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Chapterr  1 

Introductio n n 

Inn the last two decades, emotions have become a major area of scientific study in 

psychologyy with, by now, a coherent body of theory and data. It appears that emotions 

playy an important role in many psychological processes, for example in learning, 

attention,, and memory (Izard et al., 1984). Recent neuroscientific research even suggests 

thatt emotions are essential for rational decision-making (Damasio, 1994; Picard, 1997). 

Althoughh emotions and feelings are often considered as the most idiosyncratic part of 

humann psychology, Frijda (1988) argues that simple, universal forces (emotion laws) 

operatee behind the complex movements of feelings. 

Givenn the upsurge of interest and progress in emotion research in psychology, it is 

surprisingg that contemporary economists pay so littl e attention to emotions. Not only do 

emotionss shape our preferences (almost all human satisfaction comes in the form of 

emotionall  experiences), they also have the power to affect the process of rational 

decision-makingg itself (Eister, 1996, 1998). Classical economists, most notably Adam 

Smithh and Jeremy Bentham, were much more aware of the importance of emotions for 

well-beingg and economic behavior than their contemporaries. For example, in his book 

TheThe Theory of Moral Sentiments, Smith (1790) warns for the danger of seriously 

overratingg certain situations as a result of one's emotions: 

Thee great source of both the misery and disorders of human life, seems to 
arisee from over-rating the difference between one permanent situation and 
another.. Averice over-rates the difference between poverty and riches: 
ambition,, that between a private and a public station: vain-glory, that 
betweenn obscurity and extensive reputation. The person under the influence 
off  any of those extravagant passions, is not only miserable in his actual 
situation,, but is often disposed to disturb the peace of society, in order to 
arrivee at that which he so foolishly admires (p. 149). 
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Accordingg to Loewenstein (2000) contemporary economists have left emotions out of 

theirr analyses because their influence is perceived as either transient or too unpredictable 

andd complex to be amenable to formal modeling. Eister (1998, p.47) hypothesizes that 

thee neglect of emotions in economics may have to do with the different explananda of 

psychologyy and economics: "Whereas economists mainly try to explain behavior, 

emotionn theorists try to explain emotions. By and large, psychological studies of the 

emotionss have not focused on how emotions generate behavior". 

Recentlyy there appears to be some growing interest in the role of emotions on 

economicc decision-making.' Frank (1988) and Hirshleifer (1987) argue that emotions can 

bee advantageous when dealing with commitment problems. Threats and promises can be 

crediblee if they are made by an (emotional) agent who is willing to disregard material 

self-interestt in order to punish or reward others. For example, Frank shows that in a 

prisoner'ss dilemma game players endowed with the emotion guilt can sustain the co-

operativee (efficient) outcome.2 In his view emotions can be seen as additional arguments 

inn the utility function, reflecting some psychological benefit and cost: 

Thee rationalists speak of tastes, not emotions, but for analytical purposes 
thee two play exactly parallel roles. Thus, for example, a person who is 
motivatedd to avoid the emotion of guilt may be equivalently described as 
someonee with a "taste" for honest behavior (Frank, 1988, p. 15). 

Loewensteinn (1996, 2000) argues that by treating emotions as part of the utility function 

importantt features are neglected. In particular, when the intensity of an emotion is high, it 

mayy progressively seize command over behavior. In other words, emotions influence 

people'ss immediate behavior more than they think is normatively justified. In addition, 

Loewensteinn argues that people typically tend to underestimate the impact of future 

emotionall  factors on their own behavior and on the behavior of others (the so-called "hot-

coldd empathy gap"). 

11 For reviews on the psychology of emotion and its relation with economics, see Eister (1998) and Pieters 
&&  vanRaaij (1988). 

Frankk (1988) assumes that people give signals about their emotional commitments or dispositions (for 
example,, via facial expression or the pitch of the voice) that are difficult to simulate. In his prisoner's 
dilemmaa model these signals are somewhat perturbed and players only know the probability of cooperation 
byy another player. 

2 2 
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Thee goal of this thesis is to investigate how emotions generate behavior in a series 

off  laboratory experiments. Emotion theory and self-reports of experienced emotion are 

usedd as instruments. In each experiment, participants play a game that models in a 

simple,, abstract, but fundamental way an important economic decision problem. 

Taxation,, bargaining, investment, and bidding in auctions are the type of decision 

problemss covered by this thesis. Because in each experiment participants are paid 

accordingg to their own decisions and, on average, earn their opportunity cost of time, 

eachh experiment constitutes a real economic situation.3 

Givenn the potential relevance of emotions for economics (as suggested by the 

psychologicall  literature), why study them in a laboratory and not in the field? A first 

reasonn is that in a laboratory the experimenter can carefully control the environment. 

Becausee emotions are complex and, theoretically, may affect thought and behavior in 

different,, presumably delicate, ways, it makes sense to start investigating their economic 

significancee in very clean and controlled environments. For example, in a private value 

auctionn experiment one can investigate the relation between an emotional variable and 

biddingg behavior easier than in the field because the private value of each bidder, the 

numberr of bidders, and the bidders' information are under control of the experimenter. In 

addition,, one can control for strategic considerations by, for example, using computerized 

rivalsrivals who are known to bid according to a fixed bidding strategy. A second reason for 

doingg experiments concerns the measurement of emotion. In the field, there are simply no 

reliablee data on experienced emotions available. In a laboratory, we can in principle 

measuree emotions at any stage of a decision-making process, given the limits of the 

particularr measurement instrument used. 

Outlin ee of this thesis 

Chapterr 2 gives a short review of relevant psychological literature. First, the question 

'Whatt are emotions?' is addressed. Subsequently, some important aspects of emotions 

aree discussed. Finally, it is discussed how emotions can be measured and why self-reports 

havee been chosen as a measurement instrument in this thesis. 

33 For an introduction into the methodology of experimental economics, see Davis & Holt (1993), Friedman 
&&  Sunder (1994), or Kagel & Roth (1995). 

3 3 
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Chapterr 3 discusses three experiments based on the so-called power-to-take game. 

Thiss two-player game captures important aspects of taxation, principal-agents 

relationships,, and monopoly pricing, In the first experiment, each participant must first 

earnn her or his endowment by doing a real effort task before the power-to-take game is 

played.. In the second experiment, the endowment is simply given to participants as 

'mannaa from heaven'. In the last experiment, groups instead of individuals play the 

power-to-takee game. An important feature of this experiment is that transcripts of group 

discussionss are analyzed. 

Chapterr 4 deals with two experiments on the relation between emotions and risk 

taking.. In the first experiment, it is investigated how emotions influence investment 

behaviorr when there is global risk - i.e. risk independent of an agent's investment 

decisionn (like political risk). In the second experiment, it is investigated how emotions, 

generatedd by a random economic shock, affect bidding behavior in a first-price sealed bid 

auction. . 

Chapterr 5 investigates in the context of a bargaining experiment whether 

emotionss and their behavioral effects are robust with respect to time. In other words, does 

itt matter when bargainers have the possibility to cool off before they make a decision? 

Chapterr 6 evaluates the results of the experiments. First, a short summary of 

chapterr 1-5 is given. Second, the experimental results are evaluated. In particular, the 

questionn is addressed which set of ingredients would provide a better account of the role 

off  emotions in economic behavior. Finally, some suggestions for future (experimental) 

researchh are given. 

4 4 



Chapterr  2 

Emotionn theory and measurement 

Inn this chapter a short review of the psychological literature on emotions is given. 

Becausee emotion research has become an established field in psychology, with for 

examplee its own societies and journals, the emotion literature has become vast. 

Obviously,, there is some need to be selective. The object is to highlight some important 

featuress of emotions (1) which appear to be interesting from the viewpoint of economic 

decision-making,, and (2) on which there seems to be consensus in the literature. 

Consequently,, the picture of emotions that is sketched in this chapter is incomplete and 

somewhatt biased towards the behavioral aspects of emotion. For more extensive reviews 

seee Ekman & Davidson (1994), Frijda (1986, 1988), Lazarus (1994), or Picard (1997). 

Thee organization of this chapter is as follows. In 2.1 it is discussed what emotions are. In 

2.22 some important aspects of emotions are highlighted. Finally, in 2.3 it is discussed 

howw emotions can be measured and why self-reports have been chosen as a measurement 

instrumentt in this thesis. 

2.11 What are emotions? 

Emotionss typically arise when one evaluates an event as relevant for one's concerns or 

preferences.. If concerns are promoted, positive emotions result. If concerns are damaged, 

negativee emotions arise. Positive emotions, like joy or relief, are experienced as 

pleasurablee whereas negative emotions, such as anger or sadness, are experienced as 

painful.. Emotions thus have a direct hedonic impact (cf Loewenstein, 1996). An 

importantt feature of emotions is that they are "cognitively impenetrable": one cannot 

choosee to have or not have emotions, given certain stimuli or events that are relevant for 

one'ss concerns (Frijda, 1986, p.468). In the emotion literature, there appear to be two 

wayss to define emotions. First, emotions can be defined in terms of action tendency 



CHAPTERR 2. EMOTION THEORY AND MEASURMENT 

(bodilyy components). Second, emotions can be defined in terms of their eliciting 

conditionss (mental components). 

ActionAction tendency 

Actionn tendency is the urge to execute a particular form of action (Frijda, 1986; Lazarus, 

1991).. In this definition, the subject's relation with the environment plays an essential 

role:: "Emotions, then, can be defined as modes of relational action readiness, either in the 

formm of tendencies to establish, maintain, or disrupt a relationship with the environment 

orr in the form of relational readiness as such"(Frijda, 1986, p.71). For example, the action 

tendencyy of anger is to attack the person who is responsible for one's misery, and that of 

fearr is to escape from or avoid the person or situation one expects to be harmful. For 

somee emotions, for example sadness, the change in action readiness is best described as 

"unreadiness""  as such or "nonbehavior". In this case the subject withdraws and typically 

losess interest in the things surrounding him or her. Note that the action tendency is 

definedd by its end result aimed at or achieved. The end result can typically be inferred 

fromm what Frijda calls the "flexibilit y of expressive behavior", such as facial expressions, 

vocall  expressions, and bodily postures. 

Thee most important feature of changes in action readiness, and thus emotions, is 

controll  precedence. "Action tendencies have the character of urges or impulses. Action 

tendenciess - and action readiness changes generally - clamor for attention and for 

execution.. (...) Evidently, then, action tendencies are programs that have a place of 

precedencee in the control of action and of information processing. We therefore say: 

Actionn tendencies - action readiness changes generally - have the feature of control 

precedence"precedence"{Frijda,{Frijda, 1986, p.78). Whether or not an action tendency results in action 

dependss on the so-called regulation phase where the consequences of executing an action 

tendencyy are evaluated. Regulation can suppress as well as amplify emotional urges.' 

Sociall  norms are considered to play a very important role in the regulation phase. 

Considerr for example a married man who has romantic feelings for another woman. The 

actionn tendency of love is to approach the person one has feelings for. The married man, 

however,, may not give in to his urges because of the social norm that says it is 

11 Frijda (1986, p. 401); Lazarus (1991, p. 114). 

6 6 
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inappropriatee for married people to have affairs. In this example the norm inhibits the 

actionn tendency. There are other instances where the norm augments or justifies the 

actionn tendency. For example, when one is intentionally injured or insulted, one should 

reactt to the person who is responsible. The response should be in line with the standard of 

whatt is appropriate in such a case, which may vary from community to community (see 

Averilll  1982, for a discussion about social norms related to anger). If, however, the 

intensityy of an emotion is very strong it may surpass what Frijda calls "regulation 

thresholds""  or "points of no return". 

ElicitingEliciting conditions 

Thee second way in which emotions can be defined is in terms of their eliciting conditions. 

Looselyy speaking, emotions are what causes them. Ortony et al. (1988) developed a 

theoryy about the cognitive structure of emotions. They explain individual emotions and 

theirr intensity in terms of their cognitive antecedents. Figure 2.1 depicts the structure of 

emotionss in their theory. It is assumed that individuals have a valenced (i.e. positive or 

negative)) reaction to consequences of events, actions of agents, or aspects of objects, that 

aree of concern to them (see top of the tree). Further down the tree, the eliciting conditions 

becomee more specified. For example, are the consequences of an event relevant to the 

individuall  or to others? Are the consequences desirable or undesirable? Ultimately, 

Ortonyy et al. distinguish six emotion types, with two or more individual emotions within 

eachh type. The emotion anger, for example, is a compound of the well-being and 

attributionn type. It is defined as the action of another person that is disapproved of and 

thatt has undesirable consequences for the individual itself. Shame, for example, is 

definedd as an action by oneself that one disapproves of. Finally, note that the tree in 

figuree 1 is about the logical structure of cognition and does not necessarily reflect the 

temporall  order in which cognition takes place. 

7 7 
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Figur ee 2.1. The cognit ive structure of emotions (reprinted from Ortony et al. (1988) with the 

permissionn of Cambridge University Press) 
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2.22 Some important aspects of emotions 
Intensity Intensity 

Thee determinants of emotional intensity can be divided into two categories. First, there 

aree so-called global variables that influence the intensity of all emotions. The importance 

off  the relevant concerns or goals is a global variable of intensity. The more is at stake, 

thee higher is the emotional intensity (Frijda, 1986, p. 290). Another global variable often 

mentionedd in the literature is unexpectedness (Frijda, 1986, p.291; Ortony et al., 1988, p. 

60).. The less an emotion eliciting event is expected, the higher emotional intensity. The 

nextt global variable discussed in the literature concerns the level of arousal of the central 

nervouss system prior to the emotion eliciting event. For example, a person who is already 

irritatedd (aroused), reacts stronger to a provoking event than a person who is calm and not 

arousedd at all. Finally, sense of reality (how 'real' is the emotion eliciting event for the 

individual?)) and proximity (psychological distance of the emotion eliciting event, be it 

temporal,, spatial, or any other kind) are considered to be relevant global variables of 

emotionall  intensity (Ortony et al). 

Thee second category of determinants of emotional intensity is formed by so-called 

locall  variables which are relevant for a particular emotion or subset of emotions only 

(Ortonyy et al.). For example, the intensity of fear and hope, which are prospect based 

emotions,, depends on the likelihood of the emotion eliciting event. Other local variables 

thatt are mentioned by Ortony et al. include the degree of judged blameworthiness (e.g. 

shame,, anger), expended mental or physical effort (e.g. disappointment, gratification), 

andd familiarity (liking, love). 

Duration Duration 

Closelyy related to intensity, is the duration of an emotion. There is consensus that 

emotionss are of relatively brief duration but researchers disagree about the exact 

definitionn of the word 'brief'. According to Frijda (1986, p. 41) "Emotional responses 

typicallyy are phasic responses: They have a more or less well-defined onset and 

termination".. Later research of Frijda et al. (1991) suggests that emotions can last 

betweenn 5 seconds and several hours. Ekman (1992), however, proposes "that emotions 

aree typically a matter of seconds not minutes or hours" but notes that the evidence is 

9 9 
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preliminary.. The issue is complicated by the fact that researchers have no agreement on 

whichh aspect of emotion must be considered to determine its duration. Whereas Frijda et 

al.. rely on self-reports of experienced emotion, Ekman believes motor behavior is 

probablyy a better index. Part of the controversy, however, can be explained by the fact 

thatt the same emotion is often being repeatedly elicited.2 Consider, for example, an 

infatuatedd person who frequently fantasizes about some loved object. Every time he or 

shee thinks about the loved object, the emotion love arises. Although the emotion itself 

mayy last for seconds only, the infatuated person may, because of all the repetitions, 

subjectivelyy experience it as a more or less continuous, unitary state of mind. 

AffectAffect and mood 

Affectt commonly refers to the subjective experience of an emotion which is felt as either 

pleasantt or unpleasant (Lazarus, 1991, p.36; Frijda, 1994, p. 199). Mood and emotion are 

termss that are often used interchangeably, both by psychologists and lay people. 

Althoughh emotion theorists do not agree on what exactly distinguishes mood from 

emotion,, there appear to be some notable differences. Mood, in contrast to an emotion, is 

nott object focused. Emotions are always about something. I am angry with my boss 

becausee he did not give me that promotion, or I am disappointed because my friend did 

nott offer his help when I needed it. Moods, on the other hand, are much more diffuse and 

typicallyy lack any specific object (Frijda, 1994). Some theorists, however, suggest that 

thee object of mood can be the "larger, pervasive, existential issues of one's Iife"(Lazarus, 

1991,, p.48). Finally, Davidson (1994) points out that emotion and mood have different 

functions.. Emotions typically arise in situations where adaptive action is required, and 

theirr primary function is to modulate or bias action. The primary function of mood, on 

thee other hand, is to modulate or bias information processing. For example, a depressed 

moodd facilitates the retrieval of sad memories and impairs the retrieval of good 

memories.. Davidson stresses that emotions and mood interact in important ways: 

Thiss controversy appears to be a matter of definition rather than of empirics. The observation that an 
emotion,, once generated, often gives rise to thoughts that in turn trigger the same emotion again, and so 
forth,, is not disputed. Whereas Ekman believes the appropriate unit of analysis should be the emotion sec, 
Frijdaa et al. believe it should be the chain of successive emotions, that is, the chain of successive appraisals 
andd felt forms of action readiness. 

10 0 
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"Emotionss can lead to particular moods and moods alter the probability that particular 

emotionss will be triggered (p. 53)". 

SocialSocial behavior 

Accordingg to Isen (1999) it is now well established that positive affect promotes helpful, 

friendly,, and socially responsible behavior. For example, in one study of Isen (1999, see 

referencess therein) positive affect is induced by letting people unexpectedly find a dime 

inn a public telephone booth. Subsequently, they are asked to help a stranger who 

accidentallyy drops a sheaf of papers when passing by. It is found that people in whom 

positivee affect is induced (those who find a dime) are more willing to help than those who 

doo not find a dime. One may be inclined to think that the effect of negative affect is 

oppositee to that of positive affect. However, according to Isen (1999, p.524) this is not 

thee case: "The research literature on the influence of affect, however, indicates that 

positivee affect and negative feelings are not usually symmetrical or parallel in their 

effects.. This is true for their impacts on both social behavior and cognition". An 

interestingg question is why positive affect leads to more social behavior. There is 

evidencee that positive affect influences behavior through the processing of information in 

memory,, to which we will turn below. 

Memory,Memory, attention, and learning 

Theree is consensus about the mediating role of memory between mood and matters like 

perception,, judgment and behavior (Morris, 1989). There are two ways in which mood 

mayy affect memory. First, mood may influence the ease and success with which material 

iss encoded into, or retrieved from, memory. There is some evidence that bad moods 

compromisee the performance on memory tasks (see Morris for references). Second, mood 

mayy influence memory through selection and bias. A lot of empirical and theoretical 

researchh has centered on this last issue. A first way how mood may bias memory is 

throughh state dependency. The idea is that events experienced in a particular 

psychologicall  state can be better remembered in that same state. This idea originally 

comess from Bower (1981) who developed a network model of memory. There is 

evidencee that the effect of state dependency on memory is most pronounced for drug 
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inducedd states (see Morris for references). Another way in which mood may bias memory 

iss through what is often referred to as "mood congruency". The idea is "that people in a 

givenn emotional or mood state attend more to stimulus events, objects, or situations that 

aree affectively congruent with their emotional state" (Bower, 1994, p. 305). Thus, happy 

peoplee are inclined to store or remember relatively pleasant material whereas sad people 

aree biased towards storing or remembering unpleasant things. For a more elaborate 

discussionn on mood-state dependency and mood-congruency (including some theoretical 

problems),, the reader is referred to Morris (1989). 

AA last effect of mood mediated by memory that is discussed here concerns 

learning.. Bower (1994) argues that learning is primarily driven by expectation failure. 

Whenn things do not turn out as we expect them to, we need to learn and update our 

beliefss about the world. Expectation failures are often the cause of emotional distress. 

Suchh distress, however, may be beneficial in a number of ways. First, it motivates us to 

removee a blockage of our goals. For example, the businessman who missed his plane to 

ann important meeting may be motivated to arrange some alternative way of transport. 

Second,, emotional distress motivates us to allocate more resources to understanding why 

ourr beliefs were wrong. It forces us to learn and update our beliefs. Finally, emotional 

distresss has a repetitive character in the sense that the same event is relived again and 

againn in working memory. Such repetitions ultimately strengthen the memory of the 

eventt that caused the emotional distress in the first place.3 An extreme case of such 

repetitionss are the traumatic flash-backs of victims who suffer from post-traumatic stress 

disorder. . 

Finally,, it appears that emotional memory has a unique neural organization 

(Ledoux,, 1994). Memory usually refers to our ability to consciously reflect on past 

experiences.. This form of memory is known as explicit or declarative memory. There is 

evidencee that the hippocampal formation is an essential component of this memory 

system.. Emotional memory, however, is not related to the hippocampal but critically 

dependss on the amygdala. According to Ledoux explicit and emotional memory can be 

Bowerr notes that emotion does not enhance memory for all details of an arousing scene. It appears that 
somee focal components are selectively stored but that this is at the expense of memory of some more 
peripherall  details. 
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consideredd as distinct brain systems that operate simultaneously and parallel during 

experiences. . 

AttributionAttribution and the formation of expectations 

Inn general, people have a tendency to attribute personal successes differently than 

personall  failures. Successes are seen as the result of one's own ability or talent whereas 

failuress are subscribed to the environment that, by definition, is beyond one's own 

control.. This phenomenon, referred to as the self-serving bias, appears to be quite robust. 

Theree have been a few studies on the effects of emotion on attribution (see Moore et al., 

1984,, for a review). It appears that sad subjects take more personal responsibility for both 

successess and failures than subjects in a neutral or happy state of mind. Furthermore, it 

appearss when subjects must estimate their performance of some ambiguous task, sad 

individualss react more pessimistically to feedback about their performance than happy or 

controll  subjects do. Apparently, sadness predisposes one toward negative self-referential 

information,, but also predisposes one to take credit for successes more easily 

(presumablyy as a way to alleviate the sadness). 

Finally,, it has been found that mood influences the probability assessments that 

peoplee make (Nygren et al, 1996; Mayer et al., 1992). People in a positive state typically 

overestimatee the likelihood of positive events and underestimate the likelihood of 

negativee events. Furthermore, people in a positive state have been found to be more risk 

aversivee than people in a neutral state (Isen & Geva, 1987; Nygren et al., 1996). 

Accordingg to Nygren et al. people in a positive state focus on the outcome of a risky 

choicee and try to avoid losses whereas people in a neutral state pay more attention to 

probability. . 

2.33 Measurement 

Ass Lazarus (1991, p. 437) points out, one of the most difficult issues in emotion research 

iss how to measure emotions. In principle, there are three aspects of emotions, which can 

bee measured: behavioral changes, physiological changes, and subjective emotional 

experience.. The most important behavioral cues of emotion are facial expressions and 
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changess in the pitch of voice. Facial expressions have always played an important role in 

thee study of emotions. By studying the facial expressions and postures of both humans 

andd animals, Darwin (1872) concluded that the facial expressions of emotions are 

universal.. Recent research by Ekman (1992) has confirmed this conclusion: 

Thee strongest evidence for distinguishing one emotion from another 
comess from research on facial expressions. There is robust, consistent 
evidencee of a distinctive, universal facial expression for anger, fear, 
enjoyment,, sadness, and disgust. This evidence is based not just on high 
agreementt across literate and preliterate cultures in the labelling of what 
thesee expressions signal, but also from studies of the actual expression of 
emotions,, both deliberate and spontaneous, and the association of 
expressionss with social interactive contexts (p. 175-6). 

Althoughh there is agreement that the face constitutes a rich source of information about a 

person'ss emotional state, relying on facial expression only to measure emotion is 

problematicc according to some researchers. For example, Lazarus (1991, p.70) argues 

thatt some emotions, for example guilt and shame, do not have a universal facial 

expression.. Another complication is that many cultures have so-called display rules, 

whichh are social norms about who can show which emotion under what condition. 

Furthermore,, the methods that have been developed for coding the facial action are 

complicatedd and time consuming. 

Anotherr important source of information about a person's emotional state is the 

pitchh of voice. Pittam & Scherer (1993) review the literature on this behavioral aspect of 

emotion,, and conclude that vocal cues appear to be a particular good indicator of (high) 

arousall  (e.g. fear, anger, elation) but not so much of individual emotions. 

Emotionss typically go along with a number of physiological changes. These can 

bee reactions of the autonomous nervous system (e.g. changes in blood pressure, heart 

rate,, respiration, skin conductance), hormonal patterns (e.g. secretion of testosterone, 

Cortisol),, and neural response (e.g. those reflected in the electroencephalogram (EEG)). 

Mostt research has centered on the autonomous patterns. Cacioppo et al. (1993) and Frijda 

(1986)) review a great number of studies and conclude that it is hard to differentiate 

individuall  emotions based on autonomous responses. Also modern neuroimaging 

proceduress are as yet not able to discriminate between individual emotions (Panksepp, 
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1994).. However, the research that has been done in this area seems quite promising. 

Accordingg to Panksepp "there are good reasons to anticipate much greater behavioral and 

affectivee specificity in emotional circuits of the brain than in the autonomic and hormonal 

responsess they control (p.259)". 

Thee last important source of information about a person's emotional state is the 

subjectivee experience of the person itself. Basically, emotional experience can take three 

differentt forms. First, one can be aware of situations as relevant, urgent, and meaningful 

withh respect to ways of dealing with it. Frijda (1986) speaks here of 'situational meaning 

structure'.. If, for example, a situation is appraised as a threat and one doubts it can be 

countered,, fear is the result. Second, one can be aware of action tendency. If one's goals 

aree blocked by another person, one may experience the urge to react against the person 

responsible.. Finally, one can be aware of the responses of the autonomic nervous system, 

suchh as changes in heart rate, sweating, glowing, blushing, etc. The most widely used 

methodd for measuring subjective experience has been the use of emotion words (or 

scenarios)) in combination with intensity rating scales. Potential problems of this method 

includee errors of memory, self-deception, individual differences in lexical meanings, and 

sociall  desirability (for references to reviews of emotion measurements, see Lazarus 

(1991,p.450)). . 

Althoughh assessing emotions with the help of self-reports may seem problematic 

too some economists, emotion theorists think it is a valuable method of measurement. 

Accordingg to Ortony et al. (1988, p. 9), for example, "There is as yet no known objective 

measuree that can conclusively establish that a person is experiencing some particular 

emotion,, just as there is no known way of establishing that a person is experiencing some 

particularr color. In practice, however, this does not normally constitute a problem 

becausee we are willing to treat people's reports of their emotions as valid. Because 

emotionss are subjective experiences, like the sensation of color or pain, people have 

directt access to them, so that if a person is experiencing fear, for example, that person 

cannott be mistaken about the fact that he or she is experiencing fear". 

Too conclude, emotions can be measured in terms of behavior, physiology, or 

subjectivee emotional experience. Emotion researchers agree that each form of 

measurementt has its limitations and the assessment of emotions should ideally make use 
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off  as many types of variables as possible. Given these limitations, assessment of the 

subjectivee experience with the help of self-reports is the most widely used method and 

generallyy considered to be valuable and useful. 

MeasurementMeasurement in this thesis 

Inn the experiments of this thesis emotions are measured with self-reports by giving 

subjectss a list of emotion names and ask them to report the intensity of each emotion on a 

scalee of 1 (no emotion) to 7 (high intensity). The list typically consists of a variety of 

emotionn names - including emotions that theoretically may not be important in the 

decisionn problems at hand - in order to avoid that subjects are driven into a particular 

directionn when reporting their experienced emotions.4 We have chosen this particular 

instrumentt for the following reasons. First, as discussed above, emotion researchers find 

self-reportss a valuable and useful instrument for assessing experienced emotions. The 

instrumentss that measure the behavioral or physiological changes of emotions are less 

appealingg because they are not always able to differentiate between individual emotions. 

Somee of the potential problems of self-reports, like error of memory or social desirability, 

aree minimized in our experiments because emotions are assessed anonymously and 

immediatelyy after some emotion inducing event takes place.5 Second, self-reports are 

cheap,, efficient, and easy to implement in economic experiments where typically 

betweenn 20 and 30 subjects participate at the same time. Some physiological 

measurementt instruments of emotion (e.g. the procedures for neuroimaging) cannot be 

implementedd in the economic laboratory at all, whereas other instruments can only be 

usedd for a rather small number of subjects at a time (mainly because these instruments are 

expensivee to acquire). Third, the use of self-reports is not necessarily at the expense of 

Becausee emotion researchers typically distinguish more negative than positive emotions, the number of 
positivee emotions that are assessed with the self-reports is much smaller than the number of negative 
emotions.. From an evolutionary point of view it seems understandable that there are more negative 
emotions.. As discussed in 2.1., emotions are programs that have a place of precedence in the control of 
actionn and of information processing. They serve the individual in situations where a swift response is 
requiredd but where there is no time to think. These situations are typically negative, in the sense that the 
individual'ss concerns are damaged or foreseen to be damaged. 
55 An exception is the experiment reported in chapter 5 where emotions were not only measured 
immediatelyy after an emotion inducing event but also after a one-hour break. However, when they were 
measuredd after the break, subjects were asked to report the emotions they were experiencing at that 
particularr moment. So, also in this experiment error of memory does not constitute a problem. 
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experimentall  control. Because it is possible to assess emotions directly after subjects 

havee made a decision, the assessment itself need not affect behavior. This cannot be said 

off  most of the instruments that measure the behavioral or physiological aspects of 

emotion.. When, for example, autonomic responses are measured (e.g. heart rate, galvanic 

skinn response) the measurement should start some time before a decision is made in order 

too obtain some reference point. In that case the measurement procedure can affect 

decision-makingg because subjects may react to the measurement procedure itself (e.g. 

becomee nervous, excited) or may become aware of what the experimenter is interested in 

and,, by reflecting on that, change their behavior. Furthermore, as noted above, the 

physiologicall  measurement instruments of emotion are not particularly suited for 

experimentss with a relatively large number of participants. By using these instruments 

withh rather few subjects per experimental session the experimenter again may lose 

controll  because subjects could believe their decisions are not taken anonymously. 

17 7 





Chapterr  3 

Thee power-to-take experiments 

3.11 Introductio n 

Inn this chapter three experiments on the power-to-take game are discussed. In this simple 

two-playerr game one subject can be considered as the 'take authority' (with endowment 

Etake)) who is paired to another subject, the 'responder' (with endowment Eresp). The game 

consistss of two stages. In the first stage, the randomly chosen take authority decides on 

thee so-called take rate te[0,l], which is the part of the responder's endowment after the 

secondd stage that will be transferred to the take authority. In the second stage, the only 

actionn that the responder can take is to decide on de[0,l], the part of Efesp that will be 

destroyed.. For the take authority the payoff of the game is thus equal to the transfer t(l-

d)Eresp,, generating total earnings from of the experiment of E,ake + t(l-d)Eresp. For the 

responder,, the payoff equals (l-t)(l-d)Eresp, which also determines her or his total 

earnings.. Note that in this game the responder can only destroy his or her own prior-to-

the-takee endowment (Eresp) and not that of the take authority (Emke)- Furthermore, it 

followss that only if t=d=0 experimental earnings for both players will be equal to the 

endowment;; otherwise, the responder will always get less than Eresp, whereas the take 

authorityy gets at least Etake-

Inn this chapter we are primarily interested in how emotions influence responder 

behavior.. Emotion theory and self-reports will be used as instruments. In the first 

experiment,, subjects first have to earn their endowment by doing an individual real effort 

taskk on the computer before the power-to-take game is played. In the second experiment, 

thee endowment is simply given to subjects as manna from heaven. In the last experiment, 

groupss instead of individuals play the power-to-take game. We believe that our design 

providess an interesting environment to study how emotions generate economic behavior. 

Too study a complex issue like emotions, a simple experimental game is helpful as a 
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startingg point. The power-to-take game is very straightforward. For example, if the 

responderr feels angry about the take authority, then (s)he can punish by destroying (part 

of)) the endowment. Punishment, however, is costly for the responder. An interesting 

featuree of this game is that punishment is a continuous variable, since the responder can 

destroyy any part of his or her own (prior-to-the-take) endowment. In this way it is 

possiblee to learn more about how subjects trade off emotional satisfaction of punishment 

againstt monetary gain.1 

Moreover,, the power-to-take game is of economic interest in itself. The game 

modelss in a simple, abstract, but fundamental way situations where one agent can 

(potentially)) appropriate part of the endowment (effort) of another agent. A first example 

thatt comes to mind concerns taxation. In fact, the game can be seen as an elementary 

versionn of the tax model of Aumann & Kurz (1977, 1978) (see also Gardner, 1981; Peck, 

1986).. The take authority can be regarded, in an admittedly simplistic way, as a majority 

coalitionn (government) that by means of taxation can appropriate a part of the endowment 

off  the minority (the responders). The minority can retaliate by destroying part of the 

endowment.. In case the endowment stands for the returns on the supply of a production 

factor,, "destruction of the endowment" could stand for a diminished supply of the factor. 

Iff  destruction is indeed emotion driven, this would imply a new source of efficiency cost 

off  taxation, which may be called emotional hazard. 

Anotherr situation resembling the power-to-take game is monopolistic pricing. In 

casee of a monopoly, the monopolist first decides on how much to take from the surplus 

byy setting the price. Subsequently, the buyer decides how much to buy, given the price 

chosenn by the monopolist. If the buyer feels that the price is outrageous, an emotional 

responsee may induce the buyer to punish the monopolist by buying less than the rational 

"textt book" buyer would do. A third situation where emotional hazard may be important 

Thee frequently studied ultimatum game, where emotions are likely to play a role as well, is less suited for 
thiss purpose. In this game punishment is a discrete choice since the responder can either reject (punish the 
proposer)) or accept the ultimatum. 

Thee power-to-take game captures two basic aspects of taxation. First, taxes are coercive transfers since the 
governmentt can force one to pay taxes. Second, the tax payer can affect the tax base, as is argued for 
examplee by Aumann & Kurz (1977, p. 1139): "... we consider a basic ingredient of a democratic society ... 
thatt every agent can, if he wishes, destroy part or all of his endowment. It goes without saying that the part 
thatt is destroyed cannot be taxed. If one thinks of one's endowment as labor, then the above means that 
theree is no forced labor: an individual may, if he wishes, "destroy" his labor, by simply working less (or not 
att all)". 
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concernss principal-agent relationships. The principal can be seen as the take authority 

whoo decides on the incentive scheme for the agent. The agent takes notice of the scheme 

andd subsequently decides on his or her effort level. The agent may feel emotionally urged 

too punish the principal by choosing a low effort level, which is costly for the agent 

becausee it conflicts with the material incentives provided by the principal. These 

exampless show that the power-to-take game is not only interesting to study from an 

emotionn theoretic but also economic point of view. 

Althoughh a thorough analysis of the way economic behavior is influenced by 

emotionss is lacking, there are a few experimental studies referring to emotions that 

shouldd be mentioned in this chapter. In an ultimatum game experiment, Pillutla & 

Murnighann (1996) manipulate information about the pie size and outside option, and find 

thatt responders reject more when proposers know the value of the outside option. Their 

explanationn is that intentional low offers lead to wounded pride, feelings of anger, and, 

ultimately,, spiteful behavior.3 Related to this study is an ultimatum experiment by Blount 

(1995)) where the offer to the responder is determined by either an interested party, a third 

neutrall  party, or randomly by a computer. This study shows that intentional low offers 

leadd to more rejections than randomly determined low offers.4 Charness and Grosskopf 

(1999)) investigate whether a person's level of (self-reported) happiness influences 

concernn for social comparisons in variants of the dictator game. They do not find a strong 

correlationn between happiness and payoff inequity aversion. However, they report some 

correlationn between unhappiness and the willingness to lower another person's payoff 

beloww one's own payoff. Kirchsteiger et al. (2000) investigate the effect of mood on 

decision-makingg in a two-person gift exchange game. They induce good and bad mood 

byy showing subjects a funny movie and a sad movie, respectively. They report that their 

moodd induction procedure is effective and that the second players' (i.e. those who may 

reciprocate)) behavior is dependent on their mood. In particular, they find that bad mood 

Thiss is the only study on the ultimatum game we are aware of where emotions were measured. 
Responderss were asked to answer the open question "how do you feel?" Subsequently, two independent 
raterss coded the responders' answers on a 6-point scale for the emotion anger. Note that our measurement 
off  emotions differs in two important ways (see also 3.2.2). First, we ask responders directly to report the 
intensityy of experienced anger by giving them a 7-point intensity scale. Second, we do not limit our 
measurementt to anger only but measure other potentially relevant emotions as well. In addition, we 
measuree responders' expectations of the take rate and relate them to the intensity of experienced emotions. 
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leadss to stronger reciprocal behavior whereas good mood induces more generosity. 

Finally,, we mention an interesting video experiment by Hennig-Schmidt (1999), showing 

thatt emotions (indicated by the use of emotion loaded words) play a crucial role in 

breakingg up group bargaining. 

Thee organization of this chapter is as follows. In 3.2 the research questions, 

experimentall  design, and results of the effort experiment are discussed, while in 3.3 the 

no-effortt experiment is discussed in a similar way. Section 3.4 addresses the research 

questions,, experimental design, and results of the group experiment. Section 3.5 follows 

withh a discussion and addresses the issue whether existing economic models can explain 

thee experimental results of the power-to-take game. Finally, section 3.6 concludes. 

3.22 The effort experiment5 

3.2.13.2.1 Research questions 

AA responder who is confronted with a positive take rate faces a tradeoff between the 

emotionall  satisfaction of punishment and the satisfaction of monetary gain. An important 

researchh question is how responders deal with these conflicting motivations. Two 

mechanismss of decision-making are possible. First, if emotional intensity is low, we 

wouldd expect responders to make a compromise between these conflicting intrapersonal 

urges,, and to choose (in general) an intermediate level of punishment.6 Second, if 

emotionall  intensity is very high, a compromise may not be feasible and we would expect 

responderss to destroy everything. The reason is that at higher intensities visceral urges 

suchh as emotions progressively seize command over behavior, instead of being 

compromisedd with what is best to do based on a cognitive analysis of the consequences 

(seee e.g. Loewenstein, 2000, p. 428). Using a metaphor, one may view the decision-

makingg of the responder as the outcome of an election with two competing parties. One 

partyy is in favor of punishment whereas the other favors income. Behavior of the 

Seee also Offerman (forthcoming) who finds a similar result (i.e. intentional harm leads to more negative 
reciprocityy than random harm) in some variant of a trust game. 
55 This section is based on Bosman & van Winden (forthcoming). 

Inn economic terms, this compromise entails an outcome where the marginal rate of substitution between 
punishmentt and income (or other consumption) equals the price ratio. Note that the price ratio depends on 
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responderr can be seen as the policy resulting after the election. The first mechanism 

wouldd then resemble a representative election system, and the second one a plurality 

system.77 Our experimentall  design will tell us which of these two mechanisms of decision-

makingg is more important. Other important research questions that we will address are: 

Whichh emotions are responsible for punishment?; What is the relationship between the 

intensityy of experienced emotions and the take rate, on the one hand, and the destruction 

off  income, on the other?; What effect does the responder's expectation of the take rate 

havee on his or her behavior? 

3.2.23.2.2 Experimental design 

Inn total 78 subjects, almost all undergraduate students from the University of Amsterdam, 

participatedd in the experiment. About half of the subjects (55%) were students of 

economics.. The other half were students from various fields such as chemistry, 

mathematics,, law, planning, and psychology. About 40% of the subjects had participated 

inn an economic experiment, different from this one, before. We framed the take game as 

neutrall  as possible, avoiding any suggestive terms like take authority (a translation of the 

instructionss is provided in Appendix 3A). Subjects received a show-up fee of 15 guilders 

(approximatelyy $ 7.5), independent of their earnings in the experiment. On average, 

subjectss received 28.50 guilders in total. The whole experiment took about one hour and 

455 minutes. 

Beforee subjects played the one-shot take game, they first had to participate in an 

individuall  two-variable optimization task on the computer for 30 minutes.8 This task 

consistss of 10 periods, where in each period subjects have to search for a maximum 

value.. This maximum, which varies over the periods, can be imagined as the top of a 

mountain.. The payoff for a period is related to the position on the mountain at the end of 

thee period, with a maximum of 1 guilder and 50 cent. The task was set up such that most 

thee take rate. If, for example, the take rate is 50 %, then taking a dollar away from the take authority will 
costt the responder exactly one dollar in which case the price ratio is equal to one. 
77 Emotion theory seems to support the second system where the 'winner' takes it all (Frijda, personal 
communication;; Tesser & Achee, 1994). 
88 See van Dijk etal. (2001). 
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subjectss were able to find the maximum value within the time limit of three minutes. A 

pilott experiment suggested that subjects indeed perceive this task as a form of work.9 

Afterr subjects had completed the computer task, they were randomly divided into 

twoo groups. One group was referred to as participants A (the take authorities) and the 

otherr as participants B (the responders). Then the instructions for the take game were 

read,, followed by two individual exercises on the computer to check subjects' 

understandingg of the procedures. After these exercises, random pairs of a responder and 

takee authority were formed by letting take authorities draw a coded envelope from a box. 

Thee envelope contained a form on which the earnings of a responder from the real effort 

taskk were stated (see Appendix 3B). The take authorities then had to fil l in their own 

earningss as well as the take rate, and put the form back in the envelope again. 

Subsequently,, the envelopes were brought to the matched responders who filled in the 

partt of their earnings to be destroyed. The envelopes containing the forms were then 

returnedd to the take authorities for their information. Then, we asked subjects to fil l out a 

questionnairee with questions concerning expectations, motivations, and emotions.10 

Whenn subjects completed the questionnaires, the envelopes were again collected and 

broughtt to the cashier, who paid out the subjects in private. It is noted that the 

experimenterss were not able to see what decisions subjects made in the take game and 

howw much they earned. Subjects were privately paid outside the laboratory by the cashier 

whoo was not present during the experiment. We have chosen for this double blind 

proceduree in order to minimize any possible distortions of subject behavior due to 

experimenterr observation.'' 

Subjectss indicated that they experienced the task as rather neutral, in the sense that it was neither very 
excitingg nor very boring, neither very difficult nor very easy, and neither very pleasant nor very unpleasant. 
11 We trust that the information provided by these questionnaires is reliable. Psychologists claim that 
"subjectss have no special reason to disguise their true preferences" (Kahneman & Tversky, 1979). Another 
concernn that readers may have is the lack of financial incentives for reporting expectations truthfully. There 
is,, however, evidence that providing financial incentives for probability estimates does not change the data 
much:: " When one examines subjects' choices and decisions the observed effects of financial incentives 
weree with one exception not dramatic. Subjects with financial incentives appeared to perform somewhat 
betterr than their counterparts without such incentives, but the differences were not great, were generally not 
statisticallyy significant and did not hold in every case" (Grether, 1992, p.54). We will return to these issues 
laterr on in the text. 
""  In our take game, for example, subjects may be concerned about being judged as greedy or vengeful by 
thee experimenter. Bolton & Zwick (1995) tested whether a double blind procedure affects behavior in an 
ultimatumm game and concluded that "the small distortion of subject behavior that may be attributed to 
experimenterr observation is not decisive in the sense that the basic character of the data is unchanged when 
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Wee now briefly discuss how we measured emotions. To assess the emotions 

responderss experienced when they learned about the decision of the take authority, we 

gavee them a list of eleven emotion names and ask them to report the intensity of each 

emotionn on a 7-point scale, ranging from "no emotion at all" to "high intensity of the 

emotion".. The list included the following emotions: Irritation, anger, contempt, envy, 

jealousy,, sadness, joy, happiness, shame, fear, and surprise. Note that the list not only 

includess the (negative) emotions that one may expect to be relevant in our setting. Both 

positivee and negative emotions are included, in order to avoid that subjects are 'pushed' 

inn a particular direction. 

3.2.33.2.3 Results 

Thee individual data are presented in table 3.1. Concerning the amount responders and 

takee authorities earned in the real effort task that preceded the take game, it turns out that 

mostt of the time paired subjects had exactly the same earnings at the start of the take 

game,, and in any case the income of the take authorities was at least as high as that of the 

responders.. As can be observed from this table, take authorities chose considerable take 

rates.. The mean take rate is 58.5, the median 66.7, and the mode 70.0. Furthermore, it 

appearss that eight (21%) of the 39 responders destroyed income. The extent to which they 

chosee to do so leads to our first substantive result. 

RESULTT 1: The behavior of responders is discontinuous, they typically destroy nothing 

oror everything 

Support.Support. As table 3.1 shows, seven out of eight responders destroying income chose an 

extremee rate of (almost) 100%. 

Intensityy score measures concerning the emotions experienced by the responders are 

presentedd in table 3.2 (the asterisks in the table will be referred to below). The data show 

thatt responders who destroyed as well as those who destroyed nothing experienced a 

thee distortion is filtered out" (p. 113-14). On the other hand, Hoffman et al. (1994) found that in a dictator 
gamee double blindness does matter, leading to more greedy behavior of the dictator. 
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varietyy of emotions. Especially, negative emotions, such as irritation, contempt, anger, 

andd envy obtain a relatively high score. In addition, it is noted that anger is strongly 

positivelyy correlated to irritation, with a correlation coefficient of 0.71 (p<0.01), which 

suggestss that anger and irritation refer to a similar underlying emotion. The same holds 

forr happiness and joy (correlation coefficient of 0.94, p<0.01), and, although less 

strongly,, for envy and jealousy (correlation coefficient of 0.5, p<0.01). 

Tablee 3.1. Summary of individual data in the effort experiment 

isee (#) 

1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 
10 0 
11 1 
12 2 
13 3 
14 4 
15 5 
16 6 
17 7 
18 8 
19 9 
20 0 

Y|ate e 

15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 

Yresp p 

15 5 
15 5 
12 2 

13.5 5 

15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 

13.5 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 

t(%) ) 

0 0 
0 0 
0 0 
25 5 
30 0 
30 0 
30 0 
35 5 
40 0 
50 0 
50 0 
50 0 
50 0 
60 0 
65 5 
65 5 
65 5 
65 5 
66 6 

66.7 7 

d(-7r) ) 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Casee (#) 

21 1 
22 2 
23 3 
24 4 
25 5 
26 6 
27 7 
28 8 
29 9 
30 0 
31 1 
32 2 
33 3 
34 4 
35 5 
36 6 
37 7 
38 8 
39 9 

YlaLe e 

15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 

Yresp p 

15 5 
15 5 
15 5 
13.5 5 

15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
15 5 
9 9 

13.5 5 

15 5 
15 5 
15 5 

II

70 0 
70 0 
70 0 
70 0 
70 0 
70 0 
70 0 
70 0 
70 0 
70 0 
70 0 
75 5 
75 5 
80 0 
80 0 
80 0 
90 0 
90 0 
100 0 

d(% % 
0 0 
0 0 
0 0 
30 0 
0 0 
0 0 
0 0 
100 0 
100 0 
0 0 
0 0 
100 0 
0 0 
0 0 
99 9 
100 0 
100 0 
0 0 
100 0 

Note:: Ylak<. denotes the effort-task income of the take authority, Yresp the effort task income of the 
responder,, t the take rate and d the part of Yr(,sp destroyed by the responder. Cases are ordered by 
thee take rate. 

RESULTT 2: The intensity of negative (positive) emotions experienced by the responder is 

positivelypositively (negatively) related to the take rate. 

Support.Support. We have estimated an ordered logit model for each emotion separately. The 

resultss are given in table 3.3. 

Withh regard to the negative emotions irritation, envy, and contempt, the estimated 

coefficientss are all significantly positive. For anger, the coefficient is also positive but 

onlyy significant at p=0.13. An increase in the take rate is thus related to a higher intensity 
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off  these negative emotions. With regard to the positive emotions happiness and joy, the 

estimatedd coefficients are significantly negative, which means that an increase in the take 

ratee is related to a lower intensity of these emotions. 

Tablee 3.2. Intensity scores of experienced emotions in 

thee effort experiment 

Emotionn Responders who Responders who did 

Irritation** * 
Contempt** * 

Anger r 
Surprise e 

Envy y 
Jealousy y 
Sadness s 

Happiness s 
Fear r 
Joy y 

Shame e 

destroyedd (n=8) 

mean3 3 

5.88(1.13) ) 
5.25(1.28) ) 
4.00(1.51) ) 
4.255 (2.38) 
4.000 (2.07) 
2.755 (1.58) 
3.00(1.60) ) 
1.75(1.39) ) 
1.63(1.06) ) 
1.63(1.41) ) 
1.63(1.77) ) 

nott destroy (n=31 ) 

mean3 3 

3.58(1.95) ) 
2.42(1.86) ) 
3.322 (2.04) 
3.06(2.13) ) 
3.58(1.98) ) 
3.777 (2.25) 
2.87(1.84) ) 
2.233 (1.78) 
1.94(1.36) ) 
2.19(1.58) ) 
1.65(1.28) ) 

Note:: aThe intensity scale ranges from 1 (no emotion) to 7 (high 
intensity);; standard deviations in parentheses. **p<0.01, two-tailed 
Mann-Whitneyy test of no significant difference in means. 

RESULTT 3: The probability of destroying income is positively related to the intensity of 

experiencedexperienced negative emotions. 

Support.Support. We have estimated a binary logit model for each emotion separately. The 

dependentt variable "Destroy" equals 1 if a responder destroyed income, and 0 otherwise. 

Thee results are given in table 3.4. It turns out that only for irritation and contempt 

significantt results are obtained. An increase in the intensity of these emotions 

significantlyy increases the probability that a responder will destroy income. Note that the 

effectss for envy, happiness, and joy are not significant. Although the intensity of envy, 

happiness,, and joy are related to the take rate, these emotions ultimately do not affect 

behavior.. It is irritation and contempt that appear to influence behavior. A Mann-Whitney 

testt gives further support for this finding: responders who destroyed income experienced 

27 7 



CHAPTERR 3. THE POWER-TO-TAKE EXPERIMENTS 

Tablee 3.3. Relationship between intensity of emotion and the take rate in the effort 

experiment t 

Dependentt Variable Explanatory Variable 
Irritation n 
Happiness s 

Joy y 
Envy y 

Contempt t 
Anger r 

Sadness s 
Surprise e 
Shame e 
Fear r 

Jealousy y 

Takee rate 
Takee rate 
Takee rate 
Takee rate 
Takee rate 
Takee rate 
Takee rate 
Takee rate 
Takee rate 
Takee rate 
Takee rate 

Coefficient t 
0.058 8 

-0.048 8 
-0.047 7 
0.026 6 
0.031 1 
0.020 0 
0.015 5 

-0.017 7 
-0.012 2 
-0.006 6 
0.002 2 

P-value e 
0.000 0 
0.001 1 
0.001 1 
0.039 9 
0.062 2 
0.126 6 
0.227 7 
0.181 1 
0.471 1 
0.680 0 
0.887 7 

Chi-square e 
17.50** * 
12.41** * 
12.12** * 
4.35* * 
4.11* * 
2.33 3 
1.50 0 
1.81 1 
0.50 0 
0.17 7 
0.02 2 

Note:: Ordered logit estimates for each emotion; n=39; *p<0.05; **p<0.01 

Tablee 3.4. Relationship between destroying income and intensity of emotion in the 

effortt experiment 

_Pependentt Variable Explanatory Variable 
Destroyy (0 or 1) 
Destroyy (0 or 1' 
Destroyy (0 or 1) 
Destroyy (0 or 1) 
Destroyy (0 or 1) 
Destroyy (0 or V 
Destroyy (0 or 1) 
Destroyy (0 or \] 
Destroyy (0 or 1) 
Destroyy (0 or 1) 
Destroyy (Oor 1) 

Contempt t 
Irritation n 
Surprise e 
Jealousy y 

Joy y 
Anger r 

Happiness s 
Fear r 
Envy y 

Sadness s 
Shame e 

Coefficient t 
0.880** * 
0.953* * 
0.251 1 

-0.244 4 
-0.303 3 
0.186 6 

-0.197 7 
-0.213 3 
0.111 1 
0.042 2 

-0.011 1 

Constant t 
-4.830** * 
-6.075** * 
-2.273 3 
-0.563 3 
-0.786 6 
-2.038 8 
-0.966 6 
-0.978 8 
-1.776 6 
-1.477 7 
-1.336 6 

Chi-square e 
13.12** * 
10.64** * 
1.88 8 
1.54 4 
1.01 1 
0.80 0 
0.56 6 
0.40 0 
0.29 9 
0.03 3 
0.00 0 

Note:: Binary logit estimates for each emotion. The logit function is f(x)=l/[ l + exp-(a +bx)]; n=39; 
*p<0.05;; **p<0.01 

onn average significantly more irritation and contempt than those who destroyed nothing 

(seee the means in table 3.2).u With regard to the other emotions, differences in 

experiencedd emotion show no statistically significant effect on behavior. 

RESULTT 4: The probability of destroying income is positively related to the take rate 

28 8 



CHAPTERR 3. THE POWER-TO-TAKE EXPERIMENTS 

Support.Support. To test the corollary of the previous two results, we used another binary logit 

modell  where the dependent variable is "Destroy" (0 or 1) and the explanatory variable 

thee take rate. The estimated coefficient (0.14) and constant (-11.29) are both significant at 

thee 5% level. 

Wee have also investigated whether behavior or experienced emotion is influenced by 

gender,, education (economics or not), or experience in economic experiments. It turns 

outt that none of these factors have an effect on behavior or experienced emotions 

TheThe role of expectations 

Figuree 3.1 provides some information about responders' expectations of the take rate and 

thee actual rates chosen by the take authorities. A proportion of the responders explicitly 

reportedd not to have any expectation. Consequently, the analysis of expectations that 

followss is based on a smaller number of observations (n=22). From figure 3.1 we see that 

forr most responders expectations were not consistent with the actual take rate. 

Responderss above the 45° line were too optimistic: they expected a lower take rate than 

thee actual rate. Responders under the 45° line were too pessimistic: they expected a 

higherr take rate than the actual rate. The figure also shows which responders destroyed 

incomee (squares). Interestingly, only responders who were too optimistic destroyed 

income. . 

Becausee expectations were assessed after the take game, it is possible that 

responderss who were too optimistic found it hard to admit that they were wrong. These 

responderss may have been inclined to present themselves as realistic or perhaps even as 

pessimistic.. Therefore, we checked whether responder's expectations of the take rate are 

correlatedd to the take rate. It turns out that the correlation between the take rate and 

expectedd take rate is very low (correlation coefficient of 0.12) and not significant 

(p=0.60).. We conclude that there is no systematic bias in responders' reported 

expectationss of the take rate . 

Thee significance level is 0.004 for irritation and 0.001 for contempt, using a two-tailed test. 
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Takee rate 

0 0 
II I | 1 — 

00 100 
Expectedd take rate 

Figur ee 3.1. Scatter diagram of actual and expected take rates in the effort experiment 

RESULTT 5: Responder's expectation of the take rate has a significant effect on the 

probabilityprobability of destroying income but not on the intensity of experienced emotion. 

Support.Support. To investigate whether expectations influence the intensity of experienced 

emotion,, we compared each model in table 3.3 with a model that includes both the take 

ratee and the responder's expectation of this rate. Somewhat surprisingly, it appears that 

expectationss have no predictive value for the intensity of the (negative or positive) 

emotions.. Further, we analyzed whether behavior is related to expectations. To that 

purpose,, two logit models were estimated with "Destroy" again as the dependent variable 

(equall  to 1 if a responder destroyed income, and zero otherwise). For both models the 

numberr of observations is smaller than the full sample, because we have only included 

thosee responders who explicitly reported an expectation. The regression results, given in 

OO No income destroyed 

 Income destroyed 

dt t 
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tablee 3.5 below, show that model 2, including expectations, is significantly better than 

modell  1, which does not include expectations.13 

Tablee 3.5. Comparison of logit models with and without the expected take rate in the 

effortt experiment 

Modell  1 
(n=22) ) 

Modell  2 
(n=22) ) 

Model l 
Comparison n 

Dependent t 
Variable e 

Destroyy (0 or 1) 

Destroyy (0 or 1) 

Significancee of 
LogLR R 
p<0.01 1 

Explanatory y 
Variables s 
Constant t 
Takee rate 

Constant t 

Takee rate - expected 
takee rate 

Coefficient t 

-5.7518 8 
0.0639 9 

-3.3714 4 

0.1677 7 

P-value e 

0.1666 6 
0.2701 1 

0.0600 0 

0.0665 5 

Log g 
Likelih. . 
18.322 2 

11.000 0 

Note:: The logit function is f(x)=l/[ l + exp-(a +bx)J 

Whyy do expectations influence behavior but not emotions? We offer the following 

explanation.. Expectations can influence a decision in two ways. First, expectations may 

influencee the intensity of emotion because of a 'surprise' effect (Ortony et al., 1988, p. 

60).. In our case, this effect does not seem to play an (important) role next to the effect of 

thee actual take rate, since we have not found any significant relation between 

expectationss and experienced emotion. Second, expectations can be related to norms 

(standards)) that influence behavior in a more cognitive way (cf. Pruitt, 1968). If the take 

authorityy violates the responder's norms, then the responder will judge this behavior as 

inappropriate.. The responder may therefore believe (s)he should punish the take 

authority.. Evidence from an empirical study on fairness in the market place by 

Usingg the estimated model 2 it is easy to calculate that for the probability of destroying income to exceed 
50%% the difference between the actual and the expected take rate should be larger than 20 percentage 
points.. We have also estimated the coefficients of the take rate and expected take rate separately for model 
2.. The coefficient of the take rate is then equal to 0.17 (p=0.11) and the coefficient of the expected take rate 
-0.17(p=0.08). . 

Thee bimodal distribution of the expectations suggests that two standards apply to the power-to-take 
game.. First, a split-the-difference rule (27% expected a take rate of 50%), and, second, something like a 
split-the-differencee 'squared' rule (23% expected a take rate of 80%). The latter may have been activated 
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Kahnemann et al. (1986) supports the claim that expectations are closely related to norms: 

"(-..)) the gap between the behavior that people consider fair and the behavior they expect 

inn the marketplace tends to be rather smaH"(p. 731). Furthermore, they note that people 

agreee on general principles of fairness but can have disagreement about specific cases. 

Thiss may explain the variation in the reported expectations of responders (see figure 3.1). 

3.33 The no-effort experiment16 

3.3.13.3.1 Research questions 

Thee main question to be addressed in this section is whether behavior in the power-to-

takee game changes if endowments are simply provided to the players like manna from 

heaven,, instead of being based on own earned income. From an economic viewpoint, this 

iss an interesting issue since in large private and public organizations surpluses are often 

generatedd via the entitlement of managers to the use of a budget that does not necessarily 

bearr a strong direct relationship with the manager's own past effort, in contrast with for 

examplee the owner-entrepreneur of a small business. Although standard economic theory 

sayss past effort should not count as such, the well-known 'anomaly' of the sunk-cost 

effectt (see e.g. Thaler, 1980) suggests that it may affect economic behavior. 

Beforee subjects played the power-to-take game in the effort experiment (and 

receivedd instructions about it), they first had to earn their endowment Et by doing an 

individuall  real effort task on the computer.17 This task was set up such that (almost) all 

earnedd an equally sized endowment. In the no-effort experiment both the take authority 

andd responder are simply given this endowment, without having to do any effort for it. 

Thee first research question is whether the behavior of responders and take authorities is 

influencedd by (sunk) effort. A second research question, which becomes particularly 

byy the following reasoning: Since a take rate of at least 50% should be feasible, the real issue is the 
appropriatee take rate in the interval [50, 100]. Interestingly, only one subject expected a rate of 0%, at 
whichh both subjects would leave the experiment with the same earnings. 
155 It is possible that subjects are confused about which norm applies to the power-to-take game because of 
itss rather abstract nature. This may explain why a substantial proportion of the subjects reported not to have 
anyy expectations. 
166 This section is based on Bosman et al. (2000). 
177 See 3.2.2 for a description of the effort task. 
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interestingg if a difference in behavior is observed, deals with the impact of responders' 

emotionss on their behavior. From a psychological point of view, the degree of "ego-

involvement""  becomes higher when responders have to do real effort. There appear to be 

twoo opposing ways in which more ego-involvement, implying a stronger concern 

(interest),, may influence a responder's decision. On the one hand, it makes responders 

moree emotional when something is taken away from them, enhancing the propensity to 

destroyy (Lazarus, 1991). On the other hand, more ego-involvement makes responders feel 

moree attached to their endowment which, psychologically, makes it more costly to 

destroyy one's endowment. Theoretically, it is hard to predict which effect will dominate. 

Thee experiment should be informative in this respect. Furthermore, since the effects of 

ego-involvementt on responder behavior are ambiguous, it is also hard to predict how take 

authoritiess will react to real effort. Possibly, they see responders as rational persons who 

ignoree sunk costs completely. If so, take rates should be the same in the effort and no-

effortt experiment. However, if take authorities anticipate that more ego-involvement 

throughh effort raises responders' propensity to destroy, one would expect them to demand 

lowerr take rates in the effort experiment than in the no-effort experiment. If take 

authoritiess expect the stronger psychological attachment to prevail and, consequently, a 

lowerr propensity to destroy, it should be the other way round. Finally, we will investigate 

whetherr effort influences responders' expectations of the take rate, and the consequences 

thereof.. Psychological studies (e.g. van Dijk et al., 2000) suggest that greater ego-

involvementt may affect people's expectations as a way of emotional self-protection. In 

thee case at hand, this should then show up in a higher expected take rate in the effort 

experiment. . 

Becausee of the novelty of the power-to-take game, there exist no economic studies 

thatt are directly related to the research question we are interested in. However, there are 

somee studies showing the (potential) importance of expenditure of effort for bargaining 

outcomes.. Most of these studies focus on the role of entitlements (property rights), which 

aree either obtained by chance or by doing some form of effort (e.g. a competitive quiz). 

Bargainingg outcomes appear to depend on the way entitlements are acquired (Burrows & 

Loomes,, 1994; Frey & Bohnet, 1995; Hoffman & Spitzer, 1985; for early studies in 

psychologyy see, e.g., Mikula, 1972, or Mikula & Uray, 1973). For example, Hoffman et 
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al.. (1994, 1996) confirm the importance of earned entitlements in dictator and ultimatum 

games,, where the amount offered decreases if the role of dictator or proposer is 'earned' 

inn a competitive quiz instead of being assigned randomly. Interestingly, rejection rates in 

thee ultimatum game remain virtually the same under both conditions. Apparently, 

proposerss (mistakenly) assume that responders are satisfied with less when proposers are 

entitled.. Typically, the results of these studies are in line with equity theory (Pritchard, 

1969,, Walster et. al., 1973), that is, outcomes tend to be proportionally related to the 

inputt (effort) of the subjects involved. Fahr and Irtenbusch (2000), for instance, study the 

rolee of entitlements in a trust game (similar to the investment game of Berg et. al., 1995). 

Inn one treatment the trustor is entitled to his endowment by cracking walnuts whereas the 

trusteee does not have to work. In the second treatment only the trustee has to crack 

walnuts,, which entitles the trustee to a triple of the amount sent by the trustor. In the third 

treatmentt both the trustor and the trustee have to crack walnuts so that none of them is 

entitledd more than the other. Fahr and Irlenbusch find that the induced entitlement has a 

strongg influence on behavior that is in line with the predictions of equity theory. 

Inn contrast with the aforementioned studies, this study focuses on the way in 

whichh endowments - rather than entitlements to a specific role - are obtained. Subjects 

eithereither do not have to work for their endowment or have to do the same amount of real 

effortt to obtain their endowment, prior to the power-to-take game. Furthermore, the roles 

off  take authority and responder in the game are assigned by chance. Consequently, in our 

set-up,, equity theory predicts the same outcome under both conditions. 

3.3.23.3.2 Experimental design 

Thee no-effort experiment was set up exactly as the effort experiment, except that 

endowmentss were not earned first but were directly given to subjects before they received 

instructionss of the power-to-take game (a translation of the instructions is provided in 

Appendixx 3A). In total 80 subjects, almost all undergraduate students from the University 

off  Amsterdam and the University of Innsbruck, participated in the experiment. Half of 

thee experimental sessions were run in Innsbruck (Austria) in November 1999 and the 

otherr half in Amsterdam (The Netherlands) in January 2000. About 60% of the subjects 

weree students of economics. The other 40% were students from various fields such as 

34 4 



CHAPTERR 3. THE POWER-TO-TAKE EXPERIMENTS 

chemistry,, mathematics, law, and psychology. The game was framed exactly in the same 

wayy as in the effort experiment (again avoiding any suggestive terms like take authority, 

etc).. Subjects received a show-up fee of 15 Dutch guilders/90 Austrian Schillings 

(approximatelyy 7.5 U.S. dollars), independent of their earnings in the experiment, and the 

samee amount as endowment.18 On average, subjects were paid out 28 guilders in total. 

Thee whole experiment took about one hour and 15 minutes. 

Emotionss were measured in the same way as in the effort experiment. The same 

listt of eleven emotion names was used and subjects were asked to report the experienced 

intensityy of each emotion on a 7-point scale, ranging from "no emotion at all" to "high 

intensityy of the emotion". 

3.3.33.3.3 Results 

Inn this section we investigate whether, and if so, how effort influences behavior, 

experiencedd emotions, and expectations in the power-to-take game. Results concerning 

thee effort experiment are taken from 3.2. Furthermore, in the analysis that follows, the 

Amsterdamm and Innsbruck data are pooled, since we found no significant differences in 

behavior.19 9 

Behavior Behavior 

AA summary of individual data is given in table 3.6. Our first result deals with the 

behaviorr of the take authorities. 

RESULTT 1: Take rates do not differ between "effort" and "no-effort". 

Support.Support. Using a Mann-Whitney and Kolmogorov-Smirnov test, the hypothesis that the 

takee rates are drawn from the same distribution cannot be rejected at p<0.05. On average, 

thee take rate with effort is 58.5% and without effort 59.9%. 

Thiss show-up fee is the same as in the effort experiment (see 3.3). 
Usingg a Mann-Whitney and Kolmogorov-Smirnov test, the hypothesis that the take rates (destruction 

rates)) are drawn from the same distribution cannot be rejected at p<0.05. In addition, the hypothesis that the 
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Tablee 3.6. Summary of individual data in the no-effort 

experiment t 

se(#) ) 

1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 
10 0 
11 1 
12 2 
13 3 
14 4 
15 5 
16 6 
17 7 
18 8 
19 9 
20 0 

t(%) ) 
0 0 
50 0 
50 0 
50 0 
50 0 
50 0 
50 0 
50 0 
60 0 
60 0 
60 0 
67 7 
70 0 
70 0 
75 5 
75 5 
75 5 
75 5 
80 0 
95 5 

d(%) ) 

0 0 
0 0 
0 0 
0 0 
0 0 
55 5 
0 0 
0 0 
100 0 
0 0 
100 0 
0 0 
0 0 
0 0 
0 0 
33 3 
100 0 
0 0 
0 0 
100 0 

Casee (#) 

21 1 
22 2 
23 3 
24 4 
25 5 
26 6 
27 7 
28 8 
29 9 
30 0 
31 1 
32 2 
33 3 
34 4 
35 5 
36 6 
37 7 
38 8 
39 9 
40 0 

t(%) ) 

0 0 
40 0 
40 0 
40 0 
44 4 
50 0 
50 0 
50 0 
50 0 
55 5 
60 0 
60 0 
60 0 
70 0 
70 0 
75 5 
80 0 
90 0 
100 0 
100 0 

d(%) ) 

0 0 
0 0 
5 5 
0 0 
0 0 
0 0 
0 0 
70 0 
0 0 
5 5 
0 0 
70 0 
10 0 
0 0 
0 0 

88.8 8 

0 0 
100 0 
50 0 
100 0 

Note:: Y,llke-Yresp=\5 guilders/90 Schillings, t denotes the take rate and 
dd the part of Yresp destroyed by the responder. Cases 1-20 refer to 
Amsterdamm and cases 21-40 to Innsbruck. 

Wee now turn to the responders. Responders in the effort experiment destroyed on 

aggregatee 18.7% of their endowment whereas responders in the no-effort experiment 

destroyedd on aggregate 24.7%. Moreover, with effort responders typically destroyed 

everythingg or nothing, in contrast with the no-effort experiment. This brings us to the 

secondd result. 

RESULTT 2: Without effort, responders destroy more often, in particular an intermediate 

amount. amount. 

Support.Support. Using a Pearson Chi square test for table 3.7, the hypothesis that the proportion 

off  responders who destroy everything, part, or nothing of their endowment is the same 

underr "effort" and "no-effort" is rejected (p=0.029; two-sided). 

proportionn of responders who destroy everything, part, or nothing of their endowment is the same in 
Amsterdamm and Innsbruck cannot be rejected (Fisher exact test; p=0.159, two-tailed). 
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Tablee 3.7. Proportion of responders who 

destroyedd everything, nothing, or part in the 

effortt and no-effort experiment 

Destroyy everything 
Destroyy part 
Destroyy nothing 
Total l 

Effort t 
7 7 
1 1 

31 1 
39 9 

No-effort t 
6 6 
9 9 
25 5 
40 0 

Total l 
13 3 
10 0 
56 6 
79 9 

Althoughh the proportion of responders who destroyed everything is more or less the same 

inn both experiments, the number of responders who destroyed part of their endowment is 

higherr in the no-effort experiment. Note, however, that the behavior of take authorities 

doess not depend on whether endowments are earned with effort or not. 

ExperiencedExperienced emotions 

Intensityy score measures concerning the emotions experienced by the responders are 

presentedd in table 3.8. The data show that both responders who destroyed and those who 

didd not destroy experienced a variety of emotions. Especially, negative emotions, such as 

anger,, contempt, irritation, and envy obtain a relatively high score. If we look at the 

overalll  differences in reported emotion (without considering the take rate) between 

"effort""  and "no-effort", it turns out that responders who destroyed in the effort 

experimentt experienced significantly more irritation than responders who destroyed in 

thee no-effort experiment (Mann-Whitney test, p<0.05).20 Since take rates do not differ 

betweenn "effort" and "no-effort", this is a first indication that effort makes (some) 

responderss more emotional. No difference in reported emotion is found for responders 

whoo destroyed nothing.21 We will now investigate how emotions are related to the 

amountt taken, how emotions influence the responder's decision, and how these matters 

relatee to effort. 

200 Note that anger and irritation are strongly correlated (the Spearman rank-order correlation coefficient for 
thee effort experiment is 0.71 and for the no-effort -experiment 0.49). This suggests that anger and irritation 
referr to the same underlying emotion. 

Iff  we look at all responders, there is no significant difference in reported emotion between the effort and 
no-effortt experiment. At the 10% significance level, responders in the effort experiment reported more 
envyy and fear. 

37 7 



CHAPTERR 3. THE POWER-TO-TAKE EXPERIMENTS 

Tablee 3.8. Intensity scores of experienced emotions of 

responderss in the no-effort experiment 

Emotion n Responderss who Responders who did not 
destroyedd (n=15) destroy (n=25 ) 

mean n 
Irritation n 
Contempt t 

Anger r 
Surprise e 

Envy y 
Jealousy y 
Sadness s 

Happiness s 
Fear r 
Joy y 

Shame e 

3.677 (2.38) 
4.000 (2.27) 
5.00(1.89) ) 
3.93(2.12) ) 
2.733 (1.79) 
2.33(1.63) ) 
2.40(1.84) ) 
1.14(0.36) ) 
1.27(0.46) ) 
1.47(0.83) ) 
1.33(0.82) ) 

3.52(2.35) ) 
2.28(1.93) ) 
3.20(2.18) ) 
3.12(1.86) ) 
3.444 (2.04) 
3.00(2.10) ) 
2.28(1.74) ) 
2.64(1.87) ) 
1.48(0.96) ) 
2.56(1.83) ) 
1.44(1.36) ) 

Note:: The intensity scale ranges from 1 (no emotion) to 7 (high 
intensity);; standard deviations in parentheses. 

RESULTT 3: The intensity of negative (positive) emotions experienced by the responder is 

positivelypositively (negatively) related to the take rate. This result holds for both "effort" and 

"no-effort". "no-effort". 

Support.Support. We have estimated an ordered logit model for each emotion separately. The 

dependentt variable is the intensity of an emotion and the explanatory variable the take 

rate.. Significant results with the expected sign in the effort experiment are found for 

irritation,, contempt, sadness, happiness, and joy (p<0.05). In the no-effort experiment 

significantt results are also found for anger. 

Concerningg the relation between the intensity of emotion and the amount destroyed the 

followingg results are obtained. 

RESULTT 4: With effort, the probability of destruction (l=destroy part or everything; 

0=otherwise)0=otherwise) depends positively on the intensity of irritation and contempt. Without 

effort,effort, the probability of destruction depends positively on the intensity of anger and 

contempt,contempt, and negatively on the intensity of happiness and joy. 
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Support.Support. As used for the effort experiment, we have estimated a binary logit model for 

eachh emotion separately, with the probability to destroy as dependent variable. 

Significantt results are obtained for the above mentioned emotions (p<0.01). 

Resultt 4 shows that similar negative emotions drive destruction behavior in the effort and 

no-effortt experiment. The intensity of positive emotions, on the other hand, only appears 

too be relevant for destruction when no effort has been expended by the responder. As a 

corollaryy of the previous two results, we test next whether there is also a relation between 

thee amount taken and destruction. 

RESULTT 5: The probability of destroying income is positively related to the take rate but 

alsoalso depends on effort. 

Support.Support. Using again a binary logit model, we find that the estimated coefficients (0.14 

forr "effort" and 0.05 for "no-effort") and constants (-11.29 and -3.41, respectively) are 

significantt at the 5% level. Furthermore, if we take the observations of the effort and no-

effortt experiment together, the model that includes effort as a dummy variable performs 

significantlyy better than the model without this dummy (Likelihood ratio test; p=0.0517). 

Forr illustration, the logit functions of result 5 are depicted in figure 3.2. The figure shows 

thatt the estimated probability of destruction in case of "no-effort" is clearly higher than in 

casee of "effort" at low and moderate take rates. As can be read from table 3.6, in the no-

effortt experiment there are responders who already destroy everything at a relatively 

moderatee take rate of 60%. In the effort experiment a more step-wise relationship is 

obtained,, with a strong increase in the probability of destruction for take rates between 60 

andd 80 percent. 
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Prob. . 
Destroy y 

Takee rate 

Figur ee 3.2. logit estimates of the probability to destroy as a function of the take rate in 

thee effort and no-effort experiment 

Thee following result on experienced emotions deals with those responders who destroyed 

eitherr everything or only part of their endowment. It provides a further piece of evidence 

thatt the intensity of experienced negative emotions matters for destruction. 

RESULTT 6: Responders who destroy everything experienced more irritation from 

learninglearning about the take rate than responders who destroy only a part. 

Support.Support. A Mann-Whitney test rejects the hypothesis that reported irritation is drawn 

fromm the same distribution (p<0.05). 

Expectations Expectations 

Figuree 3.3 provide information about responders' expectations of the take rate and the 

actuall  rates chosen by the take authorities.22 Before we investigate the role of 

AA proportion of responders (8 out of 40) explicitly reported not to have any expectation. Some 
responderss reported an interval rather than a unique number. In the analysis we have used the median of 
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expectations,, we first check whether expectations of the take rate are correlated with the 

actuall  take rate. Because expectations were assessed after responders were informed 

aboutt the take rate, it is possible that those who were too optimistic (or pessimistic) find 

itt hard to admit that they were wrong. These responders may have been inclined to 

presentt themselves as realistic (i.e. as having had more or less correct expectations). If 

suchh a bias exists, then there would be a correlation between the take rate and expected 

takee rate. However, using the Spearman rank-order coefficient, it turns out that this 

correlationn is very low (0.04) and not significant (p=0.83). We conclude, therefore, that in 

thiss respect there is no systematic bias in the reported expectations of the take rate.23 

Fromm figure 3.3 one can see that for most responders expectations were not 

consistentt with the actual take rate. Dots above the 45° line indicate that responders were 

tooo optimistic, that is, the expected take rate turned out to be lower than the actual rate. 

Dotss below the 45° line indicate that responders were too pessimistic. Moreover, figures 

3.11 (see 3.2.3) and 3.3 suggest that expectations are not the same in the effort and no-

effortt experiment. The following result bears this out. 

RESULTT 7: Responders in the effort experiment expect higher take rates than responders 

inin the no-effort experiment. 

Support.Support. Using a Mann-Whitney test, the hypothesis that the expected take rates of 

responderss are drawn from the same distribution is rejected (p<0.01, two-tailed). A 

Kolmogorov-Smirnovv test gives further support that responders' expectations are not 

drawnn from the same distribution (p<0.05). 

thiss interval as the reported expectation. In the analysis we will not go into the expectations of the take 
authorities.. The reason is that a direct comparison of the expectations of take authorities under "effort" and 
"no-effort""  is somewhat complicated by the fact that under "effort" subjects were asked to assign a 
probabilityy to an interval of possible destruction rates (quartiles) whereas under "no-effort" they had to 
selectt a single rate. As it turned out, under "effort" the mean probability of destruction reported by the take 
authoritiess was in the interval [0%, 25%] 67.5% (and the next three intervals, respectively, 9%, 6%, and 
10%).. Under "no-effort" the mean of the expected destruction rate was 15.3%. We conclude that the 
reportedd information under "effort" and "no-effort" appears to be consistent and does not suggest that take 
authorities'' expectations depend on effort. 
233 The responders' expectation of the take rate as well as the take authorities' expectation of how much 
responderss will destroy of their endowment does not differ between Amsterdam and Innsbruck (a Mann-
Whitneyy and Kolmogorov-Smirnov test shows no significance at p<0.05). 
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100 0 

Takee rate 

00 No destruction 

**  Destruction 

100 0 Expectedd take rate 

Figur ee 3.3. Scatter diagram of actual and expected take rates in the no-effort experiment 

Thee average expected take rate with effort is 66% and without effort 48%. Since the 

actuall  mean take rate with and without effort is about 60%, responders in the effort 

experimentt are (on average) too pessimistic whereas responders in the no-effort 

experimentt are (on average) too optimistic. More ego-involvement thus appears to make 

responderss more pessimistic. In the discussion in 3.5, we wil l come back to this result. 

Wee wil l now look at the relation between expectation, emotion, and (destruction) 

behavior. . 

RESULTT 8: In the effort experiment, responder's expectation of the take rate has a 

significantsignificant effect on the probability of destroying the earned endowment, but not on the 

intensityintensity of experienced emotions. In the no-effort experiment, responder's expectation of 

thethe take rate has a significant effect on the probability of destroying (part of) the 

endowmentendowment and on the intensity of experienced emotions (anger, contempt, and joy)24 

Inn figure 3.3, the proportion of optimistic responders that destroy is significantly different from the 
proportionn of realistic/pessimistic responders that destroy (Pearson chi square, p=0.045). 
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Support.Support. Using the same ordered logit models as in the effort experiment (see result 2 in 

3.2.3),, it turns out that the expected take rate is negatively related to anger and contempt 

andd positively to joy. Recall that expectations have no predictive value for the intensity of 

experiencedd (negative or positive) emotions in the effort experiment. In section 3.5 we 

offerr an explanation for these results. To analyze whether expectations influence 

behavior,, we estimated a logit model with "Destroy" as the dependent variable (equal to 

11 if a responder destroyed income, and zero otherwise), and the take rate and expected 

takee rate as independent variables. For this model the number of observations is smaller 

thann the full sample, because we have only included those responders who explicitly 

reportedd an expectation. The regression results show that the model including 

expectationss is significantly better than the model which does not include expectations, 

bothh for "effort" and "no-effort" (likelihood ratio test, p<0.05). However, there is a 

differencee in the estimated coefficients for the take rate and expected take rate. The 

hypothesiss that the estimated coefficients are the same is rejected (p=0.03) for "no-

effort",, but not rejected for "effort" (the coefficients for "effort" are 0.17, while the 

coefficientss for "no-effort" are 0.06 for the take rate and -0.04 for the expected rate). 

Thiss difference in estimated coefficients suggests that when responders have 'realistic' 

expectationss (i.e. an expected take rate equal to the actual take rate), the marginal effect 

off  the take rate on the probability of destruction is higher in case of no-effort. 

Wee have also investigated whether behavior or experienced emotions in the no-effort 

experimentt are influenced by gender, educational background (economics or not), or 

experiencee in economic experiments. Like in the effort experiment, none of these factors 

turnn out to have an effect on behavior or emotions. 
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3.44 The group experiment" 

3.4.13.4.1 Research questions 

Thee object of the group experiment is to investigate how groups, rather than individuals, 

playy the power-to-take game. Again, we focus on responder behavior. Since many 

economicc decisions are taken by groups - and groups are often modeled as a single agent 

-- this is an important issue. An important and new feature of this experiment is that 

groupss are being videotaped while making their group decision."6 The videotapes are 

usedd to make transcripts of the group discussions. With the help of these transcripts, it is 

possiblee to learn more about individual motivations and the way these (sometimes 

conflicting)) motivations interact in a group. Since gathering data in this way is expensive 

andd time consuming, the number of observations is relatively small. Nevertheless, the 

dataa appear to be informative and support some tentative conclusions. Because of the 

smalll  number of observations, we have decided to include results that are significant at 

thee 10% level. 

Althoughh social psychologists have studied group dynamics quite extensively, 

theree has not been much experimental work on group decision-making in economic 

settings.""  Moreover, the evidence gathered by economists is inconclusive. For example, 

Bornsteinn & Yaniv (1998) find that groups who play an ultimatum game behave more in 

accordancee with standard economic theory than individuals. In the power-to-take game, 

whichh bears similarity to the ultimatum game, this should then show up in higher takes 

ratess and lower destruction rates for groups. However, other studies show that groups 

behavee in a more other-regarding way (Cason & Mui, 1997, investigating the dictator 

game)) or that they behave in the same way as individuals (Bone et al., 1999, focusing on 

lotteryy choice). There is also evidence that groups do not behave differently per se but 

Thiss section is based on Bosman et al. (2001a). 
Accordingg to Loomes (1999), the use of audio or video records makes up one of the real challenges of 

experimentall  economics in the future. For a more elaborate discussion on this research method, see Hennig-
Schmidtt (1999). Other experimental studies where video records are used, include Jacobsen & Sadrieh 
(1996)) and Sadrieh & Hennig-Schmidt (1999). 

AA major finding by social psychologists is the so-called group polarization hypothesis: groups behave 
towardss more extreme points in the same direction as the initial individual tendencies. See Cason & Mui 
(1997)) for a short discussion on this hypothesis. 
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teamm faster and reason with more depth compared to individuals (Kocher & Sutter, 2000, 

studyingg beauty contests). 

3.4.23.4.2 Experimental design 

Thee group experiment was run in the Laboratory of Experimental Economics at the 

Universityy of Bonn. In total, 70 subjects, almost all undergraduate students from the 

Universityy of Bonn, participated in the experiment. The show-up fee was 20 German 

markss (approximately 10 U.S. dollars), independent of subjects' earnings in the 

experiment.. On average subjects earned approximately 38 marks. The whole experiment 

tookk about 2 hours. 

Eachh subject first had to earn her or his endowment by doing the same effort task 

ass in the effort experiment.28 Almost all subjects earned the maximum amount of 20 

Germann marks. Subsequently, a take authority and responder group, each consisting of 

threee members, was randomly formed. 9 The income of the group equals the aggregate 

incomee of its members. The power-to-take game was played in the same way as in the 

effortt and no-effort experiment (except that groups were being videotaped while making 

theirr group decision). The responders' expectations of the take rate were assessed directly 

afterr the effort task but before responder groups were formed. This means that each 

responderr reported an expectation before (s)he learned about the take rate and before any 

groupp discussion took place. Finally, responders' experienced emotions were measured 

afterr they learned about the take rate but before any group discussion took place.30 

3.4.33.4.3 Results 

GroupGroup behavior 

AA summary of group behavior is given in the first three columns of table 3.9. It appears 

thatt groups behave in much the same way as individuals.31 The take rates in the group 

experimentt are similar to the take rates in the effort experiment, with an average rate of 

288 See 3.3.2 for a description of the effort task. 
299 There were 12 take authority and 12 responder groups. In one case, both the take authority and responder 
groupp consisted of two members. 

Thee same questionnaire was used as in the effort and no-effort experiment (see 3.2.2 for more details). 
311 Although take rates are similar in the effort and group experiment, there is some indication that the 
variancee is marginally lower in the group experiment {Mann-Whitney test, p=0.094, one-tailed). 
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60%.. Two out of twelve groups destroyed their whole group income, while one destroyed 

50%.. These numbers are in line with individual responder behavior in the effort 

experiment.. The efficiency costs due to emotional hazard thus appear to be robust and 

nott limited to individual decision-making. 

Tablee 3.9. Summary of behavior in the group 

experiment t 

Casee (#) t(%) d(%) Intended individual d (%) 

respp 1 resp 2 resp 3 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 
10 0 
11 1 
12 2 

40 0 
45 5 
50 0 
50 0 
50 0 
60 0 
60 0 
60 0 
72 2 
73 3 
75 5 
85 5 

0 0 
0 0 
0 0 
0 0 
0 0 

100 0 
0 0 
0 0 
0 0 
0 0 
50 0 
100 0 

0 0 
0 0 
0 0 
0 0 
0 0 

100 0 
0 0 
0 0 
40 0 
0 0 
0 0 

100 0 

0 0 
0 0 
0 0 
0 0 
0 0 

100 0 
0 0 
0 0 
0 0 
0 0 

100 0 
100 0 

0 0 
/ / 

100 0 
100 0 
>0 0 
100 0 
0 0 
0 0 
7 7 
0 0 
0 0 

100 0 
Note:: t denotes the take rate and d the part of the group income 
thatt is destroyed. The last three columns give the intended 
destructionn rate for each individual responder i=l , 2, 3.; case 2 
consistss of two responders; case 9 has one missing observation. 
Casess are ordered by the take rate. 

RESULTT 1: Behavior in the group experiment is in line with individual behavior in the 

efforteffort experiment. 

Support.Support. Using a Man-Whitney test, the hypothesis that the take rates are drawn from the 

samee distribution cannot be rejected (p=0.77). Using a fisher exact test, the hypothesis 

Likee in the effort and no-effort experiment, the probability of destruction is positively related to the take 
ratee (Spearman rank-order coefficient for correlation=0.057, p=O.O508). However, in contrast with the 
effortt and no-effort experiment, there is no evidence that the expected take rate of the group (i.e. the 
averagee expected rate of all responders in the group) is important for the decision to destroy. This last 
findingg suggests that it may be problematic to consider a group as a single agent because important features 
off  the decision to destroy are missed. 

46 6 



CHAPTERR 3. THE POWER-TO-TAKE EXPERIMENTS 

thatt the proportion of responders who destroyed are the same in the effort and group 

experimentt cannot be rejected (p=0.71). 

EmotionsEmotions at the group level 

Althoughh we asked responders to report their individually experienced emotions, we 

cannott establish the relationship between emotions and behavior in the same way as in 

thee effort and no-effort experiment because decisions are made at the group level. 

However,, we can analyze whether there is a relation between, on the one hand, emotions 

att the group level and, on the other hand, the take and group destruction rate. As an index 

off  emotion at the group level, the average reported intensity of each emotion is used. It 

turnss out that there is no significant correlation between the take rate and any average 

emotionn (Spearman rank-order coefficient for correlation, p>0.10). Furthermore, we 

cannott reject that the hypothesis that the average emotion scores of groups that destroy 

andd groups that do not destroy are drawn form the same distribution (Mann-Whitney test, 

p>0.10,, two-sided). Although the number of observations at the group level is small 

(whichh may explain why the null hypotheses cannot be rejected), these results are not in 

linee with the results of the effort and no-effort experiment. It may therefore be 

problematicc to consider a group as a single agent. In particular, when individual 

motivationss are emotion driven, averaging the individual intensity scores may not be very 

useful.. We therefore will explore how individual motivations interact in a group. 

IndividualIndividual motivations and group behavior 

Too investigate the relation between individual motivations and group behavior, we need 

somee measure of an individual's willingness to destroy based on the transcripts. To that 

purposee we define a new variable called the 'intended individual destruction rate' which 

iss either (1) the first destruction rate that is mentioned and can be identified as an 

intentionn or proposal, or (2) approval or confirmation of some destruction rate mentioned 

byy another individual. It turns out that for one subject only it was not possible to 

determinee her or his intended destruction rate.33 The intended destruction rates are 

Too score the intended individual destruction rates two raters went through the transcripts independently. 
Inn 4 out of 35 cases, there was a discrepancy in scores. Subsequently, these four cases were again 
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depictedd in the last three columns of table 3.9. The next result, which is in line with the 

effortt experiment, deals with these intended destruction rates. 

RESULTT 2: Individual responden typically want to destroy 0 or 100% of the earned 

groupgroup income. 

Support.Support. In total, 32 out of the 35 subjects showed a preference for a destruction rate of 

eitherr 0 or 100%, while 2 wanted to destroy an intermediate amount, and one member did 

nott reveal a preference. 

Forr example, in one group a member said: "OK, I believe there are only two extremes 

sincee the rest is foolish", while in another group a member said: "So, in my view the 

questionn can only be, do we destroy everything or do we destroy nothing (...) in between 

iss playing". In the responder group where 50% of the group income was destroyed, the 

groupp outcome was clearly an interpersonal rather than intrapersonal compromise, since 

individuall  members indicated to prefer a destruction rate of either 0 % or 100%. 

Responders'' individual expectations of the take rate appear to play a qualitatively 

similarr role in the group experiment as in the effort and no-effort experiment. Recall that 

thee individual responder's expectation of the take rate was assessed before group 

memberss came together to decide on destruction and before they learned about the take 

rate.. It turns out that responders who were too optimistic typically show a preference for 

destructionn in the group discussion. 

RESULTT 3: Responders who are optimistic show a preference for destruction in the 

groupgroup discussion. 

Support.Support. It turns out that 15 out of 29 responders who reported an expectation were 

optimisticc (actual take rate is higher than expected) and 8 out of these 15 optimists 

preferredd to destroy, while of the 14 pessimists/realists only 3 preferred to destroy. Using 

consideredd by two other raters, followed by a final discussion with all raters. Ultimately, the discrepancies 
weree solved and supported by all raters. 
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aa Fisher exact test, the hypothesis that the proportion of optimistic responders who 

preferredd to destroy is the same as the proportion of pessimistic/realistic responders who 

preferredd to destroy is rejected at the 10% level (p=0.082, one-sided). A binary logit 

model,, with as dependent variable intended destruction (equal to 1 if the intended 

destructionn rate is greater than zero; 0 otherwise) and as explanatory variable the 

expectedd take rate, gives further support that expectations are important for the intended 

decisionn to destroy (the estimated model, with a coefficient of-0.037, is significant at the 

5%% level, n=29). The logit model that also includes the take rate is marginally 

significantlyy better (likelihood ratio test, p=0.07; coefficient for the take rate is 0.07 and 

forr the expected take rate -0.04). 

RESULTT 4: Responders in the group experiment expect lower take rates than responders 

inin the effort experiment. 

Support.Support. Using a Man-Whitney test, the hypothesis that the expected take rates are drawn 

fromm the same distribution is rejected at the 10% level (p=0.0564, two-tailed). 

Thee average expected take rate in the group experiment is 51% and in the effort 

experimentt 66%. Since the actual mean take rate in the group and effort experiment is 

60%,, responders in the group experiment are (on average) too optimistic. In the 

discussionn in 3.5 we will come back to this result. 

Anotherr interesting observation is that responders typically stuck to their intended 

decisionss in the group discussion, even in case of conflicting preferences. Those who 

wantedd to destroy neither seemed to cool off nor got persuaded by more 'rational' 

memberss during the 10 minutes discussion. Although no formal decision rule was 

imposed,, groups appeared to use a simple majority decision rule to arrive at a group 

decision.. The next result bears this out. 

RESULTT 5: Although no formal decision rule is imposed, groups appear to use a simple 

majoritymajority decision rule. 
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Support.Support. In seven groups all individual responders had the same intended destruction rate 

whichh also turned out to be the group destruction rate. In four groups there was a conflict 

off  intended destruction: two out of three responders in each group showed a preference 

forr no destruction, while the others intended to destroy either something or everything. In 

threee out of those four groups, the destruction rate was equal to the destruction rate 

preferredd by the majority, while in one group a compromise was made at 50%. Finally, in 

onee group we can not conclude whether majority rule was used because the intended 

destructionn rate of one responder could not be determined. 

Resultt 5 suggests that the composition of the group, in terms of individuals' intended 

decisions,, determines whether the group behavior is more or less 'rational' than that of its 

members. . 

EmotionsEmotions at the individual level 

Thee transcripts show that emotions play a role in the group discussion because responders 

referr to emotions - in particular anger, envy, greed, and revenge - or use emotion loaded 

wordss such as "outrageous", "audacious", or "exploitation". There is, however, no 

evidencee that responder groups that destroy use such emotion or emotion loaded words 

moree frequently. Furthermore, it appears that responders use emotions as arguments to 

convincee other responders in their group. For example, in one group a responder replies 

too another responder who stresses the importance of maximizing group earnings: " that is 

aa logical argument, but, as said, I find that emotions do at least play a role". Again, there 

iss no evidence that groups that destroy use such arguments more often than groups that 

doo not destroy. 

Finally,, it is investigated whether individual reported emotions are related to the 

takee and intended individual destruction rate.34 First, it turns out that there is no 

significantt correlation between the take rate and any of the eleven emotions that we 

measuredd (Spearman rank-order coefficient for correlation, p>0.10). However, if the 

responder'ss expectation of the take rate is included in the analysis, there is a significant 

positivee correlation between (take rate - expected rate) and fear (coefficient=0.42, 

Theree is no evidence of any gender difference with respect to reported emotions. 
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p=0.02),, and surprise (coefficient=0.38, p=0.04). A marginally significant positive 

correlationn is found for irritation (coefficient=0.32, p=0.09). Second, if we look at the 

relationn between emotions and intended destruction, the correlation is not significant for 

anyy of the eleven emotions that we measured. A marginally significant negative 

correlationn (coefficient=-0.33) is found for jealousy only (p=0.06). In the next section, 

wee will come back to these findings when the power-to-take experiments are discussed. 

3.55 Discussion 

3.5.13.5.1 Effort versus no-effort 

Ourr results show that responders behave differently in the power-to-take game if their 

ownn earnings are at stake (effort-experiment) compared to the situation where they have a 

budgett at their disposal which required no effort (no-effort-experiment). Whereas the take 

ratess selected by the take authorities are not affected, in case of no-effort, responders 

destroyy more often and a greater amount on aggregate, while they also choose more 

frequentlyy an intermediate rate of destruction. Moreover, although expectations and 

emotionss appear to play a qualitatively similar role in their decision to destroy, we found 

evidencee of differences between the two experiments in the emotional experience of 

responderss as well as in the expectations they had regarding the take rate. How to explain 

andd link up these results? 

Ass our starting point, we take the argument presented in section 3.3.1 that ego-

involvementt (and therefore the individual concern or interest) is stronger if the product of 

ownn effort is at stake. This induces two opposing forces (cross-pressure) on a responder 

confrontedd with a positive take rate. On the one hand, it makes responders more 

emotional,, which enhances the propensity to retaliate with destruction (Lazarus, 1991). 

However,, greater ego-involvement may also lead to a stronger emotional attachment to 

ann endowment (see section 3.3.1), which makes it psychologically more costly to destroy. 

Thiss ambiguity may help explain why the behavior of the take authorities is similar in the 

Notee that there is a significant positive correlation between fear and irritation (Spearman rank-order 
coefficient=0.36,, p=0.03), and between surprise and irritation (coefficient=0.65, p<0.01). Further, note that 
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twoo experiments. An additional and more basic reason for the behavior of take authorities 

iss the empirical observation that people underestimate the influences of visceral factors in 

aa state they are not currently in themselves ("hot-cold empathy gaps"; see Loewenstein, 

2000). . 

Greaterr ego-involvement when own earnings are at stake also explains why 

responderss expected higher take rates in the effort-experiment. In fact, with effort 

responderss on average were too pessimistic whereas without effort they were too 

optimistic.. Psychological studies show that the anticipation of aversion arousing events 

mayy lead to preparatory behavior (like bracing oneself; see Frijda, 1986, p. 292). In the 

samee vein it appears that people lower their expectations (i.e. become less 

optimistic/moree pessimistic) when something becomes more self-relevant, and in this 

wayy avoid negative emotions (van Dijk et al., 2000). In this light, expecting a substantial 

takee rate can be seen as a form of emotional hedging, to protect oneself. Since the 

emotionall  impact of a particular take rate will be stronger if more is at stake 

psychologically,, higher expected take rates in the effort-experiment can be explained in 

thiss way.36 Following this line of thinking, one would furthermore expect that, given the 

actuall  take rate, the expected take rate has a negative effect on the intensity of (at least 

some)) experienced negative emotions. This is indeed observed in the no-effort 

experiment,, but, surprisingly, not in the effort-experiment. One reason for this lack of 

evidencee in the effort experiment may be that the expected take rate has an asymmetric 

effectt on emotional intensity, since responders turned out to be too pessimistic (on 

average)) in the effort experiment and too optimistic in the no-effort experiment. Given 

thee relatively few responders that appeared to be too optimistic in the effort experiment, 

itss negative effect is then difficult to measure. An alternative, or additional, explanation 

wouldd be a declining marginal effect of the expected take rate on emotional intensity in 

combinationn with the substantially higher expected rates in the effort-experiment (cf. 

figuress 3.1 and 3.3). 

Wee now turn to our major finding that responders in the no-effort experiment not 

onlyy destroy more frequently but also more often select an intermediate rate of 

irritationn is positively correlated to contempt (coefficient=0.41, p=0.02). 
366 It would also help explain the finding of (overall) no clear differences in the intensity of emotions 
experiencedd by responders once they were informed about the actual take rate. 
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destruction.. Our statistical analysis indicates that in both the effort and no-effort 

experimentt the actual and expected take rates have a similar (respectively, positive and 

negative)) effect on the propensity to destroy. This effect is mediated by the influence of 

thesee rates on experienced negative emotions (where the expected take rates as such are 

alreadyy influenced by anticipated negative emotions, as argued above). Thus, given the 

observationn that the distribution of actual take rates is the same in both experiments and 

thee relatively lower (too optimistic) expected take rates in the no-effort experiment, we 

cann explain the higher frequency of destruction in case of "no-effort". To explain, finally, 

whyy there is more intermediate destruction in the no-effort experiment, note first that a 

responderr must deal with two conflicting urges when the take rate is positive: the 

emotionall  satisfaction of retaliation versus the satisfaction of monetary gain. Next, recall 

ourr finding that those responders who destroyed everything show a higher negative 

emotionall  intensity (irritation) than those who destroyed a part. Note, furthermore, that in 

casee of "no-effort" the psychological cost of destruction is smaller than in case of 

"effort".. Now, psychologists claim that at higher intensities, visceral urges progressively 

seizee command over behavior, instead of being compromised with what is best to do 

basedd on a cognitive analysis of the consequences (e.g., Loewenstein, 2000, p. 428). 

Lowerr intensities would allow a compromise between these conflicting intrapersonal 

urges.. In the effort experiment such a compromise at low emotional intensity does not 

occurr because of the relatively large psychological cost of destruction. In the no-effort 

experiment,, however, the psychological cost of destruction is smaller and this may 

explainn the observed intermediate rate of destruction at lower emotional intensity. 

3.5.23.5.2 Group versus individuals 

Thee group experiment has shown that the take rates selected by groups are similar to the 

ratess selected by individuals in the effort experiment and that the destruction of earned 

incomee is not limited to individual decision-making only. Furthermore, it appears, at least 

qualitatively,, that expectations drive the intended individual destruction rate in much the 

samee as they drive the decision to destroy in the effort and no-effort experiment. 

Nevertheless,, there are some differences between, on the one hand, emotion and 

destructionn in the effort experiment and, on the other hand, emotion and intended 
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destructionn in the group experiment. Furthermore, there is a difference in the expected 

takee rates, with the responders in the group experiment being more optimistic than 

responderss in the effort experiment. We now try to explain these differences. 

AA first difference concerns the relation between the (expected) take rate and 

emotion.. While in the effort experiment the take rate is positively related to the intensity 

off  negative emotions, there appears to be no relation between the take rate and emotions 

inn the group experiment. On the other hand, when we look at the effect of the expected 

takee rate on emotion, it turns out that it is negative in the group experiment (fear, 

surprise,, and irritation) but unimportant in the effort experiment. Before we explain this 

result,, first note that there is a significant positive correlation between fear and contempt, 

fearr and irritation, and surprise and irritation. It thus appears that the same type of 

negativee emotions is related to the (expected) take rate in the effort and group 

experiment.. To explain why in the group experiment the expected take rate has an impact 

onn experienced emotions but not the take rate itself, note that there is less variation in the 

takee rates compared to the expected rates. The reason is that responders in each group 

facee the same take rate while their expectations of the take rate differ. Given this 

differencee in variation, the effect of the take rate on emotion is more difficult to measure 

thann the effect of the expected rate. Moreover, the range of take rates in the group 

experimentt is smaller than in the effort experiment, which also makes the effect of the 

takee rate on emotion more difficult to measure. Given that it may be difficult in the group 

experimentt to detect an effect of the take rate on emotion, why do we find an effect of the 

expectedd rate on emotion in the group experiment but not in the effort experiment? As 

arguedd before in this section (see effort versus no-effort), one reason may be that the 

expectedd take rate has an asymmetric effect on emotional intensity because responders 

turnedd out to be too pessimistic (on average) in the effort experiment and too optimistic 

inn the group experiment. Given the relatively few responders that appeared to be too 

optimisticc in the effort experiment, its negative effect is then difficult to measure. As 

arguedd before, an alternative, or additional, explanation would be a declining marginal 

effectt of the expected take rate on emotional intensity in combination with the 

substantiallyy higher expected rates in the effort-expert ment. 
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AA second difference between the group and effort experiment concerns the 

relationn between (intended) destruction and emotions. In the effort experiment, negative 

emotionss (irritation and contempt) drive actual destruction. In the group experiment there 

iss no relation between emotion and the intended individual destruction rate. Why would 

thatt be? A first reason may that the revealed intended destruction rate in the group 

discussionn deviates from what the responder would do as an individual player (like in the 

effortt experiment). It is possible that responders were influenced by the arguments of 

otherr responders when they revealed their preferred destruction rate (often the preferred 

destructionn rates were revealed after some discussion had taken place). For example, if a 

responderr believes her or his preferred destruction rate deviates from what the others 

prefer,, (s)he may adjust it in the direction of the preferred rate of others (conformation). 

Thee transcripts, however, show responders typically stuck to their preferred destruction 

ratee in the group discussion (even in case of conflicting preferences). This casts some 

doubtt on the idea that responders are inclined to conform to others when they reveal their 

preferences.. A second reason why there is no relation between emotion and intended 

destructionn in the group experiment may be that destruction is norm driven. In section 

3.2.3,, we argued that expectations can be related to norms that influence behavior in a 

moree cognitive way. In the group experiment there is evidence that responders' 

expectationss of the take rate are important for their intended destruction rate. It is 

possiblee that the group discussion, which often took place before any preferred 

destructionn rates were revealed, makes responders more aware of social norms. There is 

evidencee from the transcripts that norms about reciprocity do seem to play a role. For 

example,, in one group the decision whether or not to destroy is referred to as a "moral 

case",, while in another group a responder notes that if you take 75%, "you must live with 

thee consequences". 

AA third difference between the group and effort experiment concerns the 

expectationss of responders. Recall that in the group experiment responders were, on 

average,, too optimistic (the take rate is higher than expected) whereas in the effort 

experimentt they were too pessimistic. A first reason for this difference may be that 

responderss expect groups to behave in a more other regarding way. A second reason may 

bee that responders assume that groups destroy more easily than individuals and that take 
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authoritiess take this into account when choosing a take rate. Obviously, this type of 

reasoningg is more advanced because a responder must know the motivations of other 

responderss in the group and have some model of how these motivations interact in the 

discussion.. Moreover, the responder must assume that take authorities use the same 

modell  when deciding on the take rate. Because expectations were assessed before 

responderss came together to make the group decision, there was not any discussion on 

thiss issue. With regard to the take authorities, there is no indication that they take the 

interactionn of responders' individual motivations into account when selecting a take rate. 

Theyy seem to consider the responder group as a singlee agent. Although this observation is 

nott in line with the second, more advanced, explanation, clearly more research is 

necessaryy to understand how expectations are formed in group settings. This can be done, 

forr example, by letting responders collectively form (and discuss) their beliefs about the 

behaviorr of the take authority group. Finally, the observed difference in the responder's 

expectationn of the take rate between the group and effort experiment could be due to a 

differencee in timing of the assessment of expectations. Recall that in the effort 

experimentt expectations were assessed after responders learned about the take rate, 

whereass in the group experiment they were assessed before individual responders knew 

thee take rate. Although we ascertained that in the effort experiment expectations are not 

correlatedd to the take rate, it is nevertheless possible that they are shifted upwards when 

beingg assessed ex post. 

3.5.33 Other theories 

Wee now investigate to what extent existing economic models can explain the results of 

thee power-to-take experiments. A first candidate is the standard game-theoretic approach, 

assumingg rational self-interested behavior. This model predicts that the responder will not 

destroyy any income if the take rate is less than 100% and is indifferent between all 

percentagess of destruction if the rate is 100%. The data (see table 3.1) of the effort 

experimentt show that 18% of the responders destroyed income at take rates 

(considerably)) lower than 100%. In fact, 27% of the responders who faced a take rate of 

70%% already destroyed income. In the no-effort and group experiment some responders 

alreadyy destroyed everything at take rates as low as 60%. These results clearly cannot be 
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reconciledd with the standard model. Moreover, we have found evidence in all three 

experimentss that behavior in the power-to-take game is inconsistent with the standard 

model.. According to our estimated logit model (see result 8 in 3.3.3) the difference 

betweenn the actual take rate and the expected take rate determines the probability of 

destruction.. In case of effort, this model suggests that responders would even destroy 

incomee at rates lower than 70%. For example, when the take rate is 50% and the expected 

takee rate 20%, the probability of destruction is 84%. In the standard model responders' 

expectationss of the take rate play no role at all. 

Wee next turn to economic models where it is assumed that individuals are not 

onlyy motivated by their own payoffs. Some recent models assume that people may be 

motivatedd by considerations of fairness or equity.38 In one approach it is assumed that 

playerss are not only motivated by their own payoff but also by a 'relative' payoff, 

measuringg how their own payoff compares to that of the other player(s). Another 

approachh assumes that players' concern with the distribution of payoffs depends on the 

intentionss of the other player(s).39 

Thee equity or inequality aversion model of Fehr & Schmidt (1999) falls in the first 

category.400 It is assumed that people exhibit inequality aversion and are willing to give up 

moneyy in order to have less inequality. Applied to our power-to-take game, this model 

doess not predict the behavior of take authorities very well. We observe much higher take 

ratess in all experiments, than predicted by this model. With regard to the responders, Fehr 

&&  Schmidt predict that responders will never destroy when the take rate is below 50%, 

andd (generally) they will either choose a destruction rate of 0% or 100%. This prediction 

iss in line with the results of our effort experiment and with the group experiment but not 

withh the no-effort experiment where the majority of responders destroyed an intermediate 

amountt of their endowment. Although the probability of punishment according to the 

377 The cooperative game model of taxation of Aumann & Kurz (1977), which is referred to in the 
introduction,, is not very successful either, because it predicts a split-the-difference outcome (that is, a take 
ratee of 50%) with no destruction of income. 
388 Another potentially relevant motive that is mentioned in the literature is envy (see, e.g., Feldman & 
Kirman,, 1974). Although we indeed find a positive relationship between the take rate and envy (cf. table 
3.3),, there appears to be no effect of envy on the behavior of responders in both the effort and no-effort 
experimentt (cf. table 3.4). 
399 In addition to these approaches, Levine (1995) developed a model that incorporates both distributional 
andd intentional concerns. 
400 A similar model in this category is that of Bolton and Ockenfels (2000). 
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Fehrr & Schmidt model is roughly in line with our (logit) estimates in the effort 

experiment,, our finding that expectations have a significant impact on the probability of 

punishmentt is not captured by the Fehr & Schmidt model, since expectations do not play 

aa role in their model. 

Anotherr potentially relevant model is that of Rabin (1993). An important feature 

off  this model is that intentions play a crucial role. It is assumed that people are willing to 

sacrificee their own material well-being to help those who are believed to be intentionally 

kindd and to hurt those who are intentionally unkind. Applying Duwfenberg & 

Kirchsteiger'ss (1998) adaptation of this model for sequential games it turns out that, for a 

certainn range of take rates (above 50%), there can be multiple equilibria where responders 

destroyy nothing, some part, or everything of their income. Since in this model it is also 

possiblee that responders choose an intermediate amount of punishment, it is in this 

respectt consistent with our results of the effort experiment - though responders in the 

effortt experiment (almost) never choose this option - as well as the results of the no-

effortt and group experiment. The model, however, does not capture our finding in all 

experimentss that (particularly) if expectations deviate from reality, they have a significant 

effectt on the probability of punishment. Furthermore, Rabin assumes that if the material 

payoffss become very large, players are no longer willing to sacrifice their own material 

well-beingg any more in order to punish (reward) unkind (kind) behavior. Although we 

havee not tested what happens in the power-to-take game when the stakes are increased, 

thiss assumption is questionable when taking emotional urges into account. In any case, 

experimentall  research on the ultimatum game by Slonim & Roth (1998) shows that even 

whenn the financial stakes are very high (62.5 times the hourly wage) subjects still behave 

reciprocallyy and reject unfair (but still substantial) offers.41 From an emotional point view 

thiss makes sense. After all, emotions arise when one's interests are affected. Higher 

stakess are likely to increase the intensity of emotions, which may cause emotions to 

progressivelyy seize command over behavior (see chapter 2), even though the cost of 

givingg in to one's emotional urges becomes higher as well. 

Hoffmann et al. (1996) find that ultimatum game behavior does not significantly change when the pie is 
increasedd from $10 to $100. 
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3.66 Conclusion 
Thee goal of this chapter is to investigate the influence of emotions in a simple two-player 

power-to-takee game that captures some important aspects of economic reality, as 

discussedd in 3.1. Focussing on the (emotional) behavior of the responder, we have 

identifiedd a new source of efficiency cost: emotional hazard. It appears that emotional 

hazardd is a robust phenomenon that also occurs when groups decide or when endowments 

aree given to subjects like manna from heaven. In the latter case the degree of emotional 

hazardd becomes even greater since responders destroyed more on aggregate when 

endowmentss were unearned. 

Itt now becomes an interesting research issue to establish the precise consequences 

off  emotional hazard in institutionally richer economic environments. For example, the 

effortt and group experiments show that if emotions influence behavior, the impact can be 

quitee substantial because subjects make rather 'extreme' choices. Even if the number of 

agentss whose behavior is influenced by emotions is not very large, the effect on 

aggregatee can be quite substantial because of these agents' extreme choices. An 

importantt question is to what extent this type of behavior and the efficiency costs that go 

withh it are present outside the economic laboratory. Note that the degree of emotional 

hazardd in our experiment is likely to represent a lower bound. Remember that subjects 

playedd the power-to-take game anonymously and were not able to identify one another. 

Whenn people deal with each other face to face or are able to communicate, emotions are 

likelyy to play a greater role because the situation is less abstract. Moreover, people can 

easilyy reinforce each other's emotions and get trapped in a downward spiral. A simple 

differencee in opinion, for example, can easily turn into a heated debate. Processes like 

thesee that enhance emotions appear to be particularly relevant for economic situations 

wheree agents deal with each other in person, such as principal-agent relationships or 

monopolyy pricing where the buyer deals directly with the seller. 

Anotherr interesting issue for future research concerns the strategic manipulation 

off  expectations. Our results show that expectations, in particular the difference between 

thee actual and expected take rate, play an important role in the responder's decision to 

destroyy income. Is it possible to influence the probability of destruction, and in this way 

economicc efficiency, by manipulating these expectations (e.g. give responders 
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informationn about selected take rates; cf. Roth & Schoumaker, 1983)? Since the relevant 

expectationss may be determined by relatively stable moral standards of behavior, as 

discussedd in 3.2.3, the answer is not clear at this stage. Furthermore, the behavioral 

sensitivityy to deviations from these expectations may change with more experience or 

information.. Finally, there is even the possibility that agents become more emotional 

whenn they find out that they are being manipulated. 
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Appendixx 3A: Instructions power-to-take game 
(translatedd from Dutch) 

Twoo phases 
Thiss part of the experiment consists of two phases. In phase 1 only participant A must 
makee a decision whereas in phase 2 only participant B must make a decision. Every 
participantt thus makes one decision. 

PhasePhase 1: participant A chooses percentage 
Inn this phase, each participant A will be paired with a participant B. This will be done by 
lettingg participant A draw a coded envelope. With the help of the code only we know 
whichh seat numbers are 
paired.. Both participant A and B are thus anonymous. The envelope contains a form 
whichh says how much participant B earned in part I of the experiment. Participant A must 
choosee a percentage and fill  this in on the form, together with A's own income from part 
II  of the experiment. This percentage determines how much of participant B's income 
afterr phase 2 will be transferred to participant A. The percentage chosen by participant A 
mustt be an integer in the interval [0, 100]. 

Whenn participant A has completed the form, it must be put in the envelope again. 
Afterr this we will collect the envelopes en bring them to the participants B who are paired 
withh the participants A by means of the code. 

PhasePhase 2; participant B chooses percentage 
Inn this phase participant B has to fil l in on the form which percentage of his or her own 
incomee from part I of the experiment will be destroyed. The percentage chosen by 
participantt B must be an integer in the interval [0, 100]. The transfer from participant B 
too participant A will be based on the income of participant B that is left. Note that the 
transferr equals the percentage chosen by participant A of the income of participant B that 
iss left after phase 2. 

Whenn participant B has completed the form, it must be put in the envelope again. 
Afterr this we will collect the envelopes and bring them to the participants A who are 
pairedd with the participants B. Participant A will take note of the decision of participant B 
and,, subsequently, puts the form back into the envelope. Finally, the envelopes will be 
collectedd for the payment procedure which will be clarified below. 

Examplee how to determine one's payoffs 
Wee will now give an example for the purpose of illustration. Suppose that in part I of the 
experimentt participant A earned 15 guilders and participant B 12 guilders. In phase 1 of 
partt II of the experiment, participant A decides that 60% of the income of participant B 
willl  be transferred to him or her (participant A). In the second phase, participant B can 
destroyy part or everything of his or her income from part I of the experiment. Suppose 
participantt B decides to destroy zero percent of his or her income. The transfer from B to 
AA is then equal to 7 guilders and 20 cent (60% of 12 guilders). The total payoff for B at 
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thee end of the experiment is equal to 19 guilders and 80 cent (namely, the show-up fee of 
155 guilders plus the 12 guilders of part I minus 7 guilders and 20 cent of part II). The 
totall  payoff for A at the end of the experiment is equal to 37 guilders and 20 cent 
(namely,, the show-up fee of 15 guilders plus 15 guilders of part I plus 7 guilders and 20 
centt of part II) 

Noww suppose that in this example participant B had decided to destroy 50% of his 
orr her income. In this case the transfer from B to A is only 3 guilders and 60 cent 
(namely,, 60% of the remaining income of participant B after phase II, which is 60% of 6 
guilders).. The total payoff for A at the end of the experiment is equal to 33 guilders and 
600 cent (namely, the show-up fee of 15 guilders plus 15 guilders of part I plus 3 guilders 
andd 60 cent of part II) and for participant B 17 guilders and 40 cent (namely, the show-up 
feee of 15 guilders plus the 12 guilders of part I minus 9 guilders and 60 cent of part II (of 
whichh 6 guilders are destroyed and 3 guilders and 60 cent transferred) 

Inn summary 
Inn phase 1, each participant A will be paired with a participant B by drawing an envelope. 
Thee envelope contains a Form which states the income of participant B from part I of the 
experiment.. Participant A fill s in his or her own income from part I of the experiment and 
thee percentage that indicates how much of participant B's income will be transferred to 
participantt A after phase 2. When participant A has completed the form, it will be 
broughtt to participant B. In phase 2, participant B decides which percentage of his or her 
ownown income from part I of the experiment will be destroyed, and fill s this in on the Form. 
Subsequently,, the Form will go to participant A who takes note of the decision of 
participantt B. Then, the Form will be collected and the payment procedure follows. Note, 
thatt the pairing is anonymous so that nobody knows whom he or she is paired with. 

Otherr  information 
CompletingCompleting the Form 
Thee decision of both participant A and B will be filled in on a Form. You have received a 
specimenn of this Form. In phase 1, participant A completes the blue block. In this block 
thee income of participant B is stated. Participant A fill s in his or her own income and the 
percentage.. In phase 2, participant B completes the yellow block. In this block, 
participantt B states which part of his or her own income will be destroyed. The Forms 
mustt be completed with the pen that you find on your table in the laboratory. If a Form 
hass been completed with another pen, the Form will be invalid and you will not be paid. 
Finally,, for making calculations you can make use of the electronic calculator that is on 
yourr table. 

TheThe payment procedure 
Whenn participant A has taken note of the decision of participant B in phase 2, the 
envelopee containing the Form will be collected and brought to the cashier. Next, the 
participantss will go to the reception room of the laboratory one by one. The cashier, who 
wil ll  not be present during the experiment, will pay the participants in the reception room. 
Thee cashier determines the payment of each participant with the help of the Form and the 
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codess that are linked to the seats. In this way, anonymity is secured with regard to who 
earnedd what. 

Exercises Exercises 
Wee ask you to do two exercises on the computer in order to become familiar with the 
procedures.. These exercises consist of completing the Form for an imaginary situation 
andd determining the payoffs. You are not actually paired with another participant during 
thesee exercises. Your earnings in these exercises will not be paid out to you. When the 
exercisess have been finished, the computers will be switched off and you again have the 
opportunityy to ask questions. After this the experiment will start. 

Finally Finally 
Too secure anonymity, participants A and B will be partially separated by a sliding wall. 
Thee instructions on the table will be available to you during the experiment. At the end of 
thee experiment you are asked to fil l in a short questionnaire. Anonymity is again secured. 
Afterr this, you are asked to leave the laboratory one by one. You must be silent and 
refrainn from communication with others until you have left the laboratory. 
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Appendixx 3B: Decision form 

(translatedd from Dutch) 

FORM M 
Code:: xxx 

Participantt  A fill s in this block: 

Incomee of participant A from part I: 

Incomee of participant B from part I: xxx 

II  (participant A) decide that % of the income of participant B wil 

bee transferred to me. 

Participantt  B fills in this block: 

II  (participant B) destroy % of my income of part I of the 
experiment. . 
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Appendixx C: Emotion questionnaire 
(translatedd from Dutch) 

Wee ask you to think back of the moment when you received the form and learned about 
thee percentage chosen by participant A. We first ask you to go through the following list 
off  emotion names attentively. Subsequently, we ask you to report the intensity of each 
emotionn that you experienced. 

Fear: : 

Envy y 

Anger r 

Sadness s 

Happiness s 

Shame e 

Irritation n 

Contempt t 

Joy y 

Jealousy y 

Surprise e 

none e 

none e 

none e 

none e 

none e 

none e 

none e 

none e 

none e 

none e 

none e 

veryy intense 

veryy intense 

veryy intense 

veryy intense 

veryy intense 

veryy intense 

veryy intense 

veryy intense 

veryy intense 

veryy intense 

veryy intense 

Iff  you believe that one or several other emotion words describe your experience better 
thann the ones mentioned above, please report them below and indicate their intensity: 

none e 

none e 

none e 

veryy intense 

veryy intense 

veryy intense 
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Chapterr  4 

Riskk taking 

Inn this chapter two experimental studies on risk taking are presented. In the first study 

(4.1),, it is investigated how anticipated and experienced emotions influence investment 

decisions.. In particular, we investigate how global risk (i.e. risk independent of an agent's 

investmentt decision) and effort (capital used for investment is produced by the agent's 

ownn effort) influence investment behavior. The second study (4.2) provides a first step in 

establishingg the role of emotions in a competitive environment. More specifically, we 

focuss on the impact of emotions on bidding behavior in a private value auction. 

4.11 The investment experiment1 

4.1.14.1.1 Introduction 

Empiricall  evidence shows that political risk is important for private investment. For 

example,, Alesina & Perotti (1996) find that political instability, measured by some index 

off  social unrest, decreases investment. Bohn & Deacon (2000) find that ownership risk, 

relatedd to a country's stability and to the type of government in power, reduces ordinary 

investmentt and affects the use of natural resources. From an economic point of view 

thesee empirical findings are understandable. If investors are confronted with political 

risk,, they have a tendency to shift their resources to relatively safe havens (e.g. 

investmentt in a foreign country) and, consequently, invest less. But what happens if all 

investmentt options are subject to political risk? In that case, political risk becomes a 

globall  risk that is independent of an agent's investment decision. Empirically, this form 

11 This section is based on Bosman & van Winden (2001). 



CHAPTERR 4. RISK TAKIN G 

off  risk would seem to play a role in developing countries and transition economies where 

investorss do not have access to foreign markets, or where the transaction costs of entering 

thesee markets are so high that investors do not see foreign investment as a feasible option. 

Accordingg to standard economic theory global risk should have no effect on 

investmentt because it is common to all types of investment and affects their rate of return 

inn the same way. Psychologically, however, this need not be the case. An important 

featuree of global risk is the threat of losing one's economic resources. This threat may be 

importantt when making an investment decision because it can trigger acute (experienced) 

emotions,emotions, such as anxiety or fear, which may interfere with other motivations and/or 

cognitions.. Psychological evidence shows that acute anxiety may affect behavior and 

thoughtss in quite systematic ways (for a review, see Loewenstein et al., forthcoming). For 

example,, it is found that people who experience anxiety are motivated to reduce risks, 

makee more pessimistic probability estimates, and are biased with regard to the type and 

amountt of information that they use. There are psychological reasons, therefore, to expect 

thatt global risk may affect investment decisions. In this section we will investigate the 

relationn between global risk, emotions, and investment in a controlled laboratory 

experiment.22 A novel feature of our study is that experienced emotions are measured, and 

thatt we offer an emotion based explanation for our results and the results of some related 

experimentall  work (in particular, on the common ratio effect to which we return below). 

Ann additional issue that we investigate in this section is whether it makes a 

differencee if the capital used for investment is produced by the investor's own effort or 

not.. Although standard economic theory predicts a zero effect, the well-known 'anomaly' 

off  the sunk-cost effect suggests that it may affect economic behavior (Thaler, 1980). To 

thee best of our knowledge, this is the first experimental study investigating whether past 

effortt matters in the context of risk taking.3 As we will argue in the next section, effort 

mayy influence the intensity of emotions to be experienced in the future when the investor 

22 A problem with field studies is that global (political) risk is hard to isolate. Moreover, studies typically 
relyy on cross-sectional data of countries that differ in many important ways (e.g. political system, 
investmentt risks, tax regime, access to world markets, etc). In a laboratory experiment the degree of global 
riskk can be carefully manipulated while keeping everything else constant, which offers the opportunity of 
controll  and replication. 

Theree is one related study by Zeelenberg & van Dijk (1997) where the effect of hypothetical effort (via 
scenarios)) on risk taking is investigated. They find a similar effect as we do, namely that effort leads to 
lesss risk taking. 
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learnss about the investment outcome. An interesting issue is then whether investment 

decisionss are influenced through the anticipation of these future emotions related to past 

effort.. This issue is also empirically relevant. In large private and public organizations 

surplusess are often generated via the entitlement of managers to the use of a budget that 

doess not necessarily bear a strong direct relationship with the manager's own past effort, 

inn contrast with for example the owner-entrepreneur of a small business. If past effort 

matterss for investment in the laboratory because of anticipated changes in psychic costs, 

itt may also be relevant for investment outside the laboratory. This would be important 

economicallyy because entrepreneurial activity is considered to be an important factor in 

economicc growth, in developing and transition economies as well as developed 

economies.. Regarding the latter, the recent upsurge in small businesses and in 

governmentall  attention for the creation of small firms is of interest in this context. The 

neww angle taken in this study and our major finding that effort has a substantial negative 

effectt on investment may contribute to the literature in this area (see e.g. Libecap, 1999). 

Whilee in recent years the role of emotions in decision-making has attracted 

growingg attention in economics (Frank, 1988; Eister, 1996, 1998; Loewenstein, 1996, 

2000),, there have not been many attempts to relate emotions to decision-making under 

riskk and uncertainty. Some notable exceptions include Loomes & Sugden (1982) and Bell 

(1985),, who formalized regret and disappointment aversion, respectively. Other 

exceptionss are Caplin & Leahy (2001) who (theoretically) show that anticipatory anxiety 

mayy result in time inconsistency, Loewenstein et al. (forthcoming) who argue that 

emotionall  reactions to risk often diverge from cognitive assessments of risk, and Wu 

(1999)) who incorporates the psychic cost of anxiety in a model of decision-making with 

delayedd resolution of uncertainty. Finally, we mention an experimental study of Albers et 

al.. (2000) who find that attraction to chance motivates individuals to take risk. 

Followingg Loewenstein et al., we distinguish between anticipated and experienced 

emotions.. Acute or experienced emotions are immediate visceral reactions triggered by 

thee decision situation. Anticipated emotions are not experienced in the immediate present 

butt expected to be experienced in the future. Basically, in our global risk experiment we 

investigatee the impact of acute emotions on behavior, while in the effort experiment we 

examinee how changes in future emotions affect behavior. 
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Anotherr strand of literature that this study relates to concerns the common ratio 

effect.44 Loosely speaking, this effect entails that if all probabilities are multiplied with 

somee common factor, decisions tend to favor risky options. While our (global risk) study 

bearss a likeness to experimental work on the common ratio effect, there are some 

importantt differences. Most importantly, our set-up is a dynamic choice problem because 

globall  risk is introduced at a second, separate stage. Although there has been a rapid 

growthh of experimental research on individual choice, dynamic choice problems have 

typicallyy received littl e attention (see Cubitt et al., 1998). Furthermore, we offer an 

emotionn based explanation of our results - which run counter to the common ratio effect 

-- and related experimental results (in particular of Cubitt et al, 1998). Finally, our set-up 

differss from the typical common ratio experiment with regard to the number of risky 

optionss from which subjects can choose. Generally, subjects are given one or several 

(hypothetical)) binary lottery choices in a common ratio experiment. In our investment 

gamee subjects have considerably more freedom in deciding how much risk to take 

becausee they can invest any amount of their (real money) endowment in the risky option. 

Nott only does this make our set-up more closely related to investment, it also offers the 

possibilityy to get a better view of individual differences in risk taking. 

Thee organization of 4.1 is as follows. In section 4.1.2, we discuss the research 

questionss and some related literature in more detail. Section 4.1.3 presents the 

experimentall  design, while the results are given in section 4.1.4. Section 4.1.5 links up 

ourr results with related work on the common ratio effect. Some further exploration is 

presentedd in section 4.1.6. Section 4.1.7 summarizes and concludes. 

44 The common ratio effect, discovered by Allais (1953), can be illustrated with the following example. 
Supposee you are confronted with a choice between $3000 for sure, or a gamble where you win a prize of 
$40000 with probability .8 (and a prize of SO with probability .2). Now, suppose the next choice is between a 
gamblee where you win $3000 with probability .25 (and $0 with probability .75), or a gamble where you 
winn $4000 with probability .2 (and $0 with probability .80). Numerous experiments where subjects faced 
similarr choices have shown that people typically choose the sure $3000 in the first choice and the gamble 
wheree they win $4000 with probability .2 in the second (Starmer, 2000, p.337). These choices, however, 
aree inconsistent with expected utility theory which predicts that someone who chooses the sure $3000 in 
thee first choice should choose the .25 chance of getting $3000 in the second. In the second choice, all the 
probabilitiess of the first choice are simply multiplied by .25 which constitutes the so-called common factor. 
Becausee in our set-up global risk applies to both a safe and risky project, it can be seen as a common factor. 
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4.1.24.1.2 Research questions 

Inn our Base Line (BL) experiment, subjects must allocate their capital (endowment) over 

twoo projects: a safe project and a risky project. The safe project can be seen as a deposit 

sincee it always gives a fixed return. The risky project resembles a stock, with an unsure 

return.. In the Global Risk (GR) experiment there is a probability that subjects lose all the 

returnss on their investments (including the investment itself), irrespective of whether they 

havee invested in deposits or stocks. If subjects perceive this probability as a prominent 

threatt to their concerns (monetary earnings), negative emotions of the anxiety or fear type 

cann be expected to arise (Ortony et al., 1988).5 Because subjects cannot reduce the global 

riskrisk in our investment set-up, these negative emotions are likely to be experienced when 

theyy make their investment decision. Experimental evidence shows that anxious 

individualss are biased towards low risk/low reward options (Raghunathan & Pham, 

1999).. Loewenstein et al. (forthcoming) reach a similar conclusion in their survey on 

emotionss and risk: "many studies have found effects of fear and anxiety on various types 

off  judgement that tend to favor cautious, risk averse, decision masking"(p.l2). Our first 

researchh question is whether global risk affects investment. In light of the psychological 

evidencee referred to above, one may expect that subjects in the GR experiment invest less 

inn the risky project compared to the BL experiment because of acute (experienced) 

anxietyy or fear. If so, this would contradict standard expected utility theory, which 

predictss no effect of global risk. In order to obtain more evidence on the role of acute 

emotions,, we investigate the relation between self-reported emotions and investment 

behaviorr in the BL and GR experiment. More details on the self-reports are given when 

wee discuss the experimental design. 

Thee second research question is whether it makes a difference if the capital used 

forr investment is given to subjects or the result of own effort. To that purpose, we will 

comparee investment behavior in the BL experiment with behavior in the Real Effort (RE) 

experimentt where subjects first earn their capital. According to standard economic theory 

suchh (sunk) effort should not affect investment behavior. However, psychologically, the 

degreee of "ego-involvement" becomes higher when subjects have to produce their own 

Accordingg to Ortony et al. (1988) anxiety is a fear type emotion (like worry, apprehension, nervousness) 
thatt arises when the individual is displeased about the prospect of an undesirable event. The intensity 
dependss on the degree to which the event is undesirable and the likelihood of the event. 
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capitall  by making an effort. Because effort leads to more ego-involvement, subjects in 

thee RE experiment feel more attached to their capital than subjects in the BL experiment. 

Accordingg to Lazarus (1991) ego-involvement is an important determinant of the 

intensityy of emotions, in particular negative emotions.6 Consequently, if (part of ) the 

capitall  is lost because of a bad investment outcome, the psychological cost (in terms of 

negativee emotions) is higher in the RE than BL experiment. On the other hand, if the 

investmentt outcome is positive, the psychological benefit (in terms of positive emotions) 

off  the gain would not depend on whether effort has been expended or not. If subjects 

anticipatee these psychological costs of effort, one would expect them to invest less in the 

REE experiment compared to the BL experiment. Although experimental evidence 

suggestss that people do take anticipated emotions into account when making a decision 

(Zeelenbergg et al., 1996), Loewenstein (2000) argues that people typically tend to 

underestimatee the impact of future emotional factors on their own behavior and on the 

behaviorr of others ("hot-cold empathy gap"). In contrast to the BL and GR experiment, 

wee do not investigate subjects' experienced emotions in the effort experiment in the main 

resultt section. The reason is that our hypothesis on how effort affects behavior is based 

onn anticipated rather than experienced emotions. While experienced emotions can be 

measuredd with the help of self-reports, it is not clear whether this can be done in a 

meaningfull  way for anticipated emotions. However, the role of experienced emotions in 

thee RE experiment is briefly discussed in section 4.1.6 where some further exploration is 

presented. . 

Ourr third research question is whether our results are in line with expected utility 

theoryy and, if not, whether they can be explained by psychologically oriented theories of 

choicee under risk such as prospect theory (Kahneman & Tversky, 1979), regret theory 

(Loomess & Sugden, 1982), or disappointment theory (Bell, 1985).7 An important feature 

off  prospect theory is that prospects are "edited" with the help of a variety of decision 

heuristics.. An important decision heuristic entails that "people often disregard 

Lazaruss (1991) claims that ego-involvement is not very important for positive emotions like happiness, 
joy,, and hope (pp. 268 and 285). 

Accordingg to Starmer (2000), the number of non-expected utility models now number well into double 
figures.. Because we are interested in the role played by emotions, rather than testing theories of decision-
makingg under risk, we are quite selective in our discussion. For tests of the descriptive power of existing 
theories,, see Harless & Camerer (1994) and Hey & Orme (1994). 
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componentss that alternatives share, and focus on the components that distinguish 

them"(p.. 271). If we apply this theory to our investment set-up, where global risk is 

commonn to both the safe and risky options, it can be conjectured that subjects will ignore 

this risks risk (the so-called "isolation effect"). Regret and disappointment theory try to capture 

thee idea that people dislike regret and disappointment and take these emotions into 

accountt (without experiencing them necessarily) when making a decision (for a 

psychologicall  review of these emotions, see Zeelenberg et al. (2000)). Regret typically 

arisess when the decision outcome is compared to a counterfactual outcome that might 

havee been obtained had one chosen differently. On the other hand, disappointment 

originatess from a comparison between the decision outcome and a counterfactual 

outcomee that might have been resulted had another state of the world occurred. Applied 

too our investment game, both regret and disappointment theory predict that subjects 

becomee more risk seeking in the presence of global risk. 

4.1.34.1.3 Experimental design 

Alll  experiments were run in the CREED-laboratory of the University of Amsterdam. In 

totall  139 subjects participated in the experiments. About 64% of the subjects were 

studentss of economics or econometrics. The other 36% were students from various fields 

suchh as chemistry, psychology, mathematics, and law. The investment game was framed 

ass neutral as possible, avoiding suggestive terms such as investment or global risk. 

Subjectss received a show-up fee of 5 Dutch guilders (approximately 2 U.S. dollars), 

independentt of their earnings in the experiment. On average, subjects earned 37.9 

guilderss in the BL experiment, 34.0 in the GR experiment, and 39.3 guilders in the RE 

experimentt (including the show-up fee). The whole experiment took about 45 minutes 

(exceptt for the RE experiment, which took about one hour and 15 minutes). 

Wee will now briefly discuss the design of the Base Line experiment and, 

subsequently,, indicate in which way the other experiments differ. Before subjects play 

thee investment game in the BL experiment and receive instructions about it, they receive 

ann envelope containing 30 Dutch guilders in cash. Subjects are told that this is their 

'workingg money' with which they can earn more money but, possibly, also lose money. 

Iff  they end up with more than 30 guilders, the difference will be paid out to them at the 
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endd of the experiment. If they earn any less, subjects must pay the difference back to the 

experimenterr at the end of the experiment. After subjects have checked the content of the 

envelopee they receive the written instructions of the investment game (an English 

translationn is provided in Appendix 4A). Furthermore, they receive two cups (one for the 

safee option, denoted project A, and one for the risky option, project B), a white die, and a 

decisionn form. The risky project yields a return of 2.5 times the amount invested with 

probabilityy 0.5 and a return of zero with probability 0.5, while the safe project always 

givess a certain return of one guilder per guilder invested. After the instructions are read 

aloudd and three examples are given to illustrate the game, subjects have to allocate their 

workingg money over the two projects (cups). In addition, they have to write down their 

investmentt decision on a form. Immediately afterwards, subjects are asked to fil l out a 

questionnairee with questions concerning the emotions they experienced, their 

motivations,, and background.8 After fillin g out the questionnaire, each subject has to 

throww the white die (not being observed by others except for the experimenter) in order to 

determinee the outcome of the risky project. Subsequently, subjects are paid out in private. 

Thee Global Risk experiment is set up in the same way as the Base Line 

experimentt except that now global risk is introduced. All subjects receive a written 

announcementt and a red die immediately after they have received their working money 

(butt before they receive the instructions of the investment game). The announcement 

statess that with probability 1/3 all earnings from the experiment are lost. It further states 

thatt this will be determined by having the subject throw the red die at the end of the 

experimentt (after having learned the outcome of the risky project but before being paid 

out). . 

Thee only difference between the Real Effort and the BL experiment concerns the 

wayy in which the working money of 30 guilders is obtained. In the Real Effort 

experimentt the money is not given to subjects but has to be earned by doing a 

computerizedd task. Note that subjects receive the instructions of the investment game 

afterr they have completed the effort task. The task is an individual two-variable 

Aboutt half of the subjects in the BL experiment received the question concerning experienced emotions at 
thee beginning of the experiment (after the reception of the envelope containing the working money of 30 
guilders)) before they received instructions about the investment game. 

Thiss is the same computer task as in the effort experiment of chapter 3 (for more details see 3.2.2). 
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optimizationn task that lasts for 30 minutes. It consists of 10 periods, where in each period 

subjectss have to search for a maximum value. This maximum, which varies over the 

periods,, can be imagined as the top of a mountain. The payoff for a period is related to 

thee position on the mountain at the end of the period, with a maximum of 3 guilders. The 

timee limit has been chosen such that almost all subjects are able to find the maximum 

valuee within this limit.10 When subjects complete the effort task, they receive an envelope 

containingg their earnings in cash. After this the RE experiment continues in the same way 

ass the BL experiment. 

Emotionss in the BL and GR experiment are measured by giving subjects a list of 

twelvee emotion names and ask them to report the experienced intensity of each emotion 

onn a 7-point scale (see also chapter 2, section 2.3). The list of emotion names includes the 

following:: irritation, anger, anxiety, contempt, envy, hope, sadness, joy, happiness, 

shame,, fear, and surprise. 

4.1.44.1.4 Results 

BaseBase Line Experiment 

Averagee investment in the risky project in the BL experiment is 20.3 guilders (st. 

dev.=6.97).. Figure 4.1 shows the distribution of investment in the risky project. As can be 

seenn from this figure, investments range from 7 to 30 guilders, with large peaks at 20 (the 

mode)) and 30 guilders. Furthermore, there are several smaller peaks at 10, 15, and 25 

guilders.. In terms of standard theory, a majority of the subjects (75%) appears to be risk 

aversee in the BL experiment since they invest only a part of their working money in the 

riskyrisky project. The other 25% of the subjects are either risk neutral or risk seeking. 

Wee have also investigated whether investment is influenced by gender, 

educationall  background (economics or not), or experience with economic experiments. 

Nonee of these factors turn out to have an effect on investment. The fact that gender does 

nott have an effect on risk taking is perhaps somewhat surprising in the light of some 

psychologicall  evidence: "large number of studies have found that males tend to be more 

risk-averserisk-averse than females" (Loewenstein et al., forthcoming, p.37). While these gender 

Onlyy one subject in the RE experiment earned less than the maximum amount of 30 guilders. In the 
analysis,, we have multiplied this subject's relative investment (investment/working money) with factor 30. 
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differencess appear to be particularly pronounced when it comes to physical, or life-

threateningg risks, they have also been observed in other risk contexts such as pension 

investmentt decisions. 
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Figur ee 4.1. Investment in Baseline Experiment (n=73) 

GlobalGlobal Risk experiment 

Averagee investment in the risky project in the GR experiment is 16.9 (st. dev.=9.1). 

Comparedd with the BL experiment, the average investment is significantly and 

substantiallyy (about 15%) lower when global risk is present (Mann-Whitney test, p=0.02, 

one-tailed).. This brings us to the fist result. 

RESULTT 1: Global risk depresses average investment significantly and substantially. 

Resultt 1 is clearly not in line with expected utility theory, which predicts a zero effect. It 

iss also not in line with the isolation effect of prospect theory (which says that common 

featuress are typically ignored) and with regret or disappointment theory (which suggest 

moree investment). Furthermore, result 1 is at odds with the common ratio effect that is 

oftenn found in one stage decision problems, which would suggest an increase in 
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investment.. In the next section, we come back to this result when we link up our results 

too some related experimental studies. 
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Figuree 4.2. Investment in Global Risk experiment (n=35) 

Figuree 4.2 shows the distribution of investment in the risky project in the GR experiment. 

Ass can be seen from this figure, there appears to be more variation in investment when 

theree is global risk. Moreover, the range is larger. Some subjects do not invest anything in 

thee risky project (or a small amount) while others invest their whole endowment. A 

Mann-Whitneyy test shows that the variance of investment in the GR experiment is 

significantlyy higher than the variance of the BL experiment (p<0.05). 

RESULTT 2: Global risk significantly increases the variance of investments. 

Furthermore,, the shape of the distribution is different in the presence of global risk. In the 

GRR experiment it appears to be U-shaped while in the BL experiment inverted U-shaped. 

Finally,, note that the mode has shifted under the influence of global risk. Whereas in the 

BLL experiment the mode is an investment of 20 guilders, the mode in the GR experiment 

iss 10 guilders. 
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RealReal Effort Experiment 

Inn the RE experiment, average investment in the risky project is 17.2 guilders (st. 

dev.=7.43).. Compared to the BL experiment, average investment is significantly and 

substantiallyy (about 15%) lower when subjects had to make an effort to obtain their 

workingg money (Mann-Whitney test, p=0.03, one tailed). 

RESULTT 3: If subjects have to earn their working money first, average investment 

decreasesdecreases significantly and substantially. 

Inn section 4.1.2 we presented psychological evidence suggesting that effort increases the 

intensityy of experienced negative emotions when the investment outcome is unfavorable, 

whilee it leaves the intensity of experienced positive emotions unaffected in case of a 

favorablee outcome. Results 3 supports the hypothesis that subjects anticipate the 

psychologicall  cost of effort and, consequently, invest less money in the risky project. 

Notee that result 3 is neither in line with standard economic theory nor in line in with 

regrett or disappointment theory (all of which predict no effect). 
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Figur ee 4.3. Investment in Real Effort experiment (n=31) 
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Figuree 4.3 shows the distribution of investment choices. Although the mode in the RE 

experimentt is the same as in the BL experiment (20 guilders), the proportion of subjects 

thatt invested everything is lower in the RE experiment. The variance of investment in the 

REE experiment is not significantly different from the variance in the BL experiment. 

Comparedd to the BL experiment the distribution in the RE experiment is more skewed to 

thee right. 

ExperiencedExperienced emotions in the BL and GR experiment 

Intensityy scores of experienced emotions in the BL experiment are presented in the first 

columnn of table 4.1." Positive emotions like hope, happiness, and joy, obtain a relatively 

highh score, while among the negative emotions anxiety appears to be the most prominent 

one. . 

Wee now turn to the relation between emotions and the amount invested in the 

riskyrisky project. Focussing on the correlation between investment and each of the twelve 

emotionss that we measured, it turns out that investment is only (marginally) positively 

relatedd to anxiety (Spearman rank-order coefficient: 0.31, p=0.066). In other words, the 

moree one invests, the more one worries about a possible bad investment outcome. 

Furthermore,, we find that anxiety is strongly positively correlated to fear (coefficient: 

0.68,, p<.01), which suggests that anxiety and fear refer to a similar underlying emotion 

(cf.. Ortony et al., 1988). 

RESULTT 4: Anxiety is (marginally) positively related to investment in the risky project in 

thethe Base Line experiment. 

111 The number of observations on emotions in the base line experiment is smaller than in the investment 
analysiss because about half of the subjects reported their emotions at the beginning of the experiment 
beforee any decision was made. We have pooled these two groups of subjects in the above investment 
analysiss because no significant differences in investment behavior are found (Mann-Whitney test, p=0.28, 
two-tailed;; Kolmogorov-Smirnov test, p=0.43). The emotions reported at the beginning of the experiment 
aree not further considered here because they turned out to have no predictive power for investment 
behaviorr (there is no significant correlation between investment and any of the twelve emotions that we 
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Tablee 4.1. Intensity scores of experienced emotions 

immediatelyy after investment decision 

Emotionn Base Line (n=35) Global Risk (n=35) 

meanaa meana 

Sadness s 
Happiness s 

Shame e 
Fear r 
Envy y 
Hope e 
Anger r 

Anxiety y 
Joy y 

Irritation n 
Contempt t 
Surprise e 

1.80(1.16) ) 
3.66(1.47) ) 
1.37(1.06) ) 
2.711 (1.84) 
1.57(1.04) ) 
5.46(1.17) ) 
1.26(0.51) ) 
3.26(1.84) ) 
3.54(1.38) ) 
1.94(1.39) ) 
1.89(1.69) ) 
2.744 (2.09) 

2.00(1.21) ) 
3.69(1.59) ) 
1.66(1.35) ) 
2.511 (1.72) 
1.74(1.15) ) 
5.23(1.54) ) 
1.83(1.52) ) 
3.311 (1.76) 
3.511 (1.52) 
2.77(1.85) ) 
1.711 (1.23) 
2.46(1.79) ) 

Note:: JThe intensity scale ranges from 1 (no emotion) to 7 
(highh intensity); standard deviations in parentheses. 

Thee second column of table 4.1 shows the intensity scores of experienced emotions in the 

presencee of global risk. Again positive emotions like hope, happiness, and joy, obtain a 

relativelyy high score, while of the negative emotions anxiety is the most prominent one 

now,, followed by irritation. We first investigate whether there are some overall 

differencess in reported emotion between the BL and GR experiment. Comparing average 

experiencedd emotions, subjects in the GR experiment are significantly more irritated 

(Mann-Whitney,, p<0.05, two-tailed). No significant differences are found with respect to 

thee other emotions. However, because there is a strong positive correlation between 

irritationn and anxiety (coefficient: 0.54, p<0.01), there is some indication of anxiety to be 

moree prominent when there is global risk. 

RESULTT 5: Subjects in the Global Risk experiment experience significantly more 

irritationirritation  than subjects in the Base Line experiment. Because irritation is strongly 

measured;; Spearman rank-order coefficient, p>0.10. This may be due to the fact that the reporting took 
placee before subjects received instructions about the experiment (the investment game). 
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positivelypositively correlated to anxiety, there is some indirect evidence that subjects are more 

anxiousanxious in the presence of global risk. 

Next,, it is investigated whether there is a correlation between investment and emotion in 

thee presence of global risk. It turns out that there is no significant correlation for any of 

thee emotions that we measured (p>0.10). This implies the following result. 

RESULTT 6: There is no correlation between investment and anxiety in the global risk 

experiment. experiment. 

Inn the BL experiment we found a significant positive correlation between investment and 

anxietyy whereas in the GR experiment there is no evidence of such a correlation. We 

offerr the following explanation of this remarkable outcome. In the absence of global risk, 

investmentt is positively related to anxiety. The more one invests, the more is at stake and 

thee more one worries about a bad outcome. We refer to this anxiety as choice-anxiety 

becausee it is caused by subjects' own decisions. Now, if global risk is introduced, the 

initiall  effect is that subjects become anxious. We refer to this type of anxiety as 

environmental-anxietyenvironmental-anxiety because it is independent of subjects' choices. This type of anxiety 

motivatess subjects to invest less in the ensuing investment game, which is in line with the 

psychologicall  evidence presented in section 4.1.2. Now, if anxiety caused by the 

environmentt (global risk) motivates subjects to invest less while at the same time 

subjects'' experienced anxiety is positively related to investment, this explains why there 

iss no significant correlation between investment and anxiety in the presence of global 

risk. . 

4.1.54.1.5 Related work on the common ratio effect 

Ourr results show that if investors are confronted with global risk, that is, risk independent 

off  one's investment decision, average investment decreases significantly. This result is 

neitherr in line with standard economic theory or prospect theory (which predict no 

changee in behavior) nor with the frequently observed common ratio effect or regret and 

122 In the Base Line experiment irritation and anxiety are not correlated (p=0.94). 
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disappointmentt theories (which suggest more investment). In addition, we found that if 

investorss have to work to obtain their capital, average investment again decreases 

significantly.. To explain this finding we referred to a greater ego-involvement due to the 

effortt to obtain the capital, and that investors anticipate the higher psychic (emotional) 

costss of a bad investment outcome. In this section, we link up our results of the global 

riskk experiment with some related experimental work on the common ratio effect. We 

willl  argue that by taking the role of emotions into account, a new light can be shed on 

riskrisk taking behavior. The results of the effort experiment will not be discussed any further 

inn this section because there are no related studies on the effect of (past) effort on risk 

taking.13 3 

Ass we proposed in the introduction, a distinction should be made between 

anticipatedd emotion (emotion expected to be experienced in the future) and acute emotion 

(emotionn experienced in the immediate present). This is an important distinction because 

itt takes the dual role that emotions may have into account (Eister, 1998). On the one 

hand,, emotions shape our preferences because they can be seen as some (anticipated) 

psychicc cost or benefit (as in the effort experiment). On the other hand, when emotions 

aree experienced, they shape the process of rational decision-making itself because of their 

effectss on thought and reasoning (e.g. attention, access to memory, attribution, 

probabilityy estimates, etc).14 For example, Caplin & Leahy (2001, p.71) discuss 

psychologicall  evidence showing that subjects who experience anxiety avoid potentially 

relevantt information. In other words, anxiety stimulates to 'put one's head in the sand'. 

Virtuallyy all current theories of choice under risk are cognitive and consequentialist. This 

meanss that people make decisions based on an assessment of the consequences of 

possiblee choice alternatives. Feelings triggered by the decision situation do not play any 

rolee in such assessments. Some cognitive theories, such as regret or disappointment 

Thalerr & Johnson (1990) argue that sunks costs can be important because of mental accounting. For 
example,, they find that a prior loss induces risk seeking if the possibility exists to break even in terms of 
somee reference point. When such a possibility does not exist, prior losses typically induce risk aversive 
behavior.. In light of this study one could argue that in the effort experiment investors consider their 
positionn after the effort task as a loss - for example because their opportunity cost of time is higher than 
theirr effort task earnings - and therefore become more risk averse. This argument, however, is not very 
appealingg because subjects earned substantially more than what they could earn in the market (almost all 
subjectss were undergraduate students who earned 30 guilders in the half hour effort task whereas in the 
markett they would probably earn 15-20 guilders per hour). 
144 For a review, see Loewenstein et al. (forthcoming). 
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theory,, do take anticipated emotions into account - in the sense that they are considered 

ass some future psychic cost - but in none of these theories there is any role for acute 

emotionss triggered by the decision situation. However, as argued by Loewenstein et al. 

(forthcoming),, emotional reactions to risk often diverge from cognitive assessments of 

thosee risks. If such divergence occurs, the emotional reaction often drives behavior. We 

wil ll  argue that in some decision situations under risk acute emotions are more likely to 

playy a role than in others. If emotions play a role and their intensity is sufficiently high, 

cognitivee assessments of risk (including anticipated emotions) may be thwarted or 

perhapss even dominated by the emotional reaction. 

Too link up our results with related experimental work on the common ratio effect, 

itt is helpful to use the taxonomy of dynamic choice problems presented in table 4.2. This 

taxonomyy is similar to the one used by Cubitt et al. (1998), except for problem 6 which 

theyy do not consider in their study on dynamic choice principles. Note that according to 

expectedd utility theory all decision problems in table 4.2 are equivalent. 

Thee first problem, referred to as scaled-up, is equivalent to our Base Line 

experimentt where subjects invest in the safe or risky project without any common factor 

(noo global risk). In the second problem, the common factor q and the choice between the 

safee and risky option are scaled-down to a single stage game. In the third problem, the 

commonn factor is framed as a first stage and the outcome of the chosen option as a last 

stage.. In the first stage there is some probability q of going to the last stage while with 

probabilityy 1-q the game is ended without winning anything. A decision must be made 

beforee the outcome of the first stage is known (precommitment). The fourth problem has 

thee same decision tree as the third problem but is framed as a choice between two 

options,, each consisting of a two-stage game. The fifth problem is similar to the third 

exceptt that the outcome of the lottery (risk q) is known when the choice between the safe 

andd risky option has to be made. Finally, in the sixth problem, equivalent to our global 

riskrisk experiment, the common factor q is framed as a post lottery where with probability q 

alll  investment earnings are lost. 

Wee now look at problems 1-6 and take the role of anticipated and experienced 

emotionss into account. In problem 1, which is used as a benchmark, acute emotions are 

nott likely to play a significant role when a decision must be made. There is no threat or 
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Tablee 4.2. Sequence of events in common ratio problems 

1.. Scaled-up: 

2.. Scaled-down: 

3.. Precommitment: 

4,, Two-stage: 

5.. Prior lottery: 

6.. Post lottery: 

(i)) choose: safe option or risky option * 

(ii )) outcome of chosen option 

(i)) choose: (1-q) safe option or (1-q) risky option 

(ii )) outcome of chosen option 

(i)) announcement of risk q 

(ii )) choose: safe option or risky option 

(iii )) resolution risk q; if continuation: 

(iv)) outcome of chosen option 

choose:: option A or option B 

optionn A: (i) announcement risk q 

(ii )) resolution risk q; if continuation: 

(iii )) outcome of safe option 

optionn B: (i) announcement risk q 

(ii )) resolution risk q; if continuation: 

(iii )) outcome of risky option 

(i)) announcement risk q 

(ii )) resolution riskq; if continuation: 

(iii )) safe option or risky option 

(iv)) outcome of chosen option 

(i)) announcement risk q 

(ii )) safe option or risky option* 

(iii )) outcome of chosen option 

(iv)resolutionn riskq 

Note:: q denotes the common factor. Problems 1-5 are similar to those of Cubitt et al. (1998). Problem 
11 is equal to our base line and problem 6 to our global risk experiment. 
*Inn our experiment the choice between the safe and risky option stands for the investment decision 
(allocatingg the working money over the two projects). 

otherr emotion inducing event prior to the decision between the safe and risky option. 

Furthermore,, the fact that we found a relation between actual investment and anxiety 

(measuredd ex post) does not necessarily imply that subjects already experienced an acute 
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emotionn at the time of the investment decision. Cognitive assessments of risk as captured 

byy prospect, regret, or disappointment theory are more likely to be at work. 

Thee common ratio effect shows up when problem 1 is compared to problem 2. In 

problemm 2, subjects typically are more risk seeking than in problem 1. Acute emotions are 

nott likely to play an important role when a decision must be made in problem 2 (again 

theree is no threat or other emotion inducing event). Cognitive assessments of risk can be 

expectedd at work. Some cognitive theories, like prospect theory and regret theory, offer 

ann explanation for the increased risk seeking in problem 2 (which is related to probability 

transformationn in the former and anticipated regret in the latter). 

Theree is a good deal of evidence that the common ratio effect disappears when 

problemm 1 is compared to problem 3 (Kahneman & Tversky, 1979; Starmer, 2000). 

Accordingg to Davis & Holt (1993) this can be explained by the fact that problem 3 is 

moree transparent than problem 2. It seems that subjects are able to isolate the common 

factorr in the precommitment problem, as proposed by prospect theory. In problem 3 acute 

emotionss are somewhat more likely to play a role because the risk announced in the first 

stagee (possibly an emotion inducing event) has not been resolved yet when a decision 

mustt be made. We offer two scenarios concerning the likely impact of emotions in 

problemm 3. In the first scenario we assume that hope instead of anxiety is induced by the 

riskrisk of the first stage (that is, hope to get successfully through this stage). Whereas acute 

anxietyy motivates to reduce risks and affects the way information is processed, no such 

biasess appear to be associated with hope (Lazarus, 1991, p.285). Experienced hope is 

thuss not likely to disturb the cognitive assessments of risks in any systematic way. 

Accordingg to Ortony et al. (1998) the difference between hope and anxiety is that the 

formerr is elicited by being pleased about the prospect of a desirable event and the latter 

byy being displeased about the prospect of an undesirable event. Now, if in problem 3 

individualss focus more on the desirable aspect (hope of going to the last stage) than on 

thee undesirable aspect (fear of not going to the last stage), hope rather than anxiety will 

bee elicited. The second scenario we consider is that the risk of not going to the last stage 

iss sufficient to induce acute anxiety. The motivation to take less risk (as a result of 

anxiety),, however, is counteracted by the influence of another motivation, namely the 

desiree to avoid anticipated negative emotions, such as regret. Because in problem 3 there 
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iss a chance that the consequences of one's choice are not revealed, less negative emotion 

mayy be anticipated in problem 3 than in problem 1. This may induce individuals to take 

moree risk in problem 3. If these two motivations more or less balance, the net result is 

thatt behavior in problem 1 is the same as in problem 3.15 

Problemm 4 is basically problem 3 albeit framed in a slightly different way. Cubitt 

ett al. (1998) find that risk taking does not differ between problems 3 and 4. They 

concludee that 'frame independence' holds. When taking emotions into account, there is 

noo apparent reason why anticipated or experienced emotions would differ between these 

twoo problems. In other words, they seem to be emotionally equivalent. Consequently, the 

decision-makingg scenarios that we offered for problem 3 are also applicable to problem 4, 

Ass holds for problem 4, there has not been much experimental work on problem 5 

(priorr lottery). Cubitt et al. (1998) examined problems 1-5 and find that risk taking only 

differss between problems 3 and 5, with more risk taking in problem 3. They refer to this 

findingg as a violation of 'timing independence' and offer two explanations. First, agents 

mayy consciously make use of the opportunity to precommit themselves and make riskier 

choicess than in the absence of such an opportunity. Second, agents "experience 

endogenouss preference shifts, as a result of their experiences of risk, which they fail to 

anticipate"(p.. 1378). In our view, the violation of timing independence can be easily 

explainedd in terms of emotions. When subjects make a choice in problem 5, the outcome 

off  the lottery (risk q) must have been favorable. It is likely that this favorable outcome 

inducess positive emotions, such as happiness or joy. Psychological evidence suggests that 

peoplee who feel good are inclined to take less risk than people who feel neutral, in 

particularr when the stakes are high (Isen & Geva, 1987). The idea is that people who 

experiencee a good mood want to maintain that mood (mood maintenance hypothesis): 

"Peoplee who feel good risk losing that state, as well as any tangible stake, if they lose a 

Anotherr reason why acute emotions may not be important in experiments where subjects faced problem 3 
iss that a lottery choice typically involves a low financial stake because it is part of a sequence of other 
lotteryy choices. Although there is evidence that financial stakes are generally not very important for risky 
choicess (see the review of Camerer & Hogarth, 1999), this need not be the case in situations where acute 
emotionss are potentially important, Emotions typically start to play a role when something happens that is 
relevantt to one's concerns. Given that one's concerns are affected, a higher financial stake implies greater 
emotionall  intensity. As argued in this section, in many set-ups of the common ratio problem acute emotions 
aree not likely to play a role. Therefore, changes in the financial stake may not affect behavior in these 
designs. . 
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gamble.. Therefore, with more to lose than controls, they are more risk averse than 

controls""  (Isen quoted in Caplin & Leahy, 2001). 

Problemm 6, finally, is equivalent to our global risk setting. To the best of our 

knowledgee it has not been studied experimentally before. Our study of the effect of 

globall  risk comes down to comparing behavior in problems 1 and 6. On average, subjects 

investt less money in the risky project in problem 6 than in problem 1. As argued in 

sectionn 2, acute emotions, in particular anxiety and fear, are likely to play a role when a 

decisionn must be made in this situation. The reason is that only in problem 6 there is a 

clearr threat to lose all of one's earnings from the experiment, whereas in the other 

problemss this threat is not present or at least not as prominent. For example, in problems 

33 and 4 subjects have not earned any money yet when the common risk q is being 

resolved.. Because our investment game involves a considerable financial stake, this 

threatt may be quite salient. In that case, anxiety induced by global risk can constitute a 

powerfull  motivation to avoid or reduce risks, which interferes with the cognitive 

processess that underlie behavior in theories of decision-making under risk. This may 

explainn why, in contrast with the isolation effect of prospect theory, global risk is not 

ignoredd by subjects, or why it does not lead to more risk seeking as predicted by several 

otherr cognitive theories in which anticipated emotions play a role (e.g. regret theory and 

disappointmentt theory). 

4.1.64.1.6 Further exploration 

Inn this section we report the results of some further exploration. First, it is investigated 

howw individuals react to a substantially greater global risk. To this end, we raised the 

globall  risk to lose one's earnings from the experiment from 1/3 to 2/3. Second, we briefly 

exploree the role of experienced emotions in the Real Effort experiment. 

HighHigh global risk 

Forr convenience we refer to the experiment with high global risk as the GRH experiment. 

Itt is set up in the same way as the GR experiment of the previous section. Again subjects 

receivee an announcement and a red die directly after they have received their working 

moneyy (but before they receive the instructions of the investment game). The 
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announcementt now states that with probability 2/3 all earnings from the experiment are 

lost. . 

Averagee investment in the GRH experiment is 18.4 (st. dev.=9.2). Surprisingly, 

whenn global risk is high, there is no significant difference in average investment 

comparedd to the BL experiment (Mann-Whitney test, p=0.29, two-tailed). It thus appears 

thatt global risk depresses investment when it is low only. We try to explain this rather 

surprisingg result below. Figure 4.4 shows the distribution of investment in the risky 

projectt when global risk is high. 

55 10 15 20 25 

Amountt invested in risky project 

Figuree 4.4. Investment in Global Risk High experiment (n=31) 

30 0 

Ass can be seen from this figure, there again appears to be more variation in investment 

comparedd to the BL experiment. Moreover, the range is larger. Some subjects do not 

investt anything in the risky project (or a low amount) while others invest their whole 

endowment.. A Mann-Whitney test shows that the variance of investment in the GRH 

experimentt is significantly higher than the variance of investment in the BL experiment 

(Mann-Whitneyy test, p<0.05, two-tailed). Furthermore, the shape of the distribution is 

differentt in the presence of high global risk. Like in the GR experiment the distribution 

appearss to be U-shaped while in the BL experiment inverted U-shaped. Finally, note that 

thee mode has shifted under the influence of high global risk. Recall that in the BL 

experimentt the mode is an investment of 20 guilders and in the GR experiment an 
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investmentt of 10 guilders. Interestingly, when global risk is high, the mode is an 

investmentt of 30 guilders. 

Tablee 4.3. Intensity scores of experienced emotions 

immediatelyy after the investment decision 

Emotionn Global Risk High (n=31) Real Effort (n=31) 

mean33 meana 

Sadness s 
Happiness s 

Shame e 
Fear r 
Envy y 
Hope e 
Anger r 

Anxiety y 
Joy y 

Irritation n 
Contempt t 
Surprise e 

2.58(1.82) ) 
2.94(1.55) ) 
1.32(1.14) ) 
2.45(1.55) ) 
2.26(1.98) ) 
4.87(1.59) ) 
3.00(2.11) ) 
3.10(2.01) ) 
3.00(1.61) ) 
3.266 (2.07) 
2.10(1.74) ) 
3.655 (1.85) 

2.13(1.59) ) 
3.77(1.28) ) 
1.45(0.77) ) 
2.52(1.77) ) 
1.611 (1.12) 
5.68(1.38) ) 
1.97(1.43) ) 
3.42(1.91) ) 
3.65(1.28) ) 
2.45(1.73) ) 
1.39(0.80) ) 
2.52(1.57) ) 

Note:: "The intensity scale ranges from 1 (no emotion) to 7 (high 
intensity);; standard deviations in parentheses. 

Intensityy scores of experienced emotions in the presence of high global risk are presented 

inn the first column of table 4.3. Like in the GR experiment, positive emotions, like hope, 

happiness,, and joy, obtain a relatively high score, while of the negative emotions 

irritationn is now the most prominent one, followed by anxiety. Furthermore, surprise 

turnss out to play a more prominent role when global risk is high. First, we look whether 

theree are some overall differences in average reported emotion between the BL and GRH 

experiment.. Recall that in the GR experiment subjects are significantly more irritated 

(Mann-Whitney,, p<0.05) than in the BL experiment. When global risk is high, subjects 

experiencee significantly more anger, irritation, and surprise compared to the BL 

experiment.166 Again, no difference in average experienced anxiety is found. However, 

angerr and irritation are strongly positively correlated to anxiety (coefficient anger: 0.90, 

166 Anger and irritation are strongly correlated when global risk is high (coefficient: 0.82, Spearman rank-
orderr coefficient, p<0.01). 
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p<O.Ol;; coefficient irritation: 0.78, p<0.01), which provides some indirect evidence that 

anxietyy is more prominent when there is high global risk. 

Wee now look at whether there are differences in average reported emotion 

betweenn the GR and GRH experiment. Interestingly, it turns out that subjects in the GRH 

experimentt reported to have experienced significantly more anger and surprise (Mann-

Whitney,, p<0.01, two-tailed. In addition, subjects in the GRH experiment reported 

marginallyy less happiness (Man-Whitney, p=0.07, two-tailed). 

Finally,, it turns out that, like in GR experiment, there is no significant correlation 

betweenn the amount invested and any of the emotions that we asked subjects to report 

(Spearmann rank-order coefficient, p>0.10). This result can be explained in the same way 

ass in the GR experiment (see 4.1.4). 

Howw to explain the surprising result that subjects in the GRH experiment do not 

behavee differently compared to the BL experiment, whereas subjects in the GR 

experimentt invested significantly less? If the intensity of anxiety and fear depends on the 

likelihoodd of the feared event, one would expect these emotions to be stronger when 

globall  risk is high and, consequently, observe less risk taking. We offer two tentative 

explanationss why this may not be the case when global risk is high. First, subjects in the 

GRHH experiment may perceive the (global) risk to lose their earnings from the 

experimentt as being so high that they consider it already as a loss situation. According to 

Ortonyy et al (1988) "fear" may become an inappropriate label when the (subjective) 

likelihoodd of the feared event reaches a high level, and "dread" would be better. They 

arguee that "fear" focuses on the possibility that the feared event will occur, whereas 

"dread""  seems to presuppose that it will . If subjects perceive high global risk as 

inevitable,, their investment decision is possibly not much influenced by anxiety and fear 

(whichh reduces investment) and this may explain why (on average) investment behavior 

iss the same in the BL and GRH experiment. The second explanation we offer assumes 

thatt subjects evaluate the high global risk they are subjected to as inappropriate, and 

blamee the experimenter (the fact that subjects in the GRH experiment reported 

significantlyy more surprise than in the BL and GR experiment may be interpreted as a 
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violationn of their standard (expectation) of what is appropriate17). In that case, one would 

expectt anger to be at least as important as anxiety or fear, which is in line with our 

findingg that subjects in the GRH experiment reported significantly more anger. 

Psychologicall  evidence suggests that anger may promote risk seeking (Leith & 

Baumeister,, 1996; Lerner & Keltner, forthcoming). If subjects experience anxiety (which 

motivatess to reduce risk) and anger (which motivates to take more risk) at the same, this 

explainss why, on average, investment behavior is the same in the BL and GRH 

experiment. . 

EmotionsEmotions in the Real Effort experiment 

Althoughh we argued that anticipated emotions explain why subjects invest less money in 

thee risky project in the RE than BL experiment, exploring experienced emotions in the 

REE experiment may nevertheless be informative. Intensity scores of experienced 

emotionss in the RE experiment are presented in the third column of table 4.3. Again 

positivee emotions like hope, happiness, and joy obtain a fairly high score, while of the 

negativee emotions anxiety is the most prominent one. If we compare average experienced 

emotionn in the BL with the RE experiment, it turns out that subjects in the RE experiment 

aree significantly more angry (Mann-Whitney test, p=0.045, two-tailed. Because anger is 

positivelyy correlated to anxiety (coefficient: 0.51, p<0.01), there is some indirect 

evidencee of anxiety to be more prominent when the working money is earned. 

Apparently,, anticipating a higher intensity of future (negative) emotions has some effect 

onn the intensity of experienced negative emotions in the present. Finally, we look again 

whetherr there is a correlation between investment and experienced emotion. It turns out 

thatt investment is marginally negatively correlated to joy (Spearman Rank-order 

coefficientt of -0.34, p=0.064). Since joy is strongly correlated to anxiety (Spearman 

Rank-orderr correlation coefficient of -0.46, p<0.01), there appears to be an indirect 

(weak)) relation between investment and anxiety. 

Inn chapter 3, we argued that expectations are often closely related to norms (standards). For more details 
andd references, see 3.2.3. 
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4.1.74.1.7 Conclusion 

Thee experimental evidence presented in this study supports the view that anticipated and 

experiencedd emotions systematically affect decision-making under risk. Currently, there 

iss a rapid growth in non-expected utility models that try to account for the observed 

violationss of expected utility theory in laboratory experiments, such as the common ratio 

effectt discussed in the previous section. Virtually all of them are cognitive and 

consequentialist.. While some of these theories take anticipated emotions into account 

(e.g.. regret or disappointment) acute emotions triggered by the decision situation do not 

playy a role. According to Starmer (2000), who provides a survey of this line of research: 

"thee use of models incorporating probability weights and loss aversion will grow rapidly, 

andd my normative judgement is that, if it doesn't, it ought to"(p-370). While we do not 

questionn the relevance of concepts such as probability weighting or loss aversion in 

furtherr developing our understanding of decision-making under risk, we believe it is 

desirablee to explore the descriptive qualities of such cognitive concepts under different 

affectivee conditions.18 Our results of the global risk experiment suggest that acute 

emotionss triggered by the decision situation - due to the existence of a salient threat -

motivatee subjects to take less risk. In addition, the results of the effort experiment show 

thatt by having subjects work for their capital investment goes down because subjects 

seemm to anticipate the greater psychic costs in case of investment failure, due to larger 

ego-involvement. . 

Examiningg risk behavior under different affective conditions would thus seem to 

constitutee an interesting avenue for future research. With regard to forward looking 

emotionss such as fear and anxiety, for instance, does it matter how likely the emotion 

inducingg event is? The results of our further exploration that we presented in 4.1.6 

suggestt that it does. According to Caplin & Leahy (2001) "many decision are sensitive to 

thee possibility rather than probability of negative outcomes"(p. 70). For the global risk 

experimentt this would entail that raising the probability of losing all the returns on 

investmentt from zero to some small positive number may have a large effect, whereas 

188 This suggestion is in line with Loewenstein et al. (forthcoming) who consider examining "the effects of 
intensee emotions on risk taking and behavior" as a pressing need when it comes to basic research. 
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changess within some midrange may have littl e effect. Another interesting issue for future 

researchh concerns the timing of the decision to be taken. In many situations people do not 

immediatelyy have to make a decision after an emotion inducing event. By delaying the 

decisionn emotions may cool off. Some recent work on rejections in the ultimatum game, 

however,, suggests that anger type emotions can be quite robust because they show up 

(again)) when one actually has to make a decision (Bosman et al., 2001). Whether the 

behaviorall  effects of anxiety are also robust in this sense is an interesting issue for further 

study.. Psychological evidence suggests that the intensity of anxiety is U-shaped with 

respectt to time. The initial reaction of an individual to some salient threat is generally 

intensee anxiety which then decreases for a while up to some point where the anticipation 

off  the threatening event fuels the emotion again (Loewenstein, et al., forthcoming). Given 

thatt the time path of anxiety is U-shaped, does this also imply that the behavioral effects 

off  anxiety are U-shaped? If the intensity of an emotion is low, it may not have much 

effectt on behavior. As argued by Loewenstein (2000), emotions progressively seize 

commandd over behavior when their intensity increases. This would imply that the 

(strongest)) behavioral effects of anxiety show up directly after an individual learns about 

thee threat and immediately prior to the realization of the threat, with perhaps littl e or no 

behaviorall  effects in the intermediate phase. Finally, we mention delegation (having 

someonee else decide) as an interesting topic for future research. In this case, on the one 

handd the concerns (and induced emotions) of the agent to whom the decision is delegated 

startt to play a role and, on the other hand, the emotional reaction of the delegator to the 

decisionn taken (which may not be accepted ex post, for instance). The consequences for 

optimall  contracting are also of interest in this respect. 
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4.22 The auction experiment19 

4.2.14.2.1 Introduction 

Thee experiment on individual investment choices that we discussed in the previous 

sectionn shows that emotions are important for risk taking. While skeptics may admit that 

emotionss affect risk taking in such environments, they may argue that the real proof of 

thee pudding for their importance in economics is whether they are also effective in 

economicc core institutions like competitive markets and auctions. The study presented in 

thiss section provides a first step in that direction by focussing on the impact of emotions 

onn revealed risk preferences in a private value auction experiment. This is an important 

issuee because auctions are considered to be of practical as well as theoretical importance: 

"Inn practical terms, the value of goods exchanged each year by auctions is huge. In 

theoreticall  terms, auctions play a prominent role in the theory of exchange as they remain 

onee of the simplest and most familiar means of price determination in the absence of 

intermediatee market makers. In addition, auctions serve as valuable illustrations of games 

off  incomplete information as bidders' private information is the main factor affecting 

strategicc behavior"(Kagel, 1995, p.501). 

Standardd economic theory assumes that agents in markets and auctions have 

stablee (risk) preferences. However, psychological evidence (discussed in the next section) 

suggestss that risk attitude is related to affective factors such as emotions and mood. For 

example,, people who are in a good mood tend to take less risk in lottery choice than 

peoplee who feel neutral, in particular when the stakes are high (Isen & Geva, 1987). On 

thee other hand, individuals who are angry have been found to choose more risk seeking 

optionss (Leith & Baumeister, 1996; Lerner & Keltner, forthcoming). There are 

psychologicall  reasons, therefore, to expect that emotions may also affect behavior in 

competitivee environments such as auctions. 

Inn this section we investigate whether emotions influence bidding behavior in a 

first-pricee sealed bid auction experiment. In this type of auction, bidders know the value 

off  the item that is auctioned with certainty. Furthermore, bidders' valuations are drawn 

independentlyy from each other. However, bidders do not know their rivals' valuations but 

199 This section is based on Bosman & Riedl (2001). 
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knoww the distribution from which these valuations are drawn. In this type of auction, 

theree is unique Nash equilibrium bid function, which can be used to infer bidders' risk 

preferences.200 In the next section, we discuss this bid function in more detail. 

Ann important feature of our experiment is that each subject has to bid in two 

auctionn series. After the first series, we confront each subject with a random economic 

shockk that is either positive or negative to induce emotions. A positive shock entails that 

totall  earnings from the first auction series are multiplied by a factor k>l, and 

supplementedd by a fixed amount of money. A negative shock entails that total earnings 

fromm the first auction series are divided by k. We measure subjects' experienced emotions 

andd mood after the shock with the help of self-reports and investigate how they influence 

biddingg in the second auction series. 

Followingg Isaac and James (2000), it is public knowledge that subjects bid against 

computerss that adopt the risk neutral Nash equilibrium bidding strategy.21 This procedure 

excludess strategic considerations and allows isolating the pure effect of emotions on 

(revealed)) risk preferences. Furthermore, subjects do not receive any feedback during the 

auctionn rounds within a series. Only after an auction series has been finished, subjects are 

informedd about their earnings per round and their total earning. With this procedure we 

cann avoid learning effects and changes in subjects' emotional state other than caused by 

thee random economic shock (e.g. frustration after not winning several rounds in a row). 

Wee discuss the experimental design more thoroughly in the next section. 

Inn essence our set-up (embracing anonymity, lack of feedback and lack of 

strategicc interaction) is likely to reveal only a lower bound of a possible effect of 

Recently,, there has been a debate about whether expected utility theory can be applied to explain risk-
aversee behavior for both small-stakes gambles used in laboratory experiments and targe-stakes gambles 
observedd in every day life. Rabin (2000) provides a calibration theorem that shows that "within the 
expected-utilityy model, anything but virtual risk neutrality over modest stakes implies manifestly unrealistic 
riskk aversion over large stakes"(pp. 1281-82). Rabin's theorem has convinced some researchers that 
expectedd utility models couldn't be used to explain one-sided deviations from risk neutrality, as is often 
observedd in laboratory experiments. In a response to Rabin's paper, Cox & Sadiraj (2001) claim that the 
calibrationn theorem only applies to a certain class of expected utility models, namely that of terminal 
wealth.. In addition, they argue that there is no empirical support for Rabin's hypothesized patterns of 
small-stakess risk aversion. Although we derive our results with the help of an expected utility model, it 
goess beyond the scope of this chapter to discuss the implications of this debate in great detail. Note that in 
thee last section of this chapter we also offer an alternative interpretation of our main finding that does not 
hingee on expected utility theory. 
211 Walker et al. (1987) find that that the use of computerized competitors, instead of human rivals, generally 
doess change subjects' bidding behavior. 
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emotionss on bidding behavior. For example, if there were strategic interaction, it would 

bee possible for bidders to reinforce the emotions of their rivals by bidding in a 

conspicuouss aggressive way. Furthermore, we confront subjects with a modest economic 

shockk due to the restriction on the amount of money one can spend on gathering data. 

Therefore,, the resulting changes in subjects' emotions and moods are expected to be 

ratherr small. Nevertheless, the obtained results are rather clear-cut and suggest that 

emotionss systematically affect behavior in competitive environments. 

Virtuallyy all economic experimental studies that found evidence for the 

importancee of emotions in economic decision-making deal exclusively with some variant 

off  (two-person) bargaining, trust games, or social dilemma situations (we have already 

discussedd this evidence in chapter 3; see also chapter 5). The experiment of this study 

differss substantially from these other studies because we focus on how emotions 

influencee decision-making in an auction. To the best of our knowledge, this is the first 

studyy assessing the impact of emotions in a competitive environment. 

Thee rest of this section is organized as follows. In section 4.2.2, we present our 

researchh question in more detail and briefly discuss some relevant literature. The 

experimentall  design is given in 4.2.3. Section 4.2.4 gives the results, while section 4.2.5 

followss with a summary and discussion. 

4.2.24.2.2 Research questions 

Inn investigating bidding behavior, we follow Isaac & James (2000) and focus mainly on 

bidders'' (revealed) risk preferences that are consistent with the Constant Relative Risk 

Aversionn Model (CRRAM) introduced by Cox et al. (1988). This model seems a good 

startingg point because it has been widely used to explain behavior in private value 

auctions.. 2 Moreover, it supplies an explicit Nash equilibrium bid function of the form: 

bi=[(n-l)/(n-l+ri)]v i i 

Forr a detailed discussion on this model, including a number of criticisms, see Kagel (1995). 

96 6 



CHAPTERR 4. RISK TAKING 

wheree Vj is the uniformly distributed and independently drawn private value for bidder i 

fromm (in our experiment) the interval [0, 500], r, the relative risk aversion parameter, and 

nn the number of bidders. We estimate for each bidder a linear bid function of the form: 

bitt = a; + Pi Vjt + ei t , 

wheree t denotes an auction round. For CRRAM consistent bidders (i.e. those with a; = 0) 

thiss allows us to infer subject's risk preferences, which are given by r, = [(l-pj)(n-l)]/(3i . 

Notee that if bidders are risk neutral rj is equal to 1. If they are risk averse, rs is smaller 

thann 1. 

Ourr first research question is whether subjects bidding behavior changes over the 

twoo auction series in the experiment. Since each subject bids in both parts, we can 

comparee the estimated risk preferences within a subject. Our second research question is 

too establish whether random economic shocks affect the emotions and mood experienced 

byy subjects. The third question, which becomes particularly relevant if risk preferences 

changee over the two parts of the experiment, is whether and, if so, how emotions and 

moodd affect bidding. 

Psychologicall  evidence suggests that subjects who are in a positive emotional 

statee have different thought processes and (social) behaviors, including behavior towards 

risk,risk, than subjects who are in a neutral or negative emotional state (see also chapter 2, 

sectionn 3).23 Isen (1999, 2000) surveys evidence about the impact of positive affect on the 

behaviorr of people. Among other things it has been found that positive affect leads 

peoplee to elaborate and think more thoroughly in decision tasks. Moreover, it promotes 

varietyy seeking among safe and pleasant products, and intrinsic motivation in working on 

aa task. There is also evidence that, in general, people in a good mood are more likely to 

helpp strangers (see e.g. Cunningham, 1979; Isen & Levin, 1972). In contrast to this 

evidencee Isen & Simmonds (1978) find that people in a good mood are less likely to help 

aa stranger, when helping behavior is likely to induce bad feelings. The overall conclusion 

233 We only give a brief and rather selective overview of the relevant psychological literature. For detailed 
overviewss we refer the interested reader to Isen (1999, 2000) and Loewenstein et al. (forthcoming). 
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off  Isen and her colleagues is that people in a good mood are motivated to maintain that 

moodd (mood maintenance hypothesis). 

Psychologicall  evidence suggests that people who are in a positive emotional state 

havee different attitudes towards risk than those who are in a neutral or negative emotional 

statee (Isen, 1999a, 1999b). Although 'happy' decision-makers are generally more 

optimisticc about their chances of winning in a lottery, they are less risk seeking than 

subjectss in a neutral or negative mood (Isen & Patrick, 1983). Other studies show that 

differentt emotions may affect risk taking in different ways. For example, Raghunathan & 

Phamm (1999) find that anxious individuals are biased towards low risk/low reward 

optionss whereas sad individuals tend to go for high risk/high reward options. Anxiety, 

theyy argue, primes an implicit goal of uncertainty reduction while sadness primes reward 

replacement.. Other studies have found that people in good mood tend to make optimistic 

judgmentss and choices whereas people in bad mood tend to make pessimistic judgment 

andd choices (see Loewenstein et al., forthcoming, and the references cited therein). Leith 

&&  Baumeister (1996) find that angry or embarrassed subjects are more prone to risk 

takingg than subjects in a sad or neutral state. They argue that a negative emotion in 

combinationn with high arousal leads to less careful rational thought and, through this 

way,, to increased risk taking. Lemer & Keltner (forthcoming) find that fear and anxiety 

(i.e.. negative feelings) tend to favor cautious, risk averse, behavior whereas anger 

promotess risk seeking. Another group of researchers (Eisenberg et al., 1996) also find 

thatt anxiety is positively correlated with risk aversion. 

Inn summary, there is littl e disagreement among psychologists that emotions and 

moodd affect decision-making, including attitudes towards risk. However, there is some 

disagreementt how positive (good mood) and negative emotions (bad mood) precisely 

affectt risk behavior. In particular, it appears that different negative emotions affect risk 

takingg in different ways. Given the possibility that different emotions have different 

effectss on risk taking, our experiment should be informative in this respect as well. 

Besidess emotions other factors, in particular experience, may also be relevant for 

understandingg changes in subjects' bidding behavior. There is experimental evidence, 

reviewedd by Kagel (1995), that experienced bidders (those who have participated in 

severall  auction series) bid significantly higher than inexperienced bidders. Another 
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potentiallyy relevant factor that we investigate, although no significant effects were found 

inn the studies Kagel reviews, concerns a possible income or cash balance effect. By 

dealingg with these other factors the emotional effects on risk taking are isolated. 

4.2.34.2.3 Experimental design 

Inn total 126 subjects, almost all undergraduate students from the university of 

Amsterdam,, participated in the experiment. They were divided over seven experimental 

sessions.. About 70 percent of the subjects were students of economics or econometrics 

whilee the other students came from various fields such as chemistry, psychology, and 

mathematics.. Subjects received a show-up fee of 5 Dutch guilders (approximately 2 

USD),, independent of their earnings in the experiment. On average, subjects were paid 

outt 27 Dutch guilders (approximately 11 USD) in total. An experimental session took 

aboutt one hour. All sessions were run at the CREED-laboratory of the University of 

Amsterdam. . 

Thee experimental procedure is as follows. At the beginning of a session subjects 

aree told that the experiment consists of two parts that are independent of each other (a 

translationn of the instructions is provided in Appendix 4A). Furthermore, they are told to 

receivee the instructions of the second part after the end of the first part of the experiment. 

Inn the first part, each subject has to bid against four computerized bidders in 35 auction 

rounds.. The computerized bidders are programmed to bid according to the risk-neutral 

Nashh equilibrium strategy (see research questions). In each round all private values 

(includingg those of the computerized bidders) are independently drawn from a uniform 

distributionn with support [0, 500] Dutch cents. Subjects do not get any feedback during 

thesee 35 bidding rounds, except for 5 practice rounds where they receive information 

aboutt whether they have won the auction or not, and their profit. Since our focus is on the 

effectt of emotions and mood via an exogenous economic shock on bidding behavior we 

havee decided to give subjects no feedback in order to avoid learning and (possible) mood 

disturbancess over the rounds.24 It is important to note that subjects are aware of the fact 

Emotionall  disturbances over the rounds may arise when subjects know whether or not they won in a 
particularr auction round. In order to investigate how self reported mood affects bidding in the second part, 
wee want to have control over subjects mood in part 2 and therefore give them as littl e information as 
possible. . 
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thatt they play against computerized bidders that bid according to a fixed rule. Before 

subjectss start the 35 bidding rounds, we also give them information about the procedure 

determiningg their earnings from part 1 of the experiment. This procedure entails that with 

aa 50 percent chance all their profits are multiplied with factor two and supplemented with 

ann additional amount of 10 guilders (positive economic shock), and with a chance of 50 

percentt all their profits are divided by two (negative economic shock).26 Directly after 

partt 1 of the experiment (i.e. after the positive or negative economic shock but before 

theyy receive instructions for part 2), subjects are asked to fil l out a questionnaire with 

questionss concerning their experienced emotions and mood. Subsequently, part 2 of the 

experimentt starts, which is exactly the same as part 1, except that in part 2 there are no 

practicee rounds. After the end of the second part, subjects receive a questionnaire with 

questionss about their motivations and background (age, gender, etc.). 

Emotionss subjects experience after the positive or negative economic shock are 

assessedd by giving them a list of 14 emotion names and ask them to report the intensity of 

eachh emotion on a 7-point scale. The list includes the following emotions: sadness, 

happiness,, shame, fear, envy, hope, anger, anxiety, joy, irritation, contempt, surprise, 

disappointment,, nervousness. Note that the list not only includes the type of emotions 

thatt one may expect to be relevant in our setting, such as happiness/joy (in case of a 

positivee economic shock) and sadness/disappointment (in case of negative shock). 

AA new feature of this experiment compared to the other experiments in this thesis 

iss that before subjects receive the emotion names, their (general) mood is assessed in a 

graphicall  way. To that purpose, we give subjects three series of figures (provided in 

Appendixx 4C) and ask them for each series to select the figure that best describes how 

theyy currently feel.28 The first series of figures measures what psychologists call 

'valence'' and can be seen as a general indicator of mood or affect. The second series 

255 Subjects are told that each computerized bidder always bids 4/5 of its private value. 
266 To determine the outcome of this procedure, we ask subjects individually to throw a die under 
supervisionn of the experimenter. Further, note that the positive shock, in contrast to the negative shock, 
includess a lump sum payment of 10 guilders. We have chosen this lump sum payment to assure that a 
positivee shock has also economic consequences for those bidders that earn relatively littl e in the auction. 

Thee order of emotion names here is the same as in the questionnaire. 
288 These figures, developed by Lang (1980) as a paper and pencil version of the so-called Self Assessment 
Manikin,, are reprinted from Sonnemans (1991). 
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measuress feeling of control, while the last series measures subjects' experienced arousal 

off  the autonomic nervous system. 

4.2.44.2.4 Results 

Inn this section we first present a summary of bidding behavior. Next, we investigate the 

impactt of the economic shock on emotions and mood, and, thereafter, how experienced 

emotionss and mood affect bidding behavior. 

SummarySummary of bidding behavior 

Thee explicit linear Nash equilibrium bid function b; = [(n-l)/(n-l+ri)]vj , where Vj is the 

privatee value and n the relative risk aversion coefficient, only holds for bids that do not 

exceedd the maximum amount that would be bid by a risk neutral bidder. We therefore use 

aa censoring technique, similar to that of Cox et al. (1988) and Isaac & James (2000), to 

excludee bids that are greater than to what would be bid by this risk neutral bidder.29 

Subsequently,, we have estimated the following linear bid function for each subject i, 

bj,, = a; + pj vit + eit 

wheree t is the auction round, and a, and bj=(n-l)/(n-l+ri) are the parameters to be 

estimated.. Since the Nash equilibrium model implies that aj=0, we limit ourselves 

mainlyy to those subjects for whom a*  is not statistically different from zero in both 

auctionss series, and refer to them as CRRAM consistent bidders. The reason for looking 

mainlyy at the behavior of CRRAM consistent bidders is that only their behavior can 

convenientlyy be interpreted in terms of revealed risk preferences. However, at the end of 

thiss section we also discuss some main results when all bidders are included in the 

analysis. . 

Tablee 4.4 shows the estimated slopes and implied risk preferences for all subjects 

andd the subset of subjects who satisfy the equilibrium condition (i.e. Qi=0). As can be 

Forr that reason we excluded all bids larger than 400. 
Inn each auction round observations are censored between zero and the private value vi(. Since censoring 

valuess vary from observation to observation we used a generalization of Tobit estimates that allows each 
observationn to be censored at a different point (see Amemiya, 1973). 
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seenn from this table, about 50 percent of the subjects are CRRAM consistent bidders.31 

Furthermore,, it appears that, on average, subjects are very close to being risk neutral, 

particularlyy in part 1 of the experiment where the average risk coefficient of CRRAM 

consistentt bidders equals 0.96. In fact, we cannot reject the hypothesis that bidders are 

riskk neutral in the first part of the experiment (i.e. the slope equals 0.8; Mest, p=16.5, 

two-tailed;; Wilcoxon signed-ranks test, p=0.08, two-tailed). By comparison, Cox et al. 

(1988)) and Isaac & James (2000) found an average of, respectively, 0.35 and 0.50.32 We 

checkedd whether bidding behavior of CRRAM consistent bidders is influenced by 

gender.. This turned out not to be the case." 

Tablee 4.4. Summary of estimated bid functions 

Alll  bidders (n=126) CRRAM consistent bidders (n=61) 

partt 1 part 2 part 1 £^2 
SÏöpë~(bi)) Ö.822 (0.087)" 0.844 (0.095) 0.816(0.087)" " 0.841(0.090) 

Riskk coefficient 0.927(0.596) 0.813(0.665) 0.966(0.598) 0.818(0.578) 
Note:: Reported numbers are averages; standard deviations in parentheses. 

Tablee 4.4 already suggests that bidding behavior is not the same in part 1 and 2 of the 

experiment.. This brings us to the first result. 

RESULTT 1: Compared to part 1 of the auction, CRRAM consistent bidders become 

significantlysignificantly more risk averse (place higher bids) in part 2 of the auction. 

Support.Support. Using a Wilcoxon signed-ranks test, the hypothesis that the slopes do not 

dependd on the part of the auction is rejected at p=0.004 (two-sided test). 

311 This percentage is consistent with the finding of Cox & Oaxaca (1996) who report the same percentage 
off  CRRAM consistent bidders. We also investigated whether the estimated slopes of CRRAM consistent 
andd CRRAM inconsistent bidders are significantly different (for both parts of the experiment). This turned 
outt not to be the case (Mann-Whitney test, two-tailed; p=0.48 for part 1; p-0.70 for part 2). 
322 In Cox et al. (1988) there were four and in Isaac & James (2000) there were five bidders. We have no 
explanationn why bidders are closer to being risk neutral in our experiment compared to the studies 
mentionedd above. 
333 Applying a Mann-Whitney test to the estimated slopes, the differences between female and male 
participantss are not significant in both parts for CRRAM consistent bidders (p=0.37 in part 1, p=0.34 in 
partt 2; all tests are two-sided). 
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Thee question now is why bidders have changed their behavior. In 4.2.2, we identified 

threee possible factors that could be relevant for bidding behavior: experience, income 

effects,, and changes of the emotions (mood) due to the economic shock. Note that result 

11 is consistent with the finding by other researchers that more experienced bidders 

typicallyy place higher bids. Before we look at the effect of emotions and mood on bidding 

behavior,, we investigate the impact of the economic shock per se. 

RESULTT 2: (i) Compared to part 1 of the auction, CRRAM consistent bidders confronted 

withwith a positive economic shock are significantly more risk averse in part 2 of the auction, 

(ii)(ii)  CRRAM consistent bidders confronted with a negative shock change their bidding 

behaviorbehavior only marginally. 

Support.Support. The average estimated slope of the bid function for CRRAM consistent bidders 

confrontedd with a positive shock (negative shock) is 0.841 (0.791) in the first part of the 

auctionn and 0.871 (0.812) in the second part of the auction.34 For bidders faced with a 

positivee economic shock, the hypothesis that the slopes do not depend on the part of the 

auctionn has to be rejected (p=0.018, two-tailed Wilcoxon signed-ranks test). For bidders 

facedd with a negative shock, this hypothesis can only be rejected at the 10 percent level 

(p=0.075,, two-tailed Wilcoxon signed-ranks test). 

Resultt 2 is consistent with an experience effect (i.e. more experienced bidders place 

higherr bids). Apart from an experience effect, we hypothesized that economic shocks 

mayy influence the emotions (mood) of bidders, and through this way, bidding behavior. 

Beforee we investigate the second part of this hypothesis, we first assess whether bidders' 

experiencedd emotions and mood are indeed related to the type of economic shock. 

Thee hypothesis that the estimated slopes of CRRAM consistent bidders who are confronted with a 
positivee shock and who are confronted with a negative shock do not differ is rejected in the first and second 
seriess of auctions (Mann-Whitney test, p<0.05, two-tailed). For the first part of the auction this is a rather 
surprisingg result (one would expect no difference), for which we have no explanation. 
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EconomicEconomic shocks and emotions 

Tablee 4.5 shows the intensity scores of experienced emotions and the scores on general 

mood,, feeling of control, and arousal for the CRRAM consistent bidders. 

Tablee 4.5. Reported intensity scores of mood, control, arousal, and 

emotionss of CRRAM consistent bidders 

Emotionn Positive_shodc_(n=30) ^g^tn^shock (n=31 ) 
Mood*** * 
Control l 
Arousal l 

Sadness* * 
Happiness*** * 

Shame e 
Fear r 
Envy y 
Hope e 

Anger* * 
Anxiety y 
Joy*** * 

Irritation n 
Contempt t 
Surprise e 

Dii  sappointment*  * * 
Nervousness s 

3.400 (2.30) 
5.50(1.55) ) 
6.077 (2.35) 
2.33(1.77) ) 
4.37(1.35) ) 
1.67(1.24) ) 
1.70(1.54) ) 
2.17(1.98) ) 
4.27(1.86) ) 
2.27(1.74) ) 
2.23(1.83) ) 
4.50(1.61) ) 
2.80(1.96) ) 
2.00(1.58) ) 
3.90(1.83) ) 
2.70(2.10) ) 
2.27(1.64) ) 

5.94(2.61) ) 
4.87(2.41) ) 
5.68(2.48) ) 
3.19(1.92) ) 
2.74(1.65) ) 
2.45(1.98) ) 
1.65(1.25) ) 
2.42(1.80) ) 
3.777 (2.00) 
3.033 (2.04) 
2.77(1.77) ) 
2.68(1.51) ) 
3.39(1.98) ) 
2.32(1.85) ) 
3.42(2.29) ) 
4.90(1.60) ) 
2.32(1.64) ) 

Note:: Reported numbers are averages; numbers in parentheses are standard deviations. 
Thee intensity scale for mood, control, and arousal ranges from 1 to 9. The intensity scale 
forr the emotions ranges from 1 to 7. ** *  significance at the 1 percent, **  significance at 
thee 5 percent, and * significance at the 10 percent level; two-tailed Mann-Whitney test. 

Thee second column gives the average scores of bidders who faced a positive economic 

shockk while the third column shows the average scores of bidders confronted with a 

negativee shock. As can be seen from this table, the intensities of emotions and mood, 

triggeredd by the two different types of economic shock, appear to be different in a 

numberr of cases. The next result bears this out. 

RESULTT 3: Bidders confronted with a positive economic shock experience significantly 

moremore happiness and joy, significantly less disappointment, and marginally less significant 

sadness,sadness, compared to bidders confronted with a negative shock. In addition, bidders 
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facedfaced with a positive economic shock report to have a significant better mood than those 

facedfaced with a negative shock. 

Support.Support. Using a Mann-Whitney test, the hypothesis that the scores on emotions and 

moodd indicators of bidders confronted with a positive and negative economic shock are 

drawnn from the same distribution is rejected for the above mentioned emotions and mood 

indicatorss (significance is also indicated with asterisks in the first column of table 4.5). 

Notee that all differences in emotion and mood scores are in the predicted direction. 

Bidderss confronted with a positive shock experience positive emotions more intensely 

andd negative emotions less intensely than bidders confronted with a negative shock. We 

thereforee conclude that economic shocks have important affective consequences. 

Beforee we investigate whether and, if so, how emotions and mood affect bidding 

behavior,, we first look at the relation between mood and emotions. Table 4.6 shows the 

pairr wise correlations between mood, feeling of control, arousal, and the emotions. The 

nextt result deals with the relation between mood and emotions. 

RESULTT 4: The score on the general mood item is a good indicator of the emotional 

statestate of a subject. 

Support.Support. The score on the general mood item is strongly correlated with the emotion 

scores,, in the predicted direction. Note that the higher the score on the mood item the 

worsee the mood. Mood is significantly negatively correlated with control, happiness and 

joy,, and significantly positively correlated with sadness, shame, fear, envy, anger, 

anxiety,, irritation, contempt and disappointment (p<0.01 for all correlation statistics; see 

tablee 4.6). 

Inn the analysis that follows, we will use the score on the general mood indicator as an 

indexx of how a subject feels. Although general mood correlates strongly with many 

emotionss - in particular the ones that are expected to be important (happiness/joy and 

sadness/disappointment)) - there appear to be some exceptions, namely hope, surprise, 
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andd nervousness. Since these emotions are not captured by our index, we will investigate 

theirr possible effect on bidding behavior separately.35 

Tablee 4.6. Pair wise correlations between mood, feeling of control, arousal, and 

emotionss for CRRAM consistent bidders 

moodd control arousal sadness happiness shame fear envy 
mood d 

control l 

arousal l 

sadness s 

happiness s 

shame e 

fear r 

envy y 

hope e 

anger r 

anxiety y 

joy y 

irritation n 

contempt t 

surprise e 

disap. . 

nervousn. . 

Note:: p-val 

1.00 0 

-0.44 4 
(0.00) ) 
-0.12 2 
(0.38) ) 
0.49 9 
(0.00) ) 
-0.72 2 
(0.00) ) 
0.52 2 
(0.00) ) 
0.27 7 
(0.03) ) 
0.37 7 
(0.00) ) 
-0.07 7 
(0.57) ) 
0.38 8 
(0.00) ) 
0.33 3 
(0.01) ) 
-0.68 8 
(0.00) ) 
0.53 3 
(0.00) ) 
0.35 5 
(0.01) ) 
0.03 3 
(0.80) ) 
0.71 1 
(0.00) ) 
0.09 9 
(0.50) ) 

1.00 0 

-0.24 4 
(0.07) ) 
-0.40 0 
(0.00) ) 
0.47 7 
(0.00) ) 
-0.37 7 
(0.00) ) 
-0.22 2 
(0.09) ) 
-0.44 4 
(0.00) ) 
0.05 5 
(0.68) ) 
-0.35 5 
(0.01) ) 
-0.33 3 
(0.01) ) 
0.45 5 
(0.00) ) 
-0.21 1 
(0.11) ) 
-0.05 5 
(0.69) ) 
0.02 2 
(0.86) ) 
-0.28 8 
(0.03) ) 
-0.19 9 
(0.14) ) 

uess in parentheses. 

1.00 0 

-0.03 3 
(0.85) ) 
0.07 7 
(0.57) ) 
0.01 1 
(0.91) ) 
-0.11 1 
(0.41) ) 
-0.02 2 
(0.87) ) 
0.14 4 
(0.27) ) 
0.10 0 
(0.44) ) 
0.04 4 
(0.77) ) 
0.06 6 
(0.67) ) 
-0.10 0 
(0.46) ) 
-0.27 7 
(0.04) ) 
-0.06 6 
(0.67) ) 
-0.09 9 
(0.48) ) 
0.10 0 
(0.45) ) 

1.00 0 

-0.52 2 
(0.00) ) 
0.53 3 
(0.00) ) 
0.41 1 
(0.00) ) 
0.61 1 
(0.00) ) 
0.06 6 
(0.64) ) 
0.43 3 
(0.00) ) 
0.62 2 
(0.00) ) 
-0.56 6 
(0.00) ) 
0.50 0 
(0.00) ) 
0.42 2 
(0.00) ) 
0.03 3 
(0.82) ) 
0.49 9 
(0.00) ) 
0.27 7 
(0.04) ) 

1.00 0 

-0.46 6 
(0.00) ) 
-0.27 7 
(0.04) ) 
-0.45 5 
(0.00) ) 
0.24 4 
(0.06) ) 
-0.41 1 
(0.00) ) 
-0.43 3 
(0.00) ) 
0.80 0 
(0.00) ) 
-0.38 8 
(0.00) ) 
-0.27 7 
(0.04) ) 
0.04 4 
(0.79) ) 
-0.56 6 
(0.00) ) 
-0.08 8 
(0.53) ) 

1.00 0 

0.30 0 
(0.02) ) 
0.48 8 
(0.00) ) 
-0.08 8 
(0.56) ) 
0.70 0 
(0.00) ) 
0.52 2 
(0.00) ) 
-0.38 8 
(0.00) ) 
0.48 8 
(0.00) ) 
0.58 8 
(0.00) ) 
0.35 5 
(0.01) ) 
0.41 1 
(0.00) ) 
0.34 4 
(0.01) ) 

1.00 0 

0.39 9 
(0.00) ) 
0.22 2 
(0.09) ) 
0.18 8 
(0.16) ) 
0.70 0 
(0.00) ) 
-0.32 2 
(0.01) ) 
0.29 9 
(0.03) ) 
0.25 5 
(0.06) ) 
0.26 6 
(0.04) ) 
0.20 0 
(0.13) ) 
0.41 1 
(0.00) ) 

1.00 0 

0.13 3 
(0.33) ) 
0.70 0 
(0.00) ) 
0.61 1 
(0.00) ) 
0.33 3 
(0.01) ) 
0.60 0 
(0.00) ) 
0.58 8 
(0.00) ) 
0.15 5 
(0.25) ) 
0.52 2 
(0.00) ) 
0.29 9 
(0.03) ) 

Wee have also investigated whether emotions or general mood are influenced by gender. It turns out that 
femalee bidders experience more anxiety and fear than male bidders (two-tailed Mann-Whitney test, 
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Tablee 4.6. Continued 

hope e 

anger r 

anxiety y 

joy y 

irritation n 

contempt t 

surprise e 

disap. . 

nervousn. . 

hope e 
1.00 0 

0.00 0 
(0.99) ) 
0.24 4 
(0.07) ) 
0.31 1 
(0.01) ) 
0.13 3 
(0.33) ) 
0.07 7 
(0.62) ) 
0.21 1 
(0.10) ) 
-0.02 2 
(0.88) ) 
0.15 5 
(0.24) ) 

anger r 

1.00 0 

0.52 2 
(0.00) ) 
-0.27 7 
(0.04) ) 
0.69 9 
(0.00) ) 
0.67 7 
(0.00) ) 
0.24 4 
(0.06) ) 
0.52 2 
(0.00) ) 
0.25 5 
(0.05) ) 

anxiety y 

1.00 0 

-0.35 5 
(0.01) ) 
0.47 7 
(0.00) ) 
0.40 0 
(0.00) ) 
0.23 3 
(0.07) ) 
0.27 7 
(0.03) ) 
0.55 5 
(0.00) ) 

joy y 

1.00 0 

-0.29 9 
(0.02) ) 
-0.18 8 
(0.16) ) 
0.02 2 
(0.86) ) 
-0.57 7 
(0.00) ) 
-0.16 6 
(0.22) ) 

irritation n 

1.00 0 

0.70 0 
(0.00) ) 
0.11 1 
(0.38) ) 
0.67 7 
(0.00) ) 
0.24 4 
(0.07) ) 

contempt t 

1.00 0 

0.21 1 
(0.11) ) 
0.45 5 
(0.00) ) 
0.26 6 
(0.05) ) 

surprise e 

1.00 0 

0.16 6 
(0.23) ) 
0.23 3 
(0.08) ) 

disap. . 

1.00 0 

0.16 6 
(0.21) ) 

Note:: p-values in parentheses. 

Emotions,Emotions, mood, and bidding behavior 

Psychologicall  literature reports asymmetric effects of good and bad mood on risk 

preferencess (see section 4.2.2). For the analysis whether mood influences bidding 

behaviorr it is, therefore, a natural starting point to distinguish between good and bad 

moodd only. For this sake, we create a binary variable based on the score of the general 

moodd item which was shown to be a good indicator of the emotional state of a subject. If 

thee score on the mood item is higher than or equal to 5, the mood dummy is equal to zero 

andd represents a bad mood. If the score is lower than 5, the dummy is equal to 1 and 

representss a good mood.36 The next result deals with the effects of mood on risk taking. 

RESULTT 5: CRRAM consistent bidders who experience a bad mood are significantly 

moremore risk averse in part 2 of the auction than in part 1 of the auction. CRRAM consistent 

biddersbidders who experience a good mood do not change their bidding behavior. 

p<0.05). . 
66 This distinction between good and bad mood emerges quite naturally from the expressions on the faces in 

thee mood item (see Appendix 4C). The results we obtain with this binary variable are robust to some 
variationn in this mood dummy (e.g. an increase or decrease by one unit of the interval where the dummy is 
equall  to zero). 
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Support.Support. The average estimated slope of the bid function for CRRAM consistent bidders 

inn a bad (good) mood is 0.8040 (0.8294) in the first part of the auction and 0.8360 

(0.8464)) in the second part of the auction.37 Using a Wilcoxon signed-ranks test, the 

hypothesiss that the estimated slopes are the same in both parts of the auction has to be 

rejectedd for bidders in a bad mood (p=0.002) but not for those bidders who experience a 

goodd mood (p=0.306). 

Thiss is an important and surprising result. Although it supports the psychological findings 

off  asymmetric mood effects on subjects' risk preferences, it seems not in line with the 

observationn of psychologists that positive affect typically reduces risk seeking. In the 

nextt section we come back to this result and discuss it in light of this psychological 

evidence. . 

Inn the following we further explore these asymmetric mood effects. In particular, 

wee investigate their robustness with respect to income (cash balance) and those emotions 

nott correlated with the mood index. To this end, we have estimated a logit model with, as 

dependentt variable, a risk aversion dummy that is equal to 1 if a subject becomes more 

riskrisk averse (i.e. the slope of the estimated bid function of part 1 minus that of part 2 is 

smallerr than zero) and zero otherwise. As explanatory variables we have considered the 

generall  mood index, the emotions that are not captured by this mood index (hope, 

surprise,, and nervousness), the arousal level (that is also not correlated with mood), 

gender,, the pre-economic-shock-earnings from part 1, and an economic shock dummy 

(equall  to one if the shock is positive, zero otherwise). Note, that if, after controlling for 

moodd and emotions, income (cash balance) effects play a role this should show up in 

significantt coefficients of the economic shock dummy and/or pre-economic-shock-

earningss from part 1. The following result is obtained. 

RESULTT 6: In addition to mood (indicated by the general mood index) only hope 

significantlysignificantly affects the likelihood that a CRRAM consistent bidder will  become more risk 

averseaverse in part 2 of the auction. Neither the economic shock per se nor the pre-economic-

Wee cannot reject the hypothesis that the estimated slopes of CRRAM consistent bidders who are in a 
goodd mood and who are in a bad mood do not differ in the first or second series of auctions (Mann-
Whitneyy test, p>0.10, two-tailed). 
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shock-earningsshock-earnings from part 1 significantly affect this likelihood. Nervousness has only a 

marginalmarginal effect. 

Support.Support. Table 4.7 shows the result of the logit estimate. Significant results are obtained 

forr the score on general mood (p=0.045) and hope (p=0.016). The coefficients for both 

variabless are positive. Nervousness turns out to be marginally significantly negative 

(p=0.053). . 

Tablee 4.7. Logit model: determinants of likelihood for CRRAM consistent 

bidderss to become more risk averse in part 2 

Explanatoryy Variables Coefficient Standard Error Z-value P-value. 
Economicc shock 

Pre-shockk earning 
Mood d 

Arousal l 
Hope e 

Surprise e 
Nervousness s 

Gender r 
Constant t 
NN = 61 

LRR Chi2(g) = 16.43 
Probb > Chi2 = 0.037 
PseudoR22 = 0.21 
Logg L =-31.06 

0.3384 4 
0.0027 7 
0.3204 4 
0.0194 4 
0.4940 0 
0.2353 3 

-0.4434 4 
0.6993 3 

-4.1590 0 

0.7634 4 
0.0018 8 
0.1597 7 
0.1458 8 
0.2050 0 
0.1701 1 
0.2293 3 
0.7685 5 
1.8729 9 

0.44 4 
1.55 5 
2.01 1 
0.13 3 
2.41 1 
1.38 8 

-1.93 3 
0.91 1 

-2.22 2 

0.658 8 
0.121 1 
0.045 5 
0.894 4 
0.016 6 
0.167 7 
0.053 3 
0.363 3 
0.026 6 

Resultt 6 shows that the worse a bidder's mood, the higher the likelihood that he or she 

willl  become more risk averse in part 2 of the auction.38 In the next section we come back 

too this result when we discuss our results in light of the psychological evidence presented 

inn 4.2.2. Surprisingly, the effect of hope is similar to that of (bad) mood since it is 

positivelyy related to the likelihood of becoming more risk averse.39 In addition, the 

negativee constant turns out to be significant, which could be interpreted as an experience 

388 We have also run an OLS-regression with the slope difference between part 1 and 2 as independent 
variablee and the same set of explanatory variables as in result 6. It turns out that the signs of the 
explanatoryy variables are the same as those reported in table 4.7. However, none of the variables is 
significant. . 
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effect.. This interpretation is consistent with the experimental evidence reviewed by Kagel 

(1995)) that more experienced bidders have a tendency to bid in a more risk-averse way. 

Theree is no significant effect of the pre-economic-shock-earnings from part 1. From this 

wee conclude that income or cash balance effects, after taking emotions and mood into 

account,, are not very important. In addition, we do not find any effect of the economic 

shockk dummy. It is therefore not the economic shock per se but changes in subjects' 

emotionss and mood due to the shock that affect risk preferences. Finally, it turns out that 

nervousnesss marginally lowers the likelihood of becoming more risk averse. 

Soo far, we have restricted our analysis to CRRAM consistent bidders only (i.e. 

bidderss for whom a, is not statistically different from zero in both series of auctions). We 

noww briefly look what happens when all bidders and all bids are included in the analysis. 

Overall,, the results are similar. First, it turns out that bidders confronted with a positive 

shockk as well as bidders confronted with a negative shock place significantly higher bids 

inn the second auction. Second, the economic shock has a significant effect on reported 

emotionss and mood.40 The score on the general mood item is again a good indicator of 

thee emotional state of a bidder. Finally, our main finding - that is, bidders who are in a 

badd mood place higher bids in the second auction, while bidders who are in a good mood 

doo not change their bidding behavior - also holds when all bidders are used. Note that if 

alll  bidders are used we cannot interpret the results in terms of revealed risk preferences 

anyy more. However, in the next section where we discuss our results we offer an 

alternativee interpretation of our main result in terms of probability weighing that does not 

hingee on the expected utility model. 

4.2.54.2.5 Summary and discussion 

Ourr research question was whether emotions, induced by a random economic shock, 

affectt bidding behavior in a first price sealed bid auction. We found that economic shocks 

(positivee or negative) have important consequences for the emotional state of bidders. 

Furthermore,, we observed that the emotional state of a bidder is related to his or her 

Onee reason why hope promotes risk averse behavior could be it's (weak) correlation to fear and anxiety 
whichh motivate to reduce risk (correlation coefficient between hope and anxiety is 0.24, p=0.07). 
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biddingg behavior. In particular, we found that bidders who are in a bad mood, place 

significantlyy higher bids given their private value, while bidders with a good mood do not 

changee their bidding behavior. It is thus not the economic shock per se that affects 

biddingg behavior but changes in subjects' emotions and mood due to the shock. Of other 

potentiallyy relevant factors such as gender, cash balance, and experience, only the latter 

turnss out to be important. 

Ann interesting question now is why bidders' emotions and mood are important for 

theirr bidding behavior. We offer two interpretations of our results and discuss them in 

lightt of the psychological studies discussed in section 2. The first interpretation assumes 

thatt the CRRAM model holds and focuses on bidders revealed risk preferences.41 The 

secondd interpretation goes beyond the expected utility model and explains behavior in 

termss of probability weighing. 

Althoughh psychologists only recently have begun investigating the relation 

betweenn emotion and risk taking, the evidence suggests that positive affect typically 

reducess risk seeking in the domain of gambling and lottery tasks (except when risk is low 

andd success more likely, which usually leads to more risk seeking). With regard to 

negativee affect, the psychological evidence is less conclusive: different negative emotions 

appearr to affect risk taking in different ways. As we discussed in 4.2.2, if the CRRAM 

modell  holds then our results can be interpreted in terms of risk preferences. Bidders who 

aree in a good mood do not change their risk attitude, while bidders in a bad mood become 

lesss risk seeking. How to link up this interpretation of our results with the psychological 

evidence?? Let us start with positive affect. Psychologists hypothesize that people with a 

goodd mood generally want to maintain that mood and therefore avoid (high) risks. This 

kindd of behavior is typically found when subjects must choose between a safe and risky 

lottery.. In this context the risky lottery may appear unappealing because it could 

potentiallyy destroy one's good mood - in case the negative outcome is realized. The 

possiblee negative outcome of the risky lottery seems quite salient but can easily be 

avoidedd by choosing the safe option. In a first-price auction, the possible negative 

Significantt results are obtained for mood, feeling of control, happiness, joy, sadness, envy, anger, 
anxiety,, irritation, and disappointment (Mann-Whitney test, two-tailed). All differences in emotion and 
moodd scores are again in the predicted direction. 
411 See also footnote 20. 
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consequencess of risk taking (bidding given one's private value) are much less transparent 

comparedd to lotteries where probabilities and outcomes are explicitly stated. So, bidders 

whoo are in a good mood and who are motivated to maintain that mood by avoiding high 

risksrisks may believe that the best (safest) way to proceed is to stick to their bidding strategy 

off  the first series of auction rounds. More generally, it appears that the effects of positive 

affectt on risk taking are institution dependent. 

Withh regard to negative affect, we take as a starting point that negative emotions 

aree experienced as painful. They serve as a signal to the individual that something has 

gonee wrong. The individual therefore has an incentive to change something in his or her 

environmentt in order to feel good again.42 We assume that the bidder with a bad mood 

focusess on the possibility to 'break even' emotionally, which may affect risk taking in an 

asymmetricc way. The idea is as follows. If the bidder beliefs that the (high) rewards of a 

moree risk seeking bidding strategy are sufficient to counteract his or her current mood, 

thenn this strategy becomes very appealing. On the other hand, if the bidder beliefs these 

rewardss are too marginal to improve the current mood, then a more risk averse strategy 

becomess attractive (because it prevents an even more negative mood and assures a small 

positivee gain). Our interpretation here is that bidders with a bad mood believe that it is 

nott possible to break even emotionally by employing a more risk seeking bidding 

strategy,, and prefer the relatively safe reward that can be obtained by making higher 

bids.433 There is experimental evidence reported by Thaler & Johnson (1990) that is 

consistentt with this interpretation. More specifically, they find in the context of gambling 

thatt if individuals have had prior losses, they become more risk averse when there is not 

thee opportunity to break even (i.e. get back to their original pre-loss wealth position). If 

theree does exist a possibility to break even, then individuals typically become more risk 

422 Interestingly, bidders who are CRRAM consistent in part 1 but who become CRRAM inconsistent in part 
22 reported to have experienced significantly more fear, envy, anger, irritation, and contempt compared to 
bidderss who are CRRAM consistent in both parts (Mann-Whitney test, two-tailed, p<0.05). This result 
suggestss that negative emotions, in particular emotions with a high arousal, motivates subjects to change 
theirr behavior. 
433 In the questionnaire that subjects received after part 2 of the experiment we asked them the minimal 
amountt of money they want to earn in an experiment such as ours. If we take this minimal amount as their 
aspirationn level, it is unlikely that, on average, bidders confronted with a negative shock are able to reach 
thiss aspiration level (the average minimal amount that CRRAM bidders faced with a negative shock want 
too earn is 22.9 guilders, while in part 1 and 2 of the auction these bidders earned (before the shock) on 
averagee 4.3 and 4.9 guilders, respectively). In other words, even from a monetary point of view, it seems 
unlikelyy that bidders can compensate their losses relative to their aspirations. 
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seekingg in gambling. Interestingly, Thaler & Johnson refer to affect as an appealing 

possiblee explanation for this type of behavior.44 

Thee second interpretation of our results goes beyond the expected utility model. It 

explainss the observed changes in bidding behavior with the help of probability weighing, 

whichh reflects the idea that individuals have a tendency to transform objective 

probabilitiess into subjective weights (for an overview of this concept in non-expected 

utilityy theory, see Starmer (2000)). For example, there is evidence that people tend to 

overestimatee small risks, while at the same time they underestimate large risks. With 

regardd to emotions, psychological evidence shows that people experiencing negative 

affectt are more pessimistic in their judgements, whereas people experiencing positive 

affectt are found to be more optimistic. Applied to our auction, this evidence suggests 

that,, given the bid, mood is likely to change the bidder's perception of the probability of 

winningg the auction. This evidence is consistent with our finding that bidders in a bad 

moodd place higher bids in the second auction series, but is at odds with our observation 

thatt bidders with a good mood do not change their bidding behavior. However, when 

peoplee have to make a decision in a risky situation there is also evidence that people in 

whomm positive affect has been induced focus more on the outcome of a risky choice 

ratherr than on probability in order to avoid possible losses (Nyrgen et al., 1996). In other 

words,, bidders with a good mood do change their bidding behavior because they are 

concernedd with maintaining their mood and to that end focus more on outcomes than on 

probabilities.. On the other hand, bidders in a bad mood are likely to focus on the 

probabilityy of winning and bid higher because in their perception this probability has 

becomee lower. 

Wee see several interesting directions for future research. First, it would be 

interestingg to investigate the effects of emotions and mood under different institutions. As 

wee argued in the introduction, the first-price sealed bid auction is a very competitive 

environmentt where emotions have relatively little room to influence behavior. Moreover, 

thee possible negative consequences of bidding are not very transparent, which, we 

argued,, is likely to mitigate the effect of (positive) affect on risk taking. If we already 

Anotherr explanation they offer is that subjects who have had losses "might feel that they aren't very 
luckyy that day, and that their actual chance of winning is lower than the stated probability". Basically, this 
explanationn is equivalent to the interpretation of our results below in terms of probability weighing. 

113 3 



CHAPTERR 4. RISK TAKIN G 

findd systematic mood effects in such a competitive market environment where risk is not 

particularlyy salient, similar or perhaps even stronger effects may be expected under other 

(market)) institutions where risk is involved (e.g. decisions on insurance, saving, and 

pensions).. Second, in many economic decision situations individuals often have the 

opportunityy to delay their decisions. Consequently, these decisions may be less impulsive 

andd emotion driven. An interesting question is whether emotions, and their effects on 

behavior,, are robust with respect to time. The next chapter shows that in the context of 

bargainingg anger type emotions can be quite robust because they show up (again) when 

onee actually has to make a decision. Whether the behavioral effects of emotions and 

moodd (due to an economic shock) on risk taking are also robust in this sense seems an 

interestingg issue. Finally, it would be interesting to further explore how different 

emotionss affect risk taking. We found that negative emotions such as sadness and 

disappointmentt (which are generated by the economic shock and strongly related to 

mood)) typically make bidders bid higher, whereas nervousness (which is not related to 

thee economic shock and mood) appears to have an opposite effect on bidders' behavior. 

Furthermore,, the positive emotion hope (also not related to the shock and mood) appears 

too have a similar effect on bidding behavior as sadness and disappointment. By changing 

thee cause of the economic shock different type of emotions could be generated and 

investigated.. For example, if a negative shock were not random but the result of the 

actionn of another agent who could be held responsible, anger rather than 

sadness/disappointmentt type of emotions would be likely to prevail. 
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Appendixx 4A: Instructions investment game 

(translatedd from Dutch) 

InformationInformation about projects 
Inn this phase you have to make a single decision concerning your working money. You 
havee to allocate the 30 guilders that you received over two projects. These projects are 
denotedd as A and B. You just received two cups with the letters A and B. The cup with 
thee letter A represents project A and the cup with the letter B project B. For each guilder 
thatt you put in project A you will receive one guilder. Thus, project A always gives a 
certainn return. For the amount that you put in project B the following holds. With 
probabilityy one half (0.5) you will lose this amount and with probability one half (0.5) 
youu will receive two and half (2.5) times this amount. 

Youu can allocate the working money in whole guilders over the cups A and B in 
anyy possible combination that sums up to 30. The table below shows for each possible 
combinationn that you can choose the returns and corresponding probabilities. We will 
laterr give some examples to illustrate this table. 

Whenn you have allocated the working money over the projects A and B, you have 
too record your decision on the enclosed "Form". On this form you indicate how much 
moneyy you have put in project A and how much money in project B. You also have to fil l 
inn your table number on this form. Once you have completed the form, the allocation of 
yourr working moneyover A and B cannot be changed any more. 

Inn the next phase the return of project B will be randomly determined. Each 
participantt has just received a white die. In the next phase everyone will be asked to 
throww this die a single time under supervision. If the die shows 1, 2, or 3, you will receive 
twoo and half (2.5) times the amount that you put in project B. If the die shows 4, 5 , or 6, 
youu will lose the amount that you have put in project B. 
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Moneyy in Project 

AA B 
00 30 
11 29 
22 28 
33 27 
44 26 
55 25 
66 24 
77 23 
88 22 
99 21 

100 20 
111 19 
122 18 
133 17 
144 16 
155 15 
166 14 
177 13 
188 12 
199 11 
200 10 
211 9 
222 8 
233 7 
244 6 
255 5 
266 4 
277 3 
288 2 
299 1 
300 0 

Certainn return 

0 0 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 

10 0 
11 1 
12 2 
13 3 
14 4 
15 5 
16 6 
17 7 
18 8 
19 9 
20 0 
21 1 
22 2 
23 3 
24 4 
25 5 
26 6 
27 7 
28 8 
29 9 
30 0 

Probabilityy of 0.5 of an additional 
returnn of 

75 5 
72.50 0 
70 0 
67.50 0 
65 5 
62.50 0 
60 0 
57.50 0 
55 5 
52.50 0 
50 0 
47.50 0 
45 5 
42.50 0 
40 0 
37.50 0 
35 5 
32.50 0 
30 0 
27.50 0 
25 5 
22.50 0 
20 0 
17.50 0 
15 5 
12.50 0 
10 0 
7.50 0 
5 5 
2.50 0 
0 0 
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Appendixx 4B: Instructions auction 
(translatedd from Dutch) 

Thee experiment of today consists of two parts. You can earn money in both parts. The 
amountt you earn depends, among other things, on your own decisions. Both parts are 
independentt of each other. This means that your earnings from part 1 do not influence 
yourr earnings from part 2, and vice versa. Your total earnings from the experiment will 
bee paid out to you privately at the end. This means that other participants will not know 
howw much money you earn in the experiment. 
Youu will see the instructions of the experiment presently. If part 1 has been finished, part 
22 will start. You will receive the instructions of part 2 when part 1 has been finished. 
Iff  you have a question during the experiment, please raise your hand. One of us will come 
too you to answer your question. You ought to be quiet during the experiment and refrain 
fromm communicating with others. 

PartPart 1 

Thee first part of the experiment consists of 35 rounds You are a buyer in a market with 
fourr other buyers during all 35 rounds. The other buyers are not participants but 
computerizedd buyers. In each round you can bid on a fictitious good. The value that this 
fictitiouss good has for you will be determined randomly in each round. The computer 
systemm randomly selects a number from 0 up to and including 500. This number 
representss the value of the fictitious good in cents. Each number from 0 up to and 
includingg 500 has an equal chance of being selected. For each buyer in the market, thus 
alsoo for the computerized buyers, a value is drawn independently. This means that your 
valuee and all of the values of the computerized buyers are nearly always different. These 
valuess are private and will not be known by other buyers. The value of the fictitious good 
cann be seen as the price at which you can sell the good. You thus receive a new value in 
eachh round and can bid on the good a single time. You can only bid in whole cents. If 
yourr bid is the highest bid, you buy the good at the price that you bid. Your profit is equal 
too the difference between your value and the price that you paid. 

Profitt  = Value - Price 

Iff  your bid is not the highest, you earn nothing. If two or more buyers have placed the 
samee highest bid, one buyer will be randomly selected to buy the fictitious good. 

Supposee your value is 450 cents. It is not possible to place a bid that is higher than 
yourr value. You bid 300 and have the highest bid. In this case your profit is equal to 450-
300=1500 cents (1.5 guilders) Suppose your bid is not the highest. In that case you earn 
nothing. . 

Thee four computerized buyers with whom you are in the market always bid 
accordingg to a fixed rule. They are programmed to bid always 4/5 of their value. Note, 
thatt in each round a value from 0 up to and including 500 is randomly drawn for each 
computerizedd buyer separately. During the 35 rounds you do not get any information 
aboutt the bids of the computerized buyers. You also do not get any information about 

117 7 



CHAPTERR 4. RISK TAKIN G 

whichh bid is the highest or how much profit you have made. When the 35 rounds are 
over,, you will receive information about your profit per round and total profit over all 
rounds. . 
Beforee the 35 rounds start, you can first bid in a number of practice rounds. You cannot 
earnn money in these practice rounds. Their purpose is make you conversant with the 
biddingg procedures. In contrast to the real 35 rounds, you do receive information in each 
roundd about your profit during the practice rounds. When the practice rounds have been 
finished,, you again have the opportunity to ask questions. Subsequently, the 35 rounds 
wil ll  start where you can earn money. 

EarningsEarnings part 1 

Yourr earnings from part 1 are determined by a procedure with the total profit you have 
madee in all 35 round as a starting point. This procedure will be explained after the 
practicee rounds. 

Iff  you have a question at this moment, please raise your hand. If there are not any 
question,, the practice rounds will start instantly. 

[subjectss do practice rounds] 

Beforee the 35 rounds start where you can earn money, information about the procedure 
usedd to determine your earnings from part 1 will be given. This procedure takes as a 
startingg point your total profit over the 35 rounds. After these 35 rounds, each participant 
wil ll  be asked to throw a die individually a single time under supervision. If the die shows 
ann even (2, 4, or 6) number, your total profit will be multiplied with factor two and you 
wil ll  receive an extra of 10 guilders. If the die shows an uneven (1, 3, or 5) number, your 
totall  profit will be divided by two. 
Finally,, it is noted that during the 35 rounds you do not receive any information about 
yourr profit per round. When the 35 rounds are over, you will receive information about 
yourr profit per round and total profit over all rounds. 

[subjectss do part 1] 

PartPart 2 

Partt 2 of the experiment is about to begin. Part 2 is exactly the same as part 1 of the 
experiment.. You are again a buyer in a market with four other, computerized, buyers. 
Again,, there are 35 rounds where you can bid on the fictitious good. The value of the 
fictitiouss good for each buyer is randomly drawn from 0 up to and including 500. Your 
earningss from part 2 of the experiment will be determined by the same procedure as in 
partt 1. This means that after 35 rounds, you again ought to throw a die. If the die shows 
ann even (2, 4, or 6) number, your total profit of part 2 will be multiplied with factor two 
andd you will receive an extra of 10 guilders. If the die shows an uneven (1, 3, or 5) 
number,, your total profit of part 2 will be divided by two. When part 2 has been finished, 
youu will again be asked to fil l out a short questionnaire. Subsequently, subjects are paid 
andd the experiment ends. In part 2 there are not any practice rounds. When the first round 
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starts,, you can immediately earn money. Note that you will receive information about 
profitt per round and total profit over all rounds when the 35 rounds are over.. 
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Appendixx 4C: Mood questionnaire 

(translatedd from Dutch) 

Howw do you feel at this moment? Choose in each row below with the help of the figures 
thee number that best describes how you currently feel (choose one number in each row). 
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Chapterr  5 

Coolingg off and bargaining 

5.11 Introduction ' 
Thee experiments discussed in the previous chapters show that emotions influence 

behaviorr in ways not accounted for by economic theory. In these experiments, subjects 

typicallyy had to make a decision directly or not long after they learned about an event 

withh consequences for their concerns. For example, in the power-to-take game of chapter 

3,, the responder immediately had to react to the take rate chosen by the take authority. 

And,, in the auction of chapter 4, bidders had to place bids directly after they were 

confrontedd with a random economic shock. However, in many economic decision 

situationss individuals often have the opportunity to delay their decisions. Consequently, 

thesee decisions may be less impulsive and emotion driven. An interesting question is 

whetherr emotions, and their effects on behavior, are robust with respect to time. More 

precisely,, does it matter, given an emotion inducing event at t=0, if one has the 

opportunityy to 'cool off' before a decision is made at t=l? When we look at the 

psychologicall  literature on how time affects emotion, this question cannot be answered 

easily.. Although there is consensus among emotion researchers that emotions are of 

relativelyy brief duration (see chapter 2), researchers disagree how brief precisely. For 

example,, research by Frijda et al. (1991) suggest that emotions can last between 5 

secondss and several hours, whereas Ekman (1992) proposes that emotions are typically a 

matterr of seconds not minutes or hours. 

Inn this chapter it is investigated whether a one-hour cool off period softens the 

emotionss triggered by an 'unfair' offer in a bargaining situation. As a vehicle of research, 

wee have chosen the well-known ultimatum bargaining game. This game is simple and of 

11 This chapter is based on Bosman et al. (2001b). 
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economicc interest since it captures important aspects of posted offer oligopoly cases (for 

aa discussion, see Davis & Holt (1993, p.264)). In the ultimatum game, two players 

bargainn over an amount of money, commonly referred to as the "pie". First, one player, 

thee divider, proposes how the pie is divided. Then the second player, the responder, either 

acceptss or rejects the proposal. If the responder accepts, the pie is divided according to 

thee proposal. If the responder rejects, both players end up with nothing. This game has 

beenn studied extensively in the economic laboratory and the results are robust.2 Typically, 

thee mean offer is 30-40% of the pie, the mode around 50%, and greedy offers (20% or 

less)) are nearly always rejected. 

Wee focus on the emotions and behavior of the responder. Because the ultimatum 

gamee bears similarity with the power-to-take game (see chapter 3), we hypothesize that 

emotionss are intermediate variables: they are caused by the offer of the divider and they 

explainn the behavior of the responders. The experiment consists of two treatments. The 

firstt treatment is called the 'basic treatment' and is the ultimatum game as it is commonly 

implemented.. This basic treatment allows us to study whether (unfair) offers evoke 

emotionss and whether these emotions influence rejection behavior. In the second 

treatment,, the 'cool off treatment', the responder learns about the offer of the divider 

immediatelyy but must make the decision whether or not to accept this offer after a one-

hourr break. This treatment tells us whether time softens the emotions triggered by an 

'unfair'' offer and, if so, how this affects responder behavior. 

Althoughh most studies on the ultimatum game do not refer to emotions as a 

determinantt of responder behavior, there are a few studies related to our experiment. 

Pillutlaa & Murnighan (1996) investigate responder behavior in an ultimatum experiment 

wheree responders have an outside option that they would receive if they were to reject an 

offer.. In this experiment, information about the pie size (responder either knows the pie 

sizee or not) and outside option (divider knows the outside option or not, and the 

responderr is aware of what the divider knows) is manipulated. Pillutla & Murnighan find 

thatt responders reject more when dividers know the value of the outside option. Their 

explanationn is that intentional low offers lead to wounded pride, feelings of anger, and, 

22 For reviews see Camerer & Thaler (1995), Glith & Tietz (1990), and Thaler (1988). 
33 See also footnote 3 in chapter 3. 
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ultimately,, spiteful behavior. Related to this study is an ultimatum experiment by Blount 

(1995)) where the offer to the responder is determined by either an interested party, a third 

neutrall  party, or randomly by a computer. This study shows that intentional low offers 

leadd to more rejections than randomly determined low offers. Finally, we mention an 

interestingg video experiment by Hennig-Schmidt (1999), showing that emotions play a 

cruciall  role in breaking up group bargaining. 

Thee organization of this chapter is as follows. In section 5.2, we discuss our 

researchh questions in more detail, present the experimental design, and give the results. 

Sectionn 5.3 follows with a summary and short discussion. 

5.22 The ultimatum experiment 

5.2.15.2.1 Research questions 

Inn the ultimatum game, negative emotions, in particular of the anger type, can be 

expectedd when the responder gets an 'unfair' offer (less than 50% of the pie). Anger 

typicallyy arises when one's concerns are damaged and another person can be held 

responsiblee for this. The action tendency of anger is to react against the person 

responsible.. In the ultimatum game, the only reaction that is available to the responder is 

too reject the unfair offer. Our first research question is whether negative emotions (and, if 

so,, which ones) are related to the decision to reject. In addition, we also investigate 

whetherr the responder's expectation of the offer is related to the intensity of experienced 

emotionn and to the decision to reject the offer. Our next research question, which 

becomess particularly interesting if emotions are important for the decision to reject, is 

whetherr responders' experienced emotions and behavior are affected by letting them wait 

forr one hour (cool off) before they decide. 

5.2.25.2.2 Experimental design 

Thee experiment was run in the CREED laboratory in Amsterdam. In total 76 subjects, 

almostt all under graduate students from the University of Amsterdam, participated in the 
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experiment.. About 68% of the subjects were students of economics/econometrics. The 

otherr 32% were students from various fields such as chemistry, psychology, and 

planning.. Subjects received a show-up fee of 5 Dutch guilders (approximately 2 U.S. 

dollars)) that was independent of their earnings in the experiment. The amount of money 

att stake in the ultimatum game was 20 Dutch guilders.4 On average, dividers earned 15 

guilderss and 75 cents while responders earned 11 guilders and 60 cents. The whole 

experimentt took about 1 hour and 30 minutes (including the one-hour break). 

BasicBasic treatment: Responder decides immediately after receiving offer 

Dividers s 

Responders s 

Instructions s 

Instructions s 

Proposal l Break k 
(II  hour) 

Break k 
(11 hour) 

Receive e 
proposal l 

Decisionn to 
acceptt or 

reject t 

Payment t 

Payment t 

CoolCool off treatment: One-hour delay between receiving offer and making the 
decisiondecision to accept or reject 

Dividers s 

Responders s 

Instructions s 

Instructions s 

Proposal l 

Receive e 
proposal l 

Breakk (1 hour) 

Breakk (1 hour) 
Decisionn to 
acceptt or 

reject t 

Payment t 

Payment t 

Note:: In the break subjects participated in an individual decision-making experiment that was unrelated to 
thee ultimatum game experiment. 

Figuree 5.1. Sequence of events in the basic treatment and the cool off treatment. 

Figuree 5.1 shows the sequence of events in both treatments. Both treatments start with the 

dividerr and responder receiving instructions about the ultimatum game (a translation of 

44 The size of the pie varies considerably among different experimental studies on the ultimatum game. For 
example,, in the studies reviewed by Giith & Tietz (1990) the pie ranges from 2 to 100 German marks, with 
ann average pie of about 20 marks. Studies by Slonim & Roth (1998) and Hoffman et al. (1996) show that 
responderr behavior in one-shot ultimatum games does not change when the financial stakes are increased 
(e.g.. up to 62.5 the hourly wage, as was done in the study of Slonim & Roth). 
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thee instructions can be found in Appendix 5). Then the divider decides on the proposal. 

Inn the basic treatment, the offer is given to the responder after the break of one hour and 

thee responder then must decide whether to accept or reject the offer. In the cool off 

treatmentt the offer is immediately given to the responder (before the break). After the 

break,, the responder must decide whether to accept or reject the offer. 

Inn the break of both treatments, subjects participated in an individual decision-

makingg experiment that was unrelated to the ultimatum game. Furthermore, responders 

weree asked to fil l out a questionnaire directly after they had made their decision. This 

questionnairee contains questions about expectations, experienced emotions, and 

background.. Emotions were assessed by giving responders a list of nine emotion names. 

Theyy were asked to report the intensity of each emotion on a scale of 1 (no emotion) to 7 

(highh intensity). The following emotion names were included: fear, envy, anger, sadness, 

happiness,, shame, irritation, contempt, and jealousy.7 Note that the list not only includes 

thee emotions that are likely to be important in our set-up. By giving the responders a 

varietyy of emotion names it is avoided that they are driven in a particular direction. 

5.2.35.2.3 Results 

Behavior Behavior 

Tablee 5.1 shows the individual behavior of dividers and responders. The average offer to 

thee responder is 6.9 (34.5% of the pie) in the basic treatment and 7.2 (36% of the pie) in 

thee cool off treatment. We cannot reject the hypothesis that offers are different between 

thee basic and cool off treatments (Mann-Whitney test, two-tailed, p=0.88; Kolmogorov-

Smirnovv test, p=0.56). In the basic treatment, three responders reject the offer and in the 

cooll  off treatment two offers are rejected. Furthermore, it appears that responders only 

rejectt offers that are equal to or lower than 5. The results of the basic and cool off 

Dividerss in the basic treatment and the cool off treatment received the same instructions. They did not 
receivee any information about the timing of responders' decisions. After making their proposal, they were 
toldd that at the end of the experiment they would learn whether their proposal had been accepted or not (see 
alsoo the instructions in Appendix 5). 
66 In this experiment it is investigated how subjects form price expectations without them having any 
knowledgee of the underlying market equilibrium equations (for more details about this experiment, see 
Hommess et al., 2000). Because subjects earn money in the break, it is possible that cash balance effects 
affectt emotions after the break. In the next section we come back to this issue. 
77 The order of emotion names here is the same as that in the questionnaire. 
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treatmentss are in line with the results of other experimental studies on the ultimatum 

gamee (see introduction). 

Tablee 5.1. Summary of individual behavior 

Basicc Treatment 
(n= = 

Offer r 
1 1 

3 3 
5 5 
5 5 
5 5 
5 5 
5 5 
7 7 
7 7 
8 8 

10 0 
10 0 
10 0 
10 0 
10 0 
10 0 

== 16) 

Accept t 
no o 
no o 
no o 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 

Cooll  Off Treatment 
(n= = 

Offer r 
3 3 
5 5 
5 5 
5 5 
5 5 
5 5 
6 6 
7 7 
7 7 
7.5 5 
7.5 5 
8 8 
8 8 
8 8 
8 8 
8 8 

=22) ) 

Accept t 
yes s 
no o 
no o 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 

Cooll  Off Treatment 
(continued) ) 

Offer r 
~"'~8" " 

9 9 
9 9 

10 0 
10 0 
10 0 

Accept t 
yes s 
yes s 
yes s 
yes s 
yes s 
yes s 

Note:: All offers are in Dutch guilders; the pie equals 20 guilders in both treatments 

Thee hypothesis that responder behavior is the same in both treatments cannot be rejected 

(Fisherr exact test, p=0.632, two-stded). Because 'fair' offers (10 or more) are nearly 

alwayss accepted in the ultimatum game, it may be informative to consider 'unfair' offers 

only.. In that case the null hypothesis again cannot be rejected by using a Fisher exact test 

(p=0.306,, two-sided). 

Tablee 5.2. Relationship between rejection and offer 

D ePe n d entt Variable Explanatory Variable Coefficient Constant Chi-square 
Rejectt (0 or 1) Offer -1.10*  4.26 13.08** 

Note:: Binary iogit estimate. The logit function is f(x)=l/[ l + exp-(a +bx)]; n=38; *p<0.05;**p<0.01 

Too further explore responder behavior, we pool the data and estimate a binary logit model 

withh as dependent variable the decision of the responder (l=reject; otherwise 0) and as 
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explanatoryy variable the offer. The result is given in table 5.2. It turns out that there is a 

significantt negative relation between the offer and the probability of rejection. To 

investigatee whether behavior differs between the treatments, we add a dummy (equal to 1 

forr the cool off treatment; otherwise 0) to the offer. It turns out that this dummy is not 

significantt (p=0.89). Furthermore, we have added an interaction term (offer*dummy) to 

thee offer, which also turns out not to be significant (p=0.93). Finally, it turns out that the 

responder'ss expectation of the offer has no significant effect on the probability of 

rejectionn (p=0.14).8 We summarize these findings in our first result. 

RESULTT 1: There is a significant negative relation between the offer and the probability 

ofof rejection; there is no evidence of responder behavior being affected by the break. 

Notee that the number of rejections is rather low in both treatments. This may explain why 

thee null hypotheses with regard to responder behavior cannot be rejected. An additional 

ultimatumm experiment that we conducted, with higher rejection rates, provides more 

evidencee that responder behavior is not affected by a break. This experiment, set up in a 

slightlyy different way, will be discussed in the next section. 

Emotions Emotions 

Intensityy scores of experienced emotions in the two treatments are shown in table 5.3. As 

cann be seen from this table, negative emotions like anger, contempt, irritation, and envy 

obtainn a relatively high score. To investigate whether responders cool off during the 

break,, we test whether the means of table 5.3 are different. It turns out that the null 

hypothesiss cannot be rejected for any of the 9 emotions that we asked responders to 

reportt (Mann-Whitney test, two-sided, no significance at the 10% level). The next result 

bearss this out. 

Inn contrast to the power-to-take experiments, there is a significant correlation {coefficient: 0.58; p<0.01) 
betweenn the observation (the offer) and expectations (expected offer), which suggests that responders were 
too some extent motivated to present themselves as realistic, that is, they were inclined to report an 
expectationn that is consistent with their observation. This bias in in reported expectations may explain why 
thee expected offer turned out to be insignificant. Another reason why the expected offer turned out to be 

127 7 



CHAPTERR 5. COOLING OFF AND BARGAINING 

Tablee 5.3. Intensity scores of experienced emotions of responders 

Emotion n 
Fear r 
Envy y 
Anger r 

Sadness s 
Happiness s 

Shame e 
Irritation n 
Contempt t 
Jealousy y 

Basicc Treatment (n=16) 
1.31(0.70) ) 
2.67(2.15) ) 
2.755 (2.29) 
2.00(1.86) ) 
2.75(1.77) ) 
1.38(1.02) ) 
2.755 (2.46) 
2.733 (2.52) 
2.06(1.73) ) 

Cooll  off treatment (n=22 ) 
1.90(1.55) ) 
3.05(1.77) ) 
3.10(2.17) ) 
2.19(1.63) ) 
2.48(1.75) ) 
1.50(1.06) ) 
2.955 (2.01) 
2.55(1.74) ) 
2.95(2.15) ) 

Note:: The intensity scale ranges from 1 (no emotion) to 7 (high intensity). All 
numberss are averages; standard deviations in parentheses. 

RESULTT 2: Responders do not appear to cool off since there is no significant evidence 

thatthat self-reported emotions are affected by the break. 

Becausee we neither find a difference in responder behavior nor in reported emotions 

whenn responders have the opportunity to cool off the data of both treatments are pooled 

inn the analysis that follows. 

Tablee 5.4. Relationship between intensity of emotion and the offer (data of both 

treatmentss pooled) 

Dependentt Variable Explanatory Variable Coefficient P-value Chi-square 
Fear r 
Envy y 
Anger r 

Sadness s 
Happiness s 

Shame e 
Irritation n 
Contempt t 
Jealousy y 

Offer r 
Offer r 
Offer r 
Offer r 
Offer r 
Offer r 
Offer r 
Offer r 
Offer r 

0.042 2 
-0.511** * 
-0.447** * 
-0.693** -0.693** 
0.621** * 

-0.135 5 
-0.564** * 
-0.548** * 
-0.358* * 

0.791 1 
0.001 1 
0.002 2 
0.000 0 
0.001 1 
0.421 1 
0.000 0 
0.000 0 
0.018 8 

0.07 7 
13.18** * 
10.40** * 
18.01** * 
14.95** * 
0.65 5 

15.86** * 
14.37** * 
6.34* * 

Note:: Ordered logit estimates for each emotion; n=38; *p<0.05; **p<0.01 

Too further explore emotions, we have estimated an ordered logit model for each emotion 

separately,, with as dependent variable the emotion score and as explanatory variable the 

insignificantt could be the small number of observations on rejection. Note that the expected offer is related 
too the intensity of emotion (result 3) and that emotion is related to the probability of rejection (result 4). 
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offer.. Table 5.4 shows the logit results. A significant negative relation between the offer 

andd intensity is found for envy, anger, sadness, irritation, contempt, and jealousy. A 

significantt positive relation is found for happiness. Furthermore, we look whether the 

responder'ss expectation of the offer has an effect on emotional intensity. To that purpose 

wee compare each model in table 5.4 with a model that includes both the offer and the 

expectedd offer. Interestingly, it turns out that the expected offer has predictive value for 

envyy (coefficient^.39, p=0.018), anger (coefficient=0.44, p=0.012), and irritation 

(coefficient=0.40,, p=0.013). Marginal significant results are obtained for sadness 

(coefficient=0.30,, p=0.086), contempt (coefficient=0.32, 0.071), and jealousy (-0.29, 

p=0.076).. It thus appears that the higher the offer, the higher the intensity of experienced 

negativee emotions (except for jealousy where the coefficient is negative). The next result 

summarizess these findings. 

RESULTT 3: The intensity of negative (positive) emotions is negatively (positively) related 

toto the offer. In addition, the responded expectation of the offer is positively related to the 

intensityintensity of anger, irritation, and envy. 

Ass discussed in chapters 2 and 3, expectations can influence the intensity of emotion 

becausee of a 'surprise' effect (Ortony, et al., 1988, p. 60). An additional explanation 

wouldd be that expectations are related to social norms, in particular fairness norms 

concerningg the division of the pie (Kahneman, et al„  1986), that operate as a concern or 

goall  to the responder.9 According to Frijda (1986, p. 311) norm violation is an important 

determinantt of emotions of the anger type. Which of these two mechanisms is most 

importantt in the ultimatum game seems an interesting issue for future research. 

Finally,, we look whether the responder's earnings of the experiment in the break 

aree related to experienced emotions. We compare each model in table 5.4 with a model 

thatt includes the earnings of the experiment in the break. Marginal significant results are 

Inn chapter 3 (section 2.3), we argued that expectations can be related to norms that influence behavior in a 
moree cognitive way. In that case, norms do not operate as concerns to the individual that trigger emotions if 
violatedd but as arguments in the so-called regulation phase where the consequences of carrying out an 
actionn tendency are evaluated. For example, when one is intentionally injured, a norm can be that one 
shouldd react against the person who can be held responsible. In this case, the norm provides an additional 
argumentt for retaliation without necessarily having an effect on emotional intensity. 
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obtainedd for contempt (coefficient=-0.05, p=0.062) only. Because the coefficient is small 

andd only marginally significant, we conclude that the cash balance of the experiment in 

thee break is not very important for experienced emotions.10 

Noww that we have established a link between the offer and expected offer, on the 

onee hand, and experienced negative emotions, on the other hand, we investigate whether 

emotionss are related to the decision to accept or reject the offer. We have estimated a 

binaryy logit model for each emotion separately. The dependent variable Reject equals 1 if 

aa responder rejects an offer, and 0 otherwise. The regression results, shown in table 5.5, 

cann be summarized as follows. 

RESULTT 4: The probability of rejection depends positively on the intensity of anger, 

irritation,irritation,  contempt, sadness, and envy. 

Tablee 5.5. Relationship between rejection and intensity of emotion 

Dependentt Variable 
Rejectt (Oor 1) 
Rejectt (0 or 1) 
Rejectt (0 or 1) 
Rejectt (0 or 1) 
Rejectt (0 or 1) 
Rejectt (0 or 1) 
Rejectt (0 or 1) 
Rejectt (Oor 1) 
Rejectt (0 or 1) 

Note:: Binary logit estimate 

Explanatoryy Variable 
Fear r 
Envy y 
Anger r 

Sadness s 
Happiness s 

Shame e 
Irritation n 
Contempt t 
Jealousy y 

;ss for each emotion. The loei 

Coefficient t 
0.101 1 
0.720* * 
0.649* * 
0.612* * 

-0.539 9 
0.150 0 
0.678* * 
0.695* * 

-0.123 3 
functionn is f(x)= 

Constant t 
-2.03 3 
-4.592** * 
-4.481** * 
-3.543** * 
-0.730 0 
-2.113 3 
-4.631** * 
-4.398** * 
-1.591 1 

-l/ff  1 + exn-fa 

Chi-square e 
0.08 8 
6.98** * 
7.27** * 
5.89** * 
2.32 2 
0.12 2 
8.60** * 
8.44** * 
0.22 2 

+bx)l:: n=38: 
*p<0.05;; **p<0.01 

Ann increase in the emotions of result 4 significantly increases the probability of rejection. 

Notee that happiness and jealousy are not significant. While these two emotions are related 

too the offer, they are not important for the decision to accept or reject an offer. 

AA possible explanation for this small cash balance effect could be that responders who earned relatively 
littl ee in the experiment in the break were somewhat frustrated (and aroused). Because the level of arousal of 
thee central nervous system is a determinant of emotional intensity (see chapter 2, section 2.2), this may 
explainn the negative relation between the earnings of the experiment in the break and contempt. 
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Tablee 5.6. Intensity scores of experienced emotions of responders who reject 
andd accept 

Emotionn Responders who reject (n=5) Responders who accept (n=33) 
Fear r 
Envy y 
Anger r 

Sadness s 
Happiness s 

Shame e 
Irritation n 
Contempt t 
Jealousy y 

1.80(1.30) ) 
5.00(1.41) ) 
5.40(1.14) ) 
4.000 (1.87) 
1.60(0.89) ) 
1.60(1.34) ) 
5.60(1.52) ) 
5.20(1.30) ) 
2.20(1.79) ) 

1.633 (1.29) 
2.566 (1.79) 
2.566 (2.08) 
1.811 (1.51) 
2.75(1.80) ) 
1.422 (1.00) 
2.455 (1.97) 
2.22(1.86) ) 
2.633 (2.06) 

Note:: The intensity scale ranges from l(no emotion) to 7 (high intensity); pooled emotion 
scoress of both treatments. All numbers are averages; standard deviations in parentheses. 

Finally,, we look whether responders who reject the offer differ in terms of the intensity of 

experiencedd emotions from responders who accept the offer. Table 5.6 shows the emotion 

scoress for responders who reject and for responders who accept the offer. It turns out that 

thosee responders who reject experience significantly more anger, contempt, irritation, 

envy,, and sadness than responders who accept (Mann-Whitney test, p<0.05). 

5.2.45.2.4 Additional experiment 

Becausee the number of rejections is rather low in both the basic and cool off treatment, 

thee null hypotheses with regard to responder behavior cannot be rejected easily. Ideally, 

onee would like to have more observations in order to have more statistical power. 

Unfortunately,, there are limits to the amount of time and money one can spend on 

gatheringg data. An efficient way to overcome this problem is to obtain higher rejection 

ratess by making use of deception: give each responder a greedy offer (which is more 

likelyy to get rejected) and let him or her believe it was made by another subject who had 

thee role of divider. To further explore responder behavior, an additional ultimatum 

experimentt was run in this way at the Technical University Eindhoven and Tilburg 

University.11 1 

Theree is some debate among experimental economists about the desirability of deception. While it 
appearss that the predominant view among economists is that deception should be avoided in an experiment, 
Bonettii  (1998) argues that there are potential gains from deception and there is littl e evidence that it has 
undesirablee consequences. In a reply to Bonetti, Hey (1998) argues that by deceiving subjects, the 
experimenterr has lost control, which Hey finds unacceptable. McDaniel & Starmer (1998) point out that 
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Inn the additional experiment, two classrooms were used. First, all subjects came 

togetherr in one of the classrooms. We asked each subject to draw a card (randomly) to 

determinee her or his role (A or B) in the experiment. Subjects who were assigned the role 

off  'A' were asked to go to the other room, while subjects with role 'B' were asked to 

stay.. After subjects with role 'A' were gone to the other room, all subjects (A and B) 

receivedd instructions about the ultimatum game and were told they had the role of 

responder.. Subsequently, each subject received an offer of 4 out of 20 Dutch guilders 

fromm a fictitious divider. We told subjects that the offers were made by the subjects in the 

otherr classroom who were assigned the role of divider (each responder thought he or she 

wass paired with a divider in the other room). 

Inn the additional experiment, there was again a 'basic' treatment where responders 

decidedd immediately after they learned about the offer, and a 'cool off' treatment where 

theyy received the offer immediately but had to make the decision whether or not the 

acceptt the offer after a break of approximately 45 minutes. In the break, subjects were 

askedd to fil l out several questionnaires that were part of a marketing study on consumer 

behaviorr and unrelated to the ultimatum game.12 Each subject received 15 Dutch guilders 

thatt were independent from their earnings in the ultimatum experiment. Experienced 

emotionss were measured in the same way as in the experiment of the previous section. 

Thee experiment lasted for one-hour and 15 minutes. 

Thee results of the additional experiment are roughly in line with the results of the 

previouss section. We cannot reject the hypothesis that responder behavior in the basic 

treatment,, where 36 out of 54 responders reject, is the same as behavior in the cool off 

treatmentt where 26 out of 51 responders reject (Fisher exact test, two-tailed, p=0.116). 

Furthermore,, the hypothesis that experienced emotions are the same in the basic and cool 

offf  treatments, cannot be rejected except for envy (Mann-Whitney test, p=0.02; no other 

emotionss are significant at p<0.10). On average, responders in the cool off treatment 

deceptionn may have short term benefits but claim that these are outweighed by potentially large spillover 
effectss due to subject pool tainting. In general, we believe that economic laboratories should not make use 
off  deception and should try to entertain a reputation of being honest with subjects. The experiment reported 
iss this section did not take place in an economic laboratory but was part of a psychological experiment on 
consumerr opinion. In this experiment, we did not refer to any economic laboratory or to (experimental) 
economics. . 
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experiencedd more envy than responders in the basic treatment. Again, there is no 

evidencee that experienced emotions are softened by the break. 

Becausee all responders received the same offer, we cannot establish the relation 

betweenn the offer and experienced emotion, as was done in the previous section.13 If we 

lookk whether responders who rejected the offer differ in terms of experienced emotions 

fromm responders who accepted the offer, it turns out that responders who rejected 

experiencedd significantly less happiness, joy, and jealousy (Mann-Whitney test, two-

tailed,, p<0.05). However, there is no evidence that responders who rejected experienced 

negativee emotions such as anger, irritation, or contempt more intensely (Mann-Whitney 

test,, two-tailed, no significance at the 10% level). Although responders who rejected in 

thee experiment of the previous section also reported less intense happiness and joy, we 

noww find no evidence for differences in experienced negative emotions such as anger, 

irritationn or contempt. One would expect these negative emotions to be intermediate 

variables:: they are caused by the offer and explain the decision to accept or reject, as was 

thee case in the previous experiment and in the related power-to-take experiments of 

chapterr 3. So, why do negative emotions not operate as intermediate variables in the 

additionall  experiment? Unfortunately, this question is not easy to answer and the 

explanationn that we offer is admittedly speculative. 

Givenn the experiment of the previous section and the power-to-take experiments 

off  chapter 3, we conjecture there is more noise in the data on experienced emotions, in 

particularr negative emotions, due to some differences in the experimental procedures 

betweenn this additional experiment and the other experiments of this thesis. First, some 

subjectss in the additional experiment may have believed that there is some probability of 

themm being deceived by the experimenter.14 Perhaps these subjects accepted the offer 

Thee task that subjects did in the break of the additional experiment is different from the task subjects did 
inn the experiment of the previous section. Because both tasks are done individually and are not likely to 
generatee emotion, we trust that these tasks are equivalent in terms of emotional neutrality. 

Whenn we look at the correlation between the expected offer and experienced emotions, it turns out that 
onlyy jealousy is significantly correlated to the expected offer (coefficient: -0.31; p<0.01). Furthermore, 
theree is no evidence that the expected offer is related to the decision to accept or reject the offer (e.g. 
correlationn coefficient: -0.06, p=0.57). To explain why expectations are not related to negative emotions 
suchh as anger, irritation and contempt (as is the case in the experiment of the previous section), see our 
conjecturee below. 

Thee reason why responders in the additional experiment could be suspicious is that they had no common 
knowledgee of the instruction for the dividers, in contrast to the other experiments of this thesis where the 
instructionss were always read aloud in front of all subjects. 
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(whichh seems rational if one believes the divider is fake) but nevertheless reported to 

havee experienced intense negative emotions (e.g. anger or contempt towards the 

experimenter).. This may then explain why no difference in experienced emotion is found 

betweenn subjects who accepted and those who rejected. 

AA second difference in experimental procedures that may cause more noise in the 

additionall  experiment concerns subjects' beliefs about their anonymity. In the additional 

experiment,, subjects were located in a regular classroom where they sat next to each 

otherr without any partition, in contrast to the experiment of the previous section where 

subjectss were sitting at tables with partitions. It is possible that subjects in the additional 

experimentt felt less anonymous because other subjects could observe them when 

reportingg their experienced emotions. Possibly, this may have induced subjects to report 

theirr emotions in a more socially desirable way (see also chapter 2, section 3). Now, if 

responderss who accepted the offer, and presumably were not very emotional, believe one 

shouldd always show 'anger' or 'contempt' when receiving an 'unfair' offer, it would 

explainn why no difference in experienced emotion is found between subjects who 

acceptedd and subjects who rejected. 

5.33 Summary and conclusion 

Inn this chapter the influence of emotions on economic decision-making was studied in the 

relativelyy simple environment of the ultimatum game. We found that the lesser the 

responderr is offered, the stronger are negative emotions like anger, contempt, irritation, 

envyy and sadness experienced by the responder. In addition, negative emotions are 

positivelyy related to responders' expectations of the offer. Furthermore, it turns out that 

thee intensity of negative emotions significantly increases the probability of rejecting an 

offer. . 

Inn the cool off treatment responders received the proposal of the divider before a 

onee hour break and could only react to the offer after the break. Neither experienced 

emotionss nor behavior are affected by this break. Because during the break subjects did 

ann individual task that is unrelated to the ultimatum game, it is unlikely that responders 

constantlyy experience intense emotions during that break. It seems more likely that they 

134 4 



CHAPTERR 5. COOLING OFF AND BARGAINING 

experiencedd negative emotions again when they had to decide after the break. So, 

althoughh emotions are typically of short duration, this result suggests that they are robust 

inn terms of their effect on decision-making because they show up (again) when one 

actuallyy has to make a decision. This result seems in line with one of Frijda's (1988) laws 

off  emotions, saying that it is not time but repetition that soften emotions: 'Time does not 

reallyy soften emotions (...) Emotional events retain their power to elicit emotions 

indefinitely,, unless counteracted by repetitive exposures that permit extinction or 

habituation,, to the extent that these are possible "(p.354). 

Thee observation that responders reject positive amounts of money in an ultimatum 

gamee (which is not in line with the standard model) has puzzled economists for many 

years.. The explanations that have been offered in the recent literature assume that 

individualss are not only motivated by their own payoffs but also by considerations of 

fairnesss and equity (Bolton & Ockenfels (2000), Fehr & Schmidt (1999), and Rabin 

(1993);; see section 5 in chapter 3 for a more detailed discussion). The results of this 

chapterr suggest that emotions are an important determinant of responder behavior, even 

whenn decisions are delayed (as may be the case in many economic decisions outside the 

laboratory).. While generally these fairness/equity models are consistent with our finding 

thatt responders reject 'unfair' positive offers, (potentially) important features of emotions 

aree missed. For example, our results show that expectations matter for the intensity of 

experiencedd emotions. In some of the models mentioned above (e.g. Fehr & Schmidt, 

Boltonn & Ockenfels) expectations do not play any role. In others they do play a role but 

aree assumed to be always consistent with reality (e.g. Rabin), which turns out not to be 

thee case in the ultimatum experiment. In chapter 6, where the results of all the 

experimentss in this thesis are evaluated, we come back to our claim that in many cost-

benefitt models important features of emotions are missed. 

Inn the context of bargaining, we see several directions for future research. First, to 

enhancee validity, emotions could be measured in other ways than the use of self-reports 

(forr example, by measuring heart rate, galvanic skin response, or hormonal patterns; cf 

Burnham,, 1998). Second, the role of expectations could be further explored. It would be 

interestingg to see whether the emotional response can be affected by manipulating 

responders'' expectations (e.g. by giving responders information about offers in previous 
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experiments).. This would shed some more light on whether expectations operate as a 

"surprise""  effect on emotional intensity, or whether they are related to norms that operate 

ass a concern to the individual (see result 3). Third, it would be interesting to let 

responderss 'cool off' for a longer period than one hour. There are, however, limits to how 

longg one can keep subjects in the laboratory. Of course, it is possible to let subjects 'cool 

off'' outside the laboratory and ask them to return later in time but this will be at the 

expensee of experimental control (for example, subjects may discuss the decision problem 

withh friends or relatives). Finally, features of the experimental situation can be changed 

suchh that emotions are more likely to arise without changing the economic context. For 

example,, it is well known that the propensity of getting emotional is higher when people 

aree tired and the (room) temperature is high (van Goozen et al., 1994). 

136 6 



CHAPTERR 5. COOLING OFF AND BARGAINING 

Appendixx 5: Instructions ultimatum game 

(translatedd from Dutch) 

Instruction ss responders 
Inn this experiment all participants are divided into pairs. The experimenter provides a 
fixedd amount of money a single time that must be divided between you and another 
participantt of the experiment. In the experiment you are "participant B" and the other 
participantt "participant A". The fact that you are participant B was determined randomly 
(byy picking a card in the reception room). 

Thee amount that must be divided between you and participant B is 20 guilders. The 
moneyy is divided according to some procedure that consists of two phases. It is not 
possiblee to communicate with participant A during this procedure. Dividing the money is 
donee anonymously. 

PhasePhase J 
Inn the first phase participant A proposes to you how the 20 guilders are to be divided 
betweenn you and participant A. Participant A is free to propose any possible division of 
thee 20 guilders. 

PhasePhase 2 
Inn the second phase you learn about the proposal of participant A. You must decide 
whetherr to accept or reject the proposal. If you accept the proposal, the 20 guilders will 
bee divided according to the proposal. The division procedure is finished and the 
experimentt ends. If you reject the proposal, participant A does not receive anything. In 
thatt case you also do not receive anything. The division procedure is finished and the 
experimentt ends. 

Example Example 
Wee will illustrate the division procedure with the help of an example. Suppose participant 
AA makes the following proposal: 10 guilders for participant A and 10 guilders for 
participantt B. If participants B accepts this proposal, then participant A and B both 
receivee 10 guilders. The division procedure is now finished and the experiment ends. If 
participantt B rejects the proposal, then participant A does not receive anything. In that 
casee participants B does not receive anything too. The division procedure is now finished 
andd the experiment ends. 

AnnouncementAnnouncement in Basic Treatment 
Youu have read the instructions of this experiment. You are about to participate in an 
anotherr experiment that is planned for today. When that experiment ends, the division 
experimentt of which you have read the instructions will start. 
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AnnouncementAnnouncement in Cool off Treatment 
Youu have read the instructions of this experiment. You are about to learn the proposal of 
participantt A whom you are paired with. After learning about this proposal, you will 
participatee in another experiment that is planned for today. When that experiment ends, 
thee division experiment will continue. 

Instruction ss dividers 
Inn this experiment all participants are divided into pairs. You participate in an economic 
negotiationn a single time. There are two negotiators: negotiator A and negotiator B. In 
thiss experiment you are negotiator A and your opponent negotiator B. 

Thee negotiation consists of dividing an amount of 20 guilders that is provided by the 
experimenter.. The negotiation consists of two phases. 

PhasePhase J 
Inn the first phase you (negotiator A) proposes to negotiator B how the 20 guilders are to 
bee divided between you and negotiator B. You can make a proposal only once. In your 
proposall  any possible division of the 20 guilders is allowed. Note that the amount 
allocatedd to yourself and the amount allocated to your opponent sums up to 20 guilders. 
Forr example, if you allocate 19 guilders to yourself, then the remaining guilder is 
allocatedd to your opponent. If you allocate 17 guilders to yourself, then the remaining 3 
guilderss are allocated to your opponent 

PhasePhase 2 
Inn the second phase negotiator B learns about your proposal and must decide whether to 
acceptt or reject the proposal. If negotiator B accepts your proposal, the 20 guilders will 
bee divided according to the proposal. The negotiation is finished and the experiment 
ends.. If negotiator B rejects the proposal, then you and negotiator B both do not receive 
anything.. The negotiation is finished and the experiment ends. 

Example Example 
Wee will illustrate the negotiation with the help of an example. Suppose negotiator A 
makess the following proposal: 18 guilders for negotiator A and 2 guilders for negotiator 
B.. If negotiator B rejects this proposal, he or she does not receive anything. In that case 
negotiatorr A does not receive anything too. The negotiation is now finished and the 
experimentt ends. If negotiator B accept the proposal, then negotiator B receives 2 
guilderss and negotiator 18 guilders. The negotiation is now finished and the experiment 
ends. . 

Anonymity Anonymity 
Anonymityy is guaranteed is this experiment. You do not know who is negotiator B and 
negotiatorr B does not know who you are. After this experiment and the other experiment 
inn which you participate are finished, all participants will be paid in a separate room one 
byy one. Other participants do not know your earnings in the experiments. 
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AnnouncementAnnouncement (Basic and Cool off Treatment) 
Youu have read the instructions of this experiment. You must now make a proposal to 
negotiatorr B. You do this with the help of the form that you received together with the 
instructions.. On the form you indicate how the 20 guilders are to be divided. At the end 
off  the experiment you will learn whether your opponent has accepted or rejected the 
proposal. . 
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Chapterr  6 

Summary,, evaluation, and futur e research 

Sectionn 6.1 starts out with a summary of all previous chapters in this thesis. In section 

6.2,, the experimental findings are evaluated. In particular, the question is addressed 

whichh set of ingredients would provide a better account of emotions in economic 

behavior.. Finally, in 6.3 some suggestions for future (experimental) research are given. 

6.11 Summary 

Inn the last two decades emotions have become a major area of scientific study in 

psychology.. It appears that emotions play an important role in many psychological 

processes,, like learning, attention, and memory. Recent neuroscientific research even 

suggestss that emotions are essential for rational decision-making. Economists, however, 

havee typically neglected the role of emotions in their research. The goal of this thesis is to 

investigatee how emotions influence economic behavior in a series of laboratory 

experiments.. Experienced emotions are measured with the help of self-reports. In each 

experiment,, participants are confronted with a decision problem that reflects in a simple, 

abstract,, but fundamental way an important economic situation. Taxation, investment, 

biddingg in auctions, and bargaining are the type of decision problems covered by this 

thesis.. Each experiment can be seen as a real economic situation because participants are 

paidd according to their decisions and (on average) earnn their opportunity costs of time. 

Chapterr 2 gives a short review of relevant psychological literature. It starts with the 

questionn how emotions are defined. Emotions typically arise when one evaluates an event 

ass relevant for one's concerns or preferences. If concerns are promoted, positive emotions 

result.. If concerns are damaged, negative emotions arise. Positive emotions, like joy or 
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relief,, are experienced as pleasurable whereas negative emotions, such as anger or 

sadness,, are experienced as painful. Emotions thus have a direct hedonic impact. An 

importantt feature of emotions is that they are "cognitively impenetrable": one cannot 

choosee to have or not have emotions, given certain stimuli or events that are relevant for 

one'ss concerns (Frijda, 1986). In the emotion literature, there appear to be two ways to 

definee emotions. First, emotions can be defined in terms of action tendency (bodily 

components),, which is the urge to execute a particular form of action (e.g. approach or 

avoidance).. Whether or not an action tendency results in action depends on the so-called 

regulationn phase where the consequences of executing an action tendency are evaluated. 

Second,, emotions can be defined in terms of their eliciting conditions (mental 

components).. Loosely speaking, emotions are what causes them. For example, anger is 

definedd as the action of another person that is disapproved of and that has undesirable 

consequencess for the individual itself. 

Next,, chapter 2 discusses some important aspects of emotions, such as intensity, 

duration,, relation to mood, and effects on cognition and behavior. Finally, the issue of 

measurementt is addressed. In principle, emotions can be measured in terms of behavior 

(e.g.. facial expression), physiology (e.g. heart rate, galvanic skin response), or subjective 

experiencee (e.g. awareness of the situation as relevant and urgent with respect to ways of 

dealingg with it, awareness of physiological changes). While each form of measurement 

hass its limitations, assessment of the subjective experience with the help of self-reports is 

thee most widely used method and generally considered to be valuable and useful. 

Becausee self-reports are also cheap, efficient, and easy to implement in economic 

experimentss (without much loss of experimental control), this instrument has been chosen 

forr measurement throughout this thesis. 

Inn chapter 3, three experiments on the so-called power-to-take game are discussed. 

Thiss game models in a simple but fundamental way situations where one agent can 

(potentially)) appropriate part of the endowment of another agent. It captures important 

aspectss of taxation, principal-agent relationships, and monopoly pricing. The game 

consistss of two stages. First, one player (the take authority) can claim any part of the 

endowmentt of the other player (the responder). Then, the latter player can respond by 

destroyingg (part) of the own endowment. We focus on how emotions influence responder 
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behavior.. The results show that a higher take rate increases the intensity of negative 

emotions,, such as irritation, contempt, and envy, and decreases the intensity of positive 

emotionss like happiness and joy. Furthermore, negative emotions drive destruction and at 

highh emotional intensity, responders typically destroy everything. In addition, 

expectationss of the claim to be made by the take authority turn out to be important for the 

probabilityy of destruction (responders who are optimistic typically destroy). Because 

destructionn of own resources is inefficient, emotional hazard is identified as a new source 

off  efficiency costs. Finally, it appears that emotional hazard is a robust phenomenon: it 

alsoo occurs when groups decide or when individuals have earned their resources. 

Chapterr 4 consists of two studies on decision-making under risk. In the first study, 

itt is investigated how anticipated and experienced emotions influence investment 

behavior.. It is find that global risk - i.e. risk independent of an agent's investment 

decisionn (like political risk) - substantially decreases investment. Also effort to obtain the 

capitall  used for investment decreases investment substantially. These results are neither 

inn line with expected utility theory nor with psychologically orientated theories of 

decision-makingg under risk (e.g. prospect theory or regret theory). The economic 

relevancee of the results is discussed and an explanation is offered that takes the role of 

experiencedd emotions and anticipated emotions into account. In addition, an (alternative) 

emotion-basedd explanation is provided for related experimental findings concerning the 

commonn ratio effect. Finally, it is briefly explored how individuals react to a substantially 

greaterr global risk and whether anticipating future emotions affect emotions in the 

present. . 

Inn the second study of chapter 4, it is investigated whether acute emotions affect 

biddingg behavior in a first-price sealed bid auction. Each subject bids in two auction 

series.. To induce emotions, subjects are confronted with a random economic shock, either 

positivee or negative, after the first series. It turns out that the economic shock has a 

significantt effect on subjects' experienced emotions and mood. Next, the relation between 

emotionss (mood) and bidding behavior in the second auction series is studied. Subjects 

whoo experience negative affect, bid significantly higher given their private value, while 

subjectss who are in good mood do not change their bidding behavior. We offer two 

interpretationss for these results - one in terms of revealed risk preferences and one in 
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termss of probability weighing - and discuss them in light of some related psychological 

work. . 

Chapterr 5 investigates within the context of an ultimatum bargaining experiment 

whetherr emotions and their behavioral effects are robust with respect to time. Because in 

manyy economic decision situations individuals often have the opportunity to delay their 

decisionss (which then may be less impulsive and emotion driven), this seems an 

interestingg issue. The first treatment of the experiment is the ultimatum game as it is 

commonlyy implemented. It allows one to study whether ('unfair') offers evoke emotions 

andd whether these emotions influence rejection behavior. In the second treatment, the 

responderr learns about the offer of the divider immediately but must make the decision 

whetherr or not to accept this offer after a one-hour break. This treatment tells one 

whetherr time softens emotions triggered by an 'unfair' offer and, if so, how this affects 

responderr behavior. It turns out that negative emotions drive rejection behavior and that 

neitherr responder behavior nor experienced emotions are affected by the break. This 

resultt suggests that emotions are robust in terms of their effect on decision-making 

becausee they show up (again) when one actually has to make a decision. 

6.22 Evaluation 

Thee most central conclusion of the experiments reported in this thesis is that emotions 

systematicallyy influence economic decisions in ways not accounted for by existing 

economicc models. An important question now is which set of ingredients would provide a 

betterr account of the role of emotions in economic behavior. On the basis of the obtained 

experimentall  results, we will argue that the following five ingredients are of importance 

whenn dealing with emotions: (i) the framing of the decision situation; (ii) the specific 

emotionn and institution; (iii ) emotional intensity; (iv) anticipated versus experienced 

emotions;; (v) hedonic consequences. Furthermore, we will argue that by explaining 

emotionss in terms of cost-benefit models some of these ingredients are likely to get 

missed. . 
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FramingFraming of the decision situation 

Inn many economic models the way a decision problem is presented to agents is assumed 

nott to play any role. Experimental research, however, has demonstrated that framing 

issuess can be important in a variety of decision situations. For example, in the context of 

decision-makingg under risk there is evidence that individuals react differently to losses 

comparedd to gains, and that the particular framing of the decision situation may 

determinee how losses and gains are perceived (e.g. Kahneman & Tversy, 1979). And, in 

thee sphere of ultimatum bargaining, it matters whether the game is presented as an 

interactionn between a buyer and a seller, or as dividing a 'pie' between a divider and 

responder.11 In the domain of emotions, we will argue that whether emotions are triggered 

orr not (and, if so, which ones and with what intensity) is likely to depend on the 

particularr framing of a decision situation. We offer two pieces of experimental evidence 

whyy framing might be important when dealing with emotions. 

First,, the results of the investment experiment in chapter 4 suggest that global risk 

(i.e.. risk independent of an investment decision) decreases investment because it triggers 

acutee anxiety. Whether anxiety is triggered or not is likely to depend on how global risk 

iss presented to the subjects. We argued that if it is introduced before an investment 

decisionn has to be made but resolved after this decision, subjects are likely to perceive it 

ass a salient threat to their concerns (monetary earnings) and, consequently, experience 

anxiety.. In that case, anxiety motivates to reduce risks. However, if global risk is reduced 

too a single stage - this entails that all probabilities are multiplied with the global risk 

factorr -, there is no threat to lose the return on investments anymore. Consequently, 

emotionss are not very important in this situation and other (more) cognitive motivations 

aree likely to guide behavior. 

Second,, the results of the power-to-take game in chapter 3 and the ultimatum 

gamee in chapter 5 show that expectations can be important for economic decisions. We 

arguedd that expectations are related to norms (standards) that either operate as a concern 

too the individual and influence the intensity of experienced emotions, or as an argument 

inn the regulation phase and affect behavior in a more cognitive way. What individuals 

expectt of others is likely to depend on the particular framing of the decision situation. For 

11 See e.g. Davis & Holt (1993, p. 265) and references therein. 
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example,, the results of the power-to-take game show that if endowments are earned, 

responderss become more pessimistic (expect a higher take rate). In addition, it matters 

whetherr players are presented as groups or as individual players because responders 

becomee more optimistic when they play against groups. 

TheThe specific emotion and institution 

Givenn that an emotion is triggered, the behavioral consequences appear to be emotion and 

institutionn specific. The evidence that supports this claim comes from the experiments on 

riskk taking reported in chapter 4. First, there is evidence that different emotions affect risk 

takingg behavior in different ways. As already discussed in the context of framing, we 

arguedd that global risk in the investment experiment is likely to trigger acute anxiety 

whichh motivates to reduce risk. This is in line with our finding that investment decreases 

whenn subjects are confronted with global risk. When global risk is increased 

substantially,, it turns out that subjects become significantly more angry but (on average) 

doo not change their investment behavior compared to the situation where there is no 

globall  risk. One of the explanations that we offered for this surprising result is that 

subjectss evaluate the high global risk they are subjected to as inappropriate and blame the 

experimenter.. In that case, anger may operate as counter force against anxiety, which is 

inn line with psychological evidence suggesting that anger promotes risk seeking. 

Moree evidence for our claim that different emotions effect risk taking in different 

wayss comes from the auction experiment. In that experiment it was found that bidders 

whoo are in a good mood do not change their bidding behavior, whereas bidders who are 

inn a bad mood bid significantly higher. This result shows that positive and negative 

emotionss (mood) can have asymmetric effects on behavior. 

Second,, it appears that the behavioral effects of emotions can be institution 

dependent.. In the auction experiment, we found that bidders who are in a good mood do 

nott change their bidding behavior, which can be interpreted as their revealed risk 

preferencess not being affected by their mood. This result is not line with psychological 

evidencee suggesting that positive feelings typically reduce risk seeking in the domain of 

binaryy lottery choice in order to maintain one's (good) mood. We have explained this 

discrepancyy by referring to an important difference between the private value auction and 
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thee binary lottery task: in the private value auction the negative consequences of risk 

takingg are much less transparent compared to the lottery choice where all probabilities 

andd outcomes are explicitly stated. In the latter institution, subjects can easily avoid 

(salient)) negative outcomes and maintain their mood by choosing the safe option. The 

effectss of (positive) emotions on risk taking thus appear to depend on the specific 

institutionn under which decisions are taken. 

EmotionalEmotional intensity 

Inn chapter 2, we discussed that emotions can be defined as action tendencies which have 

thee character of urges or impulses. An important feature of action tendencies - and thus 

emotionss - is that they are programs that have precedence in the control of action and 

informationn processing. In particular when the intensity of an emotion is strong, it may 

surpasss what Frijda (1986) calls "regulation thresholds" or "points of no return". In other 

words,, if the intensity of an emotion becomes high, the emotional reaction is more likely 

too disturb or even override other considerations in the decision-making process. 

Wee have found experimental evidence that is consistent with this picture of 

emotions.. In the power-to-take experiments of chapter 3, it turned out that negative 

emotionss drive the destruction of own (earned) economic resources. In particular, we 

foundd that responders who destroyed everything experienced more irritation than 

responderss who destroyed nothing or an intermediate amount. Apparently, when the 

intensityy of emotion is high, responder behavior becomes more extreme. This kind of 

behaviorr could be interpreted as responders having surpassed a point of no return. In that 

case,, one may say that the emotional reaction has to some extent hijacked other (more 

rational)) considerations. 

Skepticss nevertheless may say that responders who choose extreme actions do so 

becausee they simply prefer them (and make them better off). Emotions, they may argue, 

onlyy operate as an underlying mechanism of preferences. Responders are rational in the 

sensee that they consider their options and choose the one that maximizes utility. While 

thiss argument may appear appealing, we think it leaves out some important aspects of 

emotions.. First, if emotions are indeed an underlying mechanism of preferences, then 

factorss that influence the intensity of emotions, such as concern strength, unexpectedness, 
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arousal,, and effort are likely to affect preferences. In that case, preferences are not stable 

anymore.22 Second, our interpretation that emotions disturb other (more rational) 

considerationss is supported by psychological evidence. For example, Leith & Baumeister 

(1996)) argue that a negative emotion in combination with high arousal (e.g. anger) leads 

too less careful rational thought and through this way affects risk-taking behavior. Other 

evidence,, discussed by Caplin & Leahy (2001), shows that anxious individual avoid 

potentiallyy relevant information. To conclude, emotions do not only shape preferences 

butt are likely to affect the process of decision-making as well, in particular when their 

intensityy is high. 

AnticipatedAnticipated versus experienced emotions 

Whenn economists deal with emotions, they generally do not distinguish between 

anticipatedd and experienced emotions. For example, when an individual chooses to 

behavee honestly in situations where dishonesty would yield a larger payoff (e.g. 

situationss in which detection is impossible or highly unlikely), this behavior can be 

rationalizedd by referring to the disutility of guilt that is associated with dishonesty (e.g. 

Becker,, 1976; Frank, 1988). This approach only considers the emotional consequences of 

actions.. Because it is assumed that rational individuals perfectly anticipate these 

emotionall  consequences, emotions need not be experienced when a decision is being 

made.. Furthermore, it is assumed that individuals not only consider emotional 

consequencess for themselves but also for others. 

Inn the investment experiment of chapter 4, we argued that a distinction between 

anticipatedd and experienced emotions is useful. Anticipating emotions is a cognitive 

operation,, which is not likely to disturb other cognitive evaluations or bias motivations. 

Onn the other hand, experienced emotions may systematically bias motivations and/or 

cognitions.. For example, in the investment experiment we argued that global risk 

decreasess investment because it is likely to trigger acute anxiety, which motivates to 

22 Hermalin & Isen (1999) incorporate the effects of positive and negative affect on (strategic) decision-
making,, without assuming fixed preferences. In their intertemporal model, preferences in a particular 
periodd are determined, in part, by affect at the beginning of that period. In this approach emotions shape 
preferencess but do not affect the way decisions are made. Furthermore, their model assumes that agents are 
ablee to predict the changes in preferences of other agents, which is not supported by our experimental 
findingss as we will discuss below. 
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reducee risk. Furthermore, by making a distinction between anticipated and experienced 

emotionss we were able to explain a variety of related experimental results on the common 

ratioo effect (see 4.1.5). 

Accordingg to Loewenstein (2000) people typically underestimate the impact of 

futuree emotions or the impact of emotions experienced by others. The results of the 

investmentt experiment suggest that investors do anticipate the greater psychic costs of 

investmentt failure when the capital used for investment has been produced by own effort. 

Inn other words, we found evidence that individuals anticipate their own future emotions. 

Whetherr this anticipation of emotion is still an underestimation cannot be established on 

thee basis of the obtained experimental data. 

Withh regard to the emotions of other agents, we found evidence that these 

emotionss are in some situations completely neglected. In particular, it seems that 

decision-makerss neglect the degree of effort done by others, which, we argued in chapters 

33 and 4, is an important determinant of the intensity of negative emotions. In the power-

to-takee experiments (chapter 3), the take authorities do not anticipate the effect of effort 

onn responder behavior when selecting a take rate since the take rates in the effort and no-

effortt experiment are similar. Yet responder behavior turned out to be affected by effort, 

withh more destruction in the no-effort experiment. 

HedonicHedonic consequences 

Becausee emotions are experienced as either painful or pleasant they have direct 

consequencess for well being. The experiments reported in this thesis provide ample 

evidencee for this claim. For example, in the power-to-take experiments (chapter 3) the 

takee rate has a direct hedonic impact because the intensity of negative (positive) emotions 

iss positively (negatively) related to this rate. And, in the auction experiment (chapter 4), 

thee random economic shock turns out to have a significant effect on bidders' experienced 

emotionss and mood. Furthermore, it appears that the hedonic impact of an emotion is not 

limitedd to those subjects whose behavior is ultimately influenced by it but also affects 

otherr subjects. For example, responders in the power-to-take experiment who did not 

destroyy own resources also reported to have experienced negative emotions. These 

findingss suggest that the welfare effects due to the direct hedonic impact of emotions can 
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bee quite substantial (in addition to the welfare effects caused by the behavioral impact of 

emotionss (cf. emotional hazard in chapter 3)). 

Whenn economists deal with emotions, they usually try to explain some pattern of 

behaviorr that is inconsistent with pursuing own material self-interest. Basically, they 

referr to the emotional consequences of actions that decision-makers may anticipate when 

makingg a decision. For example, when someone cooperates in a one-shot prisoner's 

dilemmaa game, it is explained by referring to the emotional costs of guilt that would be 

triggeredd by defection (e.g. Frank, 1988). However, if behavior is consistent with 

pursuingg narrow self-interest, for example when a responder in an ultimatum game 

acceptss an 'unfair' offer, the resulting outcome is assumed not to have any emotional 

consequences.. In many instances this need not be the case (as our results of chapter 5 

show)) and the cost-benefit approach is therefore likely to neglect a potentially important 

welfaree effect. 

6.33 Future research 

Inn the individual chapters we have already given several suggestions for future 

experimentall  research. Among other things, we mentioned: manipulating expectations, 

delegationn and optimal contracting, risk behavior under different degrees of global risk or 

otherr (market) institutions, investigating different types of emotions in auctions, framing 

issuess (keep the economic context the same but manipulate emotional factors), and gathe-

ringg additional data on experienced emotions (i.e. exploring physiological measure-

ments). . 

Anotherr interesting topic for future research would be to learn more about how 

emotionss affect the use of information in different decision problems. For example, one 

couldd design a market experiment where subjects are not given any information (concer-

ningg bids, offers, quantities, etc) but where they have the opportunity to gather 

informationn themselves, which is recorded by the experimenter. By manipulating the 

emotionall  states of subjects (e.g. via economic shocks), such an experiment may reveal 

whetherr different emotional states are related to a different use of information. More 
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generally,, such an experiment may shed more light on the relationship between affective 

factorss and the strategies (decision rules) people use when interacting in markets. 

Examiningg the behavioral effects of emotions under high intensity would also 

constitutee an interesting avenue for future research. As we noted before, when the 

intensityy of an emotion becomes high, it may surpass what Frijda (1986) calls "regulation 

thresholds""  or "points of no return". In other words, emotions are more likely to affect 

behaviorr when they are intense. To get a good picture of the economic significance of 

emotions,, we need to study them under a wide range of intensities. Whether it is possible 

too induce strong emotions in the laboratory is as yet unclear. Because the financial stakes 

subjectss are dealing with are usually of modest size emotions are not likely to be very 

intense,, except may be for negative emotions such as anger and contempt that depend 

stronglyy on ego-involvement. A possible way to induce strong emotions is to increase the 

stakess substantially. While some researchers have already investigated economic 

behaviorr in situations where the financial incentives were of considerable size (e.g. 

Slonimm & Roth, 1998), there has not been any study with such incentives on emotions. 

Givenn that emotions have direct hedonic consequences (as we established above), 

anotherr challenging question for economists would be how to deal with the welfare 

effectss of emotions. One may think that because emotions have a relatively brief duration 

thesee welfare effects are expected to be rather minimal. However, the results of chapter 5 

suggestt that emotions can be triggered again when one thinks about the event that has 

originallyy generated them. Given the possibility that past emotions are again experienced, 

thee welfare effects of emotions could be larger than one may suspect at first sight. 

Finally,, it would be interesting to develop new theoretical models that are able to 

explainn the observed experimental findings and that could be further tested empirically. 

Althoughh we argued in the previous section that cost-benefit models are likely to neglect 

manyy important features of emotions, it is as yet not clear how these new theoretical 

modelss would look like. Some researchers have already done some work in this direction 

eitherr by extending the traditional model (Caplin & Leahy, 2001; Hermalin & Isen, 1999; 

Wu,, 1999) or by suggesting an alternative approach (Eister, 1998; Loewenstein, 2000; 

Loewensteinn et al., forthcoming; van Winden, 2001).3 

33 Another approach is to explain emotions in an evolutionary context (Romer, 2000). 
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Thee emotion process is clearly a complex one. Many issues are still unresolved. 

Nevertheless,, the experiments reported in this thesis show that emotions can be fruitfully 

studiedd in the laboratory. They appear to play an important role as a determining factor of 

economicc behavior. Economist should therefore be interested to learn more about 

emotions.. By doing so, we may get a better picture of the determinants of economic 

behavior,, the welfare consequences thereof, and the ways to deal with it. 
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Samenvattingg (summary in Dutch) 

HoofdstukHoofdstuk 1. Inleiding 

Inn de laatste twee decennia zijn emoties een belangrijk object van studie geworden 

binnenn de psychologische wetenschap. Emoties blijken een belangrijke rol te spelen in 

verschillendee psychologische processen, zoals bijvoorbeeld leergedrag, aandacht, percep-

tie,, creativiteit, en het opslaan en reproduceren van informatie uit het geheugen. Recent 

neurologischh onderzoek suggereert zelfs dat emoties essentieel zijn voor het maken van 

rationelee keuzes. Economen daarentegen hebben emoties vrijwel genegeerd in hun 

onderzoekk naar het economisch handelen. Het doel van dit proefschrift is om met behulp 

vann een aantal laboratoriumexperimenten te onderzoeken hoe emoties het economisch 

gedragg van mensen beïnvloeden. In ieder experiment worden de deelnemers 

geconfronteerdd met een keuzeprobleem dat op een eenvoudige, abstracte, maar essentiële 

manierr een belangrijke economische situatie representeert. De keuzeproblemen die 

wordenn onderzocht in dit proefschrift hebben betrekking op belastingheffing, investeren, 

biedenn in veilingen en onderhandelingen. Ieder experiment kan worden beschouwd als 

eenn realistisch economisch keuzeprobleem aangezien deelnemers betaald worden op 

basiss van hun beslissingen en gemiddeld per uur evenveel (of meer) verdienen als buiten 

hett laboratorium (deelnemers verdienen gemiddeld minimaal hun zogeheten 'opportunity 

costs'). . 

HoofdstukHoofdstuk 2. Emotietheorie en meten 

Hoofdstukk twee geeft een kort overzicht van de relevante psychologische literatuur. Er 

wordtt een antwoord gegeven op de vraag hoe emoties worden gedefinieerd. Emoties 

ontstaann wanneer een individu een bepaalde gebeurtenis evalueert als relevant voor haar 

off  zijn persoonlijke belangen. Als belangen worden bevorderd, dan ontstaan positieve 

emoties.. Als belangen worden geschaad, dan ontstaan negatieve emoties. Positieve 

emoties,, zoals vreugde of opluchting, worden als plezierig ervaren terwijl negatieve 
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emoties,, zoals boosheid of verdriet, als onplezierig worden ervaren. Emoties hebben 

daaromm een directe invloed op het welzijn of ervaren nut. Een belangrijke eigenschap van 

emotiess is dat ze cognitief niet doordringbaar zijn: men kan emoties niet kiezen, gegeven 

bepaaldee stimuli die relevant zijn voorde persoonlijke belangen. 

Inn de emotieliteratuur zijn grofweg twee manieren om emoties te definiëren. Ten 

eerstee kunnen emoties worden gedefinieerd in termen van zogeheten actietendensen 

(lichamelijkee componenten). Een actietendens is de aandrang of bereidheid om een 

bepaaldee actie uit te voeren, bijvoorbeeld toenadering of vermijding. Een belangrijke 

eigenschapp van actietendensen is dat "ze roepen om aandacht en onmiddellijke 

uitvoering.. (...) actietendensen zijn programma's die een voorrangspositie hebben in de 

besturingg van gedrag en informatieverwerking"(Frijda, 1986, p.78). Of een actietendens 

wordtt uitgevoerd, hangt af van de zogeheten regulatiefase waarin het individu de 

consequentiess van het uitvoeren van een actietendens evalueert. Ten tweede kunnen 

emotiess worden gedefinieerd in termen van mentale componenten, dat wil zeggen de 

conditiess die ten grondslag liggen aan hun opwekking (zie Ortony et al., 1988). Deze 

benaderingg houdt in dat emoties gelijk zijn aan hetgeen ze veroorzaakt. Boosheid 

bijvoorbeeldd wordt gedefinieerd als de actie van een ander individu die men afkeurt en 

diee ongewenste gevolgen heeft voor het eigen belang. Schaamte wordt gedefinieerd als 

eenn eigen actie die wordt afgekeurd. 

Verderr wordt in hoofdstuk twee een aantal belangrijke aspecten van emoties 

besproken,, zoals intensiteit, duur, relatie met stemming en effecten op cognitie en gedrag. 

Tott slot wordt het meten van emoties besproken. In principe kunnen emoties worden 

gemetenn in termen van gedrag (bijvoorbeeld gezichtsuitdrukkingen), fysiologie (bijvoor-

beeldd hartslag of galvanische huidreactie) of subjectieve beleving (bijvoorbeeld het zich 

bewustt zijn van bepaalde fysiologische veranderingen). Hoewel iedere vorm van meting 

zijnn beperkingen heeft, is het in kaart brengen van de subjectieve beleving met behulp 

vann vragenlijsten ('self-reports') de meest gebruikte methode binnen de 

emotiepsychologiee en wordt deze over het algemeen beschouwd als zeer bruikbaar en 

waardevol.. Omdat vragenlijsten ook goedkoop, efficiënt en gemakkelijk te 

implementerenn zijn in een economisch experiment (zonder veel verlies van experimentele 

controle)) is voor het onderzoek in dit proefschrift gekozen voor dit meetinstrument. 
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HoofdstukHoofdstuk 3. De 'power-to-take' experimenten 

Inn hoofdstuk 3 worden drie experimenten besproken waarin het zogeheten 'power-to-

take'' spel centraal staat. Dit spel modelleert op een eenvoudige doch essentiële manier 

situatiess waarin een speler de mogelijkheid heeft een claim te leggen op de schaarse 

middelenn van een andere speler. Het power-to-take spel is interessant vanuit economisch 

perspectieff  omdat het belangrijke aspecten van belastingheffing, 'principal-agent' relaties 

enn monopolieprijsvorming omvat. Het spel, dat wordt gespeeld door twee spelers, bestaat 

uitt twee fasen. Beide spelers beschikken elk over een eigen geldbedrag. In de eerste fase 

heeftt de ene speler (de 'take authority') de mogelijkheid om een claim te leggen op het 

geldbedragg van de andere speler (de 'responder'). In de tweede fase heeft de responder de 

mogelijkheidd om zijn of haar eigen geldbedrag deels of helemaal te vernietigen. De 

overdrachtt vindt plaats op basis van het geldbedrag van de responder dat is overgebleven 

naa fase 2. In de experimenten wordt bestudeerd hoe emoties het gedrag van de responder 

beïnvloeden.. Uit de resultaten blijkt dat de hoogte van de claim positief gerelateerd is aan 

dee intensiteit van negatieve emoties zoals irritatie, minachting en afgunst, en negatief aan 

dee intensiteit van positieve emoties zoals blijheid en vreugde. Verder blijkt dat de 

beslissingg om het eigen geldbedrag te vernietigen wordt gestuurd door negatieve emoties 

enn dat responders het gehele geldbedrag vernietigen als de intensiteit van negatieve 

emotiess hoog is. Behalve de claim blijkt ook de verwachting van de responder ten 

aanzienn van de claim de kans op vernietiging te bepalen. Met name responders die 

optimistischh zijn, dat wil zeggen zij die een lagere claim verwachten dan de werkelijke 

claim,, vernietigen hun geldbedrag. Omdat het vernietigen van schaarse middelen 

inefficiëntt is, wordt een nieuwe bron van efficiëntiekosten geïdentificeerd ('emotional 

hazard').. Tot slot blijkt dat deze efficiëntiekosten robuust zijn en ook optreden wanneer 

groepenn het power-to-take spel spelen of wanneer individuen eerst hun eigen geldbedrag 

moetenn verdienen door het uitvoeren van een computertaak. 

HoofdstukHoofdstuk 4. Risico nemen 

Hoofdstukk vier bestaat uit twee studies naar besluitvorming met risico. In de eerste studie 

staatt de vraag centraal hoe geanticipeerde en acute emoties investeringsbeslissingen 
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beïnvloeden.. In het experiment krijgt iedere deelnemer een geldbedrag dat verdeeld dient 

tee worden over twee projecten. Het ene project geeft altijd een zekere opbrengst 

(vergelijkbaarr met een deposito), terwijl er bij het andere project een kans is op een extra 

opbrengstt maar tegelijkertijd een kans dat de investering verloren gaat (vergelijkbaar met 

eenn aandeel). Uit de resultaten blijkt dat als er een globaal risico wordt geïntroduceerd -

datt wil zeggen een risico dat onafhankelijk is van de investeringsbeslissing van een 

individu,, bijvoorbeeld een politiek risico - het gemiddeld investeringsniveau substantieel 

vermindert.. Daarnaast blijkt dat als individuen moeten werken voor het geldbedrag dat zij 

dienenn te verdelen over de twee projecten het gemiddeld investeringsniveau eveneens 

substantieell  vermindert. Deze resultaten zijn noch in lijn met de vigerende theorie 

('expectedd utility theory') noch met bestaande psychologisch georiënteerde theorieën 

overr besluitvorming onder onzekerheid. Verder wordt in hoofdstuk vier de economische 

relevantiee van deze resultaten besproken en wordt een verklaring gegeven waarin 

rekeningg wordt gehouden met de rol van acute en geanticipeerde emoties. Vervolgens 

wordtt er een alternatieve (op emoties gebaseerde) verklaring gegeven voor de resultaten 

vann een aantal gerelateerde studies naar het zogeheten 'common ratio' effect. Tot slot 

wordtt kort besproken hoe individuen reageren op een substantieel hoger globaal risico en 

off  het anticiperen op toekomstige emoties invloed heeft op acute emoties in het heden. 

Inn de tweede experimentele studie van hoofdstuk vier wordt onderzocht hoe 

emotiess het bieden beïnvloeden in een zogeheten 'first-price sealed bid' veiling. In dit 

experimentt moet iedere deelnemer bieden in twee veilingen die ieder bestaan uit 35 

ronden.. Emoties worden geïnduceerd door iedere deelnemer na de eerste veiling bloot te 

stellenn aan een door het toeval bepaalde economische schok die ofwel positief ofwel 

negatieff  is. Een positieve schok betekent dat de verdiensten uit de eerste veiling worden 

vermenigvuldigdd met een factor k>l, en aangevuld met een vast bedrag. Een negatieve 

schokk betekent dat de verdiensten uit de eerste veiling worden gedeeld door factor k. Uit 

dee resultaten blijkt dat de economische schok een significant effect heeft op de 

gerapporteerdee emoties en stemming van deelnemers. Verder blijkt dat er een relatie is 

tussenn de gerapporteerde emoties (stemming) en het biedgedrag in de tweede veiling. 

Deelnemerss die in een slechte stemming zijn bieden significant hoger in de tweede 

veilingg dan in de eerste veiling, terwijl deelnemers die in een goede stemming zijn hun 
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biedgedragg niet veranderen. In het kader van een aantal relevante psychologische studies 

wordenn twee interpretaties voor dit resultaat gegeven. De eerste interpretatie is in termen 

vann risicopreferenties, terwijl de tweede interpretatie is in termen van het transformeren 

vann objectieve waarschijnlijkheden. 

HoofdstukHoofdstuk 5. Afkoelen en onderhandelen 

Inn hoofdstuk vijf wordt in de context van een onderhandelingsexperiment onderzocht in 

hoeverree emoties en hun effect op het gedrag robuust zijn met betrekking tot het 

verstrijkenn van tijd. Dit is een interessant vraagstuk omdat in veel economische 

keuzesituatiess individuen de mogelijkheid hebben om hun beslissingen uit te stellen. 

Dezee beslissingen zouden daardoor minder impulsief en minder door emoties bepaald 

kunnenn zijn. In het experiment spelen deelnemers eenmalig het zogeheten ultimatum 

spel,, waarbij een vast geldbedrag verdeeld moet worden over twee deelnemers. In de 

eerstee fase van dit spel doet de ene deelnemer een voorstel hoe het geldbedrag verdeeld 

wordt.. In de tweede fase kan de andere deelnemer het voorstel accepteren, dan wel 

verwerpen.. Als het voorstel wordt geaccepteerd, dan wordt het geldbedrag verdeeld 

conformm het voorstel. Als het voorstel wordt verworpen, dan ontvangen beide deelnemers 

niets.. Er zijn twee experimentele condities. In de eerste conditie krijgt een deelnemer het 

voorstell  van de ander te zien en moet direct besluiten het te accepteren of te verwerpen. 

Inn de tweede conditie krijgt een deelnemer eveneens het voorstel van de ander te zien 

maarr mag pas na een 'pauze' van één uur besluiten het voorstel te accepteren of te 

verwerpen.. In de pauze doen deelnemers mee aan een ander experiment dat niet 

gerelateerdd is aan het ultimatum spel. Met behulp van deze tweede conditie kan 

onderzochtt worden of emoties, in dit geval opgewekt door het voorstel, minder intens 

wordenn als gevolg van het verstrijken van de tijd. Uit de resultaten blijkt dat negatieve 

emotiess sterk samenhangen met de beslissing om een voorstel te verwerpen. Daarnaast 

blijktt dat de pauze van één uur noch een effect heeft op het gedrag noch op de 

gerapporteerdee emoties. Deze resultaten suggereren dat emoties robuust kunnen zijn met 

betrekkingg tot hun effect op het gedrag omdat zij weer opgewekt worden op het moment 

datt een keuze gemaakt dient te worden. 
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HoofdstukHoofdstuk 6. Samenvatting, evaluatie en verder onderzoek 

Hoofdstukk zes begint met een korte samenvatting van voorafgaande hoofdstukken. 

Daarnaa volgt een evaluatie van de experimentele resultaten. Met name staat de vraag 

centraall  welke ingrediënten nodig zijn om de rol van emoties in het economische gedrag 

beterr te kunnen beschrijven. Op basis van de experimentele resultaten wordt betoogd dat 

dee volgende vijf ingrediënten van belang zijn, maar genegeerd worden door traditionele 

kosten-batenn modellen: (1) De presentatie of samenstelling ('framing') van het 

beslissingsprobleemm bepaalt mede welke emoties worden opgewekt en met welke 

intensiteit.. (2) De specifieke emotie en specifieke institutie waaronder het gedrag 

plaatsvindtt bepalen mede hoe het gedrag wordt beïnvloed. (3) Naarmate de intensiteit van 

eenn emotie toeneemt zal het waarschijnlijker worden dat de emotie andere motivaties en 

overwegingenn in het besluitvormingsproces zal domineren. (4) Er dient een onderscheid 

tee worden gemaakt tussen geanticipeerde emoties, die andere cognities of motivaties niet 

beïnvloeden,, en acute emoties die, indien voldoende sterk, andere cognities en motivaties 

kunnenn verstoren. (5) Emoties hebben een directe invloed op het welzijn of ervaren nut, 

diee los staat van hun effect op het gedrag en eventuele daarmee samenhangende 

efficiëntiekosten.. Tot slot wordt in hoofdstuk zes een aantal suggesties gedaan voor 

verderr (experimenteel) onderzoek naar emoties binnen de economische wetenschap. 
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Stellingenn behorend bij het proefschrift 

Emotionss and Economic Behavior 

Ronaldd Bosman 

1.. De visie van veel economen dat emoties genegeerd kunnen worden omdat ze óf te 
kortstondigg zijn om economische beslissingen systematisch te beïnvloeden óf te complex 
enn onvoorspelbaar zijn om te modelleren is achterhaald. (Dit proefschrift) 

2.. Het is niet waarschijnlijk dat economische beslissingen die door emoties worden 
beïnvloedd adequaat kunnen worden beschreven met behulp van traditionele kosten-baten 
modellen.. (Dit proefschrift) 

3.. Overheden zouden bij het bepalen van het belastingregime niet alleen rekening moeten 
houdenn met mogelijke welvaartsverliezen als gevolg van veranderingen in relatieve 
prijsniveaus,, maar ook met mogelijke welvaartsverliezen als gevolg van door emoties 
bepaaldee reacties op dit regime ('emotional hazard'). (Dit proefschrift) 

4.. De economische beslissingen van managers enerzijds en ondernemers anderzijds, 
dienenn niet over één kam te worden geschoren. Omdat ondernemers bepaalde emoties 
doorgaanss sterker zullen beleven, als gevolg van een verschil in zogeheten 
egobetrokkenheid,, is het waarschijnlijk dat zij in een aantal gevallen anders beslissen dan 
managers.. (Dit proefschrift) 

5.. De veronderstelling in veel economische modellen dat de risicohouding van individuen 
stabiell  is, lijk t niet erg plausibel. Emotionele factoren bepalen mede hoeveel risico er 
wordtt genomen. (Dit proefschrift) 

6.. Het is een misverstand om te denken dat emotionele reacties, die vaak kortstondig zijn, 
beslissingenn niet langdurig kunnen beïnvloeden. (Dit proefschrift) 

7.. De economische wetenschapsbeoefening lijk t soms heel diepgaand te zijn (vanwege het 
formelee abstracte karakter) maar is psychologisch bezien vaak nog niet eens oppervlakkig. 

8.. Veel beleidsmakers zien privatisering als een medicijn voor slechte (economische) 
prestatiess van overheidsbedrijven maar zijn zich onvoldoende bewust van de vaak 
uiteenlopendee bijwerkingen. 

9.. Degenen die de indruk wekken zich de beste wijnen te kunnen veroorloven, zijn 
doorgaanss het minst in staat om er goed van te genieten. 

10.. Een geheel vernieuwd wasmiddel wast niet meer. 





Contemporaryy economists have typically neglected emotions in 
theirr research, despite the fact that emotions have become a 
majorr area of scientific study in psychology. This book investigates 
howw emotions influence economic decision-making in a series of 
laboratoryy experiments. The experiments focus on a variety of 
importantt economic decision problems, like bargaining, 
taxation,, investment, and bidding in auctions. Emotion theory 
andd self-reports of experienced emotions are used as tools. 
Thee results show that emotions systematically influence economic 
decisionss in ways not accounted for by existing economic models. 
Thee economic relevance of the results obtained is discussed. 
Inn addition, the question of which set of ingredients would 
providee a better account of the role of emotions in economic 
behaviorr is explored. 

Ronaldd Bosman studied economics at the University of Amsterdam. 
Ass an undergraduate student, he worked at CREED, the Center 
forr Research in Experimental Economics and political Decision-
making,, and became interested in experimental economics. 
Att the end of 1996, he started writing his Ph.D.-thesis at CREED. 
Hiss main research interests include game theory, behavioral 
economics,, public economics and (economic) psychology. 
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