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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). 
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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. 

69 9 
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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. 

70 0 



CHAPTERR 4. RISK TAKING 

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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Figuree 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 

76 6 



CHAPTERR 4. RISK TAKIN G 

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). 

s£ £ 

55 10 15 20 25 

Amountt invested in risky project 

30 0 

Figuree 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). 
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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. 
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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 

116 6 



CHAPTERR 4. RISK TAKING 

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 
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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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