task is that it is not cognitively difficult which reduces the potential for differences in performance

confounding potential treatment effects. Another advantage of the task is that it is not exciting.

This makes the task costly for subjects to complete. This is important because the goal of using

the task was for subjects who receive the endowment to feel like they earned it due to their own

costly efforts.

In pairs, the surplus was created via joint production between a subject and his or her paired partner.

Subjects were not told the production function, but were aware that the money produced was based

on their combined efforts. To facilitate data analysis, the surplus produced was either $10 or $0

based on an effort threshold. If the combined number of number of sliders was greater than one,

then $10 were produced. Otherwise, $0 were produced. In the pair, the subject who completed

more sliders received the surplus. In the case of tie, one subject was chosen at random with a

50% probability. After completing the task, subjects were told how many sliders they completed,

how many sliders their partner completed, the surplus they received, and the surplus their partner

received.

After completing the real effort task, each subject remained paired with their previous partner.

Subjects then had to bargain over the surplus created in a series of mini-ultimatum games (Falk

et al., 2003). In the mini-ultimatum games the potential offers by the proposer are restricted to two

options as seen in figure 2.1. In each game, the proposer can always offer to keep $8 for herself

and $2 for the responder. Each game differs in the alternative offer available to the responder. Each

player was either the proposer or the responder and this role remained the same for all four games.

The results from one of the four games was randomly selected for payment which better mimics
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one-shot games. The strategy method was used in order to collect data on conditional strategies

for each individual responder. To reduce the potential for bias, subjects were not told about the

results of the four games until the end of the experiment. The order of the mini-ultimatum games

was randomized at the subject level to help control for potential order effects.

Treatments followed a 2x2 factorial design by varying the strength of punishment by the responder

and whether the proposer or responder received the surplus. Each subject participated in exactly

one of four possible treatments. In the Strong Punishment treatment, rejection by the responder left

both players with a payoff of $0 as seen in figure 2.1. In the Weak Punishment treatment, rejection

by the responder gave the proposer $2 and the responder $0 as seen in figure 2.2. In the Proposer

Surplus treatment, the proposers received the surplus from the real effort task. In the Responder

Surplus treatment, the responders received the surplus from the real effort task.

At the end of the experiment, each subject learned the results of her interaction and completed a

questionnaire asking demographic questions.2

2.2.2 Rule-Following Task

In all treatments, each subject participated in the rule-following task designed to measure individ-

ual sensitivity to follow a costly rule or norm (Kimbrough and Vostroknutov, 2015). In the task,

each subject controlled a stick figure that walked from the left side to the right side of the screen.

As the figures walked, they automatically stopped at a traffic light. There were a total of five traffic

lights. At any time, subjects could start walking again by pressing the walk button. After five

seconds the light would turn green. Subjects began with $7 and were told that for each second they

spent on the task they would loose $0.07. Walking without waiting at any of the lights took a total

of 24 seconds. Subjects who did not wait would loose at least $1.68. Subjects who waited the full

2Although not discussed in this paper subjects also completed the following tasks: Reading the Mind in the Eyes
test (Baron-Cohen et al., 2001), Interpersonal Reactivity Index(Davis, 1983), Guilt and Shame Proneness Scale(Cohen
et al., 2011), Mach IV Scale (Christie et al., 1970), and the Cognitive Reflection Test (Frederick, 2005).
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Figure 2.2: Mini-Ultimatum Games with Weak Punishment

five seconds at each light lost $3.08. In the instructions, subjects were told “The rule is to wait at

each stop light until it turns green.” An example of what a typical subject would see in the task can

be seen in figure 2.3.

The rule-following task simply created a situation where a person could follow a rule that is costly

to themselves. The time that subjects took to complete the task can be viewed as a measure of

an individuals sensitivity to following rules or social norms. Kimbrough and Vostroknutov (2015)

show that this measure is good predictor of subject behavior in wide range of experimental games.

In addition, they show that the rule that subjects are told appears to be what is leading some subjects

to wait. Without the rule, the majority of subjects ignore the rule, suggesting that the difference in
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Figure 2.3: Example of Rule-Following Task

Table 2.1: Summary Statistics by Treatment

Strong Punishment Weak Punishment
Proposer Responder Proposer Responder All
Surplus Surplus Surplus Surplus Treatments

Average
Age 20.70 20.10 20.48 20.19 20.37
Female 0.69 0.66 0.65 0.65 0.66
Number of Economics Classes 1.48 1.06 2.50 1.21 1.55
Number of Statistics Classes 1.15 1.04 1.89 0.92 1.24
Native English Speaker 0.59 0.59 0.66 0.62 0.61
Overall Subject Earnings 14.11 14.40 15.03 14.41 14.47

Number of Subjects 54 50 46 48 198

behavior was driven by the stated rule. Kimbrough and Vostroknutov (2015) note that one potential

criticism of this measure is that it is simply a measure of the experimental demand effect. If this

is the case, then subjects who wait longer in the task are doing so because the experimenter told

them to do it. This demand effect is precisely what we are interested in measuring, because we are

interested in individual differences in the propensity to follow a given costly rule or norm.

2.2.3 Descriptive Statistics

Table 2.1 presents the summary statistics by each treatment. Two sessions were run for each

treatment with each session lasting approximately one hour. The average take home earnings for

subjects across all treatments was $14.47. The majority of subjects in the treatments were female

with similar fractions across the different treatments. Table 2.2 gives the average of the different

effort variables by treatment. Both Proposer and Responder Efforts are calculated as the number
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Table 2.2: Summary Statistics of Effort Variables by Treatment

Strong Punishment Weak Punishment
Proposer Responder Proposer Responder
Surplus Surplus Surplus Surplus

Average
Proposer Effort 43.00 26.88 40.83 30.08
Responder Effort 17.19 43.60 26.87 40.46
Proposer Effort Ratio 0.74 0.35 0.62 0.42
Responder Effort Ratio 0.26 0.65 0.38 0.58

of sliders that subjects completed in the slider task3.

2.3 Predictions

In this section, a simple model based on Bicchieri (2006) and Kessler and Leider (2012) is intro-

duced to help motivate hypotheses on how norms may influence individual behavior in bargaining.4

Suppose that two individuals are negotiating over a positive surplus X . Let the share of the surplus

received by player i be denoted as xi and the share of player j be denoted as x j where xi + x j = X .

Define the norm based utility of an individual as:

Ui(xi,x j,θi) = xi− γi ·g(θi(h) ·X− xi) if θi(h) ·X > xi ,

Ui(xi,x j,θi) = xi otherwise.

The term θi(h) ∈ [0,1] represents what player i’s believes the norm or norms suggest about the

share of the surplus they should receive at information set h.5 This gives the norm-based share

of the surplus for player i as θi(h) ·X . If player i receives an actual share xi that is less than the

3The Proposer Effort Ratio is equal to Proposer Effort divided by the sum of the Proposer and Responder Effort.
The Responder Effort Ratio is calculated similarly.

4Both Bicchieri (2006) and Kessler and Leider (2012) present models of norm based utility, but differ in a key way.
Bicchieri (2006) presents a linear model where individuals care about norms when they receive a payoff that is less
than payoff they would receive based on the norm. Kessler and Leider (2012) presents a more general model where
individuals prefer to choose an action that is closer to a commonly known normative action.

5This assumption is important in extensive form games as the norm may differ depending on path of play.
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norm-based share, then player i’s utility is decreased. The monotonically increasing function g

captures the effect on utility due to norm violation. The term γi ≥ 0 captures the degree in which

player k cares about payoffs that deviate from what she expected to receive based on the norm.

Hypothesis 1: Proposers should be less likely to offer (8,2) when the responder earned the right

and when there is strong punishment.

Hypothesis 2: Responders should be more likely to reject the (8,2) offer when the proposer earned

the right and when there is strong punishment.

Norms, captured by θi(h), can potentially influence what people think they should receive. These

norms activated by social cues may change what player i thinks should be the share she receives.

Receiving the entire surplus prior to the bargaining stage may have activated norms of ownership.

This effect could occur in individuals that received the surplus by increasing the share they think

they should receive. For individuals that did not receive the share prior to bargaining, the norms

of ownership may lead to expectations of a smaller share. If norms of ownership matter, then

equilibrium predictions from the model generate hypotheses 1 and 2 (see Appendix B for details).

Hypothesis 3: Responder rejection rates of (8,2) offers should change depending on the alternative

available to the proposer.

Changes in the alternatives available to the proposer can influence how individual responders view

identical offers (Falk et al., 2003). One interpretation of these results is that different alternatives

may signal a different norm (Bicchieri, 2006). When the proposer can choose an equal split of

(5,5) but instead chooses an unequal split of (8,2), then the responder may view that as a violation

of the norm. However, when the choices are (8,2) or (10,0), and the proposer offers (8,2), then the

responder may view the proposer as honoring the norm. Since the share θi(h) is a function of the

information set h, the model can account for changes in the norm depending on the path of play. If

alternatives available change the norm, then rejections should differ depending on the alternative

available.
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Hypothesis 4: Higher relative efforts by responders (proposers) should lead to increased rejection

(offer) of the (8,2) division.

In the experiment, subjects jointly produce the surplus by their own efforts. Hence, subjects may

feel that the equitable share they receive should be based on both their own and their partner’s

efforts. The accountability principle captures this norm, predicting that people may judge an out-

come to be fair if the allocation is proportional to relevant variables that each party can control

(Konow, 2000). For example, each person can control the effort that she puts in the task. The

accountability principle suggests that what constitutes a fair offer in the ultimatum game should be

proportional to efforts by each person. If the accountability principle is an important norm in this

experiment, then individual efforts should be predictors of offers and rejections in the ultimatum

game.

Hypothesis 5: (a) Proposers who were more likely to follow the rule-following task should be less

likely to offer (8,2) when the responder received the right (b) Responders who followed the rule

in the rule following task should be less likely to reject (8,2) offers when the proposer earned the

right.

The rule-following task attempts to measure individual sensitivity to follow norms. In the above

model this heterogeneity can occur if subjects differ on their individual sensitivity to care about

norms or if they differ on the norm. If we assume that the norms are similar across subjects,

then the behavior in the rule-following task can give us an estimate of the individual sensitivity to

norms. While many individuals may hold similar norms, it is unlikely that all subjects will hold

the same norms. As a result, using the rule-following task may be an imprecise estimate of the

individual sensitivity to norms in the above model. Despite this, the rule-following task does give

a measure of the overall tendency of individuals to sacrifice their own payoff in order to follow a

rule or norm. Individuals who sacrifice more are likely people who care more about following the

rules or norms. This suggests that proposers who follow the rules in the rule following task may be

more likely to select a responder favorable offer when the responder received the right. Similarly,
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responders who follow the rules may be less likely to reject proposer favorable offers when the

proposer earned the right.

2.4 Results

Result 1: If the responder earned the right and had strong punishment, then proposers were less

likely to offer (8,2) when there was a more responder favorable alternative.

Figure 2.4 plots the fraction of subjects offering (8,2) across the treatments. In the Strong Pun-

ishment treatment, overall proposers were more likely to offer $8 for themselves and $2 for the

Responder (i.e. (8,2)) when they earned the right (Wilcoxon rank sum, z=2.604, p=0.009). Pro-

posers offered $2 for themselves and $8 for the responder more often when the Responder earned

the right (Wilcoxon rank sum, z=2.108, p=0.0351). In the weak punishment treatment, proposer

offers of (8,2) did not seem to be influenced by who received the right (Wilcoxon rank sum, z=-

0.094, p=0.925). In addition, no statistical difference for prior ownership was found between offers

of (8,2) when the alternative was (2,8).

This result is consistent with the interpretation that proposers were more likely to respect ownership

of the responder when the responder had a stronger ability to punish. Proposers were more likely

to offer (2,8) to the responder when the ability to punish was strong compared to weak (Wilcoxon

rank sum, z=-2.670, p=0.008). One explanation for this result could be do to changes in proposer

expectations about the likelihood of rejection by the responder. Proposers were more willing to

select the unequal offer in favor of the responder when they thought it was more likely that the

responder would punish them. It is also likely that proposers did not choose the (2,8) offer when

punishment is weak, because in that case they are guaranteed to get $2 regardless of the responders

choice. As a result, it is profit maximizing to choose (8,2) if they believe that there is some small

chance that a responder will accept.
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Figure 2.4: Average Offer of (8,2) by Treatment

Result 2: (a) In the Strong Punishment treatment, rejection rates of (8,2) by responders were

similar between the Proposer and Responder Surplus treatments. (b) In the Weak Punishment

treatment, responders were less likely to reject if the proposer earned the right compared to if the

responder earned the right.

Figure 2.5 gives the fraction of responders rejecting the (8,2) offer by treatment. In the Strong

Punishment treatment, rejection rates of the (8,2) offers were similar between the property right

treatments (Wilcoxon rank sum, z=-0.094, p=0.925). In the Weak Punishment treatment, respon-

ders were more likely to reject the (8,2) if they earned the right compared to if the proposer earned

the right (Wilcoxon rank sum, z=-1.945, p=0.051).

One interesting result, is that rejection rates by responders were quite high when punishment was

strong. In Falk et al. (2003), the rejection rate of an (8,2) offer when the alternative was (10,0)

was 9%. When the responder earned the right and had a strong ability to punish, the rejection
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Figure 2.5: Average (8,2) rejections by Treatment

rate of (8,2) when the alternative was (10,0) was 36%. This is a big difference between these two

experiments. Other than subject pool differences, it seems that either prior ownership, the real

effort production of the surplus, or both led to this difference. This result highlights the fact that

concerns for fairness are quite malleable and depend greatly on the context of the situation.

These results illustrate the difficulty with fairness models that focus on only outcomes(Bolton

and Okenfels, 2000; Fehr and Schmidt, 1999), intentions(Dufwenberg and Kirchsteiger, 2004;

Rabin, 1993), or both (Falk et al., 2003; Ridinger, 2015a). The fairness models capture certain

fairness norms that seem to matter, but ignore salient factors that influence behavior. It seems

that changes in prior ownership and punishment can change the appearance of different fairness

concerns. This could be due to these external factors changing the relative weights people place

on different fairness concerns. As a result, these concerns are not fixed and are highly context

dependent.
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Result 3: (a) When there was strong punishment, there was a larger fraction of subjects who

conditionally accepted or rejected the (8,2) offer based on the alternative when the proposer earned

the right. (b) When punishment was weak, there was a larger fraction of subjects who conditionally

accepted or rejected the (8,2) offer based on the alternative when the responder earned the right.

In the Strong treatment, subjects were significantly more likely to conditionally accept/reject when

the proposer had the right (Wilcoxon rank-sum test, z=1.692, p=0.091). In the Weak treatment,

subjects were significantly more likely to conditionally accept/reject when the responder had the

right (Wilcoxon rank-sum test, z=-1.724, p=0.085). Conditional acceptance or rejection of the

(8,2) offer can be interpreted as a concern for intentions. Prior ownership changed the distribution

of people who appear as if they are influenced by intentions. When the responder had the right and

punishment was strong, a large fraction of subjects rejected offers of (8,2) no matter the alternative.

In this case, subjects may have viewed this offer as unfair no matter what the proposer could have

chosen.

The fraction of responders who conditionally accept increased when the proposer had the right

and the responder had strong punishment. It appears that this different context led more subjects

to take into account what the proposer could have chosen, instead of rejecting any unequal offer.

When punishment was weak, conditional acceptance was still high when the responder had the

right. The fact that a small amount of subjects are classified as concerned about the intentions of

others in the weak punishment and proposer right case does not mean that most subjects did not

care about the other players intentions. What this result suggests is that the observed behavior, that

people respond to the same offer differently depending on what alternative is available, is sensitive

to the context or norms of the situation.

Result 4: (a) In the Weak Punishment treatment, even controlling for efforts, responders were less

likely to reject unequal offers if the proposer earned the right.

One potential issue is that while prior ownership seemed to matter it is unclear whether this was
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Figure 2.6: Subject Choice Categories by Treatment

due to differences in individual efforts or who received the surplus prior to bargaining. The fol-

lowing analysis shows that the assignment of the right is still significant for responders even when

controlling for individual efforts. This suggests that who had prior ownership may have influ-

enced responder behavior beyond accounting for differences in effort. As a result, it lends support

that idea that prior ownership may influence the propensity of responders to enforce the norm and

change how responders view unequal offers.

Table 2.3 regressed rejection rates of the (8,2) offer on the treatments and efforts. Column (1)

suggests that subjects were less likely to reject in the Weak Punishment treatment, but more likely

to reject when the responder had prior ownership. Column (2) shows that the increase in rejections

in the Responder Surplus treatment is driven primarily from subjects in the Weak Punishment

treatment. Columns (3) and (4) accounts for the effort ratio between the responder and proposer.

Higher values mean that the responder put in higher effort relative to the proposer. The coefficient
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Table 2.3: Predicting Rejection of (8,2) Offer by Treatment and Effort

(1) (2) (3) (4)
Reject (8,2) Reject (8,2) Reject (8,2) Reject (8,2)

Responder Surplus 0.26+ 0.03 0.19 −0.23
(0.14) (0.19) (0.21) (0.28)

Weak Punishment −0.64∗∗∗ −0.93∗∗∗ −0.64∗∗∗ −1.02∗∗∗

(0.14) (0.21) (0.14) (0.22)

Responder Surplus X 0.54+ 0.68∗

Weak Punishment (0.28) (0.30)

Responder Effort Ratio 0.23 0.67
(0.49) (0.53)

Alternative (5,5) 0.73∗∗∗ 0.74∗∗∗ 0.73∗∗∗ 0.74∗∗∗

(0.19) (0.19) (0.19) (0.19)

Alternative (2,8) 0.31 0.31 0.31 0.31
(0.20) (0.20) (0.20) (0.20)

Alternative (8,2) 0.28 0.28 0.28 0.28
(0.20) (0.20) (0.20) (0.20)

Female −0.32∗ −0.30∗ −0.31∗ −0.27+

(0.14) (0.14) (0.15) (0.15)

Age 0.06 0.05 0.06 0.04
(0.05) (0.05) (0.05) (0.05)

Native English Speaker 0.15 0.16 0.15 0.16
(0.14) (0.14) (0.14) (0.14)

Intercept −1.63+ −1.29 −1.68+ −1.37
(0.98) (1.00) (0.99) (1.00)

N 396 396 396 396
Pseudo R2 0.09 0.10 0.09 0.10
χ2 48.37 52.07 48.59 53.64
Each column presents random effects probit regressions. Standard errors in parentheses.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

for effort ratio is not significant. Column (4) shows that the results are similar to column (2) except

the coefficients increase in magnitude and significance.

Table 2.4 gives the results of regressing offers of (8,2) by proposers on both treatment and effort

variables. The regressions are restricted to include only the alternatives (5,5) and (2,8) in order to
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Table 2.4: Predicting Offer of (8,2) by Treatment and Effort

(1) (2) (3) (4)
Offer (8,2) Offer (8,2) Offer (8,2) Offer (8,2)

Responder Surplus −0.65∗∗ −0.75∗∗ −0.55+ −0.67
(0.22) (0.28) (0.32) (0.43)

Weak Punishment 0.53∗ 0.41 0.54∗ 0.44
(0.21) (0.31) (0.21) (0.33)

Responder Surplus X 0.24 0.19
Weak Punishment (0.42) (0.45)

Proposer Effort Ratio 0.33 0.21
(0.75) (0.80)

Alternative (5,5) −1.56∗∗∗ −1.56∗∗∗ −1.56∗∗∗ −1.56∗∗∗

(0.22) (0.22) (0.22) (0.22)

Female 0.07 0.07 0.08 0.07
(0.22) (0.22) (0.22) (0.22)

Age −0.09 −0.09 −0.10 −0.10
(0.07) (0.07) (0.07) (0.07)

Native English Speaker −0.09 −0.09 −0.08 −0.08
(0.22) (0.22) (0.22) (0.22)

Intercept 3.18∗ 3.22∗ 2.99∗ 3.10∗

(1.41) (1.41) (1.47) (1.49)

N 198 198 198 198
Pseudo R2 0.27 0.27 0.27 0.27
χ2 70.17 70.48 70.36 70.55
Each column presents random effects probit regressions. Standard errors in parentheses.
Regressions results are restricted to (8,2) offers when alternatives were (5,5) and (2,8).
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

focus on offers of (8,2) when the alternative was better for responders. In column (1), the coeffi-

cient for Responder Surplus is negative and significant suggesting that proposers were less likely to

offer (8,2) when the responder had prior ownership. The coefficient for Weak Punishment is pos-

itive and significant in column (1), but is no longer significant in column (2) when the interaction

term with Responder right is added. Columns (3) and (4)

One potential issue with the regression in tables 3 and 4 is that the Responder Surplus treatment
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and effort ratio are correlated. To deal with this, additional regressions (available upon request)

were conducted examining the effect of the effort ratio on rejections and offers of (8,2) restricted

to the Responder Surplus and Proposer Surplus treatment. These results suggest that the individual

differences in efforts do not seem to have had a significant impact on rejections or offers of (8,2).

This suggests that the reason for the differences in behavior across the treatments may be due to

norms of ownership and not differences in effort.

Result 5: (a) Responders who followed the rule in the rule-following task were less likely to reject

the (8,2) offer when the proposer received the right (b) Proposers who followed the rule in the

rule-following task were less likely to offer (8,2) when the responder received the right.

Table 2.5 shows regression results looking at how behavior in the rule following task influenced

rejections of the (8,2) offer. Column (1) shows that individuals who waited longer at the lights

in the rule following task were significantly less likely to reject unequal offers when the proposer

had prior ownership. Column (3) suggests that waiting time did not have a significant effect when

the responder had prior ownership. Columns (2) and (4) look at subjects who never waited at any

of the five stop signs. The results show that these subjects were significantly more likely to reject

the unequal offers in both the Proposer and Responder right treatments. Together these results

lend support that responders who care about following norms are more likely to respect proposer

ownership.

Table 2.6 looks at how rule following behavior influences proposers decision to offer (8,2). Col-

umn (1) shows that waiting longer was not correlated with (8,2) offers when the proposer had

prior ownership. In column (3), individuals who waited longer were less likely to offer the (8,2).

Columns (2) and (4) show that while the coefficient is positive, no significant difference in behav-

ior was found in proposers who never waited at any of the lights. While not definitive, these results

suggest that individuals who were more likely to follow the costly rule were more likely to respect

responder ownership.
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Table 2.5: Predicting Rejection of (8,2) Offer by Rule Following

(1) (2) (3) (4)
Proposer Proposer Responder Responder
Surplus Surplus Surplus Surplus

Waiting Time −0.03+ −0.01
(0.02) (0.01)

Never Waited 1.13∗∗ 1.07∗

(0.41) (0.42)

Weak Punishment −1.05∗∗∗ −1.05∗∗∗ −0.32
(0.24) (0.24) (0.20)

Alternative (5,5) 0.86∗∗ 0.87∗∗ 0.69∗ 0.82∗∗

(0.29) (0.29) (0.27) (0.28)

Alternative (2,8) 0.49+ 0.50+ 0.18 0.48+

(0.29) (0.30) (0.27) (0.29)

Alternative (8,2) 0.34 0.35 0.24 0.35
(0.30) (0.30) (0.27) (0.29)

Responder Effort Ratio 0.62 0.67 0.92 −0.74
(0.77) (0.77) (0.79) (0.65)

Female −0.27 −0.26 −0.37+ −0.44+

(0.24) (0.24) (0.20) (0.23)

Age −0.03 −0.06 0.06 0.01
(0.07) (0.07) (0.08) (0.07)

Native English Speaker −0.29 −0.16 0.73∗∗ −0.22
(0.20) (0.21) (0.23) (0.20)

Intercept 0.96 0.63 −2.27 −0.58
(1.72) (1.47) (1.63) (1.41)

N 200 200 196 200
Pseudo R2 0.16 0.18 0.10 0.10
χ2 40.57 44.80 25.57 24.76
Each column presents random effects probit regressions. Standard errors in parentheses.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Result 6: (a) Responders who never waited at the light during the rule-following task were less

likely to conditionally accept (8,2) offer (b) Proposers who waited longer in the rule-following task

were more likely to conditionally offer (8,2).
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Table 2.6: Predicting Offer of (8,2) by Rule Following

(1) (2) (3) (4)
Proposer Proposer Responder Responder
Surplus Surplus Surplus Surplus

Waiting Time −0.00 −0.05∗

(0.02) (0.02)

Never Waited 0.03 0.62
(0.54) (0.54)

Weak Punishment −0.14 −0.14 0.14 0.24
(0.30) (0.31) (0.33) (0.33)

Alternative (5,5) −1.08∗∗∗ −1.08∗∗∗ −1.82∗∗∗ −1.74∗∗∗

(0.27) (0.27) (0.32) (0.31)

Proposer Effort Ratio −0.13 −0.14 −1.80 −1.95
(0.97) (0.97) (1.34) (1.30)

Female 0.02 0.01 0.22 −0.02
(0.28) (0.28) (0.42) (0.41)

Age −0.05 −0.05 −0.10 −0.07
(0.08) (0.08) (0.12) (0.12)

Native English Speaker 0.01 0.01 0.05 0.05
(0.29) (0.29) (0.32) (0.31)

Intercept 2.08 2.04 4.83+ 3.09
(1.83) (1.80) (2.65) (2.42)

N 100 100 98 98
Pseudo R2 0.13 0.13 0.33 0.30
χ2 16.76 16.75 44.33 40.42
Each column presents random effects probit regressions. Standard errors in parentheses.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table 2.7 examines how conditional acceptance and rejection of the (8,2) offers were influenced

by behavior in the rule following task. Column (1) shows that waiting longer in the task did not

significantly influence whether a responder conditionally accepted the (8,2) offer. Column (2)

shows that individuals who never waited were much less likely to conditionally accept or reject

(8,2) offers compared to subjects who waited at one or more lights. This result is driven by the

fact that subject who never waited were much more likely to reject all (8,2) offers no matter the

proposer alternative. This result fits with the argument that changes in the alternatives may change
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Table 2.7: Predicting Conditional Rejection of (8,2) Offer by Rule Following

(1) (2)
Conditionally Reject Conditionally Reject

(8,2) Offer (8,2) Offer

Waiting Time 0.03
(0.02)

Never Waited −1.33∗

(0.63)

Responder Surplus −0.85 −0.79
(0.57) (0.57)

Weak Punishment −1.04∗ −1.05∗

(0.42) (0.42)

Responder Surplus X 1.41∗ 1.39∗

Weak Punishment (0.59) (0.60)

Responder Effort Ratio 0.19 0.06
(1.01) (1.03)

Female −0.44 −0.43
(0.30) (0.31)

Age 0.08 0.12
(0.10) (0.10)

Native English Speaker 0.65∗ 0.56+

(0.29) (0.30)

Intercept −2.19 −2.15
(2.29) (2.17)

N 99 99
Pseudo R2 0.12 0.15
χ2 16.35 19.93
Each column presents random effects probit regressions. Standard errors in parentheses.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

the norms. Individuals who seem to care little for norms may be unaffected by changes in the

alternatives.

Table 2.8 regresses the probability that a proposer conditionally offered (8,2) on behavior in the rule

following task. The results in column (1) show that proposers who waited longer the lights were

more likely to make conditional offers of (8,2). The regression in column (8,2) finds a negative but
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Table 2.8: Predicting Conditional Offer of (8,2) by Rule Following

(1) (2)
Conditionally Conditionally

Offer (8,2) Offer (8,2)

Waiting Time 0.03+

(0.02)

Never Waited −0.44
(0.48)

Responder Surplus 1.00 1.00
(0.65) (0.64)

Weak Punishment 0.37 0.37
(0.44) (0.44)

Responder Surplus X −0.80 −0.85
Weak Punishment (0.66) (0.67)

Proposer Effort Ratio 1.08 1.18
(1.18) (1.15)

Female −0.06 0.04
(0.33) (0.32)

Age 0.19 0.18
(0.12) (0.12)

Native English Speaker 0.18 0.15
(0.31) (0.30)

Intercept −4.99+ −4.12
(2.84) (2.71)

N 99 99
Pseudo R2 0.07 0.06
χ2 8.19 6.06
Each column presents random effects probit regressions. Standard errors in parentheses.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

insignificant coefficient for proposers who never waited at the lights. Combined with the finding

in result 5, it is possible that proposers who care more about norms are more likely to choose

responder favorable alternatives .
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2.5 Discussion

While this paper has argued in favor of the social norm approach to decision making in bargain-

ing there exist other modeling approaches for concerns for fairness. Models of fairness tend to

focus on individual concerns about the distribution of payoffs (Bolton and Okenfels, 2000; Fehr

and Schmidt, 1999) or intention-based reciprocity (Dufwenberg and Kirchsteiger, 2004; Rabin,

1993) or a combination of both (Charness and Rabin, 2002; Falk and Fischbacher, 2006; Ridinger,

2015a). These models can account for a number of behavioral regularities that occur in experi-

mental results.

Models of distributional concerns like Bolton and Okenfels (2000) and Fehr and Schmidt (1999)

suggest that rejections of the (8,2) offer by responders should not change depending on the alter-

natives available to the proposer. This is because in these models, what the proposer could have

chosen does not influence the perceived fairness of what the person actually chose. The models

can account for positive rejections of an (8,2) offer when the alternative is (8,2). That is, when the

proposer does not have a choice, outcome-based models can explain rejection by responders.

Intention-based reciprocity models like Rabin (1993) and Dufwenberg and Kirchsteiger (2004)

can predict differences between rejections of the (8,2) offer depending on the alternative available.

These models are based on psychological game theory (Geanakoplos et al., 1989) which allows

beliefs to be included directly into the utility function. What the proposer could have chosen can

potentially change individual responder beliefs about the kindness of the proposer. These models

can capture the idea that the alternatives available may change the perceived intention of the (8,2)

offer. Both the Rabin (1993) and Dufwenberg and Kirchsteiger (2004) models are not able to

explain why individuals may still reject an offer of (8,2) when the alternative is (8,2). This is

because these models do not account for the idea that outcomes may matter as well.

Models that combine intention-based reciprocity and distributions include Falk and Fischbacher

(2006) and Ridinger (2015a). Both of these models can explain differences in rejection rates as
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the alternatives change and positive rejections of the (8,2) offer when the proposer can only offer

(8,2). One drawback of the model in Ridinger (2015a) is that it shares the same functional form

as the Dufwenberg and Kirchsteiger (2004) model. Due to the functional form assumptions in

Dufwenberg and Kirchsteiger (2004), an offer of (8,2) when the alternative is (2,8) is viewed as

more unkind compared to when the alternative is (5,5). Both models predict that there should be

higher rejection rates of (8,2) when the alternative is (2,8) compared to when the alternative is

(5,5). The model in Falk and Fischbacher (2006) does a better job at qualitatively predicting the

observed differences in rejection rates of (8,2) as the alternatives change found in Falk et al. (2003)

and in the above experiment.

Both the outcome and intention based models do predict that rejection by responders should de-

crease as the strength of punishment by the responder decreases. In the outcome based models, a

decrease in the effectiveness of punishment changes the difference in payoffs between the proposer

and responder in the case of rejection. As a result, weak punishment is less attractive compared to

when punishment makes both parties equally worse off. In the intention based models, equilibrium

exist where rejection is less likely to occur because of reciprocity. In these models, people punish

because the act of punishment directly increases their utility. Lowering the effectiveness of the

punishment leads to lower gains in utility by punishing.

While these fairness models can account for a number of behavioral regularities that occur in the

laboratory, they are unable to explain why prior ownership influenced individual behavior. In

addition, the models have difficulty explaining a number of other experimental results (Charness,

2004; Charness and Levine, 2007; Falk et al., 2008, 2003; Falk and Kosfeld, 2006; McCabe et al.,

2000, 2003; ?). One reason for this is that the models are accounting only for a few specific fairness

concerns, and subsequently lack the flexibility to explain other relevant factors in decision making.

It is important to note that changes in prior ownership or real effort production should have no

influence on rejection rates in any of the distribution, intention-based reciprocity, or combined

models. The reason is that these models do not account for different situations or norms that can
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change how people view the exact same game. When the responder earned the right they may have

felt entitled to a much larger share of the surplus compared to when the surplus is just given to

subjects by the experimenter. When the responder earned the right, high rejection rates of (8,2)

when the proposer could have chosen (10,0) could have occurred due to what responders felt they

deserved based on the norm.

2.6 Conclusion

The results from the experiment suggest that prior ownership and the strength of punishment are

important in explaining differences in proposer and responder behavior in joint production. When

their ability to punish was weak, responders were less likely to reject unfair offers when the pro-

poser had the right compared to responders had the right. When their ability to punish was strong,

responders rejected at high rates regardless of who received the right. Proposers were less likely

to offer unequal divisions when the responder had the right and had a strong ability to punish.

However, when punishment was weak responders did not appear to respect prior ownership by

responders.

These findings suggest that both the strength of enforcement and prior ownership in bargaining can

influence the degree of conflict in negotiations. Additionally, the treatment variables changed the

distribution of subjects who conditionally accepted or rejected the (8,2) offer. This suggests that

both prior ownership and punishment changed how individuals viewed the offers of the proposer.

These results cast doubt on game theoretic models of fairness that do not account for factors outside

of the game that may change individual behavior. Alternative models that rely on social norms

may provide a way to model the observed behavior in the experiment (Bicchieri, 2006), because

the relevant norms can differ depending on the context.
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Chapter 3

Emotions, rule-following, and bargaining

norms

3.1 Introduction

Everyday life is filled with social norms that influence individual decision making. Social norms

have been important in understanding a wide range of human behavior including: cooperation in

collective action problems (Ostrom, 2000), helping behavior in the workplace (Grant and Patil,

2012) , worker lateness (Blau, 1995), and tipping (Azar, 2007). Theoretical models of social norm

adherence often posit that an individual’s utility is directly influenced by norms (Bicchieri, 2006;

Lopez-Perez, 2008; Kessler and Leider, 2012; Kimbrough and Vostroknutov, 2015). Crucial to

these models is the assumption that when faced with the same decision problem, individual actions

can differ depending on individual differences in the propensity to follow norms. This difference

is what can explain why some individuals choose to follow the norm while others do not. The

propensity to follow social norms is an important part of the theoretical models, however, less is

known about what individual differences may influence this propensity.
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One potential source for individual heterogeneity in norm adherence may have to do with moral

emotions. Two powerful moral emotions are guilt and shame. Both guilt and shame are nega-

tive affective states that may activate in individuals when they transgress norms. To avoid these

negative feelings people choose actions that are consistent with socially acceptable behavior. Un-

derstanding what others will do in game-theoretic situations depends crucially on the ability to

recognize understand the beliefs of others and predict their behavior. This is potentially another

source for individual differences in social norm adherence. The ability to understand others emo-

tions, thoughts, and beliefs is known as theory of mind (ToM). Higher ToM may make individuals

more likely to recognize how others would feel about their actions (Singer and Fehr, 2005). This

recognition could lead higher ToM types to be less likely to transgress norms.

In this paper: I ask: How do differences in both the propensity to feel moral emotions and the

ability to recognize the emotions of others impact whether individuals follow rules and punish

others for violating these rules? I address this question by examining how individual emotions and

emotional recognition influence individual decisions in two different environments. Specifically,

individual decisions to abide by bargaining norms and follow costly rules. Using psychometric

measures of individual propensities to feel shame and guilt, I examine how subject differences

in these moral emotions influence behavior in these two settings. Using a measure of ToM, this

paper explores how differences in the ability to recognize the emotions of others influences both

rule-following and bargaining behavior.

Using psychometric measures of guilt, shame, and ToM, I explore these theories using data from

an ultimatum game experiment examining prior ownership norms (Ridinger, 2015b). Guilt was not

predictive of behavior; however, both shame and ToM were. Individuals who had greater feelings

of shame were much more likely to respect prior ownership of responders and punish proposers

who transgressed prior ownership of responders. Individuals who scored higher in ToM were much

more likely to respect prior ownership by proposers. In addition, I find similar result using a more

direct test of the effects of guilt, shame, and ToM on norm adherence. Individuals participated in
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a rule-following task designed to capture the propensity to follow social norms. The results show

that individuals who feel more shame and have higher ToM are more likely to follow the rules.

Bargaining situations often are strongly influenced by social norms (Elster, 1989; Joseph Henrich

and McElreath, 2001; Bicchieri, 2006; Kessler and Leider, 2012). One particularly powerful norm

in bargaining is prior ownership (Leliveld et al., 2008; Ridinger, 2015b). In a recent experiment,

Ridinger (2015b) showed that prior ownership had a strong effect on behavior in ultimatum games

with jointly produced surpluses. The results from the experiment suggest that many subjects re-

spected prior ownership and punished those who transgressed these ownership norms. While the

results from the experiment suggest that prior ownership is an important social norm in bargaining,

it is unclear what individual factors influence individual responses to these norms.

Guilt and shame are negative emotions that humans often experience. Shame and guilt are typi-

cally used as synonyms in both everyday life and academic research. However, researchers have

argued that that there exists key differences between the two affective states (Lewis, 1971; Tagney

et al., 1996; Tracy and Robins, 2004; Tagney et al., 2007; Cohen et al., 2011). One approach has

centered on the distinction between the self and behavior (Lewis, 1971; Tracy and Robins, 2004).

Individuals experiencing guilt often focus on a specific behavior (“I did something bad”), but when

experiencing shame focus on their individual self (“I am a bad person”). A separate approach at-

tempts to distinguish guilt and shame based on whether a transgression is observed by others or

not. This public versus private distinction suggests that guilt is activated when a transgression is

private whereas shame is activated when others are aware of the transgression(Lewis, 1971; Tracy

and Robins, 2004). Recent research suggests that these different distinctions are complementary

(Wolf et al., 2010; Cohen et al., 2011). (Wolf et al., 2010; Cohen et al., 2011) present evidence that

shame tends to be strongly related to situations that are public and that when experiencing shame

people tend to make negative judgments about their self. Similarly, guilt appears to be strongly

correlated with situations that are private and when experience guilt people tend to make negative

judgments about their behavior.
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Feelings of guilt and shame are likely to be activated when a person violates a rule or norm.

Individuals may attempt to avoid actions that may make them feel guilt or shame. Game-theoretic

models using psychological game theory have attempted to capture feelings of guilt by proposing

that people may be guilt averse (Battigalli and Dufwenberg, 2009; Charness and Dufwenberg,

2006). Individuals try to avoid decisions that they believe will make them feel guilty. While this

avoidance may influence the decision to adhere to a norm, guilt and shame may also be related to

how people judge the guilt and shame they believe others should feel for violating a norm.

In order to measure guilt and shame, this paper uses uses the guilt and shame proneness scale

(GASP) (Cohen et al., 2011). The scale has been used in a number of studies to measure individ-

ual differences in the propensity to feel guilt and shame. Howell et al. (2012) used the GASP and

found that individuals who had higher guilt proneness were more likely to report a general will-

ingness to apologize to others. No correlation was found for shame proneness as measured by the

GASP. Bracht and Regner (2013) find that individuals who scored higher in guilt proneness where

more pro-social in the mini-trust game. Jordan et al. (2015) found that guilt proneness was not

related to self-forgiveness, but positively related with forgiving others. In addition, shame prone-

ness was negatively related to forgiving oneself and others. While Carpenter et al. (2016) found

that guilt-proneness was positively associated with forgiving oneself while shame-proneness was

negatively associated with self-forgiveness. These findings may be a potential reason why shame

avoidance may be powerful in public settings as people who feel great shame are less likely to

forgive themselves for transgressions. Ent and Baumeister (2015) found that people higher in guilt

proneness, as measured by the GASP, valued harm avoidance more than obedience to authority

and were more likely to disobey the experimenter to alleviate suffering of another individual. Arli

et al. (2016) find that people who feel higher guilt and shame are less likely to report that they

engage in unethical consumer behavior. The effect of shame is strongest in Australia, the authors

argue that this may be due to Australians individualistic culture compared to Indonesia.

While individual differences in the propensity to feel moral emotions may influence behavior,
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in game-theoretic situations it is also important to predict the behavior of others. The ability

of understand what others will do in game-theoretic situations depends crucially on the ability

to recognize the others utility function and their beliefs. This ability known as ToM and often

develops in young children (Baron-Cohen et al., 2001). Adults can have varying levels of ToM

ability. For example, individuals on the autism spectrum often exhibit lower ToM ability and

females typically manifest slightly higher ToM ability compared to males (Kirkland et al., 2013).

Previous research has suggest that ToM helps individuals recognize gains from cooperation and

predict the behavior of others (McCabe et al., 2000; Singer and Fehr, 2005). Research on children

and adolescents has found differences in judgments about the social appropriateness of actions be-

tween those with and without autism (Loveland et al., 2001). Using functional magnetic resonance

imaging (FMRI), Berthoz et al. (2002) found increased activation in areas in the brain thought to

be responsible for ToM when subjects read stories about norm violations. Higher ToM ability may

make individuals more likely to recognize how others would feel about their actions (Singer and

Fehr, 2005). This recognition could lead higher ToM types to be less likely to transgress norms.

To measure affective ToM ability, this paper uses the reading the mind in the eyes test (RMET)

(Baron-Cohen et al., 2001). The RMET has been used in numerous studies to measure individual

differences in ToM ability in the adult population. Researchers examining the relationship between

RMET and individual behavior have examined trading markets (Bruguier et al., 2010; Martino

et al., 2013), incentives (Ridinger and McBride, 2015), and strategic sophistication (Georganas

et al., 2015).

3.2 Experiment

This paper uses data collected in Ridinger (2015b) where a total of 198 students from a large public

university participated in an experiment at a computer laboratory. Subjects were recruited from a
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large and diverse subject pool. Prior to each experimental session, a randomly selected group of

students from the subject pool were sent an email about participating in the upcoming session.

Students then registered through the subject pool website. At the day of the experiment, registered

students were randomly assigned to a computer terminal. No subject participated in more than one

experimental session. To facilitate data collection, the experiment was programmed and conducted

with the software z-Tree (Fischbacher, 2007).

3.2.1 Guilt and Shame Measure

To measure feelings of guilt and shame, this paper uses the GASP scale (Cohen et al., 2011). The

GASP consists of a series of statements where individuals indicate on a seven point likert scale the

likelihood that they would react in the way described. The four statements in the guilt judgment

sub-scale attempt to measure the degree in which individuals feel guilty about private transgres-

sions. An example of one of the guilt statements is “After realizing you have received too much

change at a store, you decide to keep it because the salesclerk doesn’t notice. What is the likelihood

that you would feel uncomfortable about keeping the money?” The four statements in the shame

sub-scale are designed to assess how much individuals feel shame about public transgressions. An

example of one of the shame behavior statements is “You give a bad presentation at work. After-

wards your boss tells your coworkers it was your fault that your company lost the contract. What

is the likelihood that you would feel incompetent?” This public versus private distinction is an

important difference between whether someone is experiencing feelings of guilt or shame. While

guilt and shame may be different moral emotions, they are nevertheless very similar and the two

sub-scales have been shown to be highly correlated (Cohen et al., 2011).
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Figure 3.1: Example of RMET Question

3.2.2 Affective ToM Measure

To measure affective ToM subjects completed the RMET (Baron-Cohen et al., 2001). The RMET

consists of a series of 36 individual pictures of the area around a person’s. Each photograph is

accompanied by four words (see Figure 1). Subjects chose the word that best describes what

the person is thinking or feeling. Each question was answered without feedback. Subjects were

provided with a printed handout of word definitions for all the words used in the task. The RMET

has been shown to be a consistent measure of affective ToM ability and used in wide range of

studies (Baron-Cohen et al., 2001; Golan et al., 2006; Torralva et al., 2007; Kirkland et al., 2013;

Ridinger and McBride, 2015).

3.2.3 Bargaining

Ridinger (2015b) randomly paired subjects who then participated in the slider task (Gill and

Prowse, 2012). The slider task is a real-effort task where each subject must move sliders across the

screen. The task is difficult for a subject to finish before the time runs out. The advantage of using

the slider task is that the task is not as cognitively difficult as other real-effort task like knowledge

based questions or mathematical computations. This may reduce potential confounds in observed
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effort that are due to differences in individual knowledge or mathematical ability as opposed to

actual effort. Subject completed the task three times with the first two rounds serving as practice

rounds.

Their combined efforts from the real-effort task jointly produced a surplus. The entire surplus

was then allocated to the subject who expended higher effort. After learning the outcome, the

two subjects played a series of four mini-ultimatum games on how to divide the surplus they

created in the real effort task (see Figure 2). In each min-ultimatum game, proposers could select

between an offer of $8 for herself and $2 denoted (8,2) and an alternative offer which varied

across the games. The outcome from one of the four mini-ultimatum games was randomly chosen

for payment. Experimental conditions varied whether the person who received the surplus was

the proposer (Proposer Surplus treatment) or the responder (Responder Surplus treatment). In

addition, treatments varied the strength of punishment by the responder. In the Strong Punishment

treatment, rejection by the responder left both subjects with $0. In the Weak Punishment treatment,

rejection by the responder left the proposer with $2 and the responder with $0.

3.2.4 Rule-Following

In Ridinger (2015b), each subject participated in the rule-following task designed to measure in-

dividual sensitivity to social norms or rule-following (Kimbrough and Vostroknutov, 2015) . In

the task, each subject controlled a stick figure that walked from the left side to the right side of

the screen. As the figures walked, they automatically stopped at a traffic light. There were a total

of five traffic lights. At any time, subjects could start walking again by pressing the walk button.

After five seconds the light would turn green. Subjects began with $7 and were told that for each

second they spent on the task they would loose $0.07. Walking without waiting at any of the lights

took a total of 24 seconds. Subjects who did not wait would loose at least $1.68. Subjects who

waited the full five seconds at each light lost $3.08. In the instructions, subjects were told “The
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Figure 3.2: Mini-Ultimatum Games with Strong Punishment

rule is to wait at each stop light until it turns green.” An example of what a typical subject would

see in the task can be seen in figure 1.

In essence, the rule-following task created a situation where a person could follow a rule where

adherence to the rule is costly to themselves. The time that subjects took to complete the task can be

viewed as a measure of an individuals sensitivity to following rules or social norms. Kimbrough

and Vostroknutov (2015) show that this measure is good predictor of subject behavior in wide

range of experimental games. In addition, they show that the rule that subjects are told appears to

be what is leading some subjects to wait. Without the rule, the majority of subjects ignore the rule,

suggesting that the difference in behavior was driven by the stated rule.
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Figure 3.3: Example of Rule-Following Task

3.2.5 Descriptive Statistics

Table 3.1 presents the summary statistics for the psychometric scales and demographic informa-

tion. Both Shame and Guilt were generated by adding subjects scores from the GASP sub scale.

Larger numbers indicated greater shame and guilt proneness. The RMET is equal to the number of

questions where subjects selected the correct word that best describes what the person in the image

was thinking or feeling. Waiting Time is equal to the total time that subjects waited at each light.

Overall, 66% of the subjects were female.

Table 3.2 shows the summary statistics for the bargaining part of the experiment. Overall rejection

and offer rates of the (8,2) offer are displayed and project down by alternative. Each session took

approximately one hour to complete and subjects took home an average of $14.47.

One potential worry is that there may be group differences in scores of Shame, Guilt, or RMET

across the treatments. If this is occurred, then we could falsely conclude that differences in these

psychometric measures are explaining treatment differences when in fact it is due to randomness.

In table C.8 in Appendix C, non-parametric tests show that we fail to reject the null hypotheses

that the scores for Shame, Guilt, and RMET come from the same distribution across the treatments.

This suggests that the scores for Shame, Guilt, and RMET are similar across the treatments and

makes it less likely to be a potential confound. Histograms for Shame, Guilt, and RMET can be

found in Appendix C.
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Table 3.1: Summary Statistics

Mean Standard Deviation

Shame 22.21 4.31
Guilt 20.70 4.73
RMET 27.09 4.05
Waiting Time 21.95 7.80
Female 0.66 0.47
Age 20.37 1.54
Native English Speaker 0.62 0.49

Observations 198

Table 3.2: Treatment Summary Statistics

Strong Punishment Weak Punishment
Proposer Responder Proposer Responder All

Right Right Right Right Treatments

Overall Reject (8,2) 0.44 0.47 0.14 0.33 0.35
Reject (8,2) vs Alt (5,5) 0.63 0.64 0.22 0.46 0.49
Reject (8,2) vs Alt (2,8) 0.48 0.44 0.13 0.29 0.34
Reject (8,2) vs Alt (8,2) 0.44 0.44 0.09 0.33 0.33
Reject (8,2) vs Alt (10,0) 0.22 0.36 0.13 0.25 0.24
Overall Offer (8,2) 0.78 0.63 0.74 0.73 0.72
Offer (8,2) vs Alt (5,5) 0.41 0.24 0.48 0.33 0.36
Offer (8,2) vs Alt (2,8) 0.89 0.64 1.00 0.92 0.86
Offer (8,2) vs Alt (10,0) 0.89 0.84 0.74 0.88 0.84
Take Home Earnings 14.11 14.40 15.03 14.41 14.47

Observations 54 50 46 48 198
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3.3 Predictions

Ridinger (2015b) suggests that the allocating the surplus prior to bargaining created a sense of

ownership. Subjects who received the right may have felt that prior ownership entitled them to a

greater share of the surplus in the bargaining phase of the experiment. Subjects who did not receive

the surplus prior may have respected the prior ownership of others.

Hypothesis 1: (a) Responders who have a higher propensity to feel guilt, should be less likely

to reject unequal offers in the Proposer Surplus treatment compared to the Responder Surplus

treatment. (b) Proposers who have a higher propensity to feel guilt, should be more likely to

propose unequal offers in the Proposer surplus treatment compared to the Responder Surplus

treatment.

Hypothesis 2: (a) Responders who have a higher propensity to feel shame, should be less likely

to reject unequal offers in the Proposer Surplus treatment compared to the Responder Surplus

treatment. (b) Proposers who have a higher propensity to feel shame, should be more likely to

propose unequal offers in the Proposer surplus treatment compared to the Responder Surplus

treatment.

Hypotheses 1 and 2 come from the argument that both shame and guilt create a negative state in

individuals. To avoid this negative feeling, individuals may choose actions that are less likely to

make them feel shame or guilt. In addition, higher propensity to feel guilt or shame may also make

it more likely that people will be upset at the actions of others if they deviate from accepted social

behavior. For example, responders who have higher propensity to feel shame and received the

surplus prior to bargaining, may be even more likely to reject unequal offers than those lower in

shame. This could occur if shame proneness is highly correlated with not only the shame a person

feels about their own actions but also how much shame they believe others should feel about their

actions.
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Hypothesis 3: (a) Responders who have a higher affective ToM ability, should be less likely to

reject unequal offers in the Proposer Surplus treatment compared to the Responder Surplus treat-

ment. (b) Proposers who have a higher affective ToM ability, should be more likely to propose

unequal offers in the Proposer surplus treatment compared to the Responder Surplus treatment.

Hypothesis 3 relies crucially on individuals being able to recognize what others believe the norm

should be. Ridinger (2015b) argues that the Proposer and Responder Surplus treatments activate

different norms about what individuals should receive. When a proposer had the surplus prior to

bargaining, a responder with high ToM ability may be more likely to recognize that the proposer

expects to receive a greater share of the surplus. As a result, responders with high ToM ability may

be less likely to reject unequal offers in the Proposer Surplus treatment compared to the Responder

Surplus. Similarly, proposers with high ToM ability may be likely to realize that responders who

had the surplus prior to bargaining will expect to receive a higher share. Due to this recognition,

proposers with high ToM ability could be less likely to propose unequal offers in the Responder

Surplus treatment compared to the Proposer Surplus treatment.

Hypothesis 4: Higher affective ToM ability and greater propensity to feel guilt and shame are

more likely to follow the rule in the rule-following task.

Hypothesis 5: Since actions are observable in both the bargaining experiment and rule-following

task, the effects of shame should be a stronger influence on behavior compared to guilt.

Hypothesis 5 comes directly from previous research that argues that shame is more likely to be ac-

tivated in public situations whereas guilt is more likely to be activated in private situations (Lewis,

1971; Tracy and Robins, 2004; Cohen et al., 2011). In the bargaining experiment, the actions of

both the proposer and responder are observable. The decisions of the proposer and responder are

known both to each other and to the experimenter. In the rule-following task, the actions of the

individuals to wait at the light are not observable to the other subjects. However, the actions that

the individuals make are observable to the experimenter. If subjects think of their actions as ob-
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servable to the experimenter, then shame may be a stronger influence on behavior. While both guilt

and shame may be activated both of these situations, it is possible that the effect of shame will be

stronger than guilt.

3.4 Results

3.4.1 Bargaining Results

Result 1: Responders with greater shame proneness were more likely to reject unequal offers in the

Responder Surplus treatment. Proposers with higher shame proneness were less likely to propose

unequal offers.

The results in table 3.3 come from probit regressions predicting the probability that the responder

will reject the (8,2) offer by differences in shame. From column (1), it is clear that responders who

report higher sensitivity to feelings of shame are significantly more like to reject the unequal offer.

Column (2) shows that this is driven through the effect of shame in the Responder Surplus treat-

ment. Individuals with higher scores on the shame scale are significantly more likely to reject the

(8,2) offer when they received the surplus prior to bargaining. Column (3) shows that differences

in shame do not seem to deferentially impact rejection rates as the strength of punishment varies.

The effect of shame in the Responder Surplus treatment remains even when controlling for the in-

teraction between shame and the Weak Punishment treatment. Using the probit specification from

column (2), figure 3 presents the predicted probability of rejecting an (8,2) offer at different levels

of shame. Individuals who have high level of propensity to feel shame reject (8,2) offers more

often in the Responder Surplus compared to the Proposer Surplus. At lower levels of shame, this

is reversed. This suggests that individuals who feel low shame may be willing to accept unequal

offers when they had prior ownership.
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Figure 3.4: Predicted Probability of Rejecting (8,2) Offer by Shame with 95% Confidence Intervals

Table 3.4 presents probit regressions predicting the probability that the proposer will offer (8,2) by

differences in shame. The coefficient for shame is negative a significant in columns (1) and (3).

This suggests that overall individuals who reported greater likelihood of feeling shame were less

likely to offer (8,2) when there was a more responder favorable alternative available. Interestingly,

columns (2) and (4) show that there was not a differential impact of shame in the Responder

Surplus treatment compared to the Proposer Surplus treatment. The significant effect of shame

is no longer significant, although the coefficients remain negative, suggesting that the interaction

with Responder Surplus is introducing multicollinearity.

Result 2: No significant correlation was found between responder or proposer behavior and guilt

proneness.

The results in table 3.5 show that differences in guilt are not predictive of rejections of unequal

offers. The coefficient for guilt is insignificant across specifications. Using the probit specification
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Table 3.3: Predicting Rejection of (8,2) Offer by Differences in Shame

(1) (2) (3) (4)
Reject (8,2) Reject (8,2) Reject (8,2) Reject (8,2)

Shame 0.05∗ −0.01 0.07∗∗ 0.01
(0.03) (0.04) (0.03) (0.04)

Responder Surplus 0.61 −2.33∗ 0.65 −2.21∗

(0.51) (1.26) (0.52) (1.25)

Weak Punishment −0.25 −0.28 1.50 1.36
(0.40) (0.40) (1.22) (1.19)

Shame X Responder Surplus 0.13∗∗ 0.13∗∗

(0.05) (0.05)

Shame X Weak Punishment −0.08 −0.07
(0.05) (0.05)

Effort Ratio 1.13 1.18 1.14 1.20
(0.82) (0.84) (0.82) (0.85)

Alternative (5,5) 0.76∗∗∗ 0.79∗∗∗ 0.77∗∗∗ 0.80∗∗∗

(0.16) (0.16) (0.16) (0.16)

Alternative (2,8) 0.31∗∗ 0.34∗∗ 0.32∗∗ 0.34∗∗

(0.15) (0.15) (0.15) (0.15)

Alternative (8,2) 0.28∗∗ 0.30∗∗ 0.29∗∗ 0.31∗∗

(0.13) (0.13) (0.13) (0.13)

Female −0.37 −0.46∗ −0.35 −0.44∗

(0.25) (0.25) (0.25) (0.25)

Intercept −5.49∗∗∗ −3.59∗ −6.49∗∗∗ −4.62∗∗

(1.95) (2.02) (2.09) (2.25)

N 392 392 392 392
pseudo R2 0.14 0.16 0.15 0.17
All regressions are probit with clustered standard errors at the subject level in parentheses.
Additional controls include session fixed effects, if English is the native language, and age.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 3.4: Predicting Offer of (8,2) by Differences in Shame

(1) (2) (3) (4)
Offer (8,2) Offer (8,2) Offer (8,2) Offer (8,2)

Shame −0.07∗∗ −0.05 −0.07∗ −0.04
(0.03) (0.04) (0.04) (0.05)

Responder Surplus −0.54 0.16 −0.53 0.22
(0.44) (1.31) (0.45) (1.37)

Weak Punishment 0.72 0.73 1.12 1.21
(0.48) (0.48) (1.49) (1.52)

Shame X Responder Surplus −0.03 −0.04
(0.05) (0.06)

Shame X Weak Punishment −0.02 −0.02
(0.06) (0.06)

Effort Ratio −0.20 −0.30 −0.18 −0.29
(1.01) (1.00) (1.01) (1.00)

Alternative (5,5) −1.68∗∗∗ −1.69∗∗∗ −1.68∗∗∗ −1.69∗∗∗

(0.20) (0.20) (0.19) (0.20)

Female 0.19 0.21 0.20 0.22
(0.25) (0.25) (0.25) (0.25)

Intercept 4.26∗∗∗ 3.90∗∗ 4.12∗∗ 3.71∗∗

(1.60) (1.72) (1.66) (1.82)

N 194 194 194 194
pseudo R2 0.31 0.31 0.31 0.31
All regressions are probit with clustered standard errors at the subject level in parentheses.
Additional controls include session fixed effects, if English is the native language, and age.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 3.5: Predicting Rejection of (8,2) Offer by Differences in Guilt

(1) (2) (3) (4)
Reject (8,2) Reject (8,2) Reject (8,2) Reject (8,2)

Guilt −0.00 −0.01 0.02 0.01
(0.02) (0.04) (0.03) (0.04)

Responder Surplus 0.69 0.25 0.70 0.09
(0.51) (1.02) (0.54) (1.01)

Weak Punishment −0.21 −0.21 1.13 1.21
(0.41) (0.41) (1.10) (1.17)

Guilt X Responder Surplus 0.02 0.03
(0.05) (0.05)

Guilt X Weak Punishment −0.06 −0.07
(0.05) (0.05)

Effort Ratio 0.83 0.81 0.81 0.79
(0.84) (0.84) (0.85) (0.86)

Alternative (5,5) 0.75∗∗∗ 0.75∗∗∗ 0.76∗∗∗ 0.76∗∗∗

(0.15) (0.15) (0.15) (0.15)

Alternative (2,8) 0.31∗∗ 0.31∗∗ 0.31∗∗ 0.31∗∗

(0.14) (0.14) (0.14) (0.14)

Alternative (8,2) 0.28∗∗ 0.28∗∗ 0.28∗∗ 0.28∗∗

(0.12) (0.12) (0.12) (0.12)

Female −0.24 −0.26 −0.21 −0.23
(0.23) (0.23) (0.25) (0.24)

Intercept −3.90∗ −3.67∗ −4.27∗∗ −3.99∗

(2.02) (2.01) (2.14) (2.10)

N 392 392 392 392
pseudo R2 0.12 0.12 0.13 0.13
All regressions are probit with clustered standard errors at the subject level in parentheses.
Additional controls include session fixed effects, if English is the native language, and age.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 3.6: Predicting Offer of (8,2) by Differences in Guilt

(1) (2) (3) (4)
Offer (8,2) Offer (8,2) Offer (8,2) Offer (8,2)

Guilt −0.02 0.00 −0.02 0.01
(0.02) (0.03) (0.03) (0.04)

Responder Surplus −0.62 0.37 −0.63 0.36
(0.43) (1.13) (0.42) (1.13)

Weak Punishment 0.74∗ 0.72 0.96 0.96
(0.45) (0.46) (1.17) (1.19)

Guilt X Responder Surplus −0.05 −0.05
(0.05) (0.05)

Guilt X Weak Punishment −0.01 −0.01
(0.05) (0.05)

Effort Ratio −0.16 −0.33 −0.17 −0.34
(1.00) (1.00) (1.00) (0.99)

Alternative (5,5) −1.61∗∗∗ −1.62∗∗∗ −1.61∗∗∗ −1.62∗∗∗

(0.18) (0.18) (0.18) (0.18)

Female 0.13 0.15 0.13 0.15
(0.25) (0.25) (0.25) (0.25)

Intercept 2.86∗ 2.51 2.79∗ 2.44
(1.56) (1.59) (1.63) (1.67)

N 196 196 196 196
pseudo R2 0.29 0.29 0.29 0.29
All regressions are probit with clustered standard errors at the subject level in parentheses.
Additional controls include session fixed effects, if English is the native language, and age.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Figure 3.5: Predicted Probability of Rejecting (8,2) Offer by Guilt with 95% Confidence Intervals

from column (2), figure 5 presents the predicted probability of rejecting an (8,2) offer at different

levels of guilt. The change in slopes for Proposer and Responder Surplus are consistent with the

predictions, but it is clear that the slope is small. In addition, the confidence intervals for the

estimates are quite large. A potential explanation for this result is that the guilt scale measures

feelings from private transgressions. However, in this experiment actions by both the proposer and

the responder where known to each other. As a result, it is more likely that the shame scale that

measures feelings from public transgressions would be more predictive of subject behavior

Similar results for proposers can be found in table 3.6. Higher likelihood to report feeling guilt

does not significantly predict unequal offers by proposers. This result holds across specifications.

Result 3: Responders with higher affective ToM ability were less likely to reject unequal offers in

both treatment conditions. Proposers with higher affective ToM ability were less likely to propose

unequal offers in the Weak Punishment treatment compared to the Strong Punishment treatment.
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Table 3.7: Predicting Rejection of (8,2) Offer by Differences in RMET

(1) (2) (3) (4)
Reject (8,2) Reject (8,2) Reject (8,2) Reject (8,2)

RMET −0.04 −0.08∗∗ −0.03 −0.06
(0.03) (0.04) (0.04) (0.04)

Responder Surplus 0.57 −1.22 0.56 −1.56
(0.50) (1.69) (0.51) (1.77)

Weak Punishment −0.41 −0.25 0.15 0.92
(0.43) (0.44) (1.54) (1.74)

RMET X Responder Surplus 0.07 0.08
(0.06) (0.06)

RMET X Weak Punishment −0.02 −0.04
(0.05) (0.06)

Effort Ratio 0.81 1.00 0.82 1.05
(0.84) (0.87) (0.84) (0.87)

Alternative (5,5) 0.75∗∗∗ 0.75∗∗∗ 0.75∗∗∗ 0.76∗∗∗

(0.15) (0.15) (0.15) (0.15)

Alternative (2,8) 0.31∗∗ 0.31∗∗ 0.31∗∗ 0.31∗∗

(0.14) (0.14) (0.14) (0.14)

Alternative (8,2) 0.28∗∗ 0.28∗∗ 0.28∗∗ 0.28∗∗

(0.12) (0.13) (0.12) (0.13)

Female −0.25 −0.30 −0.26 −0.32
(0.23) (0.24) (0.23) (0.24)

Intercept −1.16 −0.35 −1.46 −0.84
(2.11) (2.17) (2.27) (2.21)

N 396 396 396 396
pseudo R2 0.12 0.13 0.12 0.13
All regressions are probit with clustered standard errors at the subject level in parentheses.
Additional controls include session fixed effects, if English is the native language, and age.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 3.8: Predicting Offer of (8,2) by Differences in RMET

(1) (2) (3) (4)
Offer (8,2) Offer (8,2) Offer (8,2) Offer (8,2)

RMET −0.00 −0.00 0.07 0.06
(0.03) (0.03) (0.05) (0.05)

Responder Surplus −0.59 −0.69 −0.68 −1.04
(0.42) (1.58) (0.42) (1.63)

Weak Punishment 0.76∗ 0.77∗ 4.14∗∗ 4.18∗∗

(0.45) (0.45) (1.71) (1.76)

RMET X Responder Surplus 0.00 0.01
(0.06) (0.06)

RMET X Weak Punishment −0.12∗∗ −0.12∗∗

(0.06) (0.06)

Effort Ratio −0.11 −0.11 0.02 0.03
(1.00) (1.00) (1.01) (1.01)

Alternative (5,5) −1.61∗∗∗ −1.61∗∗∗ −1.65∗∗∗ −1.66∗∗∗

(0.19) (0.18) (0.19) (0.19)

Female 0.09 0.09 0.04 0.05
(0.25) (0.25) (0.25) (0.25)

Intercept 2.53 2.58 1.47 1.62
(1.69) (1.73) (1.81) (1.86)

N 198 198 198 198
pseudo R2 0.29 0.29 0.31 0.31
All regressions are probit with clustered standard errors at the subject level in parentheses.
Additional controls include session fixed effects, if English is the native language, and age.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

82



Figure 3.6: Predicted Probability of Rejecting (8,2) Offer by RMET with 95% Confidence Intervals

Table 3.7 shows responders who scored higher on the RMET where less likely to reject unequal

offers when the proposer had prior ownership. The RMET attempts to measure subjects ability to

recognize the emotions of others. The ability to recognize the emotions of others may have led

responders to take into account how their actions would affect the proposer. This in turn led them

to be more likely to respect the prior ownership of others.

Table 3.8 examines how theory of mind influenced proposer offers. Column (1) shows that the co-

efficient for RMET does not seem to predict (8,2) offers. Interacting RMET with a dummy variable

for the Responder Surplus treatment shows no significant relationship. It appears that differences

in affective ToM between proposers may not lead to differential offers due to changes in ownership.

However, columns (3) and (4) show that when higher RMET is interacted with a dummy variable

for the Weak Punishment treatment, individuals with higher RMET were less likely to proposer

an unequal offer when responder punishment is weak. Despite responders weakened bargaining

position, individuals with higher affective ToM were more likely to chose offers that were more
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favorable to the responder.

Result 4: Individuals higher in shame proneness and affective ToM were more likely to follow the

rule.

A potential criticism of the previous results is that it is unclear if individuals that have higher

propensity to feel shame or possesses greater ToM ability are behaving differently in the bargaining

experiment due to norm adherence. It could be that measures of shame or ToM are correlated with

factors different from norm or rule-following that are driving these results. To address this concern,

this section examines whether shame, guilt, and ToM are in fact correlated with rule-following.

Regression results using ordinary least squares in Table 3.9, show that both shame and RMET

are correlated with waiting time in the rule-following task. The longer subjects waited the more

money they lost, but were told that the rule was to wait until the light turned green. Higher scores in

shame significantly increased the amount of time subjects waited at the light. The RMET measure

is positive and significant at the 10% level. This suggests that affective theory of mind may be

related to rule-following, although the correlation is not strong.

3.5 Conclusion

Social norms are thought to have a strong influence on human behavior (Ostrom, 2000; Grant

and Patil, 2012; Blau, 1995; Azar, 2007). Attempts to theoretically model adherence to social

norms have often assumed that an individual’s utility is directly influenced by norms (Bicchieri,

2006; Lopez-Perez, 2008; Kessler and Leider, 2012; Kimbrough and Vostroknutov, 2015). The

propensity to follow social norms is an important part of the theoretical models, however, less is

known about what individual differences may influence this propensity.

This paper tested the idea that moral emotions and the ability to recognize the emotions of others
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Table 3.9: Predicting Waiting Time by Shame, Guilt, and ToM: Regression Results

(1) (2) (3)
Waiting Time Waiting Time Waiting Time

Shame 0.46∗∗∗

(0.13)

Guilt 0.13
(0.12)

RMET 0.24∗

(0.14)

Female 1.86 2.72∗∗ 2.23∗

(1.17) (1.18) (1.18)

Intercept 19.74∗∗ 27.20∗∗∗ 30.36∗∗∗

(8.39) (8.66) (8.57)

N 195 196 198
R2 0.135 0.079 0.097
Regressions are Ordinary Least Squares with standard errors in parentheses.
Additional controls include session fixed effects, if English is the native
language, and age.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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may be important determinants in explaining social norm adherence. The results show a strong

correlation between shame proneness in both bargaining behavior and rule-following. Differences

in guilt were not found to influence behavior. Variations in affective ToM appeared to influence be-

havior in bargaining and rule-following, although the correlation between ToM and rule-following

was weak.

While this study is correlation, it adds to our understanding of why individuals differ in norm

adherence. The propensity to feel moral emotions and the ability to understand others’ emotions

differs among individuals in the adult population. Social norms are highly context specific with

different settings leading to different behavior (Bicchieri, 2006). This paper found that both shame

and ToM were related to social norm adherence in two different settings. Future research should

investigate whether shame and ToM influence norm adherence in environments not examined in

this study.
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Appendices

A Appendix

A.1 Theoretical Models of Social Preferences

A.2 Inequity Aversion

Proposition 3. For player 2, in any pure strategy subgame perfect Nash equilibrium:

1. If β2 >
1
3 , then player 2 will cooperate if nature cooperates and defect if nature defects.

2. If β2 <
1
3 , then player 2 will always defect.

Proof. To see that 1 holds, first let us look at when player 1 and nature cooperates. Player 2 will

cooperate if 3 > 4−3 ·β2. This occurs when β2 >
1
3 . Due to symmetry, this condition also ensures

that if player 1 defects and nature cooperates, then player 2 will cooperate. To see that player 2 will

defect if nature defects, let us look at the case when player 1 cooperates and nature defects. Player

2 will choose to defect if 2 > 1−3 ·α2 which holds for all α2 since α2 ∈ [0,1]. Due to symmetry

we can see that this will also hold if player 1 defects and nature defects.
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A.3 Reciprocity Model

In this section, I introduce the intention-based reciprocity model of Dufwenberg and Kirchsteiger

(2004). The model uses psychological game theory based on Battigalli and Dufwenberg (2009).

Psychological games, first developed by Geanakoplos et al. (1989), differ from standard games

in that an individual’s beliefs directly affects her utility. Using psychological game theory, Rabin

(1993) modeled concerns for reciprocity in normal form games and Dufwenberg and Kirchsteiger

(2004) extended the idea to extensive form games. Reciprocity is captured by the idea that people

like to be kind to people who are kind to them and be unkind to people who are unkind to them.

Formally, let I ∈ {0,1,2} be the set of players. Denote nature as player 0. Let H be the set of

histories that lead to subgames. Each player i ∈ I \ {0} has a set of possible strategies Ai. The

strategy set is A = ∏Ai
i∈I\{0}

. Each strategy ai ∈ Ai gives a probability distribution on the possible

choices of player i at each history h ∈H. Each player i′s updated strategy is defined as ai(h).1 The

probability distribution for the behavioral strategy of the chance player is defined as θ which is

commonly known to both players. Given end node payoffs, the expected material payoff for each

player i ∈ I \{0} is πi : A×{θ}→ℜ.

Following Dufwenberg and Kirchsteiger (2004) and Sebald (2010), additional notation must be

introduced as it is necessary to keep track of first and second order beliefs. Each player i has a

set of beliefs, Bi j, about the strategy of player j. Let bi j ∈ Bi j be the belief player i has about the

strategy of player j. Let Ci ji define the set of beliefs player i has about the belief player j has about

player i′s strategy. Define ci ji ∈Ci ji as the belief player i has about the belief player j has about

player i′s strategy. To capture the main features of reciprocity beliefs need to be updated as the

game progresses. Let bi j(h) and ci ji(h) represent the updated beliefs at history h.

To capture a concern for fair outcomes this paper uses inequity aversion developed by Fehr and

Schmidt (1999). Inequity averse agents care about both their own payoff and another player’s

1Here the only difference between ai and ai(h) is that choices in history h are made with probability one.
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payoff. This can capture the idea that people might prefer outcomes that are more equal.

Combining both reciprocity and inequity aversion into a single model gives:

Ui(ai(h),bi j(h),ci ji(h),θ) = πi(ai(h),a j(h),θ) (A.1)

+λi · ki j(ai(h),bi j(h),θ) ·φi ji(bi j(h),ci ji(h),θ)]

where λi ≥ 0 .

In A.1, i′s utility depends on i′s own payoff plus concerns for reciprocity . The weight that i places

on reciprocity concerns is captured by λi. The function ki j(ai(h),bi j(h),θ) is a measure of the

kindness of i towards j at history h, and φi ji(bi j(h),ci ji(h),θ) is i′s belief about the kindness of

j towards i at history h. The kindness of player i towards player j is represented as a function

of player i′s strategy choice ai(h) and belief bi j(h). At a specific ai(h) and bi j(h) the kindness

of player i is captured by the payoff that player j gets minus an equitable payoff. The kindness

function is defined as:

ki j(ai(h),bi j(h),θ) = π j(ai(h),bi j(h),θ)−π
ei
j ((bi j(h),θ) (A.2)

Dufwenberg and Kirchsteiger (2004) calculate the equitable payoff for player j by finding the ai

that gives player j the highest possible payoff and finding the ai that gives player j the lowest

possible payoff. The equitable payoff is an average of the payoffs for player j evaluated at each ai.

This equitable payoff is:

π
ei
j (bi j,θ) =

1
2
[max
ai∈Ai
{π j(ai,bi j,θ)}+ min

ai∈Ei
{π j(ai,bi j,θ)}] (A.3)

where Ei, defined by Dufwenberg and Kirchsteiger (2004), is the set of efficient strategies for
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player i such that

Ei = {ai ∈ Ai| there exists no a′i ∈ Ai such that for all h ∈ H,

(a j) j 6=i ∈∏
j 6=i

A j, and k ∈ I it holds that πk(a′i(h),(a j(h)) j 6=i)≥ πk(ai(h),(a j(h)) j 6=i), (A.4)

with strict inequality for some (h,(a j) j 6=i,k)}.

Player i′s belief about the kindness of player j towards player i has a similar structure and is defined
as2:

φi ji(bi j(h),ci ji(h),θ) = πi(bi j(h),ci ji(h),ε)−π
e j
j (ci ji(h),θ) (A.5)

The equilibrium concept used in this paper is the sequential reciprocity equilibrium (Dufwen-

berg and Kirchsteiger, 2004; Sebald, 2010). Define for all a = (ai)i∈I ∈ A and history h ∈ H, let

Ai(a,h) ⊆ Ai be the set of behavioral strategies for each player i that give the same choices as the

strategy ai(h) for all histories other than h.

Definition 1. The profile a? = (a?i )i∈I\{0} is a sequential reciprocity equilibrium (SRE) if for all

i ∈ I \{0} and for each history h ∈ H the following properties hold:

(i) a?i (h) ∈ argmax
ai∈Ai(h,a)

Ui(ai(h),bi j(h),ci ji(h),θ) where i 6= j

(ii) bi j = a?jfor all j 6= i

(iii) ci ji = a?i for all j 6= i

Property (i) means that at history h, player i chooses a strategy profile that maximizes i′s utility

given i′s belief. In addition, it assures that player i follows the equilibrium strategy at all other

histories. At the initial history, properties (ii) and (iii) imply that initial beliefs are correct. Property

(i) adds that any sequence of choices that lead to a history have probability one. As a result, the

SRE concept requires that in equilibrium beliefs be correct.

2Here the equitable payoff is mathematically equivalent to (3).
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Proposition 4. Under perfect information and if θ < 1
2 , then in any SRE the potential behavior for

player 2 can be described as follows:

(a) If θ < 1
4 , and λ2 >

1
1−4θ

, then player 2 will cooperate if player 1 cooperates and defect if

player 1 defects.

(b) λ2 <
1

2−4θ
, then player 2 will always defect.

Proof. Player 2 can choose to cooperate or defect at each node h3, h4, h5, and h6 labeled in

figure 1.1. Let player 1’s belief about what player 2 will choose at each node be defined as:

x1 = P1(2chosesC|h3), x2 = P1(2chosesC|h4), x3 = P1(2chosesC|h5), and x4 = P1(2chosesC|h6).

Player 2’s belief about player 1’s belief about what player 2 will choose at each node is defined

as the expectation of player 1’s beliefs about player 2. This gives: y1 = E2[x1|h3], y2 = E2[x2|h4],

y3 = E2[x3|h5], and y4 = E2[x4|h6]. Player 1 can choose to cooperate or defect at node h0. Let

player 2’s belief that player 1 will cooperate be z1 = P2(1 chosesC|h0). Player 1’s belief about

player 2’s belief that player 1 will cooperate is defined as w1 = E1[z1|h0]. The game can now be

analyzed as a psychological game with reciprocity.

If player 1 cooperates, then player 2’s belief about the the kindness of player 1 towards player 2

is φ212 =
1
2((1− θ)(4− y1)+θ(2− y2)− θ(4− y3)− (1− θ)(2− y4)). If player 1 defects, then

φ212 =
1
2(θ(4− y3)+ (1−θ)(2− y4)− (1−θ)(4− y1)− (θ)(2− y2)). In any SRE player 2 will

always make the same decision at history h5 and h6. To see why, note that for player 2 to defect at

h6 it must be that 1+λ2[(1−θ)(4− y1)+θ(2− y2)−θ(4− y3)− (1−θ)(2− y4)]> 0. In order

for the second mover to defect at h5 it must be that 1+ λ2[(1− θ)(4− y1)+ θ(2− y2)− θ(4−

y3)− (1− θ)(2− y4)] > 0 . As a result, in any SRE it must be the case that x3 = x4 = y3 = y4.

Similarly, in any SRE player 2 will always make the same decision at history h1 and h2.

If (a) holds in equilibrium, then x1 = x2 = y1 = y2 = 1 and x3 = x4 = y3 = y4 = 0. If player 1

cooperates, then φ212 =
1
2(1− 4θ). At h3 player 2 will cooperate if 3+(1

2)λ2(1− γ2)(1− 4θ) >
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4− (1
2)λ2(1− γ2)(1−4θ). This holds if θ < 1

4 and λ2 >
1

1−4θ
. At h4 , player 2 will cooperate if

λ2(1−4θ)> 1. This holds if θ < 1
4 and λ2 >

1
1−4θ

. Since γ2 ∈ [0,1], then in order for player 2 to

cooperate in pure strategies at h4 it must be the case that θ > 1
4 . For player 2 to defect at h5, then

the following must hold λ2(1−4θ) > −1. Since λ2(1− 4θ) > 1, then player 2 will defect at h5.

As a result, if θ > 1
4 , and λ2 >

1
1−4θ

, then player 2 will cooperate if player 1 cooperates and defect

if player 1 defects.

For (b) it must be the case that y1 = y2 = y3 = y4 = 0. If player 1 cooperates, then φ212 =
1
2(2−4θ).

At h3 player 2 will defect if λ2(2−4θ)+< 1. This holds if λ2 <
1

2−4θ
. At h4 player 2 will defect

if λ2(2−4θ) < 1 which holds if λ2 <
1

2−4θ
. At h5 player 2 will defect if λ2(2−4θ) > −1. As a

result, if λ < 1
2−4θ

, then player 2 will always defect.

Proposition 5. Under imperfect information and if θ < 1
2 , then in any SRE the potential behavior

for player 2 can be described as follows:

1. If player 1 cooperates

(a) λ2 >
1

2−4θ
, then player 2 will always cooperate.

(b) λ2 <
1

2−4θ
, then player 2 will always defect.

2. If player 1 defects, then player 2 will always defect.

Proof. Let player 1’s belief about what player 2 will choose at each information set be defined

as: q1 = P1(2 chosesC|h3 ∪ h5), and q2 = P1(2 chosesC|h4 ∪ h6). Player 2’s belief about player

1’s belief about what player 2 will choose at each information set is defined as the expectation of

player 1’s beliefs about player 2. This gives: v1 = E2[q1|h3∪h5], and v2 = E2[q2|h4∪h6]. Player

1 can choose to cooperate or defect at node h0. Let player 2’s belief that player 1 will cooperate

be z1 = P2(1 chosesC|h0). Player 1’s belief about player 2’s belief that player 1 will cooperate is

defined as w1 = E1[z1|h0].
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Player 2 only observes the results of nature. Player 2’s evaluation of the kindness of player 1

depends on the belief about what node she is currently at. If player 2 observes cooperation, then

the probability that player 2 believes she is at node h3 is P(h3|2 observesC) = z1·ε1
z1·ε1+(1−z1)·ε2

via

Bayes rule. Similarly, P(h5|2 observesC) = (1−z1)·ε2
z1·ε1+(1−z1)·ε2

. If player 2 observes defection, then

P(h4|2observesD) = z1·(1−ε1)
z1·(1−ε1)+(1−z1)·(1−ε2)

and P(h6|2observesD) = (1−z1)·(1−ε2)
z1·(1−ε1)+(1−z1)·(1−ε2)

. Since

the SRE concept requires that initial beliefs be correct, it follows that player 2 knows in equilibrium

what player 1 chooses.

Player 2’s belief about the kindness of player 1 is φ212 = (z1− 1
2)(1−2θ)(2− v1 + v2). No matter

the history, the kindness of player 2 towards player 1 will always be k21 = 1 if player 2 cooperates

and k21 =−1 if player 2 defects.

Suppose that in equilibrium player 1 cooperates, then player 2 knows this. Since z1 = w1 = 1,

player 2 knows that if nature cooperates then she is at node h3and if nature defects then she is at

node h4. If nature cooperates, then player 2 will cooperate if λ2(1−2θ)(2−v1+v2)> 1. If nature

defects, then player 2 will cooperate if λ2(1−2θ)(2−v1+v2)> 1. As a result, player 2 will make

the same decision at nodes h3 and h4. Similarly, if in equilibrium player 1 defects, z1 = w1 = 0. In

this case, player 2 will make the same decision at nodes h4 and h5.

For 1(a), v1 = v2 = 1. This is possible if λ2(1− 2θ)(2) > 1. If λ2 > 1
2−4θ

, then player 1 will

cooperate no matter the results of nature.

For 1(c), v1 = v2 = 0. This is possible if both λ2(1−2θ)(2)< 1. If λ2 <
1

2−4θ
, then player 2 will

always defect.

For 2, v1 = v2 = 0. This is possible if −λ2(1−2θ)(2)< 1, which holds for all λ2 ≥ 0. As a result,

if player 1 defects, then player 2 will defect.
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A.4 Mixed-concerns Model

In this section, I introduce the mixed-concerns model that combines the models of inequity aver-

sion Fehr and Schmidt (1999), and reciprocity Dufwenberg and Kirchsteiger (2004) into a single

framework. Let the utility of an individual i be defined as:

Ui(ai(h),bi j(h),ci ji(h),θ) = πi(ai(h),a j(h),θ) (A.6)

+ρi · [(1− γi) · ki j(ai(h),bi j(h),θ) ·φi ji(bi j(h),ci ji(h),θ)+ γi ·Di j(ai(h),bi j(h),θ)]

where ρi ≥ 0 and λi ∈ [0,1]. In A.6, i′s utility depends on i′s own payoff plus concerns for reci-

procity and inequity aversion. The weight that i places on these social preferences is captured by

ρi. An additional parameter, γi, is the relative weight placed on concerns for reciprocity and dis-

tribution. Higher values of γi mean that person i places a lower weight on reciprocity and greater

weight on distributional concerns.

The function Di j(ai(h),bi j(h),θ) captures the distributional concerns of an individual. Di j(ai(h),bi j(h),θ)

is assumed to be a modified version of inequity aversion defined as:

Di j(ai(h),bi j(h),ε) =−max{π j−πi, πi−π j}

where π j = π j(ai(h),bi j(h),θ) and πi = πi(ai(h),bi j(h),θ).3 The functional form for Di j(ai(h),bi j(h),)

does not capture the idea from the inequity aversion model that people might dislike getting less

than another person more than they feel bad about getting more. This could easily be incorporated

into the model, but has been left out for simplicity.4

The function ki j(ai(h),bi j(h),θ) is a measure of the kindness of i towards j at history h, and

3Many different types of distributional concerns could be considered. Other forms to be included could be Rawl-
sian, Utilitarian, or Nash Product.

4Assuming the standard function form for inequity aversion Fehr and Schmidt (1999) gives the same equilibrium
predictions for second movers in the sequential prisoner’s dilemma with nature as the restricted functional form as-
sumed here.
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φi ji(bi j(h),ci ji(h),θ) is i′s belief about the kindness of j towards i at history h. Both ki j(ai(h),bi j(h),θ)

and φi ji(bi j(h),ci ji(h),θ) have the same functional form described in the previous section. Since

the focus is on sequential games, the analysis uses the sequential reciprocity equilibrium as it

allows beliefs to be updated.

One advantage of the mixed-concerns model compared to other models that combine concerns for

intentions and outcomes (Charness and Rabin, 2002; Falk and Fischbacher, 2006), is that chance

players are incorporated into the model. Chance players are often used in theoretical models to

capture many different environments and random devices are often used in experiments. The

mixed-concerns model can make equilibrium predictions in these situations. In addition, the model

allows us to investigate how changes in the distribution of the choices by chance players influences

equilibrium predictions.

Perfect Information

The main focus on this analysis will be on what player 2 chooses to do in the game with perfect

information. In any SRE, the potential behavior for player 2 is described in proposition 1. Due to

player 2’s behavior being the primary focus of the paper, player 1’s equilibrium behavior is left to

the Supplemental Appendix.

Proposition 6. If θ < 1
2 , then in any SRE the potential behavior for player 2 can be described as

follows:

(a) If θ < 1
4 , 0 ≤ γ2 ≤ 1−4θ

4−4θ
, and ρ2 >

1
1−4θ−γ2(4−4θ) , then player 2 will cooperate if player 1

cooperates and defect if player 1 defects.

(b) If θ < 1
3 , 0 < γ2 <

1−3θ

4−3θ
, and 1

1−3θ+γ2(2+2θ) < ρ2 <
1

1−3θ−γ2(2−4θ) , then player 2 will coop-

erate if player 1 and nature cooperates, and defect otherwise.
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(c) If 1−2θ

4−2θ
< γ2 and ρ2 >

1
γ2(2+2θ)−1+2θ

, then player 2 will cooperate if nature cooperates and

defect if nature defects.

(d) If γ2 >
2−4θ

5−4θ
and ρ2 <

1
2−4θ+γ2(4θ−1) , or γ2 <

2−4θ

5−4θ
and ρ2 <

1
2−4θ+γ2(5−4θ) , then player 2

will always defect.

Proof. Player 2 can choose to cooperate or defect at each node h3, h4, h5, and h6 labeled in

figure 1.1. Let player 1’s belief about what player 2 will choose at each node be defined as:

x1 = P1(2chosesC|h3), x2 = P1(2chosesC|h4), x3 = P1(2chosesC|h5), and x4 = P1(2chosesC|h6).

Player 2’s belief about player 1’s belief about what player 2 will choose at each node is defined

as the expectation of player 1’s beliefs about player 2. This gives: y1 = E2[x1|h3], y2 = E2[x2|h4],

y3 = E2[x3|h5], and y4 = E2[x4|h6]. Player 1 can choose to cooperate or defect at node h0. Let

player 2’s belief that player 1 will cooperate be z1 = P2(1 chosesC|h0). Player 1’s belief about

player 2’s belief that player 1 will cooperate is defined as w1 = E1[z1|h0]. The game can now be

analyzed as a psychological game with mixed concerns.

If player 1 cooperates, then player 2’s belief about the the kindness of player 1 towards player 2

is φ212 =
1
2((1− θ)(4− y1)+θ(2− y2)− θ(4− y3)− (1− θ)(2− y4)). If player 1 defects, then

φ212 =
1
2(θ(4− y3)+ (1−θ)(2− y4)− (1−θ)(4− y1)− (θ)(2− y2)). In any SRE player 2 will

always defect at history h6. To see why, note that for player 2 to defect at h6 it must be that

1+ρ2(1− γ2)[(1−θ)(4− y1)+θ(2− y2)−θ(4− y3)− (1−θ)(2− y4)]+3ρ2γ2 > 0. This holds

if ρ2 ≥ 0 and γ2 ≥ 0. As a result, in any SRE it must be the case that y4 = x4 = 0. In addition,

player 2 will not cooperate at both h4 and h5. In order for cooperate to hold at both of those nodes,

it would have to be that ρ2(1−γ2)φ212 > 1+ρ2γ2 ·3 and ρ2γ2 ·3 > 1+ρ2(1−γ2)φ212 which cannot

occur. As a result, an equilibrium where player 2 cooperates at both h4 and h5 can be ruled out.

If (a) holds in equilibrium, then x1 = x2 = y1 = y2 = 1 and x3 = x4 = y3 = y4 = 0. If player 1

cooperates, then φ212 =
1
2(2(1−2θ)−1). At h3 player 2 will cooperate if 3+(1

2)ρ2(1−γ2)(2(1−

2θ)−1)> 4− (1
2)ρ2(1− γ2)(2(1−2θ)−1)−ρ2 · γ2 ·3, where D21 = 0 if player 2 cooperates and
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D21 = 3 if player 2 defects. This holds if γ2 ≥ 1−2(1−2θ))
4−2(1−2θ) and ρ2 >

1
2(1−2θ)−1+γ2(4−2(1−2θ)) . At h4

, player 2 will cooperate if ρ2(1− γ2)(2(1−2θ)−1)−ρ2 · γ2 ·3 > 1. This holds if γ2 ≤ 2(1−2θ)−1
2(1−2θ)+2

, and ρ2 > 1
2(1−2θ)−1−γ2(2(1−2θ)+2) . Since γ2 ∈ [0,1], then in order for player 2 to cooperate in

pure strategies at h4 it must be the case that θ > 1
4 . Since player 2 cooperated at h4, then it must

be the case that player 2 defects at h5. For player 2 to defect at h5, then the following must hold

ρ2(1− γ2)(2(1−2θ)−1)−ρ2 · γ2 ·3 >−1. Since ρ2(1− γ2)(2(1−2θ)−1)−ρ2 · γ2 ·3 > 1, then

player 2 will defect at h5. As a result, if θ > 1
4 , 0 ≤ γ2 ≤ 1−4θ

4−4θ
, and ρ2 > 1

1−4θ−γ2(4−4θ) , then

player 2 will cooperate if player 1 cooperates and defect if player 1 defects.

For (b), in equilibrium it must be the case that y1 = 1 and y2 = y3 = y4 = 0. If player 1 cooperates,

then φ212 =
1
2(1−3θ). At h3 player 2 will cooperate if 3+ρ2(1−γ2)(1−3θ)> 4−ρ2 ·γ2 ·3. This

holds if γ2 >
3θ−1
2+3θ

and ρ2 >
1

1−3θ+γ2(2+3θ)) . At h4 player 2 will defect if 1 > ρ2(1− γ2)(1−3θ)−

ρ2 · γ2 ·3. This holds if γ2 <
1−3θ

4−3θ
and ρ2 <

1
1−3θ−γ2(4−3θ) . Since γ2 ∈ [0,1], in order for player 2

to defect at h4, then it must be the case that θ < 1
3 . In order for player 2 to defect at h5, then it

must be the case that ρ2(1− γ2)(1− 3θ)−ρ2 · γ2 · 3 > −1. This holds if ρ2 >
−1

1−3θ−γ2(4−3θ) and

γ2 ≤ 1−3θ

4−3θ
. As a result, if θ < 1

3 , 0 < γ2 <
1−3θ

4−3θ
, 1

1−3θ+γ2(2+2θ) < ρ2 <
1

1−3θ−γ2(2−4θ) , then player

2 will cooperate if player 1 and nature cooperates and defect otherwise.

For (c), in equilibrium beliefs must be correct, which gives y1 = y3 = 1 and y2 = y4 = 0. If

player 1 cooperates, then φ212 =
1
2(1−2θ). At h3 player 2 will cooperate if ρ2(1− γ2)(1−2θ)+

ρ2 · γ2 · 3 > 1. This holds if γ2 > 2θ−1
2+2θ

and ρ2 > 1
1−2θ+γ2(2+2θ) . Player 2 will defect at h4 if

−ρ2(1− γ2)(1− 2θ)+ρ2 · γ2 · 3 > −1. This holds if γ2 >
1−2θ

4−2θ
and ρ2 >

−1
2θ−1+γ2(4−2θ) . Player

2 will cooperate at h5 if −ρ2(1− γ2)(1− 2θ)+ ρ2 · γ2 · 3 > 1. This will hold if γ2 > 1−2θ

4−2θ
and

ρ2 >
1

2θ−1+γ2(4−2θ) . Since 1
2θ−1+γ2(4−2θ) ≥

1
1−2θ+γ2(2+2θ) , and γ2 ∈ [0,1], then in order to have this

equilibrium it must be the case thatρ2 >
1

2θ−1+γ2(4+2θ) . So if γ2 >
1−2θ

4−2θ
, and tρ2 >

1
2θ−1+γ2(4+2θ) ,

then player 2 will cooperate if nature cooperates and defect if nature defects.

For (d) it must be the case that y1 = y2 = y3 = y4 = 0. If player 1 cooperates, then φ212 =
1
2(2−4θ).

At h3 player 2 will defect if ρ2(1− γ2)(2− 4θ)+ ρ2 · γ2 · 3 < 1. This holds if γ2 ≥ 0 and ρ2 <
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1
2−4θ+γ2(4θ−1) . At h4 player 2 will defect if ρ2(1− γ2)(2− 4θ))− ρ2 · γ2 · 3 < 1 which holds

if γ2 < 2−4θ

5−4θ
and ρ2 < 1

2−4θ−γ2(5−4θ) or if γ2 ≥ 2−4θ

5−4θ
and ρ2 ≥ 0. At h5player 2 will defect if

ρ2(1−γ2)(2−4θ)−ρ2 ·γ2 ·3>−1. This holds if γ2 >
2−4θ

5−4θ
and ρ2 <

1
4θ−2+γ2(5−4θ) or ifγ2 <

2−4θ

5−4θ

and ρ2≥ 0. If γ2 <
2−4θ

5−4θ
, then 1

2−4θ−γ2(5−4θ) >
1

2−4θ+γ2(5−4θ) . Ifγ2 >
2−4θ

5−4θ
, then 1

4θ−2+γ2(5−4θ) >

1
2−4θ+γ2(4θ−1) . Given this, it follows that if γ2 >

2−4θ

5−4θ
, and ρ2 <

1
2−4θ+γ2(4θ−1) , then player 2 will

always defect. If γ2 <
2−4θ

5−4θ
and ρ2 <

1
2−4θ+γ2(5−4θ) , then player 2 will always defect.

Concerns for only reciprocity (Dufwenberg and Kirchsteiger, 2004) or only inequity aversion (Fehr

and Schmidt, 1999) arise as special cases. In order to understand the differences between the

models of reciprocity and inequity aversion assume that γi = 0. In other words, assume that players

are purely reciprocal. As a result of proposition 1, if player 1 cooperates, then player 2 will

cooperate if ρ2 >
1

1−4θ
and θ < 1

4 . This implies that conditional cooperation by player 2 is only

possible provided that player 1’s control is sufficiently high. If θ > 1
4 , then player 2 will not

cooperate in pure strategies if player 1 cooperates. For player 2 to interpret a choice by player 1

as kind or unkind, player 1 has to have a certain amount of control over that choice. This model

suggests that when control is low, reciprocity is not sufficient to maintain cooperation by player

2. Note that as θ decreases, then ρ2 must be lower in order to sustain defection as a pure strategy

SRE. In other words, as control by player 1 increases, lower concerns for reciprocity are needed

for player 2 to always defect.

If players are only inequity averse, then this implies that γi = 1. As result of proposition 1, inequity

aversion predicts that player 2’s choice is not influenced by the values of θ . The intended choice of

player 1 does not influence what player 2 will choose. Player 2’s choice depends only on the degree

to which player 2 dislikes getting more than player 1. Cooperation by player 2 is determined by

whether player 2 feels “guilty” over receiving more than player 1. If ρ2 > 1
3 , then player 2 will

cooperate if nature cooperates regardless of player 1’s choice. That is, the intended choice by

player 1 is not behaviorally relevant. This contrasts with the pure reciprocity case in which player

1’s intended choice matters for player 2 rather than the results of nature.
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If players instead have mixed concerns about reciprocity and inequity aversion, then there are

four possible pure strategy equilibria that could hold. If the equilibrium (a) occurs, then player 2

is more concerned about player 1’s intentions. This leads to reciprocal behavior where player 2

cooperates if player 1 cooperates and defects if player 1 defects. Provided player 1 has a sufficient

level of control over the outcome, this equilibrium is possible. Notice that this equilibrium depends

upon player 2’s concern for inequity aversion. Lower values of γ2 suggest that player 2 is more

reciprocal; however, if γ2 is large, then this equilibrium may not occur due to the strong preference

for equal outcomes.

The mixed concerns model also suggests another possible equilibrium (b). Here player 2 coop-

erates if player 1 and nature cooperates, but defects at all other histories. This equilibrium is not

possible in the cases of pure reciprocity or pure inequity aversion. In this equilibrium, player 2

cooperates only if player 1 intended to cooperate and the result of that intention leads to cooper-

ation. Intentions are not enough for player 2 to cooperate when player 1 cooperates and nature

defects. In addition, if the concern about inequity aversion is sufficiently small, then player 2 will

not cooperate if player 1 defects and nature cooperates. Here player 2 may be concerned about both

intentions and the distribution of outcomes, but cooperation is only sustained when those concerns

align.

The equilibrium (c) occurs if players are strongly inequity aversion averse. One thing to notice is

that this equilibrium has no restrictions on the value of θ other than the assumption that θ > 1
2 .

Since the mixed concerns model allows inequity aversion and reciprocity, player 2 must have a

sufficiently high concern for inequity aversion in order for (3) to hold. One interesting result

is that as the value of θ increases, this equilibrium holds for smaller values of γ2. This result

makes intuitive sense. To see why, suppose that player 2 is really concerned about reciprocity.

When player 1 has little control, player 1’s choice is not seen as very intentional. Consequently,

reciprocity has little weight in player 2’s decision. As a result, inequity aversion can become more

important as first mover control decreases. Since reciprocity is not much of a factor when control is
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low, concerns for reciprocity do not conflict as much with concerns for inequity aversion at nodes

h4 and h5.

The equilibrium (d) gives the case when player 2 will always defect. If ρ2 = 0, then the model is

just the self-interest model and player 2 will always defect. If ρ2 > 0, then the minimum value of

ρ2 that will lead to player 2 always defecting depends on the relative weight they place on the two

concerns and the reversal probability.

Imperfect Information

In the imperfect information game, player 2 does not know what player 1 chose but does know the

results of nature. In any SRE, the potential behavior for player 2 is described in proposition 2.

Proposition 7. If θ < 1
2 , then in any SRE the potential behavior for player 2 can be described as

follows:

1. If player 1 cooperates

(a) If 0 < γ2 < 1−2θ

4−2θ
and 1

1−2θ+γ2(2+2θ) < ρ2 < 1
1−2θ−γ2(4−2θ) or γ2 > 1−2θ

4−2θ
and ρ2 >

1
1−2θ+γ2(2+2θ) , then player 2 will cooperate if nature cooperates and defect if nature

defects.

(b) If γ2 <
2−4θ

5−4θ
and ρ2 >

1
2−4θ−γ2(5−4θ) , then player 2 will always cooperate.

(c) If γ2 ≥ 0 and ρ2 <
1

2−4θ+γ(1+4θ) , then player 2 will always defect.

2. If player 1 defects

(a) If γ2 >
1−2θ

4−2θ
and ρ2 >

1
γ2(4−2θ)−1+2θ

, then player 2 will cooperate if nature cooperates

and defect if nature defects.

(b) If γ2 > 2−4θ

5−4θ
and ρ2 < 1

γ2(5−4θ)−2+4θ
or γ2 < 2−4θ

5−4θ
and ρ2 ≥ 0 , then player 2 will

always defect.
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Proof. Let player 1’s belief about what player 2 will choose at each information set be defined

as: q1 = P1(2 chosesC|h3 ∪ h5), and q2 = P1(2 chosesC|h4 ∪ h6). Player 2’s belief about player

1’s belief about what player 2 will choose at each information set is defined as the expectation of

player 1’s beliefs about player 2. This gives: v1 = E2[q1|h3∪h5], and v2 = E2[q2|h4∪h6]. Player

1 can choose to cooperate or defect at node h0. Let player 2’s belief that player 1 will cooperate

be z1 = P2(1 chosesC|h0). Player 1’s belief about player 2’s belief that player 1 will cooperate is

defined as w1 = E1[z1|h0].

Player 2 only observes the results of nature. Player 2’s evaluation of the kindness of player 1

depends on the belief about what node she is currently at. If player 2 observes cooperation, then

the probability that player 2 believes she is at node h3 is P(h3|2 observesC) = z1·ε1
z1·ε1+(1−z1)·ε2

via

Bayes rule. Similarly, P(h5|2 observesC) = (1−z1)·ε2
z1·ε1+(1−z1)·ε2

. If player 2 observes defection, then

P(h4|2observesD) = z1·(1−ε1)
z1·(1−ε1)+(1−z1)·(1−ε2)

and P(h6|2observesD) = (1−z1)·(1−ε2)
z1·(1−ε1)+(1−z1)·(1−ε2)

. Since

the SRE concept requires that initial beliefs be correct, it follows that player 2 knows in equilibrium

what player 1 chooses.

Player 2’s belief about the kindness of player 1 is φ212 = (z1− 1
2)(1−2θ)(2− v1 + v2). No matter

the history, the kindness of player 2 towards player 1 will always be k21 = 1 if player 2 cooperates

and k21 = −1 if player 2 defects. If at nodes h3 and h5, then D21 = −3 if player 2 defects and

zero otherwise. If at nodes h4 and h6, then if player 1 cooperates D21 = −3 and is equal to zero

otherwise.

Suppose that in equilibrium player 1 cooperates, then player 2 knows this. Since z1 = w1 = 1,

player 2 knows that if nature cooperates then she is at node h3and if nature defects then she is at

node h4. If nature cooperates, then player 2 will cooperate if (1− 2θ)(2− v1 + v2)ρ2(1− γ2)+

3γ2ρ2 > 1. If nature defects, then player 2 will cooperate if (1− 2θ)(2− v1 + v2)ρ2(1− γ2) >

1+3γ2ρ2.

For 1(a), v1 = 1 and v2 = 0. For this to be an equilibrium it must be that (1− 2θ)ρ2(1− γ2)+
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3γ2ρ2 > 1 and (1−2θ)ρ2(1− γ2) < 1+3γ2ρ2. This hold under two conditions. In the first case,

if 0 < γ2 <
1−2θ

4−2θ
, and 1

1−2θ+γ2(2+2θ) < ρ2 <
1

1−2θ−γ2(4−2θ) , then player 2 will cooperate if nature

cooperates and defect if nature defects. In the second case, ifγ2 >
1−2θ

4−2θ
and ρ2 >

1
1−2θ+γ2(2+2θ) ,

then player 2 will cooperate if nature cooperates and defect if nature defects.

For 1(b), v1 = v2 = 1. This is possible if (1−2θ)(2)ρ2(1−γ2)+3γ2ρ2 > 1 and (1−2θ)(2)ρ2(1−

γ2)> 1+3γ2ρ2 . If γ2 <
2−4θ

5−4θ
andρ2 >

1
2−4θ−γ2(5−4θ) , then both conditions will be satisfied. Player

1 will cooperate no matter the results of nature.

For 1(c), v1 = v2 = 0. This is possible if both (1− 2θ)(2)ρ2(1− γ2) + 3γ2ρ2 < 1 and (1−

2θ)(2)ρ2(1− γ2) < 1+ 3γ2ρ2. If γ2 ≥ 0 and ρ2 < 1
2−4θ−γ2(1−4θ) , then player 2 will always de-

fect.

If player 1 defects, then player 2’s belief about the kindness of player 1 isφ212 =−1
2(1−2θ)(2−

v1 +v2). For 2(a), v1 = 1 and v2 = 0. This implies that −(1−2θ)ρ2(1− γ2)+3γ2ρ2 > 1 and (1−

2θ)(2)ρ2(1−γ2)+1+3γ2ρ2 > 0. These conditions will hold if γ2 >
1−2θ

4−2θ
and ρ2 >

1
γ2(4−2θ)−1+2θ

.

For 2(b), v1 = v2 = 0. This is possible if both −(1− 2θ)(2)ρ2(1− γ2)+ 3γ2ρ2 < 1 and −(1−

2θ)(2)ρ2(1− γ2)< 1+3γ2ρ2. These conditions will hold ifγ2 >
2−4θ

5−4θ
and ρ2 <

1
γ2(5−4θ)−2+4θ

or

γ2 <
2−4θ

5−4θ
andρ2 ≥ 0.

To understand the equilibrium predictions when players are purely reciprocal, assume that γi = 0.

With pure reciprocity, player 2 ignores the results of nature. As a consequence, player 2 will choose

to cooperate based on the equilibrium beliefs about what player 1 chose. If player 1 cooperates

with probability one, then player 1 is being kind towards player 2. Even if player 2 observes

defection by nature, player 2 knows that player 1 cooperated and player 1 is still viewed as kind.

The control that player 1 has still matters. When player 1 has more control, the value of ρ2 needed

for player 2 to cooperate can be smaller all other things equal. This suggests that cooperation

should be higher when player 1 has more control. Notice however that cooperation in pure strate-
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gies is still possible even when control is low. This differs from the perfect information game.

If players are purely inequity averse, then γi = 1. The equilibrium predictions for a player 2 with

pure inequity aversion are the same for the perfect or imperfect information games. This makes

sense because inequity aversion is only outcome based, and player ’s1 intended choice does not

influence player 2’s fairness judgments.

With mixed concerns, the potential equilibrium in 1(a) gives that player 2 will cooperate if nature

cooperates and defect if nature defects. This equilibrium can occur if player 2 is strongly concerned

about inequity aversion. Notice, however, that the equilibrium is also possible for a player 2 that

cares a great deal about reciprocity. For certain ranges of ρ2, a player that is highly reciprocal

will behave as if they are concerned about inequity aversion. This suggests that as control changes

the types that players appear to be could change as well. As a result, it is possible that some

players could behave inequity averse, self-interested, or reciprocal depending upon player 1’s level

of control. In 1(b), player 2 will cooperate regardless of nature’s choice. In equilibrium. player

2 knows that player 1 cooperated and cooperation by player 1 is viewed as kind. This kindness is

enough for players that are highly concerned about reciprocity to cooperate even if nature defects.

There are a large number of potential equilibria that can occur for player 1 due to self-fulfilling

expectations. The focus of this paper on second mover behavior. In interest of space, equilibrium

predictions for player 1 are left to the Supplemental Appendix.

Perfect versus Imperfect Information

Both the perfect and imperfect information games can be used to test the predictions of the fairness

models explored in this paper. Predictions from pure self-interest and pure inequity aversion are

the same no matter the information. As a result of these models, changes in the information about

what player 1 chose should not be relevant for equilibrium behavior.
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With pure reciprocity, equilibrium behavior could differ depending upon the information available

to player 2. In the perfect information game, pure strategy cooperation by player 2 only occurs

if control is high. However, in the imperfect information game, cooperation is still possible when

control is low. Even when control is high, the concern for reciprocity needs to be much higher

when information is perfect compared to the imperfect information game in order for cooperation

to be possible. As a result, if subjects are motivated by reciprocity, then cooperation should be

higher when information is imperfect compared to when the information is perfect.

In the mixed concerns model, when control is high in the perfect information game, it is possible

to have an equilibrium in which player 2 cooperates if player 1 cooperates and defects if player 1

defects. However, when control is low this equilibrium no longer exists. This is not the case with

the imperfect information game. When control is low it is still possible for player 2 to cooperate if

player 1 cooperates and defect if player 1 defects. Even when control is high, the range of values

for both ρ2 and γ2 that lead player 2 to cooperate is largest in the imperfect information game.

Thus, given that player 1 cooperates, cooperation by player 2 in the imperfect information game

should be higher than in the perfect information game.

A.5 Additional Data Analysis and Robustness Checks

Table A.1 presents the the raw empathy and perspective taking scores by treatment and condition.

A total of six subjects failed to complete the empathic concern questions and a total of four subjects

failed to complete the perspective taking questions. A total of eight subjects failed to complete

both the empathic concern and perspective taking questions. In the Known treatment, there was

no statistical difference in empathic concern scores in subjects that received the high control first

compared to low control (Wilcoxon rank-sum test, N=121, z=-1.10, p=0.27). Results are similar

in the Uncertain treatment (Wilcoxon rank-sum test, N=118, z=1.59, p=0.11). When subjects

received the High Control condition first, there was no significant difference in empathic concern
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in the Known treatment compared to the Uncertain treatment (Wilcoxon rank-sum test, N=122,

z=-1.58, p=0.11). Similary results occur when subjects received the Low Control condition first

(Wilcoxon rank sum test, N=117, z=1.14, p=0.25).

Table A.1: Empathy and Perspective Taking Summary Statistics

High Control First Low Control First
Known Uncertain Known Uncertain Total

Average:
Empathic Concern 24.7 25.7 25.1 24.6 25.1
Number of 60 62 61 56 239
Subjects

Perspective Taking 26.3 26.0 25.5 25.6 25.9
Number of 61 63 61 57 242
Subjects

In the Known treatment, perspective taking ability did not significantly differ between subjects

who received the High Control condition first compared to those who received the Low Control

condition first (Wilcoxon rank-sum test, N=122, z=1.26, p=0.21). Similarly results hold for the

Uncertain treatment (Wilcoxon rank-sum test, N=120, z=0.71, p=0.48). When subjects received

the High Control condition first, there was no significant difference between the Known and Uncer-

tain treatments in perspective taking (Wilcoxon rank-sum test, N=124, z=0.419, p=0.68). Similar

results are found when subjects received the Low Control condition first (Wilcoxon rank-sum test,

N=118, z=-0.06, p=0.95).

Table A.2 presents robustness checks for the results from table 1.3 in the main paper. The analysis

is repeated except for the addition of one period lagged variables for the the possible paths of play.

The lagged variables are only significant at the 10% in the Known treatment and High Control

condition. The hypothesis tests for inequity aversion and reciprocity are similar to the table in the

main paper. Table A.3 reports fixed effects logit regressions as a further robustness check for table

1.3 from the main paper. The table gives odds ratios on the probability that the second mover will

cooperate given the path of play. The hypothesis tests are similar to table 1.3 as well.
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Table A.2: Second Mover Cooperation by Treatment with lagged variables

Known Uncertain
High Control Low Control High Control Low Control

First Mover and 1.82∗∗∗ 2.18∗∗∗ 1.45∗∗∗ 1.62∗∗∗

Computer cooperated (0.28) (0.34) (0.23) (0.31)

First Mover cooperated −0.14 0.04 0.42
and Computer defected (0.49) (0.65) (0.37)

First Mover defected 1.11∗∗ 1.75∗∗∗ 1.76∗∗∗ 1.69∗∗∗

and Computer Cooperated (0.34) (0.34) (0.34) (0.31)

First Mover and 0.49+ −0.19 −0.06 0.11
Computer cooperated lag (0.28) (0.26) (0.24) (0.28)

First Mover cooperated and −0.29 0.40 −0.10 0.48
Computer defected lag (0.52) (0.34) (0.53) (0.32)

First Mover defected 0.57+ 0.19 0.12 0.01
and Computer cooperated lag (0.33) (0.29) (0.34) (0.27)

Low Control First 0.15 0.66 −0.67 1.67∗

(0.64) (0.72) (0.60) (0.79)

Female −0.22 0.12 −0.63+ −0.26
(0.38) (0.43) (0.37) (0.55)

Intercept −1.86∗∗ −3.28∗∗∗ −0.70 −2.82∗∗∗

(0.60) (0.67) (0.52) (0.75)

N 556 604 562 563
ρ 0.56 0.64 0.51 0.72
Model χ2 57.85 57.64 59.98 58.48
Hypothesis Tests
Inequity Aversion (Prob> χ2(1)) 0.04∗ 0.08+ 0.35 0.79
Reciprocity (Prob> χ2(1)) 0.00∗∗∗ 0.00∗∗∗ 0.03∗ 0.00∗∗∗

Cluster robust standard errors by subject in parentheses. Hypothesis for Inequity Aversion is that cooperation given
computer cooperated is the same regardless of first mover’s choice. Hypothesis for Reciprocity
is that cooperation given first mover cooperated is the same regardless of computer’s choice.
Results are from random-effects probit regressions with round fixed effects.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

One worry is that there is multicollinearity between the empathic concern and perspective taking

variables. Table A.4 repeats the analysis from table 1.4 in the main paper restricting the regressions

to only include empathic concern or perspective taking. Comparing to table 1.4 all the regressions

have similar results except in a few cases. In column (2) of table A.4 the coefficient for empathic
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Table A.3: Second Mover Cooperation by Treatment- Logit Regressions

Known Uncertain
High Control Low Control High Control Low Control

First Mover and 3.06∗∗∗ 3.25∗∗∗ 2.84∗∗∗ 2.64∗∗∗

Computer cooperated (0.49) (0.53) (0.47) (0.53)

First Mover cooperated −0.70 −0.68 0.13 0.67
and Computer defected (1.29) (0.88) (1.15) (0.61)

First Mover defected 1.27∗ 2.47∗∗∗ 3.03∗∗∗ 2.74∗∗∗

and Computer cooperated (0.56) (0.53) (0.62) (0.50)

N 300 320 360 310
Model χ2 97.70 107.69 101.39 95.06
Hypothesis Tests
Inequity Aversion (Prob> χ2(1)) 0.01∗∗ 0.08+ 0.76 0.82
Reciprocity (Prob> χ2(1)) 0.01∗∗ 0.00∗∗∗ 0.02∗ 0.00∗∗∗

Cluster robust standard errors by subject in parentheses. Hypothesis for Inequity Aversion is that cooperation given
computer cooperated is the same regardless of first mover’s choice. Hypothesis for Reciprocity
is that cooperation given first mover cooperated is the same regardless of computer’s choice.
Results are from fixed effects logit regressions with round fixed effects.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

concern is no longer significant at the 10% level. However, table A.5 column(1) shows that em-

pathic concern is still significant when the regression is restricted to cases when the first mover

cooperated. In column (4) of table A.4, unlike the regression results in the main paper perspective

taking is signifigant at the 5% level. The results for perspective taking are similar in table A.5 to

table 1.5 in the main paper. Table A.6 and A.7 examine empathic concern and perspective taking

looking at all 20 rounds finding similar results.
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Table A.4: Second Mover Cooperation with Empathy and Perspective Taking Robustness(First 10
Rounds)

All Treatments Known All Treatments Known
(1) (2) (3) (4) (5) (6)

Cooperation Cooperation Cooperation Cooperation Cooperation Cooperation

Empathic Concern 0.32∗∗ 0.31
(0.12) (0.21)

Perspective Taking 0.18 0.31∗ −0.03 0.32
(0.12) (0.13) (0.21) (0.25)

Low Control 0.55∗∗ 0.53 0.51∗ 0.52∗ 0.48 0.41
(0.21) (0.34) (0.22) (0.22) (0.34) (0.34)

Low Control X −0.32 −0.89∗∗

Perspective Taking (0.26) (0.34)

Uncertain 0.51∗ 0.45∗ 0.45∗

(0.21) (0.21) (0.21)

First Mover and 1.33∗∗∗ 1.43∗∗∗ 1.29∗∗∗ 1.29∗∗∗ 1.36∗∗∗ 1.35∗∗∗

Computer cooperated (0.18) (0.28) (0.17) (0.17) (0.27) (0.27)

First Mover cooperated 0.04 −0.36 0.10 0.10 −0.43 −0.44
and Computer defected (0.24) (0.49) (0.24) (0.24) (0.48) (0.50)

First Mover defected 1.23∗∗∗ 1.15∗∗∗ 1.19∗∗∗ 1.19∗∗∗ 1.09∗∗∗ 1.11∗∗∗

and Computer Cooperated (0.19) (0.28) (0.18) (0.18) (0.26) (0.26)

Female −0.36+ −0.15 −0.19 −0.17 0.05 0.17
(0.21) (0.33) (0.21) (0.21) (0.34) (0.32)

Intercept −1.52∗∗∗ −1.62∗∗∗ −1.54∗∗∗ −1.58∗∗∗ −1.65∗∗∗ −1.73∗∗∗

(0.28) (0.45) (0.29) (0.29) (0.47) (0.46)

N 1210 610 1220 1220 620 620
ρ 0.43∗∗∗ 0.51∗∗∗ 0.44∗∗∗ 0.44∗∗∗ 0.51∗∗∗ 0.48∗∗∗

Model χ2 138.02 63.92 135.91 136.92 64.22 65.79
Results are from random effects probit regressions with round fixed effects. Regressions are from first 10 rounds. Cluster robust standard
at the subject level in parentheses
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table A.5: Second Mover Conditional Cooperation with Empathy and Perspective Taking Robust-
ness

(1) (2) (3) (4)
First Mover First Mover First Mover First Mover
Cooperated Defected Cooperated Defected
Cooperation Cooperation Cooperation Cooperation

Empathic Concern 0.51+ 0.15
(0.29) (0.20)

Perspective Taking 0.36 0.23
(0.40) (0.19)

Low Control 0.61 0.47 0.56 0.30
(0.54) (0.31) (0.54) (0.32)

Low Control X −1.01+ −0.72∗

Perspective Taking (0.52) (0.33)

Computer cooperated 2.15∗ 1.08∗∗∗ 2.16∗ 1.10∗∗∗

(0.88) (0.26) (0.89) (0.24)

Female −0.25 −0.12 0.17 0.10
(0.52) (0.36) (0.49) (0.33)

Intercept −2.76∗ −0.90+ −3.05∗∗ −1.06∗

(1.11) (0.49) (1.17) (0.48)

N 209 306 210 313
ρ 0.67∗∗∗ 0.37∗∗∗ 0.65∗∗∗ 0.37∗∗∗

Model χ2 20.87 27.59 20.44 28.93
Results are from random effects probit regressions with round fixed effects. Cluster robust standard
errors at the subject level in parentheses
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table A.6: Second Mover Conditional Cooperation in Known Treatment with Empathy- Robust-
ness

High Control Low Control
First Mover First Mover First Mover First Mover
Cooperated Defected Cooperated Defected

Empathic Concern 0.81∗ 0.18 0.86∗ −0.06
(0.39) (0.24) (0.36) (0.33)

Computer Cooperated 1.76 1.50∗∗ 2.58∗∗∗ 2.10∗∗∗

(1.15) (0.52) (0.70) (0.59)

Low Control First 0.25 −0.75 1.02 2.33∗

(0.89) (0.70) (1.09) (1.17)

Female −0.49 −0.32 −0.21 0.17
(0.65) (0.47) (0.54) (0.60)

Intercept −2.36+ −0.67 −3.66∗ −3.76∗∗∗

(1.38) (0.63) (1.44) (1.03)

N 135 231 236 266
ρ 0.72 0.52 0.69 0.71
Model χ2 11.68 19.40 25.65 21.80
Regressions are from random effects probit regressions with round fixed effects. Cluster robust
standard errors at the subject level in parentheses. Regressions include all 20 rounds.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table A.7: Second Mover Conditional Cooperation in Known Treatment with Perspective Taking-
Robustness

High Control Low Control
First Mover First Mover First Mover First Mover
Cooperated Defected Cooperated Defected

Perspective Taking 0.39 0.23 0.56 0.34
(0.48) (0.22) (0.43) (0.40)

Low Control First 0.29 −0.53 0.66 2.09+

(0.91) (0.60) (0.90) (1.07)

Low Control First X −0.87 −0.60+ −1.36∗ −1.17+

Perspective Taking (0.84) (0.35) (0.55) (0.61)

Computer Cooperated 1.79 1.20∗∗∗ 2.50∗∗∗ 1.96∗∗∗

(1.28) (0.35) (0.69) (0.50)

Female 0.02 −0.03 0.44 0.38
(0.64) (0.36) (0.48) (0.53)

Intercept −2.86+ −0.93+ −3.63∗∗ −3.69∗∗∗

(1.61) (0.56) (1.27) (0.94)

N 136 282 239 288
ρ 0.76 0.43 0.65 0.68
Model χ2 9.76 23.59 25.37 22.57
Regressions are from random effects probit regressions with round fixed effects. Cluster robust
standard errors at the subject level in parentheses. Regressions include all 20 rounds.
+ p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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A.6 Experiment Instructions

The following screenshots are the instructions viewed by subjects in the experiment for the treat-

ments that received the High Control condition in the first ten rounds. When subjects received

the Low Control condition first, subjects viewed the exact same instructions except that the 10%

reversal probability in the first part of the instructions was changed to 40%. For the second part,

the instructions remained the same except that the 40% reversal probability was changed to 10%.

Part I Instructions

Figure A.1: Experimental Instructions
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Figure A.2: Experimental Instructions- continued

Figure A.3: Experimental Instructions- continued
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Figure A.4: Experimental Instructions- Known Treatment Only

Figure A.5: Experimental Instructions- Uncertain Treatment Only
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Figure A.6: Experimental Instructions- Payoff Table

Figure A.7: Experimental Instructions- Comprehension Questions
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Figure A.8: Experimental Instructions- Comprehension Answers

Figure A.9: Experimental Instructions- Known Treatment Only
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Figure A.10: Experimental Instructions- Uncertain Treatment Only

Figure A.11: Experimental Instructions Part II- Known Treatment Only
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Figure A.12: Experimental Instructions Part II- Uncertain Treatment Only
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B Appendix

B.1 Norm-based utility predictions

Here I present the equilibrium predictions from the norm based utility function introduced in Sec-

tion 3 of the paper. To simplify the analysis, the alternative offers of the mini-ultimatum games

for the proposer is denoted as xA
1 and for the responder is denoted as xA

2 . The norm θi(h) can differ

based on the information set h. Let h0 denote the information set when the proposer makes their

offer, h1 be the information set that is reached if the proposer offers (8,2), and h2 be the information

set that is reached if the proposer offers the alternative (xA
1 ,xA

2 ).

Proposition 8. The potential subgame perfect equilibrium for the responder are:

1. If the proposer offers (8,2):

(a) With strong punishment:

i. If θ2 >
1
5 and γ2 >

2
g(10θ2(h1)−2) , then the responder will reject the (8,2) offer.

ii. If θ2 <
1
5 or γ2 <

2
g(10θ2(h1)−2) , then the responder will accept the (8,2) offer.

(b) With weak punishment:

i. If θ2 >
1
4 and γ2 >

1
g(10θ2(h1)−2)−g(2θ2)

, then the responder will reject the (8,2) offer.

ii. If θ2 <
1
4 or γ2 <

1
g(10θ2(h1)−2)−g(2θ2(h1))

, then the responder will accept the (8,2)

offer.

2. If the proposer offers (xA
1 ,xA

2 ):

(a) With strong punishment:

i. If θ2 >
xA

2
10 and γ2 >

xA
2

g(10θ2(h2)−xA
2 )

, then the responder will reject the (xA
1 ,xA

2 ) offer.

ii. If θ2 <
πA

2
10 or γ2 <

xA
2

g(10θ2(h2)−xA
2 )

,then the responder will accept the (xA
1 ,xA

2 ) offer.
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(b) With weak punishment:

i. If θ2 >
πA

2
8 and γ2 >

xA
2

g(10θ2(h2)−xA
2 )−g(2θ2)

, then the responder will reject the (xA
1 ,xA

2 )

offer.

ii. If θ2 <
πA

2
8 or γ2 <

πA
2

g(10θ2(h2)−πA
2 )−g(2θ2(h2))

, then the responder will accept the

(xA
1 ,xA

2 ) offer.

Proof. With strong punishment, the utility of rejection is zero. This occurs because rejection

reduces the entire surplus X to zero. For 1(a), the responder will reject the (8,2) offer if 2− γ2 ·

g(10θ2(h1)− 2) < 0. This holds if θ2 >
1
5 and γ2 >

2
g(10θ2(h1)−2) . The responder will accept the

(8,2) offer if 2− γ2 · g(10θ2(h1)− 2) > 0. This will hold if θ2 < 1
5 or γ2 < 2

g(10θ2(h1)−2) . With

weak punishment, the utility of rejection is no longer zero. In this case, the surplus is reduced to

2. For 1(b), the responder will reject the (8,2) offer if 2− γ2 ·g(10θ2(h1)−2)<−γ2 ·g(2θ2(h1)).

This will hold if θ2 >
1
4 and γ2 >

1
g(10θ2(h1)−2)−g(2θ2)

. The responder will accept the (8,2) offer if

2−γ2 ·g(10θ2(h1)−2)<−γ2 ·g(2θ2(h1)). This will hold if θ2 <
1
4 or γ2 <

1
g(10θ2(h1)−2)−g(2θ2(h1))

.

For 2(a), the responder will reject the (xA
1 ,xA

2 ) offer if xA
2 − γ2 ·g(10θ2(h2)− xA

2 )< 0. This holds if

θ2 >
xA

2
10 and γ2 >

xA
2

g(10θ2(h2)−xA
2 )

. Similarly, the responder will accept if θ2 <
πA

2
10 or γ2 <

xA
2

g(10θ2(h2)−xA
2 )

.

For 2(b), the responder will reject if xA
2 − γ2 · g(10θ2(h2)− xA

2 ) < −γ2 · g(10θ2(h2). This holds

if θ2 >
πA

2
8 and γ2 >

xA
2

g(10θ2(h2)−xA
2 )−g(2θ2)

. Similarly, the responder will accept if θ2 <
πA

2
8 or

γ2 <
πA

2
g(10θ2(h2)−πA

2 )−g(2θ2(h2))
,

Proposition 9. The potential subgame perfect equilibrium for the proposer are:

1. If the responder accepts (8,2) and the alternative (xA
1 ,xA

2 )

(a) If xA
1 < 8, then the proposer will offer (8,2).

(b) If xA
1 > 8, then the proposer will offer (xA

1 ,xA
2 ).

2. With strong punishment and if the responder rejects (8,2) and accepts the alternative (xA
1 ,xA

2 ):
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(a) If θ1 >
xA

1
10 and γ1 >

xA
1

g(10θ1(h0)−xA
1 )

, then the proposer will offer (8,2).

(b) If θ1 <
πA

1
10 or γ1 <

πA
1

g(10θ1(h0)−πA
1 )

, then the proposer will offer (xA
1 ,xA

2 ).

3. With weak punishment and if the responder rejects (8,2) and accepts the alternative (xA
1 ,xA

2 ):

(a) If θ1 >
πA

1
10 and γ1 >

xA
1−2

g(10θ1(h0)−xA
1 )

, then the proposer will offer (8,2).

(b) If θ1 <
πA

1
10 or γ1 <

xA
1−2

g(10θ1(h0)−xA
1 )

, then the proposer will offer (xA
1 ,xA

2 ).

4. If the responder rejects both (8,2) and (xA
1 ,xA

2 ), then the proposer is indifferent between the

two offers and will offer (8,2) with some probability p.

Proof. For 1(a), the proposer will choose the (8,2) offer if 8− γ1 · g(10 · θ1(h0)− 8) > xA
1 − γ1 ·

g(10 ·θ1(h0)−xA
1 ). Note that if xA

1 < 8, then ·g(10 ·θ1(h0)−8)−g(10 ·θ1(h0)−xA
1 )< 0 since g()

is a monotonically increasing function. So, if If xA
1 ≤ 8, then the proposer will offer (8,2). Similarly

reasoning shows that if xA
1 > 8, then the proposer will offer (xA

1 ,xA
2 ).

For 2(a), the proposer will select the (8,2) offer if xA
1 − γ1 ·g(10 ·θ1(h0)− xA

1 )< 0. This inequality

will hold if θ1 >
xA

1
10 and γ1 >

xA
1

g(10θ1(h0)−xA
1 )

. For 2(b), the proposer will offer (xA
1 ,xA

2 ) if xA
1 − γ1 ·

g(10 ·θ1(h0)− xA
1 )> 0 which holds if θ1 <

πA
1

10 or γ1 <
πA

1
g(10θ1(h0)−πA

1 )
.

For 3(a), the proposer will select the (8,2) offer if xA
1 − γ1 · g(10 · θ1(h0)− xA

1 ) < 2. this holds if

θ1 >
πA

1
10 and γ1 >

xA
1−2

g(10θ1(h0)−xA
1 )

. Similar reasoning shows that the proposer will offer (xA
1 ,xA

2 ) if

θ1 <
πA

1
10 or γ1 <

xA
1−2

g(10θ1(h0)−xA
1 )

.

For 4, the proposer is indifferent between the two options as the utility the get from the two choices

is the same. As a result, the proposer will offer (8,2) with some probability p.
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C Appendix

C.1 Additional Tables and Graphs

Table C.8: Summary Statistics for Emotion Variables with Statistical Tests

(1) (2) Wilcoxon Rank-sum Test
Proposer Surplus Responder Surplus z-score p-value

Proposer Guilt 20.92 20.56 0.56 0.58
(4.91) (4.63)

N=50 N=48
Proposer Shame 22.54 21.87 0.54 0.59

(4.00) (4.71)
N=50 N=47

Proposer RMET 27.02 26.98 0.05 0.96
(3.99) (4.18)

N=50 N=49
Responder Guilt 19.94 21.39 −1.55 0.12

(4.99) (4.42)
N=49 N=49

Responder Shame 22.18 22.20 0.07 0.43
(4.46) (4.12)

N=49 N=49
Responder RMET 26.58 27.78 −1.61 0.11

(4.09) (4.00)
N=50 N=49

Wilcoxon Rank-Sum tests the hypothesis that the variable in columns (1) and (2) come from
same distribution.
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Figure C.13: Histogram of Guilt Score
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Figure C.14: Histogram of RMET Score
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Figure C.15: Histogram of Shame Score
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Figure C.16: Histogram of Waiting Times
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