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ABSTRACT 

 
In Chapter 1, we evaluate the effect of induced emotional states on risk tolerance. Specifically, we 

look at the relationship between financial risk taking and three different emotions: happiness, fear, and 

disgust and compare these to a neutral condition. We introduce a new emotion induction method, the 

use of 360-degree videos shown in virtual reality. We consider whether each emotion treatment leads to 

more or less risk taking compared to the other two emotion treatments and to a neutral condition.  

We find that Fear and Disgust do not result in significantly lower risk tolerance compared to the 

Neutral treatment. Indeed, no treatment results in a level of risk-aversion significantly different from the 

Neutral treatment. However, the emotion of disgust leads to more risk-taking than does fear or happiness. 

Despite both being negative emotions, the effect of disgust is in the opposite direction as that of fear. We 

thus support earlier findings that observe that emotions of the same valence can operate in opposite ways 

with regard to their effect on risk taking. We also find that the happiness treatment decreases risk-

tolerance compared to the Neutral treatment, though the effects are not significant. Finally, we find 

supporting evidence for gender differences; women are more risk averse than men under all emotional 

states. 

In Chapter 2, we consider whether the emotional state of participants is a determinant of their 

tendency to cooperate. In particular, the focus of the work presented is to explore the causal relationship 

between specific emotional states and cooperation, by assessing whether specific incidental emotions 

induce greater or less cooperation in a social dilemma environment. We report an experiment in which 

we induce three different emotional states and a neutral state, and then observe behavior in a repeated 

Public Good game. Specifically, we compare the resulting level and dynamics of cooperation under the 

different emotional states. We induce, rather than track, emotional state, in order to be able to establish 

causal relationships between emotional state and cooperation. The conditions are Fear, Happiness, 

Disgust, and a Neutral treatment. These emotions (other than neutrality) are a subset of the six universal 

emotions as catalogued by Ekman (1975). This is the first study to employ Virtual Reality to induce 

emotional state when studying cooperation. We find that Fear, Happiness, and Disgust all result in lower 

contributions compared to the Neutral treatment. In other words, incidental emotions, whether positive 

or negative in valence, result in less cooperation than the Neutral treatment. 

In Chapter 3, we study a canonical bargaining situation between a buyer and a seller, where there 

is incomplete information about valuations and costs, and where communication happens solely through 

electronic messaging. The environment is otherwise anonymous, eliminating any information about 

gender, ethnicity, voice and any other non-verbal cues that may influence judgement and emotion 

interpretation. Only the emotion information revealed during the bargaining process, through electronic 

messaging and facial emotional expression data, are accessible. Specifically, we consider whether the 
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availability of a buyer’s emotion data improves the seller’s ability to charge higher prices than bargaining 

without emotion data available. In the study, we used two novel methods to measure emotions: (1) 

Facereader software and (2) text-to-emotion software via an API. While some other studies have employed 

Facereader data to allow researchers to analyse emotional states of experimental participants, this is the 

first study that allows subjects to use Facereader data themselves.  

We find evidence that the availability of emotion data improves the bargaining outcomes for the 

party who has the data, but the results are significant only for women. Furthermore, we investigated 

whether the emotional tone of the bargaining negotiation affects the division of surplus between the buyer 

and seller and whether a transaction occurs. We observe two strong correlations between specific 

emotions and prices paid. We find that buyer anger and buyer surprise have significant effects on the 

agreed sales price at p <0.1 and p <0.01, respectively. The stronger the emotion of surprise, the lower the 

sale price. Buyer anger correlates with higher prices. We also consider whether the overall emotional tone 

of the negotiation correlates with whether an agreement occurred and the terms of the transactions that 

are concluded. We fail to find consistent relationships between the API data and bargaining outcomes. 

Finally, we find that the emotions measured by Facereader and by the API are not aligned. A possible 

explanation for this could be that given the manner in which we designed our experiment, the emotions 

expressed via text are the result of strategic intent, while the emotions as measured by Facereader are the 

actual buyer emotions. 
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CHAPTER I 

 
Disgust Increases Risk Taking Relative to Happiness and Fear 
 
 

1.1 Introduction 
 

A consensus exists among social scientists that the emotional state of the decision maker is a powerful 

driver of many significant choices (see for example Ekman 2007, Frijda 1988, Gilbert 2006, Keltner & 

Lerner 2010, Lazarus 1994, Loewenstein et al. 2001, Scherer & Ekman 1984). Using emotions to guide 

decision making is at times beneficial, because relying on emotions economizes on effort and usually 

leads to a reasonable decision. However, at other times, being swayed by one’s emotions can be harmful 

for decision quality. The effects of emotions are not random: important regularities appear in the 

relationship between emotions and choice (Capra, 2004; Lerner et al, 2015).  

 Perhaps no type of economic decision is as important or as ubiquitous as the choice of how much 

risk to take on. The trade-off between risk and expected reward is fundamental in economics and finance, 

and as such has received much attention. Early studies of the influence of incidental emotions1 on risk 

taking divided emotions into positive and negative categories and posited that emotions of the same 

valence would have similar effects. However, the experimental results regarding whether positive or 

negative affect increases or decreases risk taking are mixed (for reviews, see Loewenstein & Lerner 2003, 

Han et al. 2007, or Keltner & Lerner 2010). Two models relating emotional state to risk taking that make 

opposite predictions have been proposed. These are the Affective Generalization Hypothesis (AGH, 

Johnson and Tversky, 1983) and the Mood Maintenance Hypothesis (MMH, Isen, 1987). The AGH 

proposes that a positive emotional state promotes risk-taking because it leads one to have more optimistic 

beliefs about the outcomes of random variables. On the other hand, the MMH asserts that the more 

positive ones’ emotional state, the more one tries to avoid risk in order not to jeopardize one’s current 

emotional positivity. While the AGH is consistent with the majority of studies (Johnson and Tversky 1983; 

Yuen and Lee, 2003; Grable and Roszwowski, 2008), the MMH hypothesis has also received some 

support (Leith and Baumeister, 1996; Nygren et al., 1996). 

 A productive way forward in resolving this disagreement has come from investigating which 

specific emotions are associated with risk taking. Appraisal theory (Tiedens and Linton, 2001; Lerner and 

                                                
1 The source of emotions can be described as either integral and incidental in origin. See George and Dane (2016) 
for a discussion. Whereas integral emotions arise from the task or the decision itself; incidental emotions are 
affective states that are not directly linked or related to the task or decision at hand. Our experiment studies the effect 
of incidental emotions. 
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Tiedens, 2006, Han et al, 2007) distinguishes emotions beyond positive and negative, and allows 

emotions of similar valence to have different effects. Unlike valence-based approaches, appraisal theory 

predicts that emotions of the same valence would exert opposing influences on choices and judgments, 

whereas emotions of the opposite valence can at times operate similarly (Lerner et al, 2015). Support for 

this part of appraisal theory comes from the fact that emotions of the same valence are associated with 

different antecedent appraisals (Smith & Ellsworth 1985); depths of processing (Bodenhausen et al. 1994); 

brain hemispheric activation (Harmon-Jones & Sigelman 2001); facial expressions (Ekman 2007); 

autonomic responses (Levenson et al. 1990); and central nervous system activity (Phelps et al. 2014).  

However, studies that consider the relationship between specific emotions and risk taking have 

also reported mixed results that defy categorization into general patterns. Kugler et al (2012) find that two 

emotions of the same valence, fear and anger, have different effects on risk preferences, and that the same 

emotion induces either more or less risk taking depending on the source of the risk.2 Lerner & Keltner 

(2000; 2001) posit that anger and fear have opposing effects on risk perception; anger increases risk 

tolerance and fear decreases risk tolerance. Heilman et al. (2010) observe that fear and disgust exert 

varying effects on risk taking, depending on the particular risky choice task participants are engaged in. 

Nguyen and Noussair (2014) observe a positive correlation between positive emotional state and risk 

tolerance, as well as a negative correlation between fear and risk taking. Campos-Vasquez and Cuitty 

(2013) find that sadness increases risk aversion. Conte et al. (2018) report that joviality, sadness, fear, and 

anger all increase risk taking. See Kusev et al. (2017) for a review of this literature.  

 In the work reported here, we take a fresh look at the relationship between financial risk taking 

and three different emotions: happiness, fear, and disgust. Two negative emotions, Fear and Disgust, 

were selected for two reasons: (1) to determine whether emotions of the same valence would behave in 

similar ways, as predicted by valence-based theories, and (2) because both are withdrawal emotions, the 

choice of fear and disgust allows us to control for potential action tendency effects. As mentioned earlier, 

the majority of studies (Johnson & Tversky, 1983; Yuen & Lee, 2003; Grable & Roszwowski, 2008) find 

supporting evidence for the Affective Generalization Hypothesis, which postulates that a positive 

(negative) emotional state leads to more optimistic (pessimistic) beliefs, resulting in an increase 

(decrease) in risk appetite. Thus, we hypothesize that a negative emotional state will lead to an increase 

of risk-averse behaviour.  

 

 Hypothesis 1.A: Fear and Disgust both result in lower risk tolerance compared to the Neutral 

treatment.  

 

                                                
2 They observed that fearful individuals were more risk averse than angry ones when the source of the risk was 
exogenous, as in our study. However, the pattern was reversed when the source of the risk was another player’s 
decision. 
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Additionally, one positive emotion, Happiness, was also included in the experiment. As 

Hypothesis 1.A, in line with the Affective Generalization Hypothesis, we hypothesize that a positive 

emotional state increases risk-taking behaviour.  

 

Hypothesis 1.B: Happiness will result in increased risk tolerance compared to the Neutral treatment.  

 

Gender is a known determinant of risk aversion, with women being more risk averse than men 

on average (Eckel and Grossman, 2008). Some research has reported an interaction between gender and 

the effect of emotion on risk taking. Fessler et al. (2004) report that anger increases risk taking in men, 

while disgust reduces risk taking in women. These effects, however, serve to strengthen the gender gap 

in risk taking. We thus hypothesize that there is a gender effect on risk aversion under different emotional 

states, and in all cases that it leads men to accept more risk than women.  

 

Hypothesis 2: Women are more risk averse than men under all emotional states. 

 

Our approach is novel in terms of method. In particular, to induce emotional states, we employ a 

new research tool, the use of immersive 360-degree videos shown in virtual reality. One commonly used 

traditional means of emotion induction is the use of pictures and film clips shown on a computer screen. 

It has been argued that the use of film clips as emotion-inducing stimuli is advantageous to showing still 

pictures, since the dynamic nature of films creates more realism (Dhaka & Khashyap, 2017). Film clips 

are regarded as the most effective mood induction method (Westermann et al., 1996). A major 

advantage of film clips is that they can be used without explicit instructions to get into a particular 

emotional state (Kuijsters et al, 2016).  

 Gomez et al. (2009) assess the persistence of different moods induced by film clips during a 

computer task.  They find that emotion induction via film clips still lasted after an approximately 9-min 

computer task. In particular, people who had a negative emotional state induction, reported more negative 

valence than those who had a positive emotional state induction. The results also suggest that induced 

changes in positive and negative emotional states are maintained throughout an intervening task. Murray 

et all. (1990), also found that neutral and positive moods induced with film clips were sustained after an 

intervening cognitive task on categorization of about 9 min. Thus, we believe that the effects of audio-

visual emotion induction techniques are further reinforced when using 360-degree videos shown in 

virtual reality. Hence, we posit that the emotion induction via VR would last, at least, if not longer than 9 

minutes. 

We also believe that the use of virtual reality is particularly valuable in inducing negative 

withdrawal emotions such as fear or disgust. This is because it is difficult to guarantee that individuals’ 

attention is on aversive videos when they are shown in a conventional manner on computer screens, since 
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it is possible to avert one’s gaze. Looking away from the stimulus is not possible in a 360-degree video, in 

which the video appears in every direction3. The videos are shown with individually head-mounted Oculus 

RiftTM gear to display 360-degree videos to subjects. Such videos create a fully immersive environment 

while simultaneously giving users full control of their angle of view in the pre-recorded footage.4 Subjects 

are completely and inescapably surrounded by the audio-visual stimuli, minimizing their awareness of 

being in a physical laboratory environment. The video is filmed from the point of view of a participant in 

the video, rather than that of an observer. As a result, virtual reality presumably creates more powerful 

emotion induction than conventional techniques. 

 This paper is structured as follows. Section 2 describes the experiment. Section 3 reports the 

results and section 4 contains some concluding remarks.  

 

1.2 The experiment 
 
All sessions of the experiment were conducted at the Economic Science Laboratory, Eller College of 

Management, University of Arizona, located in Tucson, Arizona, USA, in early 2018. The experiment 

consisted of up to four stages. In Stage 1, subjects participated in a bargaining experiment, described in 

detail in chapter 3. Stage 2 consisted of an emotion induction treatment via Virtual Reality. In Stage 3, 

subjects completed a risk measurement task. In Stage 4, subjects participated in a Public Goods 

experiment, which is detailed in Chapter 2. All participants in the study were University of Arizona 

undergraduate students, who self-enrolled for the experiment through the recruitment system of the 

laboratory. The sample consisted of both men and women, all aged between 18 and 25 years. In each stage 

(excluding Stage 2), subjects were able to earn money. However, only one stage counted towards their 

payment. At the end of the experiment, one stage was randomly selected with a die roll for final payout. 

In front of each subject, an independent die roll was thrown for each individual separately. Subjects did 

not know how they performed in any of the tasks, nor what they earned until all stages were completed. 

We report the complete timeline of the experiment in further detail.  

 

Stage 1 - Bargaining:  

A total of 110 subjects5 participated in Stage 1. 16 sessions included this stage. 4 to 8 subjects 

participated in each session that included the stage. The stage consisted of 4 periods. The length of each 

session was approximately 10 minutes of instructions and 15-20 minutes of play. Earnings averaged 

                                                
3 Fear and disgust are among the emotions that have proven to be reliably induced using movies (Kreibig et al, 2007; 
Rottenberg, Ray, & Gross, 2007).  
4 Virtual reality has been previously employed in experimental economics to study the effect of peers on worker 
effort (Boensch et al., 2017), as well as the effect of being observed on honesty (Mol et al., 2018). 
5 Due to a video recording error with Facereader, data from 8 subjects had to be excluded. Hence, a total of 110 
subjects (56 females, 54 males) were included in the dataset. 
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$US15 per subject in those instances in which the session counted. For a more complete description of 

this protocol and the corresponding results, please see Chapter 3. 

 

Stage 2 – Emotion induction with VR  

A total of 141 subjects6 participated in Stage 2. 24 sessions included this stage. 4 to 8 subjects 

participated in each session. In sessions where 8 subjects participated, half of the subjects moved from 

stage 1 to stage 2 immediately, while four others were asked to return 30 minutes later to continue with 

stage 2. The VR lab has 4 Oculus Rift headsets at disposable, therefore the maximum number of 

participants at one time was limited to 4 subjects. Every session consisted of one emotion induction 

treatment. The length of stage 2 was approximately 2 minutes of instruction and 5 minutes of emotion 

induction.  

 

Procedures in Stage 2:  

 Stage 2 consisted of four treatments, and followed a between-subject design, with each subject 

participating in only one treatment. In each treatment, emotional states were induced through audio-

visual exposure to a 360° video in virtual reality, using Oculus Rift equipment. Four different immersive 

360 degrees videos were used as the means of emotion induction. The Economic Science Laboratory had 

previously conducted a validation study on the effectiveness of these particular videos. The results of the 

validation are reported in Appendix A. The choice of videos for this study was based on this validation 

study. The videos inducing fear, disgust and happiness were picked for inclusion here because they 

induced the intended emotion without producing other emotions. The video used to induce Neutrality 

was chosen because it left individuals in a very similar emotional state to that which they were in before 

the video was shown.  

There were four treatments: Neutrality, Happiness, Fear, and Disgust. In the Neutral treatment, 

which serves as a control condition, emotional state was induced with a virtual reality video of a field of 

flowers. The Fear treatment featured a virtual reality video, in which the subject is on a tightrope walking 

across a deep canyon. Happiness was created with a virtual reality video in which the subject was surfing 

in the tropics. Finally, Disgust was induced with a video of disgusting things found in food. To reinforce 

the immersion effects, the lights in the laboratory were turned off for the period during which the videos 

were played. In the Fear and Happiness treatments, subjects were also asked to stand during the entire 

video since the individuals within those videos were also in an upright position. All participants in a given 

session were in the same treatment. No subject participated in more than one session. All of the methods 

                                                
6 Due to a technical error, 4 subjects had to be excluded. Hence, a total of 141 subjects were included in the stage 2 
dataset. 
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used in the study were approved by the Institutional Review Board of the University of Arizona.  The 

duration of each video was approximately 5 minutes.7 

 

Stage 3 – Risk Aversion Measurement: 

A total of 116 subjects participated in Stage 3. In this stage, 24 sessions were completed. 4 subjects 

participated at a time in stage 3. In stage 3, participants completed the Eckel-Grossman (2002) risk 

elicitation task. The length of each session was approximately 2 minutes of instruction and 3 minutes for 

task completion. Earnings averaged $US15 per subject for those for whom the experiment counted toward 

earnings. 

 

Procedures in Stage 3:  

After watching the videos, participants were asked to complete the Eckel-Grossman (2002) risk 

aversion measurement protocol. The Eckel-Grossman risk aversion measurement protocol was chosen 

because it is a very fast method to elicit risk preferences. Task duration was a critical element in the design 

of the experiment, as the emotion induction effects would gradually wear off over time. The Eckel-

Grossman (2002) method asks subjects to make one decision. Subjects were presented with six different 

gambles and asked to choose the one gamble that they would like to play. Each of the gambles involved a 

50% probability of receiving a relatively low payoff and a 50% probability of receiving a higher payoff. The 

payoffs we used for the gambles are shown in Table 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
7 At the time of this writing, the videos can be found on line at 
https://www.youtube.com/watch?v=MKWWhf8RAV8, for Happiness, 
https://www.youtube.com/watch?v=JtAzMFcUQ90 for Fear, https://www.youtube.com/watch?v=SmhuzTzUKQY 
for Neutrality, and https://www.youtube.com/watch?v=m2gEORyoUe4 for Disgust. 
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Table 1 – Risk Aversion Measurement Protocol 

 
Gamble ROLL Payoff Chances Your selection 

Mark only one 
 

1 
LOW $12 50%  

HIGH $12 50% 

 

2 
LOW $11 50%  

HIGH $16 50% 

 

3 
LOW $10 50%  

HIGH $20 50% 

 

4 
LOW $9 50%  

HIGH $24 50% 

 

5 
LOW $8 50%  

HIGH $28 50% 

 

6 
LOW $6 50%  

HIGH $29 50% 

 

In the third column of Table 1, the payoff for each potential outcome of each gamble is indicated. 

Each payoff, LOW or HIGH, had an equal likelihood of occurring. The outcome was based on the roll of 

a 10-sided die after the decision was made. If the die resulted in a roll of 1 – 5, the payoff was Low, and if 

the die returned 6 – 10, the payoff was High. Subjects were asked to mark their selection by placing an X 

in the last column, in the row corresponding to their preferred gamble. The gambles were designed such 

that risk-averse subjects would choose one of the gambles from 1 to 4 (with choice of a higher number 

corresponding to lower risk aversion). Risk neutral subjects would choose Gamble 5, as it yields the 

highest expected payment. Sufficiently risk-seeking subjects would choose Gamble 6, which has a higher 

standard deviation yet relatively lower expected return than Gamble 5.8 

                                                
8 Gamble 1 yields a sure payment of $US12. As one moves down the table, the low payoff decreases by $US1 while 
the high payoff increases by $US4 at each step. This pattern holds for Gambles 1 to 5. The difference in the Low 
payoffs between Gambles 5 and 6 is $US2, while difference in the High payoffs is $US1. Because gamble six has 
both a lower expected payoff and a greater level of risk than gamble 5, it would only be chosen by a risk-seeking 
individual. 
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Stage 4 – The Public Good Game: 

A total of 141 subjects participated in Stage 4. In other words, these subjects completed two tasks 

(Stage 3 and Stage 4) under the same emotion induction (Stage 2). For a total of 25 subjects9, no risk 

measurement task was conducted (Stage 3). These subjects completed one task (Stage 4) under the 

emotion induction (Stage 2). 24 groups took part in Stage 4, 24 sessions were completed. In 21 sessions, 

4 subjects participated per session. In 3 sessions, 3 subjects participated per session. Each session 

consisted of 10 periods. The length of stage was approximately 10 minutes of instruction and 5 minutes 

of play. Earnings averaged $US15 per subject. For a more complete description of this protocol and the 

corresponding results, please see Chapter 2. 

 

1.3 Results 
 
1.3.1 General patterns in the data 
 
Figure 1 below shows the average choice made in each treatment, for the pooled data from both genders, 

and for the subsets of male and female participants separately. The data are averaged over all of the 

participants, separately for each treatment in which the induced emotion was in effect. The data exhibit 

the following patterns. The overall pooled results from both genders indicate that the Disgust treatment, 

with an average choice of 4.93, exhibits greater overall risk-taking than any of the other treatments. The 

Happiness treatment displays the most risk-aversion of all treatments, in that it has the lowest average 

choice among the treatments at 4.10. Fear, at 4.14, produces an average choice comparable to Happiness. 

The Neutral treatment generates an average measure of 4.47. The data also reveal a gender difference, 

with women on average making more risk averse decisions than men in all treatments. The difference 

between the two genders ranges from .61 in the Disgust treatment to .96 under Fear. 

Figure 1. Average Choice in Each Treatment, All Participants   
Notes. The figure shows the average choice made in each treatment, for the pooled data from both genders, and for 
the subsets of male and female participants separately. The data are averaged over all of the participants (N = 116), 
separately for each treatment in which the induced emotion was in effect. Higher score indicates more risk tolerance. 

                                                
9 Due to a technical error, data from data from 4 subjects had to be excluded. Hence, a total of 25 subjects were 
included in the dataset. 
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Table 2 shows the percentage of individuals classified as risk averse, risk neutral, and risk seeking 

in each treatment. An individual is classified as risk averse if she chooses 1 – 4, risk neutral if she selects 

5, and risk seeking if she makes a choice of 6. The table illustrates the following patterns. A plurality of 

subjects in the Neutral (46.7%), Happiness (53.3%) and Fear (53.3%) treatments are risk-averse, in that 

they opted for a gamble in the range of 1 to 4. However, the Disgust treatment had an equal proportion 

of participants who were risk seeking and risk neutral (35.7% each), and fewer who were risk averse than 

in either of the other two categories. Comparing all treatments, Fear has the lowest percentage of risk-

seeking subjects (10.7%) whereas Disgust has the highest. 

 

Table 2. Classification of Individuals by Risk Attitude in Each Treatment 
 

Treatment 

 

Risk-averse 

 

Risk neutral 

  

Risk-seeking 

 

Total (N = 116) 

Neutral 46.7% 26.7% 26.7% 100% (N = 30) 

Happiness 53.3% 33.3% 13.3% 100% (N = 30) 

Fear 53.6% 35.7% 10.7% 100% (N = 28) 

Disgust 28.6% 35.7% 35.7% 100% (N = 28) 

Notes. The table reports the percentage of individuals classified as risk averse, risk neutral, and risk seeking in 
each treatment. Percentages are computed by dividing the number of subjects choosing gamble 1 – 4 (risk averse), 
gamble 5 (risk-neutral), or gamble 6 (risk-seeking) by the total number of subjects in the treatment. 

 

Table 3 shows the results from pairwise t-tests of differences in the average choice between 

treatments. The t-tests show two significant pairwise differences between treatments. The average choice 

differs between the Happiness and Disgust treatments at p < 0.02. It also differs between Fear and 

Disgust at p < 0.02. This confirms the impressions, gleaned from Figure 1, that Disgust leads to the 

greatest average level of risk taking, while Fear and Happiness tend to result in less risk taking. These 

observations are summarized as Result 1. 

 

Table 3. Results of t-tests of Treatment Differences  

Treatment pair p-value 

Neutral vs. Disgust 0.148 
Neutral vs. Fear 0.666 
Neutral vs. Happiness 0.280 
Happiness vs. Disgust 0.011** 
Happiness vs. Fear 0.324 
Fear vs. Disgust 0.012** 
Notes. p-values from two-tailed, unequal variance t-tests (in parentheses) are based 
on the average choice of each subject between two treatments as the unit of 
observation (N = 116). ***p < 0.01; **p < 0.05; *p < 0.1.  
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Result 1: Disgust leads to significantly greater risk tolerance than Fear or Happiness. 
 
 
1.3.2 Formal tests of the hypotheses 

To confirm that these results are robust when we control for gender differences, we estimate a number 

of regression specifications, in which the emotion treatments and gender appear as independent 

variables. In Tables 4.A and 4.B, OLS regressions are reported in which the dependent variable is the 

choice made in the risk aversion measurement task. Each participant is one observation. In both tables, 

the first column reports estimates for the pooled data for both genders, the second column does so for 

female participants only, and the third column has the estimates for male participants only. In Table 4.A, 

Neutral serves as the base category. Additionally, prior results from the t-tests in Table 3 show significant 

effects for Disgust. Therefore in Table 4.B, Disgust serves as the base category.  

 
Table 4.A The Effect of Treatment and Gender on Decisions – Neutral as Base Category  

Dependent 
variable 

(1) 
Men & Women 

 (2) 
Women  

 (3) 
Men 

Female - 0.788*** (0.219)       

Happiness - 0.235 (0.302)  - 0.299 (0.472)  - 0.181 (0.390) 

Fear - 0.215 (0.307)  - 0.389 (0.484)  - 0.015 (0.390) 

Disgust   0.458 (0.305)    0.506 (0.519)    0.423 (0.361) 

Constant   4.808*** (0.232)    4.077*** (0.359)    4.765*** (0.251) 

Observations 116  59  57 

Adj R2 0.137  0.016  - 0.005 

R2 0.167  0.067  0.049 
Notes. The table reports results from ordinary least squares regressions. The dependent variable in all columns is 
the choice made in the risk aversion measurement task. Each observation is an individual. Standard errors are in 
parentheses. ***p < 0.01; **p < 0.05; *p < 0.1.  
 
Table 4.B The Effect of Treatment and Gender on Decisions – Disgust as Base Category 

Notes. The table reports results from ordinary least squares regressions. The dependent variable in all columns is 
the choice made in the risk aversion measurement task. Each observation is an individual. Standard errors are in 
parentheses. ***p < 0.01; **p < 0.05; *p < 0.1.  

Dependent 
variable 

(1) 
Men & Women 

 (2) 
Women  

 (3) 
Men 

Female - 0.788*** (0.219)       

Happiness - 0.693** (0.308)  - 0.806* (0.483)  - 0.604 (0.395) 

Fear - 0.673** (0.312)  - 0.896* (0.495)  - 0.438 (0.395) 

Neutral - 0.458 (0.305)  - 0.506 (0.519)  - 0.423 (0.258) 

Constant   5.266*** (0.239)  4.583*** (0.374)  5.188*** (0.258) 

Observations 116  59  57 

Adj R2 0.137  0.016  - 0.005 

R2 0.167  0.067  0.049 



 

 

20 

In Table 4.A, the first specification reported confirms that only gender has a significant effect on 

risk taking. The effects of the emotion treatments do not all exhibit the same sign as they do under the 

disgust baseline (Table 4.B). There, we find that Disgust increases risk-taking, while Fear decreases risk 

tolerance. However, the effects do not attain a p < .1 significance level. The other two estimated equations 

show the effects when the data from each gender is considered on its own. None of the effects are 

significant under the neutral baseline. 

Recall that Hypothesis 1.A asserted that negative emotional states, Fear and Disgust, both result 

in lower risk tolerance compared to the Neutral treatment. The results from Table 4.A. show that the 

effect of disgust is in the opposite direction as that of fear, though the effects are not significant. Thus, 

we find partial support for Hypothesis 1.A: Only Fear results in lower risk tolerance compared to the 

Neutral treatment. 

In Table 4.B, the first specification reported here confirms that different emotions have significant 

effects on risk taking, even when controlling for gender. The other two estimated equations show the 

effects when the data from each gender is considered on its own. The estimates reveal that the differences 

between Disgust on one hand, and Fear and Happiness on the other are significant for women, but not 

for men. Though the effects for men exhibit the same sign, the effects do not attain a p < .1 significance 

level. This is suggestive, though not conclusive, evidence that the effect of emotions on risk taking may 

be stronger for women than for men.  

Recall that Hypothesis 1.B stated that a positive emotional state increases risk-taking behaviour. 

The results from Table 4.B suggest that happiness decreases risk-tolerance compared to the Neutral 

treatment, though the effects are not significant. Therefore, we reject Hypothesis 1.B: Happiness does not 

increase risk-taking behaviour. 

In Tables 5 and 6, a Probit specification is used to estimate how treatment and gender are 

determinants of the probability that an individual is classified as risk seeking (Table 5) or risk averse (Table 

6). Estimations are conducted separately for two base categories. Neutral serves as the base category for 

all of the estimated equations in the tables 5.A and 6.A. Disgust serves as the base category for all of the 

estimated equations in the tables 5.B and 6.B. In all tables, the first column report estimates for the pooled 

data from all participants.  In column two, we give the estimates for female participants, and in columns 

three, we do so for males. 

In Table 5, the dependent variable is a dummy variable for whether gamble six was chosen. In 

other words, the dependent variable is whether the individual was risk-seeking or not. A positive 

coefficient on an independent variable thus means that it makes the individual more likely to be risk-

seeking. The estimates in Table 5.A show that an individual classified as a risk-seeker is lower in the Fear 

treatment compared to the Neutral treatment. Disgust seems to have an opposite effect, as the likelihood 

that a subject is risk-seeking is higher in the Disgust treatment compared to the Neutral treatment. In 

both cases, however, the results are not significant. The estimates in Table 5.B confirm that the probability 
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that an individual is classified as a risk-seeker is significantly lower in the Fear than in the Disgust 

treatment at a significance level of p < .05. The effect of Happiness in decreasing the likelihood of making 

a risk-seeking choice relative to Disgust is borderline significant at p < .1. 

 

Table 5.A Risk-seeking Behavior, Emotions and Gender –Neutral as the Base Category 
Dependent 
variable 

(1) 
Men & Women 

 (2) 
Women  

 (3) 
Men 

Female - 0.525 (0.388)       

Happiness - 0.613 (0.541)  - 0.685 (0.775)  - 0.602 (0.759) 

Fear - 0.828 (0.573)  - 1.218 (0.883)  - 0.602 (0.759) 

Disgust   0.361 (0.492)    0.087 (0.777)    0.543 (0.635) 

Constant - 0.665* (0.382)  - 1.041* (0.543)  - 0.766* (0.454) 

Observations 116  59  57 

Wald chi2 8.32  2.65  3.43 

Prob > chi2 0.081  0.449  0.330 

Notes. The table reports results from a Probit specification. The dependent variable in all columns is a dummy 
variable for whether gamble six was chosen. Each observation is an individual. Standard errors are in parentheses. 
***p < 0.01; **p < 0.05; *p < 0.1.  
 
Table 5.B Risk-seeking Behavior, Emotions and Gender – Disgust as the Base Category 

 
Dependent variable 

(1) 
Men & Women 

 (2) 
Women  

 (3) 
Men 

Female - 0.525 (0.388)       

Happiness - 0.974* (0.539)  - 0.772 (0.784)  - 1.146 (0.754) 

Fear - 1.189** (0.572)  - 1.216 (0.891)  - 1.146 (0.754) 

Neutral - 0.361 (0.492)  - 0.087 (0.777)  - 0.543 (0.635) 

Constant - 0.304 (0.379)  - 0.954 (0.556)*  - 0.222 (0.445) 

Observations 116  59  57 

Wald chi2 8.32  2.65  3.43 

Prob > chi2 0.081  0.449  0.330 

Notes. The table reports results from a Probit specification. The dependent variable in all columns is a dummy 
variable for whether gamble six was chosen. Each observation is an individual. Standard errors are in parentheses. 
***p < 0.01; **p < 0.05; *p < 0.1.  
 
 

In Table 6 the dependent variable is whether a gamble in the range from 1 – 4, inclusive, was 

chosen. Because risk averse individuals choose gambles in the range from 1 to 4, a positive coefficient on 

an independent variable in this specification indicates that it makes a person more likely to make a risk 

averse decision. The estimates in Table 6 confirm that women are more likely to be risk-averse in the Fear 

than in the Disgust treatment, while men do not exhibit this effect.  The effects of the treatments on the 

likelihood of being classified as risk averse, while all in the direction of Disgust making this classification 
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less likely, are not significant. Thus, the principal effect of disgust on risky choice is to increase the 

incidence of risk seeking behaviour.  

 

Table 6.A Risk-aversion, emotions and gender – Neutral as the Base Category 
 

Dependent 
variable 

(1) 
Men & Women 

 (2) 
Women  

 (3) 
Men 

Female   1.390*** (0.352)       

Happiness   0.016 (0.481)    0.101 (0.672)    0.157 (0.697) 

Fear   0.069 (0.493)  - 0.243 (0.705)  - 1.188 (0.718) 

Disgust - 0.746 (0.502)    1.008 (0.729)  - 0.489 (0.685) 

Constant - 0.728* (0.373)  - 0.711 (0.515)  - 0.766* (0.454) 

Observations 116  59  57 

Wald chi2 19.49  3.50  0.88 

Prob > chi2 0.001  0.320  0.831 

Notes. The table reports results from a Probit specification. The dependent variable in all columns is a dummy 
variable for whether gambles 1, 2, 3 or 4 were chosen. Each observation is an individual. Standard errors are in 
parentheses. ***p < 0.01; **p < 0.05; *p < 0.1.  
 
Table 6.B Risk-aversion, emotions and gender – Disgust as the Base Category 

Dependent 
variable 

(1) 
Men & Women 

 (2) 
Women  

 (3) 
Men 

Female   1.390*** (0.352)       

Happiness   0.762 (0.501)  - 0.907 (0.673)    0.645 (0.737) 

Fear   0.815 (0.512)  - 1.251* (0.706)    0.301 (0.757) 

Neutral   0.746 (0.502)  - 1.008 (0.729)    0.489 (0.685) 

Constant - 1.474*** (0.412)    0.298 (0.515)  - 1.255** (0.513) 

Observations 116  59  57 

Wald chi2 19.49  3.50  0.88 

Prob > chi2 0.001  0.320  0.831 

Notes. The table reports results from a Probit specification. The dependent variable in all columns is a dummy 
variable for whether gambles 1, 2, 3 or 4 were chosen. Each observation is an individual. Standard errors are in 
parentheses. ***p < 0.01; **p < 0.05; *p < 0.1.  

 

The estimates in Table 6.A. and 6.B report that women are more likely to make a risk averse 

decision than are men. In addition, the data in Figure 1 show that that men are on average more risk 

taking than women under each emotion condition considered separately as well.  

 

We conduct pooled variance t-tests of the hypothesis that women and men make the same 

decision on average in each treatment, separately. We find that the average decision differs between the 

two genders at p < .05 in each of the four treatments (t = 3.05, 3.33, and 2.94 in the Disgust, Happiness, 



 

 

23 

and Neutral treatments, respectively, p < .05 in all three treatments).  Moreover, the difference is 

significant at p < .0005 (t = 4.42) in the Fear treatment. In all cases, women are significantly more risk 

averse than men. Thus, we find supporting evidence for Hypothesis 2. This result is our second finding. 

 

Finding 2. Women are more risk-averse than men, controlling for emotional state. Women are also 

more risk averse than men under each of the four emotional states. 

 

1.4 Conclusion  

 

In this study, we evaluated the effect of induced emotional states on risk tolerance. Here, we introduced 

a new emotion induction method, the use of 360-degree videos shown in virtual reality. We believe that 

the immersive experience created by this method results in stronger mood induction than conventional 

emotion induction techniques, and therefore may potentially resolve some inconsistencies in the results 

reported in the previous literature. We have applied the method to consider whether the emotional states, 

specifically happiness, disgust and fear, have an effect on how much financial risk an individual is willing 

to bear. We consider whether each emotion leads to more or less risk taking compared to the other two 

emotions and to a neutral condition. Previous studies regarding all three emotions have yielded mixed 

conclusions. 

Recall that Hypothesis 1.A asserted that the two negative emotional states, Fear and Disgust, 

would both result in lower risk tolerance compared to the Neutral treatment. Strictly speaking, Hypothesis 

1.A is rejected because no treatment results in a level of risk-aversion significantly different from the 

Neutral treatment. However, we find that the emotion of disgust leads to more risk-taking than does fear 

or happiness. Despite both being negative emotions, the effect of disgust is in the opposite direction as 

that of fear. We thus support earlier findings that observe that emotions of the same valence can operate 

in opposite ways with regard to their effect on risk taking. Our data provide further evidence that a valence-

based approach provides an incomplete framework to understand the relationship between emotional 

and risk choice. Specific emotions, even if they are of the same valence, may have opposite effects, and 

the research focus must be on the specific emotions at work rather than overall positivity or negativity of 

emotional state.  

Why does disgust lead to more risk taking? Disgust is a mechanism that animals have evolved to 

protect themselves against uncleanliness, both physical and psychological. Therefore, one possibility is 

that disgust, signaling the presence of an undesirable element, leads one to want to alter one’s situation 

in some manner, in an attempt to remove the source of the disgust. If the disgust is incidental, it may 

lead one to try to make changes in one’s overall situation, even if the actual source of the disgust is not 

purged. Taking a risk changes one’s financial state, either for the better or for the worse. This behavior 

could be the result of an Affect-as-Information process (Schwartz and Clore, 2003), where the feeling of 
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disgust is interpreted as a valuable signal that one should try to change one’s current state. Indeed, Han 

et al. (2012) observe that there is “Disgust Promotes Disposal” effect at work in markets, mitigating the 

endowment effect (Kahneman et al., 1990), which is a reluctance to part with an item in one’s possession. 

Han et al. (2012) conjecture that incidental disgust increases the willingness to sell an item. Here, there 

may be a similar effect at work, in which disgust leads to a desire to change one’s current status quo 

wealth level. However, the mechanism whereby disgust promotes risk taking cannot be isolated in our 

experiment, and an alternative possibility is that it has an Affect-Infusion rationale, (Forgas, 1995; Forgas 

and George, 2001), where the emotional state itself colors the manner in which a decision problem is 

perceived.  

Hypothesis 1.B stated that a positive emotional state would increase risk-taking behaviour. We 

find that happiness decreases risk-tolerance compared to the Neutral treatment, though the effects are 

not significant. Therefore, we reject Hypothesis 1.B: Happiness does not increase risk-taking behaviour. 

Specifically, we observe that fear and happiness both lead to less risk taking than disgust. The 

positive relationship between fear and risk aversion is consistent with most of the previous literature. The 

relationship between risk aversion and happiness is consistent with some studies (Johnson and Tversky 

1983; Yuen and Lee, 2003), but not with others (Grable and Roszwowski, 2008; Stanton et al., 2014). We 

recognize that it is possible that the conflict between our results and those of other studies can potentially 

be reconciled with a number of arguments. For example, one possibility is that the precise stimulus used 

to induce happiness is critical. For example, perhaps showing clips of comedians telling jokes and 

experiencing surfing in the South Pacific, both used to induce happiness, have very different effects on 

decision making. 

When we divide the sample by gender, the difference between the extent of risk-taking under Fear 

and Disgust is significant for women, but not for men. We also confirm the results of previous studies 

that show that on average, women are more risk averse than men. The data show that this gender 

difference exists in each of our four emotional states considered separately. This means that the gender 

difference is robust to individuals being in different emotional states. Thus, we find supporting evidence 

for Hypothesis 2: Women are more risk averse than men under all emotional states. 
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1.6 References 

Appendix A: Validation of the videos 
 
The following table contains the results of pilot sessions in which the videos were evaluated regarding the 
level of each emotion viewers experienced afterward. The row entitled No Emotion Induced indicates 
average self-reported values of each emotion before any video was shown. The remaining rows show the 
average level of each emotion as self-reported after each of the four videos used in this study. The columns 
contain the average level indicated for the emotions of Disgust, Sadness, Happiness, Fear, and Anger 
before and after viewing their video. The emotions were reported on a Likert scale from 1 – 7, where 
higher numbers indicated a stronger level of the emotion, and the table contains the average report. Each 
participant in this pilot study viewed only one video.  
 

Emotion 
Condition 

Disgust Sadness Happiness Fear Anger 

No Emotion 
Induced 

1.33 2.14 4.21 2.32 2.01 

Neutral 1.15 1.33 4.53 1.4 1.14 

Disgust 5.56 1.63 2.18 2.63 2.68 

Happiness 1.21 1.14 5.32 1.46 1.55 

Fear 1.0 1.58 3.11 3.97 1.64 
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Appendix B: Instructions for the experiment 
 
During this part of the experiment, you will select from among six different gambles, the one gamble 
that you would like to play. The six different gambles are listed on the next page.  
 

• You must select one and only one of these gambles. 
• To select a gamble, place an X in the appropriate box. 

 
Each gamble has two possible outcomes (ROLL LOW or ROLL HIGH) both with a 50% probability of 
occurring.  
 
You will roll a ten-sided die to determine which event will occur.  
 

• If you roll 1, 2, 3, 4, 5, ROLL LOW will occur.  
• If you roll 6, 7, 8, 9, 0, ROLL HIGH will occur.  

 
Your compensation would then be determined by: 
 

• Which of the six gambles you select; and 
• Which of the two possible payoffs occur  

 
 
For example, if you select Gamble 4 and ROLL HIGH occurs, you will be paid $24. 
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CHAPTER II 
 

Incidental Emotions and Cooperation in a Public Goods Game 

 
2.1 Introduction 

 

Cooperation is the sacrifice of one’s individual interest to increase social welfare. Cataloguing the 

determinants of cooperative behavior has attracted a great deal of interest from economists and other 

social scientists. Experimental research has established that the average extent of cooperation follows 

predictable patterns, and numerous correlates of cooperative behavior have been identified. Nonetheless, 

among individuals, there is considerable heterogeneity in the propensity to cooperate. Indeed, the same 

individual may cooperate in one instance, and then shortly thereafter, in a similar situation, behave totally 

selfishly. One potential source of this variability is the decision maker’s emotional state, which differs 

across individuals and evolves over time. In traditional economic decision-making theories, the role of 

emotions has been neglected to a large extent (Drouvelis & Grosskopf, 2016). Thus, the link between 

emotional state and cooperation is the topic of the study reported here. 

One of the two most widely-used paradigms to investigate the circumstances under which 

individuals cooperate is the Voluntary Contributions Mechanism (VCM).10 Originally studied by Dawes 

(1980) and Marwell and Ames (1979), this paradigm is also often referred to as the Public Good game. 

In this game, a number of agents in a group each have an endowment, which the agent can allocate, in 

any proportion, between a private and a group account. The amount that an individual puts into her 

private account is hers to keep. The amount placed into the group account is multiplied by a factor greater 

than 1 by the experimenter, and the resulting total is divided equally among all group members. These 

incentives mean that each individual has a dominant strategy to place the entirety of her endowment into 

the private account, while the strategy profile that maximizes the group’s total payoff is for all players to 

place their whole endowment into the public account. The amount placed into the group account is 

referred to as a contribution, and the percentage of endowment contributed is taken as a measure of 

cooperation. Thus, the VCM paradigm permits measurement and comparison between individuals and 

groups of the extent of self- versus group-interested behavior.  

It was established early on that cooperation is not uncommon but also not universal (Dawes, 

1980). However, with repetition of the game, cooperation declines (Andreoni, 1988; Isaac and Walker, 

1988a). There are a number of correlates of cooperation, most prominently the marginal-per-capita return 

(Isaac and Walker, 1988a), the amount that each unit contributed to the public account yields to each 

                                                
10 The other widely-used paradigm is the Prisoner’s Dilemma. 
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group member (the higher the marginal-per-capita-return, the more that is contributed to the public 

account). Changes to the institutional structure, such as permitting communication (Isaac and Walker 

1988b), as well as allowing for peer-to-peer punishment (Yamagishi, 1986; Ostrom et al., 1992; Fehr and 

Gächter, 2000) also can increase cooperation.11 

However, the characteristics of participants can also influence the level of cooperation that a group 

exhibits. Some correlates include program of study (Marwell and Ames, 1981), risk attitude (Kocher et al., 

2011; Teyssier, 2012), and level of cognitive sophistication (Lohse, 2016). Though less explored, it is quite 

plausible that transitory forces affecting participants at the time their decisions are made could matter as 

well. Here, we consider whether the emotional state of participants is a determinant of behavior. We 

conduct an experiment in which we induce, in different treatments, three emotional states, happiness, 

fear, disgust, as well as a neutral state that serves as a control treatment. We then compare the resulting 

level and dynamics of cooperation under the different emotional states. We induce, rather than track, 

emotional state, in order to be able to establish causal relationships between emotional state and 

cooperation. 

Many psychologists view emotions as a key determinant of human cooperation, asserting that 

emotions profoundly shape human cooperation and that cooperative behavior is affected differently by 

different emotions (Fessler et al, 2015).  Several different mechanisms have been proposed. The Affect 

Infusion Model (Forgas, 1995; 2001) argues that emotional state colors one’s decision making process, 

so that, for example, a positive emotional state might affect beliefs about the likelihood that outcomes will 

be positive or negative. The Affect as Information framework (Schwartz and Clore, 1988; 2003) posits 

that one’s emotional state is used as an input into the decision process, e.g. if one is in a fearful state, it 

is interpreted as a sign that there is adverse risk possible in the decision one is making, and that one 

should avoid the risk.  

In experimental economics, the connection between emotions and cooperation has been explored 

by a number of authors. Drouvelis and Grosskopf (2016) show that cooperation is sensitive to subjects’ 

current emotional state.  Specifically, a happy emotional state leads to higher contributions and an angry 

state leads to lower contributions. In a similar vein, Joffily et al. (2014) report that a more positive 

emotional state is associated with greater cooperation. Boyce et al. (2016) find that sadness or happiness 

does not affect the willingness-to-pay for environmental goods. Other studies investigate cooperative 

behavior in relation to shame and guilt (de Hooge et al., 2007), gratitude (DeSteno et al, 2010), and anger 

                                                
11 A major factor influencing the level of cooperation is the extent to which players have preferences to reciprocate 
kind or unkind actions. As emphasized by strong empirical evidence, there is a correlation between cooperation in 
the public goods game and expectations about the cooperation of others (see e. g. Bechtel & Scheve, 2014). In other 
words, the willingness to cooperate is sensitive to expectations about the willingness of other players to contribute, 
making reciprocal preferences a strong predictor of cooperative behavior (Fehr and Fischbacher 2002; Fehr and 
Schmidt 2006; Ostrom 2000). 
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(Motro et al, 2016). Capra (2004) observes that positive emotional state increases giving in dictator 

games.12  

The focus of the work presented here is to explore the causal relationship between specific 

emotional states and cooperation, by assessing whether specific incidental emotions induce greater or 

less cooperation in a social dilemma environment. This is the first study to employ Virtual Reality to 

induce emotional state when studying cooperation. For a more detailed description on the use of Virtual 

Reality as an emotion induction method, please see Chapter 1.  This paper contributes to the emerging 

literature by (1) providing empirical insights on the effects of positive and negative incidental emotions 

in the Voluntary Contributions Mechanism and (2) by introducing a new method for emotion induction 

in behavioral measures for social preferences. 

We report an experiment in which we induce three different emotional states and a neutral state, 

and then observe behavior in a repeated Public Good game. The conditions are Fear, Happiness, Disgust, 

and a Neutral treatment. These emotions (other than neutrality) are a subset of the six universal emotions 

as catalogued by Ekman (1975). We find that Fear, Happiness, and Disgust all result in lower 

contributions compared to the Neutral treatment. In other words, incidental emotions, whether positive 

or negative in valence, result in less cooperation than the Neutral treatment. 

In the experiment, the game is finitely-repeated. If the game is played once, the only Nash 

equilibrium is for all players to contribute zero. Thus, the only subgame perfect equilibrium of the 10-

period finitely repeated game of our experiment is for all players to contribute zero in each of the ten 

periods, regardless of the history of play. As a result, each group member earns 20 ECU in each period. 

If each player would contribute her full endowment to the group project, the maximum feasible group 

payoff would be attained. In this case, each group member would earn 40 ECU each period. However, 

strong empirical evidence exists that individuals cooperate more than in the subgame perfect equilibrium, 

but also exhibit less than full cooperation. 

As stated earlier, the balance of the prior evidence is that positive emotional states are associated 

with more cooperation and negative emotions with more self-interested behavior. One possible 

mechanism for this effect is a preference for conditional cooperation (Fischbacher et al., 2001) coupled 

with the Affective Generalization Hypothesis proposed by Johnson and Tversky (1983). Under the 

Affective Generalization Hypothesis, positive emotional states lead to more optimistic beliefs, while 

negative states lead to pessimism. Thus, if one would like to cooperate only if others cooperate as well, a 

positive mood might make one have stronger beliefs that others will cooperate. This makes one more 

likely to cooperate as well. Similarly, one of the negative emotional states would make an individual less 

                                                
12 An interesting related literature also considers the emotional underpinnings of punishment in the Voluntary 
Contributions Mechanism. Peer punishment is effective in deterring free riding (Yamagishi, 1986; Ostrom et al., 
1992; Fehr and Gächter, 2000), and the willingness to punish has been related to negative emotional state (Joffily 
et al., 2014). Dickinson and Masclet (2015) show that venting one’s emotions can substitute for punishment in the 
game. Hopfensitz and Reuben (2009) find that anger predicts the use of costly punishment in a trust game.  



 

 

34 

likely to cooperate than under a Neutral condition, by inducing more pessimistic beliefs. This 

hypothesized effect of happiness is line with the study of Drouvelis and Grosskopf (2016), who find that 

happiness leads to more cooperation, and the effect of negative emotions is consistent with Motro et al 

(2016), who find that anger reduces cooperation. We believe that this account is plausible, and thus we 

posit that an emotion with positive valence, happiness, will result in higher contributions than the Neutral 

condition. We also hypothesize that the emotions with negative valence, fear and disgust, will result in 

lower contributions than the Neutral condition.  

 

Hypothesis 1: Happiness will result in higher contributions than the Neutral condition, while Fear 

and Disgust will result in lower contributions than the Neutral condition.   

 

Prior studies typically find that contributions decay over time (for review see Chaudhuri, 2011; 

Fischbacher et al, 2001; Andreoni, 1988; Isaac and Walker, 1988a). However, this prior work has not 

controlled for or induced emotional states. Thus, while it is not evident that the decline would be observed 

in each of our conditions, in the absence of any contradictory evidence, we hypothesize that: 

 

Hypothesis 2: Contributions decrease over time in all treatments.  

 

While this may seem obvious in view of the strong prior evidence, it is not obvious that this 

dynamic would appear under every emotional state. Happiness has been observed to increase 

cooperation, and it may also be the case that its strong presence can also stem the dynamic pattern of 

declining contributions. Furthermore, negative emotions may reduce cooperation by so much initially 

that no declining trend is even possible.  

The majority of the literature on public goods games has not considered the role of risk 

preferences on cooperation. Teyssier (2012) observes that more risk averse agents contribute less as first 

movers in a sequential Public Good game. Jing & Cheo (2013) also find a link between risk preferences 

and contributions in the public good game; contribution rates increase when more risk averse players are 

added to the public good game. On the other hand, Kocher et al. (2011) find no correlation between risk 

aversion and behavior in the Public Good game. Moreover, there is no existing literature that considers 

the effect of risk attitudes on cooperative behavior under different emotional states.  

We expect to observe a relationship between behavior in the risk measurement task and in the 

voluntary contributions game. Choosing to cooperate, assuming that one is a conditional cooperator, 

involves risk. For a conditional cooperator, who only finds it optimal to cooperate provided others do so 

as well, the risk associated with cooperation is that the other group members fail to cooperate. Thus, we 

postulate that subjects who exhibit risk-averse behavior during exposure to exogenous risk, will 

demonstrate similar behavior when facing social risk, and advance our third hypothesis accordingly. 
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Hypothesis 3: More risk averse individuals exhibit less cooperation, as reflected by a lower level of 

contribution in the Public Good Game. 

 

 This paper is structured as follows. Section 2 describes the experiment. Section 3 reports the 

results and section 4 contains some concluding remarks.  

 

2.2 The experiment 

 

All sessions were conducted at the Economic Science Laboratory facility of the Eller College of 

Management at the University of Arizona, located in Tucson, Arizona (United States). The 141 

participants in Stage 4, the Public Good Game, were University of Arizona students, who were recruited 

via self-enrolment for the experiments through the laboratory’s online recruitment system. The sample 

of Stage 4 consisted of both men and women, all aged between 18 and 25 years. The experiment was 

computerized using the Z-tree software package (Fischbacher, 2007) and conducted in English. The 

groups playing the game always consisted of either three or four participants.13 

  The experimental design consisted of three manipulation treatments and one control treatment. 

Virtual Reality technology (Oculus Rift technology) was used to induce different emotional states for each 

of the treatments. Immersive 360-degree videos were used for the emotion induction. The Economic 

Science Laboratory had previously conducted a validation study on the effectiveness of these particular 

videos. See the Appendix to Chapter 1 for the results of the validation study. On the basis of these findings, 

the videos were chosen for emotion induction in this experiment.  

As indicated in Chapter 1, the sessions consisted of four stages. The first was a bargaining 

experiment, which is described in Chapter 3. The second was an emotion induction implemented with 

virtual reality, which is described in further detail in Chapter 1. The third was the administration of a risk 

aversion measurement protocol, also described in Chapter 1. The fourth phase consisted of 10 periods of 

play of the Voluntary Contributions Mechanism.14 

 

Stage 1: Bargaining  

In stage 1, we implemented a two-person bargaining situation between a buyer and a seller under 

asymmetric information about valuations and costs, where communication happens only through 

electronic messaging. We consider whether data about the emotional state of an individual can be 

beneficial to another party. Particularly, we investigate whether the availability of a buyer’s emotion data 

                                                
13 Most sessions had four participants, and our intention was to have exactly four participants in each session. On 
three occasions, only three individuals appeared at the sessions, and we proceeded to conduct them with the three 
participants present. These data are included in the analysis reported in this chapter.  
14 Eight of the sessions, two conducted under each of the four treatments, were exceptions to this rule. In these 
sessions, no risk aversion measurement was done. Subjects completed only stages 2 and 4. 
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to a seller positively affects the bargaining outcomes for the seller, as reflected by higher transaction 

prices. We use two novel technologies to capture emotion signals from textual data (sentiment analysis) 

and visual data (facial emotion recognition software). The length of each session was approximately 10 

minutes of instructions and 15-20 minutes of play. For a more complete description of this experiment 

and the corresponding results, please see Chapter 3. 

 

Stage 2: Emotion induction with virtual reality 

Emotions were induced through audio-visual exposure to a 360° video in virtual reality, using 

Oculus Rift equipment. Neutrality was induced with a video of a field of flowers. Fear was induced with 

a video in which the subject is tightrope walking across a steep canyon. The happiness video was one in 

which the subject was surfing in the tropics, and disgust was created with a video of disgusting things 

found in food. The length of stage 2 was approximately 2 minutes of instruction and 5 minutes of emotion 

induction. For a more complete description of the emotion induction, please see Chapter 1. 

 

Stage 3: Risk aversion measurement  

 After watching the videos, participants were asked to perform the risk aversion measurement task 

popularized by Eckel and Grossman (2002). The length of each session was approximately 2 minutes of 

instruction and 3 minutes for task completion. For a more complete description of this protocol and the 

corresponding results, please see Chapter 1.  

 

Stage 4: The voluntary contributions mechanism 

After the experimenter read the instructions for the game aloud, subjects played ten periods of 

the Voluntary Contributions Mechanism.15 As described earlier, a group of individuals were presented 

with an opportunity to allocate an endowment between two uses. The first use is keeping the tokens for 

themselves, which benefits only the individual. The second is a project contribution, which benefits all 

group members. The payoffs are specified such that the dominant strategy for each individual is to keep 

her entire endowment for herself, while the efficient outcome requires everyone to contribute their full 

endowment to the project (thereby attain the social optimum). The four members of each group interacted 

repeatedly and anonymously for 10 periods.  

The specific parameters were the following. In each period, each participant received an initial 

endowment of 20 tokens referred to as ‘Experimental Currency Units’ (ECU; with a conversion rate of 17 

ECU = 1 USD). Players then simultaneously decided how to allocate the 20 tokens. A participant could 

                                                
15 The experimenter carefully read the instructions to the participants. After the instructions, subjects answered 
control questions to test their understanding of the rules of the experiment. See appendix A for the instructions and 
the control questions. All participants successfully solved the control questions, which indicated that they 
understood the procedure and implications of the payoff function. After all subjects finished the control questions, 
the computerized experiment was initiated through launching of the Z-tree (Fischbacher, 2007) program.  
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either contribute any number of tokens to a ‘project’, which benefited all players equally or keep the 

remaining tokens for herself. The marginal per-capita return to the project equaled 0.5. In other words, 

each token contributed to the project yielded a payoff of 0.5 tokens to each of the four group members. 

Thus, if all players contributed their entire endowment to the project, each player would receive double 

the earnings that she would if they all contributed zero. 

Specifically, the payoff function in each period was: 

 

𝜋" = $20 − 𝑐" + 0.5 ∗ ∑ 𝑐./
.01 2, 

 

where 𝜋" is individual i’s payoff and i’s contribution to the project is denoted by ci. At the end of each 

period, participants were shown a summary screen that informed them of the size of the project, i.e. the 

public good, through indication of the sum of all contributions cj to the project. 

All participants received financial compensation for their participation. The session included 10 periods 

of play in total. All periods counted towards participants’ monetary payment. Earnings averaged $US15 

per subject. The length of stage was approximately 10 minutes of instruction and 5 minutes of play.  

It is important to note here that 116 subjects underwent the VR emotion induction (5 minutes) 

and then completed two tasks, the risk aversion measurement task (5 minutes) and the voluntary 

contribution mechanism (15 minutes). 29 subjects underwent the VR emotion induction (5 minutes) and 

completed one task only, the voluntary contribution mechanism (15 minutes). One may argue that the 

emotion induction would have less effect for the 116 subjects in the first sub-sample. However, as we will 

discuss in the following section, the fact there are observed treatment effects suggest that the effects of 

the emotion induction remain in force during the public goods game. 

 

2.3 Results 

 

2.3.1 General patterns in the data 

In this section, we present the results of our empirical investigation into whether emotional states 

influence an individual’s contributions in a repeated linear public goods game. Subsection 3.1 consists of 

a descriptive summary of the main patterns, while subsection 3.2 provides formal statistical tests. 

Hypothesis 1 asserted that the positive emotional state of Happiness would enhance cooperation relative 

to neutrality, while the two negative states, Fear and Disgust, would have the effect of reducing 

contributions. Our first finding, however, is the existence of quite a different pattern. 

 

Result 1. All three emotion treatments, Fear, Disgust and Happiness, lead to less contribution than 

the Neutral condition. 
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Figure 1 depicts the average contribution by treatment (Neutral, Happiness, Fear, Disgust), 

separately for the pooled data and the subsets of male and female participants. The data shown in the 

figure are the contribution in ECU (y-axis) in each emotion treatment (x-axis). The contributions are 

averaged over all of the participants, separately for each treatment. The figure reveals the following 

patterns. The overall results indicate that the emotion treatments Fear (9.7 tokens), Happiness (10 

tokens), and Disgust (10.3 tokens) all lead to overall lower contributions in comparison to the Neutral 

condition (12.7 tokens). In other words, compared to the three emotion treatments, the Neutral treatment 

displays higher contributions, with subjects contributing an average of 27.5% less in the three emotion 

treatments than in the Neutral condition. 

 Our second result concerns differences in the treatment effects by gender. 

 

Result 2. Women contribute least in the Fear treatment, while men contribute least in the Disgust 

treatment. 

 

When we consider the contribution decisions of men and women separately, we observe that the 

results differ. Women contribute most in the Disgust condition (10.3 tokens) and least in the Fear 

treatment (8.6 tokens). The difference in contributions between the Disgust and Fear treatments is 1.6 

tokens, which represents a difference equal to 8% of their initial endowment. In other words, Fear makes 

women contribute less compared to the Disgust treatment. Men on the other hand, contribute most in 

the Neutral condition (15.6 tokens) and least in the Disgust treatment (10.3 tokens). The difference in 

contributions between the Neutral and Disgust treatment is 5.3 tokens, which represents a difference 

equal to 26.5% of their endowment. In other words, Disgust makes men contribute significantly less than 

they do under the Neutral treatment.  

 

 

Figure 1. Average contribution in each treatment 

Notes. The figure shows the average contribution by treatment (Neutral, Happiness, Fear, Disgust), separately for 
the pooled data and the subsets of male and female participants. 
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We next consider whether the decay of contributions with repetition of the game appears under 

each of our emotion conditions. 

 

Result 3. Contributions decline over time in the three emotion treatments, but not in the Neutral 

treatment. 

 

Figure 2 below shows the average contribution made in each period by the entire sample, in each 

of the four treatments (Neutral, Happiness, Fear, Disgust). The data are averaged over all of the 

participants, separately for each treatment in which the induced emotion was in effect. The average 

contribution in ECU per period is given on the vertical axis, and the period number is indicated on the 

horizontal axis for each treatment separately. The data in the three emotion treatments exhibit the 

following patterns. The average initial contributions are substantial, starting with a contribution of 

between 10 to 13 ECU in the first period, but decline as the game is repeated. A second pattern is that 

subjects contribute more in the Neutral treatment than in all three emotion treatments throughout the 

ten-period horizon, with the gap increasing over time. Contributions in the three emotion treatments 

converge downward and remain similar to each other over time.  

 

 

Figure 2. Average contribution in each period, by treatment 

Notes. The figure shows the average contributions made in each period by the entire sample, in each of the four 
treatments (Neutral, Happiness, Fear, Disgust).  
 

A number of authors have noted (see for example Fehr et al., 2001) that there are distinct types of 

players in the voluntary contribution mechanism, ranging from free-riders (no contribution) to altruists 

(full contribution). To investigate the effects of emotions on distinct behavioral types, we classify subjects 

into three types of players: free-riders, conditional cooperators, and altruists, according to how they 

respond to the prior contributions of other group members. Consider an estimated regression with the 

functional form: 
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𝑐"3 = 𝛼 + 	𝛽𝑐7893:1 +	𝜀"3 

 

where 𝑐"3 If the contribution of Individual i in period t, and  𝑐7893:1 is the average contribution in the group 

in period t - 1. 

Subjects are classified as ‘free-riders’ when their estimated 𝛼 = 0,	 and 𝛽 = 0. Subjects are 

considered ‘conditional cooperators’ when their 𝛽 > 0, and ‘altruists’ when their estimated 𝛼 > 0,	 and 

𝛽 = 0. Subjects who meet none of these criteria are grouped under a category called ‘Other’. Free riders 

contribute an amount that is not significantly different from zero that does not respond to other group 

members' actions in the preceding period. Altruists contribute an amount that is significantly different 

from zero that does not respond to other group members' actions in the preceding period. Conditional 

cooperators, on the other hand, contribute more, the higher the average contribution has been in the 

preceding period. Table 1 below reports the distribution of behavioral types by treatment as a percentage 

of all participants in the treatment. For absolute numbers, please see Appendix C. 

 

Table 1. Classification of participants into behavioral types. 

Behavioral type Neutral Happiness Fear Disgust 
Free-riders 0% 5.6% 2.9% 5.7% 

Conditional Cooperators 

Altruists 

51.4% 

34.3% 

58.3% 

16.7% 

74.3% 

2.9% 

65.7% 

5.7% 

Other 14.3% 19.4% 20% 22.9% 

Total percentage 100% 100% 100% 100% 

Total observations 35 36 35 35 

Notes. The table reports the distribution of behavioral types by treatment in percentages of the total number of 
participants in the treatment. Subjects are classified as free-riders when 𝛼 = 0 and 𝛽 = 0. Subjects are considered 
conditional cooperators when 𝛽 > 0, and altruists when 𝛼 > 0 and 𝛽 = 0. 
 

In Public Good Games, it is commonly found that a majority of participants behave as ‘conditional 

cooperators’, i.e. people who are willing to contribute more if others contribute more as well (Fehr et al, 

2001; for a complete review, see Chaudhuri and Paichayontvijit, 2006). Our results from Table 1 confirm 

these findings. Furthermore, our results indicate that compared to the emotion treatments, Neutrality 

increases altruism, and this appears to be associated with the absence of a decline of contributions in that 

treatment. Remarkably, free-riders are completely absent in the Neutral treatment. This finding is 

consistent with observations we have made earlier that a Neutral state leads to an increase in cooperative 

behavior, as reflected by higher contributions, compared to the emotion treatments. 

Result 3 stated that contributions decline over time in all emotion treatments but not in the 

Neutral condition. To validate whether this finding still holds for the subset of conditional cooperators, 

we evaluate their average contributions from Period 1 to 10. Figure 3 below shows the average 
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contributions made in each period by the subset of conditional cooperators, in each of the four treatments 

(Neutral, Happiness, Fear, Disgust). The data are averaged over all of the participants, separately for each 

treatment in which the induced emotion was in effect. The average contribution in ECU per period is 

given on the vertical axis, and the period number is indicated on the horizontal-axis for each treatment 

separately.  

The data in the three emotion treatments exhibit the following patterns. The average initial 

contributions are between 8 to 12 ECU in the first period, but decline as the game is repeated. 

Contributions in the three emotion treatments converge downward and remain similar to each other over 

time. What we observe in the Neutral treatment, however, is that contributions by conditional cooperators 

remain relatively constant throughout the ten periods. This appears to be the case because there are no 

free-riders in the Neutral treatment. Hence, conditional cooperators respond to the fluctuations in the 

decisions of altruists and each other only, resulting in a horizontal trendline. In contrast, in the other 

three treatments, the decisions of free-riders tend to cause conditional cooperators to reduce their 

contributions over time in response. 

 

 
Figure 3. Average contribution of conditional cooperators, per period, by treatment 

Notes. The figure shows the average contributions made in each period by the subset of conditional cooperators, in 
each of the four treatments (Neutral, Happiness, Fear, Disgust).  
 

2.3.2 Formal tests of the hypotheses 

We now consider the hypotheses advanced in section two more rigorously, by estimating a number of 

regression specifications, in which we isolate the effect of treatment and gender. In the regressions, each 

individual contribution decision in each period is the unit of observation. The results are given in Tables 

2 - 6.  

We consider whether the declining time trend in contributions over time is significant by 

conducting a sign test (see Appendix B) and a signed rank test. Table 2 contains the results of signed-rank 

tests that were also conducted to evaluate the impact of the treatment on the change in average 
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contribution between periods 1 and 10. A signed-rank test examines if the distributions in two treatments 

are significantly different from each other, taking into account the ranking of the change in the average 

contribution of a group between periods 1 and 10. Again, each group is treated as an observation, and 

there are 9 groups per treatment.  

 

Table 2. Results of signed-rank tests on the change in average contribution between P1-P10 

Emotion treatment Z  Prob > |z|   
Neutral - 0.713 0.476 

Happiness - 2.255 0.024 

Fear - 1.779 0.075 

Disgust - 2.196 0.028 

Notes. This table shows the results of signed-rank tests that were conducted to evaluate the impact of the 
treatment on the change in average contribution between periods 1 and 10. 

 

The data reveal several interesting findings. Hypothesis 2 asserted that contributions would 

decrease over time in all treatments. The results from the sign and signed rank tests report some 

ambiguity in this regard. We find compelling evidence that cooperation declines over time for all three 

emotion treatments, but not for the Neutral treatment. In the sign test, we evaluate the difference in 

average contribution between period 1 and period 10, for each treatment separately. When we do so, we 

reject the hypothesis that contributions in the Happiness treatment are equally likely to increase and 

decrease between periods 1 and 10 at the p < .005 level. We reject the same hypothesis at p < .05 for the 

Disgust and the Fear treatments. We fail to reject it for the Neutral treatment at conventional levels. As 

we discuss later in section 5, one possible explanation for why Neutral is not significant could be because 

the Neutral emotion induction suppresses subjects’ integral emotions. In other words, when inducing 

neutrality, we are overriding the emotions that would occur naturally in response to play of the game. 

With the signed-rank test, we also test the null hypothesis that there is no change in the 

distribution of group contributions between period 1 and 10. We conduct the test for each treatment 

separately. For the Neutral treatment, the output indicates that we fail to reject the null hypothesis of no 

change at any conventional level. For the Happiness and Disgust treatments, we can reject the null 

hypothesis of no change over time at p < .05. For the Fear treatment, we can reject the null hypothesis at 

p < .1.  

Table 3 considers whether the differences between treatments, in terms of average contribution, 

are significant. It reports the results from t-tests, which were conducted to determine if the emotion 

treatments exhibit average contributions that are significantly different from each other. The tests were 

done for the data from the first period, the last period, and for the ten periods overall. 
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Table 3. Results of t-tests of differences between treatments, for P1, P10, and all Periods 1- 10 

Emotion treatments Period 1 Average Period 1 – Period 10 Period 10 

Neutral and Disgust 0.789  0.249 0.032** 

Neutral and Fear 0.289  0.111 0.009*** 

Neutral and Happiness 0.829  0.381 0.045** 

Happiness and Disgust 0.954  0.856 0.850 

Happiness and Fear 0.420  0.569 0.593 

Fear and Disgust 0.379  0.649 0.748 

Notes. This table shows the results of signed-rank tests that were conducted to evaluate the impact of the treatment 
on the change in average contribution between periods 1 and 10. ***p < 0.01; **p < 0.05; *p < 0.1. 

 

Table 3 reveals a number of interesting patterns. Hypothesis 1 asserted that the emotions with 

negative valence, fear and disgust, would lead to lower contributions compared to the Neutral condition. 

Conversely, the emotion with a positive valence, happiness, would lead to higher contributions compared 

to neutrality. As mentioned in section 1, this hypothesis is drawn from experimental evidence on the role 

of induced emotions in shaping behavior in the Voluntary Contribution Mechanism by Drouvelis & 

Grosskopf (2016). They investigate the impact of induced emotions on two behavioural measures of social 

preferences: cooperation and sanctioning behaviour. They report experimental data from one-shot three-

player Public Good Games. The experimental setup is parameterized such that social efficiency is 

achieved when all subjects contribute their full endowment to the common good; whereas rational and 

selfish individuals would keep their entire endowment for themselves. In their work, they concentrate on 

two emotional states: anger and happiness. These emotions were induced by showing short film clips to 

subjects before they made their contribution decision. Their findings indicate that subjects in a happy 

emotional state contribute more than those in an angry state.  

Our results however, provide mixed support for this hypothesis. None of the treatment differences 

are significant at the outset of the game or over the entire horizon, However, treatment differences do 

assert themselves late in the interaction. The column containing the results for period 10 reveals three 

significant differences. Each of the emotion treatments generates significantly lower contributions than 

the Neutral treatment, with Fear yielding the most significant result. There are at least two possible 

explanations for why our results diverge from Drouvelis & Grosskopf (2016). One could stem from the 

difference in the set-up of the two experiments; Drouvelis & Grosskopf (2016) used a one-shot construct, 

whereas the work reported here is in a finitely repeated game setting. Alternatively, it could also be due 

to the difference in (1) emotion induction method, or (2) choice of film clips. Future work would be 

required to investigate these potential explanations. 

Table 4 reports a random effects GLS regression analysis designed to identify determinants of 

cooperative behavior. The dependent variable is the amount contributed, and the independent variables 

are dummies for each of the treatments, with controls included for one’s own behavior in the preceding 
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period, the average of other group members’ contributions in the preceding period, one’s program of 

study, and one’s choice in the risk aversion measurement task conducted earlier in the session. The 

Program of Study variable takes on a value of 1 if the participant is studying Economics and Business and 

0 if she has a different major. The risk aversion variable ranges from 1 to 6, with 1 the most risk averse 

and 6 the least. The model is estimated for men and women separately, as well as for the pooled data 

from both genders. 

Table 4 reveals the following interesting results. Hypothesis 3 proposed that there existed a 

correlation between behavior in the risk aversion measurement task and in the public goods experiment. 

The regression shows that there is no significant relationship between behavior in the two tasks. However, 

we do find that the contribution made in the previous period is a significant predictor of the amount 

contributed in the period thereafter. This appears to reflect the fact that some individuals have a general 

tendency to contribute more than others. The variable denoting the average contribution made by the 

group in the previous period is also significant. This indicates the presence of significantly reciprocal 

behavior. Lower (higher) contributions by other group members trigger lower (higher) contributions in 

the next period. When we consider each gender separately, the results are similar. 

 

Table 4. Determinants of Cooperative Behavior in period t as a function of treatment, major, risk 

aversion and own and prior contributions in period t-1 

 
Dependent variable 

(1) 
Men & Women 

 (2) 
Women  

 (3) 
Men 

Female   0.049 (0.345)       

Happiness   0.310 (0.715)  - 0.168 (0.924)    0.899 (1.130) 

Fear   0.600 (0.714)  - 0.017 (0.930)    1.485 (1.115) 

Disgust   1.001 (0.747)    1.272 (1.059)    1.269 (1.100) 

Neutral   1.509** (0.732)    0.475 (0.961)    2.555** (1.143) 

Econ major - 0.523 (0.353)  - 0.800 (0.487)  - 0.501 (0.535) 

Risk aversion (Choice in 
risk measurement task) 

- 0.006 (0.140)    0.109 (0.179)  - 0.181 (0.232) 

Own contribution in 
preceding period 

  0.678*** (0.023)    0.671*** (0.032)    
0.662*** 

(0.034) 

Average group 
contribution in period t-1 
Constant 

  0.218*** 
 
  0.168 

(0.033) 

 

(1.027) 

   0.191*** 
 
  0.764 

(0.046) 

 

(1.175) 

   0.235*** 
 
0.304 

(0.049) 

 

(1.670) 

Observations 112  57  55 

Wald Chi2 1435.51  577.00  803.84 

Prob > Chi2 0.000  0.000  0.000 
Notes. The table reports results from an individual-specific random effects GLS regression. Random effects are 
included at the subject level. The dependent variable in all columns is the amount contributed per period. Standard 
errors are in parentheses. ***p < 0.01; **p < 0.05; *p < 0.1.  
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Table 5 explores the relationship between contributions and risk aversion in a somewhat different 

manner. The data include only the contribution behavior in period 1, which is unaffected by any 

interaction with other members of one’s group. An OLS specification is used in the equation and the 

Neutral condition serves as a base category. The first column reports estimates for the pooled data from 

both genders. In addition, we estimate the model with the data from each gender separately. In columns 

two and three, we report estimates for the subset of female and male participants, respectively. In 

specifications in which all participants are considered, gender is included as an independent variable. 

This is done because gender is a known determinant of risk aversion, with women being on average more 

risk averse than men (Eckel and Grossman, 2008).  

The estimates in the table show that the more risk-averse a female participant, the less she 

contributes in period 1 of the Public Good experiment. However, the effects do not attain a p < .1 

significance level, and the effect does not appear for men. Hypothesis 3 stated that more risk averse 

individuals contribute less. We do not find supporting evidence for Hypothesis 3. Compared to the 

Neutral condition, both Fear and Disgust result in lower contributions in Period 1, but the findings are 

significant for Fear only. Hypothesis 1 posited that Happiness would result in higher contributions than 

the Neutral condition, while Fear and Disgust would result in lower contributions than the Neutral 

condition. As discussed earlier, we find partial support for Hypothesis 1. 

 

Table 5. Contributions in Period 1 as a function of treatment, major and risk aversion. 

 
Dependent variable 

(1) 
Men & Women 

 (2) 
Women  

 (3) 
Men 

Female - 1.413 (1.469)       

Happiness - 1.634 (1.897)    0.231 (2.504)  - 4.145 (3.039) 

Fear - 3.339** (1.869)  - 2.900 (2.546)  - 3.509 (2.881) 

Disgust - 0.706 (2.048)  - 0.054 (3.259)  - 1.335 (2.780) 

Econ major 
Risk aversion (Choice in 
risk measurement task) 

- 1.848 

  0.619 

(1.511) 

(0.606) 

 - 1.560 

  1.148 

(2.067) 
(0.763) 

 - 2.575 

- 0.228 

(2.366) 
(1.025) 

Constant 12.989*** (3.356)    8.516** (3.748)  18.260*** (5.443) 

Observations 112  57  55 

Adjusted R2 0.019  0.008  -0.041 

R2 0.072  0.096  0.055 
Notes. The table reports results from an ordinary least squares regression. The dependent variable in all columns is 
the amount contributed period 1. Each observation is an individual. Standard errors are in parentheses. ***p < 0.01; 
**p < 0.05; *p < 0.1.  
 

Table 6 explores the relationship between contributions and emotion treatments specifically for 

the subset of conditional cooperators. We consider this group because their behavior is responsive to the 

behavior of others, and thus might also be more responsive to their own emotional state. An OLS 
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specification is used in estimating the equation and the Neutral condition serves as the base category. The 

first column reports estimates for the pooled data from both genders. In addition, we estimate the model 

with the data from each gender separately. In columns two and three, we report estimates for the subset 

of female and male participants, respectively. In specifications in which all participants are considered, 

gender is included as an independent variable.  

 

Table 6. Contributions of Conditional Cooperators as a function of treatment, major (and gender). 

Dependent 
variable 

(1) 
Men & Women 

 (2) 
Women  

 (3) 
Men 

Female - 1.154** (0.477)       

Happiness   0.028 (0.654)    0.633 (0.766)  - 0.572 (1.134) 

Fear   1.604** (0.618)    1.321* (0.741)    2.123** (1.042) 

Disgust 
Econ Major 

  3.951*** 

- 2.509*** 
(0.742) 
(0.520) 

   4.828*** 

- 3.248*** 
(0.989) 
(0.642) 

   3.348*** 
- 1.720** 

(1.124) 
(0.850) 

Constant   10.712*** (0.608)    9.870*** (0.636)    10.314*** (0.970) 

Observations 86  46  40 

Adj R2 0.058  0.071  0.031 

R2 0.063  0.079  0.041 
Notes. The table reports results from ordinary least squares regressions. The dependent variable in all columns is 
the contribution made by an individual in a given period. Each observation is an individual, Standard errors are in 
parentheses. ***p < 0.01; **p < 0.05; *p < 0.1.  
 

The results show that among conditional cooperators, for the pooled data for both genders, 

inducing Fear or Disgust positively affects cooperation compared to the Neutral condition. Happiness has 

no significant effect on contributions. Thus, the data contradicts Hypothesis 1: Fear and Disgust result in 

significantly higher contributions than the Neutral condition, and the results are robust when we control 

for gender. Happiness fails to result in different contributions than the Neutral condition. All these 

patterns hold for the two genders considered separately as well. Recall from Table 5, which considers all 

participants, that Disgust and Fear result in lower contributions. One explanation for why we observe 

opposite effects for the subset of conditional cooperators compared to the full sample, may be due to the 

fact that the data used in Table 6 removed many altruists from the Neutral condition, while removing a 

similar number of altruists and freeriders from the Emotion treatments. When we remove the altruists 

from the sample, which make up a particularly high percentage (34.3%) in the Neutral condition, we find 

that the Fear and Disgust treatments exhibit higher average contributions.  
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2.4 Conclusion  

 

In this study, we applied a new emotion induction methodology, 360-degree videos shown in Virtual 

Reality, to study a fundamental question in the social sciences. Does an individual’s emotional state, 

specifically happiness, disgust or fear, have an effect on the individual’s tendency to cooperate? This study 

is an example of how new emerging technologies can create new and exciting ways of conducting novel 

research in the field of experimental economics. Technologies such as Virtual Reality can serve as useful 

complementary tools to existing emotion analysis and induction methods.  

We obtain two principal conclusions. The first conclusion is that incidental emotions, whether 

positive or negative in valence, result in lower contributions compared to a Neutral state. Our results 

indicate that on average, subjects contributed 27.5% less in the three emotion treatments, Fear, Happiness 

and Disgust, than they did in the Neutral condition. However, when we evaluate the subset of conditional 

cooperators, we find the opposite effect: Fear and Disgust lead to higher contributions compared to the 

Neutral treatment. This is an important caveat to our first conclusion: for conditional cooperators, Fear 

and Disgust increase cooperation. In the pooled data, one third of the subjects were classified as altruistic 

in the Neutral condition, which was 2 to 12 times the number of altruists in the Emotion treatments. By 

comparing the results from the conditional cooperators to the pooled data, we isolate the particular form 

of the positive effect that Neutrality has on cooperation. It increases the incidence of altruistic 

unconditional cooperators. Neutrality seems to suppress the emotions that would otherwise arise and that 

would cause high contributors to lower their contributions in response to the non-cooperative behavior 

of others. The part of Hypothesis 1 that is supported is that negative emotions, Fear and Disgust, decrease 

contributions. The other part of Hypothesis 1, that positive emotions increase contributions, is not 

supported. 

The second conclusion is that we confirm that contributions decrease over time in all of the 

Emotion treatments, but that they do not do so in the Neutral treatment. Thus, while Hypothesis 2, that 

contributions would decrease over time, is mostly supported, there is an important exception. The fact 

that our Neutral treatment does not exhibit the typical empirical pattern observed in prior studies is 

interesting. It suggests that inducing a Neutral emotion is not the same thing as not inducing an emotion 

at all. Hence, we propose the following conjecture as an overarching explanation: The neutral treatment 

suppresses emotions that might otherwise arise. While emotions are linked with a decrease in the 

contributions in the PG game, the Neutral treatment attenuates the decrease in cooperation by 

suppressing these emotions. Further work would be required to evaluate the validity of this conjecture.  

 In prior research on emotions and decision making, it has not been considered before whether a 

Neutral emotion induction has a different effect from no emotion induction at all. A future avenue for 

study would therefore be to further investigate the particular effects of Neutrality. What does Neutrality 

really do? Does it cause people to behave differently in different tasks, controlling for demographic factors 
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than they would behave otherwise? We propose to explore the effects of a Neutral induction treatment 

compared to no induction treatment on risk preferences (extending the work reported in chapter 1), 

cooperative behavior (extending the work reported in chapter 2) and other tasks in which emotions are 

known to affect decisions, for example, the ultimatum and trust games. One way to distinguish the effect 

of a neutral emotion inducted from no induction is to employ Facereader, which has the capacity to 

directly measure neutrality.  

One major finding from this experiment is that Neutral induction improves cooperation. When 

we classify behaviors into the categories of free-riders, altruists and conditional cooperators, we observe 

that in the Neutral condition, all free-riding tendencies disappear, and Neutrality increases altruism in 

our experiment. It would be interesting to see whether this is a general pattern. We propose a research 

program dedicated to studying the effects of the suppression of emotion in (1) a broader set of tasks and 

(2) alternative types of neutral inducing stimuli, covering (3) a larger sample size. 
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2.6 Appendices 
 
 
Appendix A: Instructions 
 
During this final part of the experiment, your entire earnings will be calculated in ECU (Experimental 
Currency Units). At the end of the experiment the total amount of ECU you have earned will be converted 
to Dollars at the following rate: 
 

17 ECU=$1 
 
This part of the experiment is divided into 10 periods. If part 3 gets selected for final payout, then all 
rounds will count for payment. You will be in a group with the 3 other participants. 
 

Detailed instructions 

 
At the beginning of each period each participant receives 20 ECU. In the following we call this his or her 
endowment. Your task is to decide how to use your endowment.  
 
You have to decide how many of the 20 ECU you want to: 
- Contribute to a project and;  
- How many of them to keep for yourself.  
 
We will play this game on the computer. After choosing your contribution you must press the OK button. 
Once you have done this, your decision can no longer be revised. 
 
Once all members of your group have made their decision, your screen will show you the total amount of 
ECU contributed to the project by each of the four group members (including your contribution). This 
screen shows you how many ECU you have earned.  
 
Your income consists of two parts: 
 
Part 1) The ECU you kept for yourself  
 
Part 2) The income from the project = 50 percent of the total contribution of all 4 group members to the 
project (including your own contribution) 
 

Your income in ECU in each period: 
 
= Part 1 + Part 2  
 
= (20 - your contribution to the project) + 0.5*(total contributions to the project) 
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The income of each group member is calculated in the same way, this means that each group member 
receives the same income from the project.  
 
Income part 1) The ECU you kept for yourself 
For each ECU that you keep for yourself you earn an income of 1 ECU.  
Income part 2) The income from the project 
For every ECU you contribute to the project instead, the total contribution rises by one ECU. Your income 
from the project would rise by 0.5*1=0.5 ECU. However, the income of the other group members would 
also rise by 0.5 ECU each, so that the total income of the group from the project would rise by 2 ECU.  
 
Your contribution to the project therefore also raises the income of the other group members. On the 
other hand you earn an income for each ECU contributed by the other members to the project. For each 
ECU contributed by any member of the group you earn 0.5*1=0.5 ECU. 
 
For example, suppose the total of the contributions of all group members is 60 ECU. In this case each 
member of the group receives an income from the project of 0.5*60=30 ECU.  
 
To check your understanding of the experiment, please answer the following questions: 
 
1) Suppose each group member has an endowment of 20 ECU. Nobody (including yourself) contributes 

any ECU to the project. How high is: 
 

a) Your income for the period?       _________ 
b) The income for each of the other group members for the period?  _________ 

 
2) Suppose each group member has an endowment of 20 ECU. You contribute 20 ECU to the project. 

All other group members contribute 20 ECU to the project.  
 

a) What is your income for the period?     _________ 
b) The income for each of the other group members for the period?  _________ 

 
3) Suppose each group member has an endowment of 20 ECU. The other three group members 

contribute a total of 30 ECU to the project. 
 

a) What is your income if you contribute 0 ECU to the project?  _________ 
b) What is your income if you contribute 15 ECU to the project?  _________ 

 
4) Suppose each group member has an endowment of 20 ECU. You contribute 8 
 ECU to the project. 
 

a) What is your income if the other group members together contribute a total of 7 ECU to the 
project?        _________  

b) What is your income if the other group members together contribute a total of 22 ECU to the 
project?        _________ 
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Appendix B:  

 

Sign test: Initial and terminal contributions for each group, and the change over time 

 
Treatment Group Average P1 Average P10 Difference 

P10 – P1 
Sign 

Happiness 1 14 12.75 -1.25 - 
 2 

3 
12.5 
9.5 

6 
3.5 

-6.5 
-6 

- 
- 

 4 
5 
6 
7 

17.5 
15 
9.25 
6.75 

6.25 
8 
0 
1.25 

-11.25 
-7 
-9.25 
-5.5 

- 
- 
- 
- 

 8 10.67 10 -0.67 - 
 9 6.25 6.75 0.5 / 

Neutral 1 12.5 15 2.5 + 
 
 

2 
3 

17.5 
10.5 

10 
11 

-7.5 
0.5 

- 
+ 

 4 
5 
6 
7 

17.5 
20 
11.25 
9.25 

20 
20 
7.25 
2.25 

2.5 
0 
-4 
-7 

+ 
/ 
- 
- 

 8 10.67 10 -0.67 - 
 9 6.25 6.75 0.5 / 

Fear 1 7 9 2 + 
 2 

3 
8.25 
11.25 

9.75 
2.75 

1.5 
-8.5 

+ 
- 

 4 
5 
6 
7 

15 
9.5 
9.5 
11.5 

3.75 
7.5 
1.75 
3.25 

-11.25 
-2 
-7.75 
-8.25 

- 
- 
- 
- 

 8 14.5 8 -6.5 - 
 9 12.67 15.33 2.67 + 

Disgust 1 15.5 17.25 1.75 + 
 
 

2 
3 

10 
13.75 

0 
3.75 

-10 
-10 

- 
- 

 4 
5 
6 
7 

16.25 
9.25 
11.25 
16 

10 
9.75 
6 
6.5 

-6.25 
0.5 
-5.25 
-9.5 

- 
+ 
- 
- 

 8 5 3.33 -1.67 - 
 9 12.75 6.5 -6.25 - 
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Appendix C. Absolute numbers of individuals of each behavioral type classification in each treatment 

 

Behavioral type Neutral Happiness Fear Disgust 

Free-riders 0 2 1 2 

Conditional Cooperators 

Altruists 

18 

12 

21 

6 

26 

1 

23 

2 

Other 5 7 7 8 

Total 35 36 35 35 
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CHAPTER III 

 
The value of emotion information in bargaining 
 

 
3.1 Introduction 

The advent of affective computing, in which computers can track and measure emotional states of users, 

has made it feasible for economic decision makers to use emotion information of those that they interact 

with in new ways. On the internet, humans are communicating and exchanging more information with 

the intermediation of computers than ever before. The changing mode of communication has the 

potential to revolutionize how people send and receive affective information. Traditionally, face-to-face 

communication contained a subtext of emotional information consisting of facial expressions, body 

language, and voice intonation. Those communicating by telephone use voice intonation information as 

well, though not the other modes. While this type of emotion information is not available to those 

communicating on line by texting, what has become available in recent years is computerized emotion 

reading technology.     

 In this paper we consider whether data about the emotional state of an individual can be beneficial 

to another party. It has long been established that this is the case for non-verbal physical cues, which can 

be used to identify emotional states (see for example Adolphs, (1999), Frith et al, (2008), Martinez et al. 

(2015), and benefit those who can properly read the cues (see Bonaccio et al, (2016) for a review). We 

consider here whether the same is the case for output from emotion recognition software.  

The context is bilateral bargaining between a buyer and a seller, where performance relative to 

one’s opponent has an objective measure, the transaction price. The specific question we consider is 

whether a seller is able to achieve better terms, as reflected in higher transaction prices, if she has access 

to information about the buyer’s emotional state.  

We study a canonical bargaining situation between a buyer and a seller, where there is incomplete 

information about valuations and costs, where communication happens solely through electronic 

messaging. The environment is otherwise anonymous, eliminating any information about gender, 

ethnicity, voice and any other non-verbal cues that may influence judgement and emotion interpretation. 

Only the emotion information revealed during the bargaining process, through electronic messaging and 

facial emotional expression data, are accessible. 

The role of emotions in bargaining has been the subject of an interesting literature (van Dijk et 

al, 2008; Olekans and Druckman, 2014). A number of studies have found that anger can benefit a party 

to a negotiation (van Kleef et al., 2004; Cote et al., 2013), particularly when it can create fear on the part 
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of the other party (Nelissen et al., 2011; Sinaceur et al., 2011). Positive emotions increase the likelihood of 

agreement (Mislin et al. 2011; Carnevale, 2007; Brett et al., 2007; Christie and Friedman et al., 2004). On 

the other hand, in ultimatum bargaining games, anger on the part of the recipient increases the likelihood 

of rejection and thereby hurts both parties (Grimm and Mengel, 2011; Oechssler et al., 2015; Sutter et al., 

2003).  Emotions have been associated with attempts at deception in negotiations (O’Connor and 

Canevale; Steinel and De Dreu, 2004). This paper contributes to the existing body of literature by (1) 

providing first-of-its-kind empirical evidence on the significant gender effects of emotion data as a source 

of information in a two-person bargaining situation on agreed sales prices, and (2) by uncovering new 

insights on individuals’ emotion signals expressed in parallel through writing and facial expressions, 

which we capture and analyze via multiple affective technologies (text-to-emotion API analysis and facial 

emotion recognition software from Facereader). 

Previous research (vanDijk et al., 2008) investigated how communicating emotions to receivers 

conveys crucial information about the beliefs and intentions of the sender during bargaining, and how 

these extrapolations subsequently translate into behavior. Their work builds on a social functional account 

of communicated emotions (see Frijda 1994; Keltner & Haidt, 1999), which postulates that bargainers 

take their opponent’s emotions into account, as this may provide them with vital information about their 

opponents’ subsequent responses and behaviors. This theory assumes that communicated emotions lead 

to informational inferences and that these informational inferences have behavioral consequences. Thus, 

we hypothesize that the availability of emotion data yields an informational advantage, resulting in better 

bargaining outcomes for the party who has the emotion data. 

 

Hypothesis 1: The availability of emotion data improves bargaining outcomes for the party who has 

the data. 

 

The Mood Maintenance Hypothesis (MMH, Isen and Patrick, 1987; Isen, 1987; Fessler et al., 

2004) asserts that the more positive ones’ emotional state, the more one seeks to avoid risk in order not 

to jeopardize one’s current emotional positivity. Based on the empirical support for this theory (Arkes et 

al., 1988; Mano, 1992; Nygren et al., 1996; Rusting and Nolen-Hoeksema, 1998; Kring, 2000), we 

postulate that a positive overall emotional tone in text communication will lead to a greater likelihood of 

an agreement.  

We hypothesize that subjects who are in a good mood are less willing to risk ruining their mood 

with regret for letting time run out and not reaching an agreement. Trying to get better more favorable 

terms than under equal division involves initiating a conflict, and it is difficult to predict how serious the 

conflict will become. We assume that one’s emotional state becomes more negative if such a conflict 

occurs. As stated earlier, the previous evidence also suggests that a negative emotional state is correlated 
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with disagreement in the ultimatum bargaining game. Thus, we hypothesize that the likelihood of an 

agreement occurring is higher when the emotional tone of the overall conversation is positive.  

 

Hypothesis 2: A positive emotional state on the part of buyers correlates with a greater likelihood 

that an agreement occurs. 

Previous research on the communication of emotions has suggested that the party who 

communicates anger will get better bargaining outcomes, because anger signals a tougher bargaining 

stance which in turn leads opponents to give in (van Dijk et al, 2008). A series of studies have revealed 

that participants made higher concessions and lower demands to angry opponents than to happy 

opponents, as people reason that agreement can only be reached if they conceded (see Frank, 1988; Clark 

et al 1996; Karasawa, 2001; van Kleef et al, 2004; Sinaceur & Tiedens, 2006). In line with these findings, 

we thus hypothesize that communicated buyer anger yields better bargaining outcomes for the buyer. 

Hypothesis 3: The Angrier a buyer is, the lower the prices (better outcomes) they receive within the 

Emotion treatment, where their emotion data can be seen and tracked by the seller. 

 

As described in section 3, we find that sellers are able to negotiate on average higher prices when 

they have facereader emotion data available, and the results are strongly significant for women. Female 

sellers negotiate significantly higher prices in the Emotion treatment, where the emotional data of the 

buyer is available to them, than in the Control treatment. Male sellers, on the other hand, negotiate similar 

sales prices whether they have Facereader emotion data or not. 

In our experiment, which is a bargaining situation between a buyer and a seller under asymmetric 

information; the seller has access to Facereader emotion data about the buyer, whereas the buyer does 

not have this information. The buyer does not know that the seller has such information available about 

him. We assess whether the availability of emotion data results in better bargaining outcomes. 

Specifically, we consider whether the availability of a buyer’s emotion data improves the seller’s ability to 

charge higher prices than bargaining without emotion data available. The Q°emotion text-to-emotion 

software output is not available to the subject, but rather is employed by us in our data analysis. 

This paper is structured as follows. Section 2 describes the experiment. In this section, a detailed 

overview of the approach, setting and procedures are explained. Section 3 reports the results and section 

4 contains some concluding remarks. 
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3.2 The experiment 

 

The 118 participants in this study were University of Arizona students, who were recruited via online self-

enrolment for the experiments through the lab recruitment system at the University of Arizona. The 

sample consisted of 59 men and 59 women, aged between 18 and 25 years. The experiment was 

computerized using the Z-tree software package (Fischbacher, 2007) and conducted in English. All 

sessions were conducted at the Economic Science Laboratory facility of the Eller College of Management 

at the University of Arizona, located in Tucson, Arizona (United States). 

 

3.2.1 Our approach 

Our approach is novel in terms of use of technology. In recent years, the development and 

commercialization of emotion detection and measurement software has exploded. Such technologies 

translate non-verbal cues to digital insights, enabling humans to send and receive affective information 

without any direct physical exposure. Humans are now able to accurately detect, extract, analyse and 

interpret affect and emotions in real-time in the digital realm, generating what we call emotion data. 

These technologies are able to capture emotion signals from textual (sentiment analysis), visual (facial 

emotion recognition software), auditory (speech analysis) and physiological sources (wearables and 

biosensors).  Here, we employ two types of technology to measure emotions: facereading software and 

text-to-emotion analysis.  

 The facereading software we employ, Noldus Facereader, analyzes facial expressions, and 

measures the degree of conformity with expressions associated with each of the six basic universal 

emotions catalogued by Ekman (1979). These emotions are fear, happiness, anger, disgust, surprise, and 

sadness (Ekman and Friesen, 1986; Ekman, 1994; Izard 1994). They are described as universal because 

the same facial expressions are associated with these emotions in all cultures, the expressions are 

common to all primates, and they are identical in blind and in sighted people, indicating that they are 

innate rather than the product of social learning. Facereader also registers an overall measure of 

emotional valence. Unlike questionnaire data, Facereader records participants’ emotional states in nearly 

real time (Reisenzein, 2000), at a sample rate of 30 times per second. Compared to other methodologies 

measuring biological responses, such as fMRI imaging and Galvanic Skin Response, FaceReader has the 

advantage that it interprets physiological responses directly in terms of specific emotions.  

FaceReader works in three steps: (1) face detection, (2) facial modeling, and (3) facial expression 

classification. First, the presence of a face is detected with the Viola-Jones algorithm. Second, the face is 

accurately 3D modeled by using an algorithmic approach based on the Active Appearance Model (AAM) 

described by Cootes et al (2001). A vector of 500 key points is mapped on the subject’s face, measuring 

the distance, tension and texture of the face. Third, a trained artificial neural network based on Deep 

Learning is used for the classification of the facial expression. To control for an individual’s bias towards 



 

 

62 

certain expressions, Facereader has a fully automatic mechanism called calibration. This mechanism 

allows the software to accurately measure the intensity of emotions relative to the emotions already 

present in your face. 

 The text-to-emotion analysis software we employ is from Q°emotion. Q°emotion combines 

Artificial Intelligence algorithms with a multilingual emotional dictionary to distinguish emotions 

expressed in a passage of text. Q°emotion software detects key drivers of emotions based on NLP (Natural 

Language Processing) and semantic classification.  Due to the proprietary nature of this technology, we 

are limited to providing the following explanation. The Q’emotion Text-To-Emotion API is built around 

three layers. The first is a dictionary layer which is based on cognitive psychology, using a corpus of words 

and phrases fueled both by affective norms (ANEW, FAN, ANGST, etc.) and an initial manual 

qualification of the emotional intensity to elaborate a complete dictionary of emotions. The emotional 

intensity is measured by the number of relevant words and the arousal level of the terms employed. The 

scoring has 5 possible levels: Very low, Low, Normal, High, Very high. For example, low intensity means 

that few affective and few activated words have been used. The dictionary of emotions has more than 50 

million entries in more than 30 languages, with a strength on German, English and French, and Chinese 

(those 4 idioms account for more than 70% of the terms). The second layer is a Natural Language 

Processing (NLP)/ interpretative layer based on a structural analysis (grammatical tense, subjects, using 

part of speech, punctuation, etc.), that also proposes closest values when typos are probable. The third 

layer is an Artificial Intelligence (AI) layer which automatically registers results and proposes automatic 

changes to the emotional scoring. In other words, the API uses contextual information and massive 

iteration to fuel the scoring on simple words. In terms of reliability, in particular with regard to English 

language, the API’s reliability scores are between 70 to 85%. It gains 3% reliability for every million words 

analyzed.  

 

3.2.2 The setting 

This setting is a bargaining game between a buyer and a seller. There are two treatments, the 

Control treatment and the Emotion treatment. In the Emotion treatment, sellers were given access to real-

time dynamic emotion data about the buyers they are matched with through the Noldus Facereader 

software. Sellers in the Emotion treatment were given additional instructions to ensure they understood 

the different types of emotional insights they had available to them. This part of the instructions was not 

read aloud and thus buyers were unaware that sellers in the Emotion treatment had the Facereader 

information available. To control for gender or racial stereotyping, the identity and physical appearance 

of the matched buyer was kept undisclosed throughout the entire experiment. In the Control treatment, 

buyers and sellers anonymously bargain with each other. Neither buyers or sellers have access to any of 

the emotion information. 
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Each session consisted of between two and four pairs of buyers and sellers. Partner matching was 

in effect so that pairs remained the same throughout the entire session. Every session consisted of four 

bargaining periods in total.  Each period was automatically time-boxed to 3 minutes. After each period, a 

summary screen was shown for maximally one minute. 

 During each period, subjects had three minutes to communicate via computer chat, allowing for 

unstructured bargaining. The screenshots for buyers and sellers respectively are illustrated here as 

Figures 1 and 2. To conclude a trade, before the end of each period, the buyer and seller needed to come 

to a mutual agreement about the price for a product called X. Subjects were asked to enter the agreed 

price in the correct field of their computer screen. Both parties needed to enter the same price for a trade 

to be concluded. If subjects did not come to an agreement or submitted different prices, no sale was made 

and the payoff for that period was equal to zero for both the buyer and seller. 

 

Figure 1. Screenshot buyer computer program interface 

Notes. This figure depicts the Z-tree program interface for buyers. 
 

For the buyers, the computer interface consists of the following elements. In the top left, ‘Round’ 

is an indication of the current period (1 to 4). In the top right, ‘Time Remaining’ is a timer indicating the 

amount of time left in seconds (180 seconds per period). The field ‘Your Buyer’s Value’ is the buyer’s 

valuation for the item that can be purchased in a specific period, in terms of ECU. The field ‘Agreed Sale 

Price’ is the price agreed upon in a period. If no agreement is reached it shows a value of -1. The field 

‘Your Earnings’ shows the buyer’s earnings for the period. On the bottom left, there is a chat window 

where the buyer is able to communicate with a seller via electronic messaging. On the right was an empty 

space where a field would appear after 120 seconds, allowing the subject to enter the agreed sale price. 
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Figure 2. Screenshot seller’s computer program interface 

Notes. This figure depicts the Z-tree program interface for sellers. 
 

The sellers were shown a nearly identical computer program interface: In the top left, ‘Round’ is 

an indicator of the current period (1 to 4). In the top right, ‘Time Remaining’ is a timer indicating the 

amount of time left in seconds (180 seconds total per period). The field ‘Your Seller’s Value’ is the 

subject’s cost of selling the unit in the current period, in terms of ECU. The field ‘Agreed Sale Price’ is 

the price agreed in a period. If no agreement is reached it shows a value of -1. The field ‘Your Earnings’ 

shows the earnings per period. On the bottom left, there is a chat window where the seller was able to 

communicate with a buyer via electronic messaging. On the right was an empty space where a field would 

appear after 120 seconds, allowing the subject to enter the agreed sale price. 

 Valuations were denominated in terms of Experimental Currency Units (ECU), which were 

convertible to US Dollars at a rate of 8 ECU = 1 Dollar. As shown in Table 1, the valuations of buyers were 

drawn from a Uniform distribution on [50, 150]. As indicated in Table 2, the sellers’ costs were also 

uniformly distributed on [0, 50]. Thus, in all cases, trade could be potentially profitable for both parties. 

Valuations and costs differed from period to period. However, there were only two possible sequences of 

valuations and costs for the four periods. One-half of pairs received each sequence. All four periods 

counted towards payment. If a trade was concluded in the current period, the seller’s earnings equaled 

the agreed upon sales price minus the seller’s cost for the unit. If no trade occurred, the seller’s earnings 

were zero. Similarly, if a trade took place, the buyer’s earnings equaled the buyer value minus the 

transaction price. All seller and buyer values for all periods were randomized with a die roll before the 

experiment. Buyers did not know the distribution of sellers’ values and vice versa, sellers did not know 

the distribution of the buyers’ values.  
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Table 1. Buyers’ valuations per round  

 Buyer 1 Buyer 2 Buyer 3 Buyer 4 Average buyer’s value per period 

Period 1 95 63 71 75 76 

Period 2 138 129 69 121 114.3 

Period 3 63 79 145 72 89.8 

Period 4 100 137 95 131 115.9 

Notes. This table reports the buyers’ valuations in effect, per buyer, per period. The valuations of buyers were 
randomly drawn from a Uniform distribution on [50, 150]. 

 

Table 2. Sellers’ costs per round  

 Seller 1 Seller 2 Seller 3 Seller 4 Average seller’s cost per period 

Period 1 11 3 10 1 6.3 

Period 2 43 10 42 44 34.8 

Period 3 46 48 36 23 38.8 

Period 4 27 29 31 20 26.8 

Notes. This table reports the sellers’ costs in effect, per seller, per period. The sellers’ costs were randomly drawn 
from a uniform distribution on [0,50] 

 

Additionally in Table 3, we report the sales prices at equal division of surplus by period, per matched 

buyer and seller.  

 

Table 3. Sales price at equal division of surplus  

 Seller 1 & Buyer 1 Seller 2 & Buyer 2 Seller 3 & Buyer 3 Seller 4 & Buyer 4 

Period 1 53 33 40.5 38 

Period 2 90.5 69.5 55.5 82.5 

Period 3 54.5 127 90.5 47.5 

Period 4 63.5 83 63 75.5 

Notes. This table reports the sales prices at equal division of surplus, by period, per matched buyer and 
seller pair.  

 

In the Emotion treatment, sellers had additional access to the emotion data of their matched 

buyer. This emotion data was displayed to sellers in the following way. A second computer was placed at 

the workstation of the sellers, exposing three different charts to these subjects, as shown in Figure 3: (1) 

the Expression Intensity chart, (2) the Expression Summary chart, and (3) the Reporting Client chart. A 

detailed explanation of these charts follows below. 
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              (1) Expression Intensity Chart                          (2) Expression Summary Chart               (3) Reporting Client           

 

 

 

 

 

 

 

 

 

Figure 3. Buyer emotion data visualization for sellers in the Emotion treatment 

Notes. From left to right, the figure shows (1) the Expression Intensity chart, (2) the Expression Summary chart, and 
(3) the Reporting Client chart. 
 

(1) The Expression Intensity chart shows which of the six basic emotions (and the neutral state) 

appear on the face that is being analyzed. When the input is a live video stream, as was the case in this 

experiment, subjects are able to see the bars change in real-time, reflecting the changes in emotions on 

the face. Each emotion is expressed as a value between 0 and 1. 

(2) The Expression Summary chart is a pie chart with the distribution of emotions in the data, 

which presents itself as averages of the emotions displayed throughout the entire live video stream. In the 

Emotion treatment, these analyses of the buyer’s emotional state were both available continuously to the 

seller for the full three minutes of the negotiation period, even if an agreement had already taken place. 

(3) The Reporting Client, shown in figure 5, was also available to the seller all times, and like the 

Expression Intensity and Expression Summary Charts, it was also updated in real time. It shows the 

emotional status of the subject with simple and immediate indicators. The Reporting Client consists of 

three sections: Valence Monitor, Smiley, and Valence Pie. Valence is a measure of the overall positivity 

or negativity of emotional state, and is calculated from the other emotions as: Valence = Happiness – 

max{Fear, Anger, Sadness, Disgust}. Because Neutrality is neither positive or negative in valence and 

Surprise may be both positive and negative, they do not enter into the valence calculation. The Valence 

Monitor is a three-light indicator. The light can either be green, orange or red. It is green if the valence of 

the analyzed frame is above 0.33, orange if the valence is between -0.33 and +0.33, and Red and flashing 

if the valence is below -0.33. The Smiley dynamically visualizes the test participant’s facial expression. 

Each expression has a number of features: happy is visualized with a smiling mouth, sad with the corners 

of the mouth down and tears dropping from the eyes, angry with a red face and eyebrows lowered, 

surprised with big eyes and raised eyebrows, and disgusted with a tongue sticking out. The Valence Pie 

shows the average valence value. Green indicates a positive valence, orange is neutral, and red is negative.  
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3.2.3 Procedures 

Subjects were randomly assigned to buyer and seller roles by manually drawing seat numbers. 

Prior to the start of the experiment, the computers at each of the seat numbers were set up in accordance 

with the role allotments. Buyers were seated in individual cubicles in the same row, with one empty 

cubicle between each subject. Sellers were seated in a similar fashion, with an entire row separating them 

from the buyers. After all subjects took their seats, an instructor handed out a consent form and a set of 

instructions to each of the subjects. The instructions consisted of multiple parts: (1) General experiment 

instructions, (2) Z-tree software instructions, and for the Emotion treatment, the sellers additionally 

received (3) Facereader software instructions. The instructions are given in the appendix. 

Subjects were given specific instructions depending on their role (buyer or seller). The instructor 

carefully read the instructions to the participants, explaining the context of the experiment, how buyers 

and sellers could calculate their earnings, and what the conditions were to successfully conclude a trade.  

 Subsequently, subjects were given a print-screen handout of the computer program interface for 

familiarization purposes. An experimenter carefully explained each component of the print-screen 

handout. Due to fixed time constraints on each period, it was important that the subjects understood the 

different elements displayed in the computer program interface prior to starting the experiment. After 

the instructor ensured that all participant questions had been addressed, the computerized experiment 

was initiated through Z-tree. Once the computer program was launched, each period was automatically 

time-boxed to 180 seconds per period. 

 

Figure 4. Average sales prices per period, by treatment 

Notes. This figure indicates the average sales prices in periods 1 to 4, expressed in ECU. The data is further divided 
by treatment. The two treatments are indicated by a different color, and the price that provides equal payoffs to each 
side is included as a basis of comparison.  
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3.3 Results 

 

3.3.1 General patterns in the data 

 In this subsection we present the results of our empirical investigation into whether the availability of 

buyers’ emotion data results in better bargaining outcomes for sellers. In the Emotion treatment, the 

sellers had real-time access to emotion data about the buyers. The buyers did not have such data available 

about the sellers, nor were they aware that sellers had access to this information.  

Figure 4 depicts the average sales prices per period for all sellers. The figure indicates the average 

sales prices in periods 1 to 4, expressed in ECU. The data is further divided by treatment. The two 

treatments are indicated by a different color, and the price that provides equal payoffs to each side is 

included as a basis of comparison.  

 

Table 4 shows the results from t-tests of differences between treatments, which were conducted 

to determine if the two treatments exhibit average prices that are significantly different from each other. 

Because each period has different valuation and cost draws, the tests are also conducted for each period 

separately. Because there is previous evidence that there are gender differences in bargaining behavior 

(Solnick, 1999; Castillo et al., 2013; Dittrich et al., 2014), the t-tests were done for the pooled data of sellers 

of both genders, as well as for the subsets of female and male sellers separately.  

 

Table 4. Results of t-tests of price differences  

Emotion treatment vs. Control treatment All sellers Female sellers Male sellers 

All periods         0.027**        0.001***        0.319 

Period 1         0.274        0.035**        0.270 

Period 2         0.091*        0.008***        0.303 

Period 3         0.144        0.091*        0.091* 

Period 4         0.123        0.055*        0.493 

Observations by treatment 

All periods 

Period 1 

Period 2 

Period 3 

Period 4 

E 

108 

24 

29 

26 

29 

C 

87 

18 

24 

20 

25 

E 

58 

13 

15 

14 

16 

C 

52 

11 

14 

12 

15 

E 

50 

11 

14 

12 

13 

C 

35 

7 

10 

8 

10 

Notes. p-values from one-tailed, two sample unequal variance t-tests are based on the price of each buyer and 
seller, by period, between two treatments as the unit of observation. ‘E’ denotes the Emotion treatment, ‘C’ 
denotes the Control treatment. Only periods in which an agreement was reached were included in this analysis. 
***p < 0.01; **p < 0.05; *p < 0.1. 
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Four of the t-tests show significant differences at the 10% level or less. Over all periods and for all 

sellers, at p < 0.05, we reject the hypothesis that the prices are equal for sellers in both treatments, in 

favor of the alternative that prices are greater in the Emotion treatment. The difference is driven by the 

better prices for female sellers in the Emotion treatment, as the difference between treatments is 

significant over all periods for female sellers at p < 0.01, but insignificant for men. The effect of the 

treatment is greatest early on in the interaction, as the treatment effect is significant in period 1 for female 

sellers at p < 0.05, and period 2 for female sellers at p < 0.01. These observations are summarized as 

Result 1. 

 

Result 1. Hypothesis 1 is supported. Over all periods, sellers negotiate higher prices on average 

when they have Facereader emotion data available.  

 

Table 5. Results of t-tests of treatment differences average price by pair over all periods as unit of 

observation 

Emotion treatment vs. Control treatment All sellers Female sellers Male sellers 

All periods 

Number of pairs in Emotion treatment 

Number of pairs in Control treatment 

0.082* 

30 

25 

0.009*** 

16 

15 

0.397 

14 

10 

Notes. p-values from one-tailed, two sample unequal variance t-tests are based on the average price of each 
buyer/ seller pair over all periods, between two treatments as the unit of observation. Periods where no 
agreement was reached have been excluded from the sample. ***p < 0.01; **p < 0.05; *p < 0.1. 

 

Table 5 reports more conservative tests of the effect of treatment on prices. The table contains the 

results of t-tests that take the average price concluded by each/buyer seller pair over the four periods as 

the unit of observation. The table shows the following results. At p < 0.1, we reject the hypothesis that the 

prices are equal for all sellers in both treatments, in favor of the alternative that prices are greater in the 

Emotion treatment. The difference is driven by the better prices for female sellers in the Emotion 

treatment, as the difference between treatments is significant over all periods for female sellers at p < 

0.01, but insignificant for men. 

Figure 5 depicts the average sales prices in each period in both treatments for female sellers only. 

The horizontal axis indicates the period number, and the transaction price, expressed in ECU, is listed on 

the vertical axis. The data is further divided by treatment, which are indicated with different colors. The 

figure reveals how substantial the price difference is for female sellers in the two treatments. When 

women sellers have Facereader data available, the average prices that they command increase by 29.7% 

from 45.6 ECU to 59.15 ECU.  
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Figure 5. Average sales prices by period in both treatments, female sellers 

Notes. This figure shows the average sales prices earned by female sellers by period, separately for the Emotion and 
Control treatment. The horizontal axis indicates the period number, and the transaction price, expressed in ECU, is 
listed on the vertical axis.  
 

Figure 6 depicts the average sales prices in each period for male sellers. The horizontal axis 

indicates the period number. The average sales prices in period 1 to 4, expressed in ECU, are measured 

on the vertical axis. As in Figure 5, the data are divided by treatment, which are indicated in different 

colors. The figure shows modest differences in the prices that male sellers are able to obtain in the two 

treatments, which are not significant in any of the four periods.  

 

Figure 6. Average sales prices per period, per treatment, male sellers 

Notes. This figure shows the average sales prices earned by male sellers by period, separately for the Emotion and 
Control treatment. The horizontal axis indicates the period number, and the transaction price, expressed in ECU, is 
listed on the vertical axis.  
 

The data in Table 6 are the average sales prices in the Emotion and Control treatments, separately 

for all sellers, and for the subsets of male and female sellers. It is important to note here that the average 

across all periods is calculated by pooling all sales prices. The number of agreements reached is not equal 

in every period, which results in different weightings in different periods. The results illustrate the 

following patterns. When we evaluate the distribution of prices within each treatment separately, it reveals 

that sellers with Facereader emotion data available negotiated on average 13% higher sales prices 
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compared to the sellers who did not have the emotion data available. Female sellers who had Facereader 

data received average prices 29.1% higher than females without the data. For male sellers, the pattern is 

quite different, as average prices were 4.9% lower with Facereader emotion data available than when it 

was not available. The fact that the benefits from having emotion data available accrue only to females 

and not to males constitutes our Result 2.  

 

Table 6. Average sales prices 

Treatment All sellers  Female sellers         Male sellers  
Emotion treatment 

Period 1 

Period 2 

Period 3 

Period 4 

Average across all periods  

 

41.96 

69.14 

61.65 

63.72 

59.84 

 

41.62 

69.53 

60.57 

64.88 

59.83 

 

42.36 

68.71 

62.92 

62.31 

59.86 

Control treatment 

Period 1 

Period 2 

Period 3 

Period 4 

Average across all periods 

 

38.33 

59.00 

54.55 

56.40 

52.38 

 

31.09 

47.50 

51.50 

52.33 

45.35 

 

49.71 

47.50 

59.13 

62.50 

62.77 

Notes. This table reports the average sales prices in the Emotion and Control treatments, separately for all 
sellers and the subsets of male and female sellers. 

 

Result 2. Female sellers negotiate significantly higher prices in the Emotion treatment than in the 

Control treatment. For male sellers, prices are not different in the two treatments. 

 

We now consider the extent to which the presence of emotion information facilitates or inhibits 

trade between the parties. Table 7 reports the percentage of bargaining periods in which trade does and 

does not occur in each treatment. 

 

Table 7. Proportion of periods that result in a trade, each treatment 

Treatment Periods with agreement Periods without agreement Total number of periods 
 Emotion 108 negotiations  (90%) 12 negotiations  (10%) 120 negotiations  (100%) 

Control 87 negotiations  (87%) 13 negotiations  (13%) 100 negotiations  (100%) 

Notes. This table reports the percentage of bargaining periods in which trade does and does not occur in each 
treatment. 
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The data in table 7 reveal that the likelihood of making a trade with and without FR emotion data 

available is similar in both treatments. Thus, emotion data increase the price that sellers can obtain but 

do not significantly change the likelihood of making a sale. 

To control for any changes in behavior that would result from knowing the gender of the other 

party, gender information was withheld from all subjects. Thus, the buyer’s gender was unknown to the 

sellers in all treatments. Although the experiment was not designed to isolate the differences between 

different combinations of male and female sellers and buyers, we can consider whether the advantage 

conferred on female sellers from having emotion information available exists when they face both male 

and female buyers. Table 8 shows the results from pairwise t-tests of treatment differences in prices for 

bargainers with different gender profiles.  

 

Table 8. Results of t-tests of price differences between treatments conditional on gender profile of 

bargaining pair  

Emotion vs Control treatment P-value 

Female sellers and female buyers 0.012** 

Female sellers and male buyers 0.044** 

Male sellers and female buyers 0.241 

Male sellers and male buyers 0.678 

Notes. p-values from two-tailed, two sample unequal variance t-tests are based on the average price of each 
buyer and seller between two treatments as the unit of observation. ***p < 0.01; **p < 0.05; *p < 0.1. 

 

Two of the t-tests show significant differences: female sellers vs. female buyers at p < 0.05 and 

female sellers vs. male buyers at p < 0.05. Table 9 reports the average sales prices by treatment, for the 

different gender profiles of bargaining pairs. The data reveal that having emotion data available has a 

significant impact on the bargaining outcome for female sellers, who benefit regardless of the gender of 

the buyer whom they are paired with. Female sellers are able to negotiate on average 35.17% higher prices 

when negotiating with female buyers in the Emotion than in the Control treatment. When female sellers 

negotiate with male buyers, the average sales price is 18.97% higher in the Emotion than in the Control 

condition.  

Interestingly, in the Emotion treatment, when male sellers negotiate with female buyers, average 

sales prices are 17.23% lower compared to the Control condition. When male sellers negotiate with male 

buyers, the average sales price is 5,61% higher than in the Control than in the Emotion treatment, though 

these effects are not significant. Male sellers do not attain significantly different prices when they have 

emotion data, regardless of the gender of the buyer that they are selling to. 

 

 

 



 

 

73 

Table 9. Average sales prices by treatment for the different gender profiles of bargaining pairs 

 
Treatment 

Female sellers x 
Female buyers 

Female sellers x 
Male buyers 

Male sellers x female 
buyers 

Male sellers x 
male buyers 

Emotion  61.00 59.06 57.27 60.59 

Control  45.13 49.64 69.19 57.37 

Notes. This table reports the average sales prices by treatment for the different gender profiles of bargaining pairs. 

These results are summarized as finding 3. 

 

Finding 3. Male sellers negotiate similar sales prices whether they have Facereader emotion data or 

not, regardless of the gender of the buyer. Female sellers obtain higher prices when they have 

Facereader data available, regardless of whether the buyer is female or male.  

 

3.3.2 Formal tests of the hypotheses  

We now consider the hypotheses advanced in section two more rigorously, by estimating a 

number of regression specifications, in which we investigate the effect of specific expressed emotions and 

gender on outcomes. We evaluate whether the two sources of emotion data, as measured with Facereader 

and via the API, result in different relationships between emotions and outcomes. Therefore, we asses if 

specific emotions have a significant effect on the agreed sales price. This is done separately for the 

emotions conveyed via facial expressions (Facereader emotion data) in Table 10.A and the emotions 

expressed via text (API emotion data) in Tables 10.B and 10.C. We then explore if particular emotions lead 

to higher prices correcting for valuations and costs, by relating expressed emotions to the difference 

between the actual agreed sales price and the price that equalizes payoffs between seller and buyer. This 

is also done separately for the Facereader emotion data in Table 11.A, and API emotion data in Tables 11.B 

and 11.C. Subsequently, we relate the overall valence of emotional state to differences between transaction 

price and the price that equalizes earnings, separately for the API emotion data (Tables 12.A and 12.B) 

and for the Facereader emotion data. Next, we estimate whether an agreement occurs, as a function of 

the overall valence in the API emotion data (Tables 13.A and 13.B) and FR emotion data. Finally, we 

examine whether the emotion data from Facereader and the API are significantly different from each 

other in Table 14. 

In Tables 10 A - C, a fixed effects specification is used to estimate the effect of specific emotions 

on the agreed upon sale price. The first column reports estimates for the pooled data for all subjects.  In 

addition, we estimate models with the data from each gender separately. In column two, we report 

estimates for the subset of female participants. In column three, we do so for the subset of participants 

that is male. 

In Table 10.A, the results are presented for a fixed effects specification that is used to estimate 

whether buyer emotions, as measured with Facereader during the bargaining period, affect the agreed 
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upon sales price. The output of Facereader is a vector of values for the emotions of happiness, surprise, 

neutrality, anger, disgust, sadness and fear. The values of each emotion range from 0 to 1. These values, 

registered 30 times a second, were used to calculate the average strength of each emotion over the entire 

three-minute interval constituting each entire bargaining period for each subject separately. The average 

values are used in the regressions reported below. 

 

Table 10.A Agreed sales price as a function of the emotions expressed by buyers in the Emotion 

treatment, measured by Facereader 

Variable Male & Female buyers Female buyers Male buyers 

Happiness - 32.807 (20.704) - 58.498** (25.737)   30.690 (37.450) 

Sadness - 3.247 (57.004) - 136.412* (74.793)   222.247* (111.496) 

Anger   169.521* (97.947)   15.319 (148.288)   203.191 (250.467) 

Surprise - 353.739*** (110.421) - 310.788 (222.047) - 382.672*** (130.677) 

Fear - 251.295 (365.834) - 730.761 (446.823)   658.859 (995.934) 

Disgust - 67.513 (153.405)   814.656 (594.270) - 28.137 (179.863) 

Period 2   21.335*** (4.435)   16.555** (6.537)   23.467*** (6.885) 

Period 3   15.800*** (4.484)   16.537*** (5.963)   14.980** (7.052) 

Period 4   17.516*** (4.355)   17.265*** (5.861)   16.193** (6.723) 

Constant   62.053*** (8.154)   65.947*** (12.368)   47.849*** (13.138) 

Observations 108 58 50 

Sigma_u 23.324 17.623 32.088 

Sigma_e 15.204 14.459 15.330 

Rho 0.702 0.598 0.814 

Notes. The table reports results from an individual fixed effects regression on the data from the Emotion treatment. 
The dependent variable in all columns is the agreed sales price per period. Each observation is an agreement 
reached between a buyer and a seller. Periods where no agreement was concluded have been excluded from the 
sample. Standard errors are in parentheses. ***p < 0.01; **p < 0.05; *p < 0.1.  

 

The results from Table 10.A show several patterns. The agreed sales price increases significantly 

between periods 1 and 2, though less than the increase in the equal division of surplus price between 

periods 1 and 2, which is equal to 33 (from 41 in period 1 to 74 in period 2). The coefficient of period 3 is 

lower than that of period 2 by roughly 5 ½ ECU, which is roughly equal to (and not significantly different 

from) the predicted magnitude of eight under the assumption of equal division of surplus. The difference 

between periods 3 and 4 is equal to roughly 1.7, with the period four coefficient being larger, but not 

significantly different from the equal division of surplus price prediction of 5. Thus, prices adjust well to 

the shocks in the valuations and costs. 
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We find that buyer anger and buyer surprise have significant effects on the agreed sales price at 

p <0.1 and p <0.01, respectively. The stronger the emotion of surprise, the lower the sale price. One 

possible explanation for this is that sellers are surprised when they anticipate getting a good deal when 

they find themselves bargaining with an accommodating seller. Buyer anger correlates with higher prices. 

It may be the case that buyers become angry when they expect to get a bad deal, that is, when they are 

matched with a seller who is not accommodating. Hypothesis 3 asserted that the angrier a buyer is, the 

lower the prices (better outcomes) they receive within the emotion treatment, where their emotion data 

can be seen and tracked by the seller. Based on the results from Table 10.A, we reject Hypothesis 3. 

In Tables 10.B and 10.C, the results are presented for a fixed effects specification that is used to 

estimate whether emotions of both parties, as measured with the API during the bargaining period, affect 

the agreed upon sales price. The results are reported separately for the Control treatment (Table 10.B) and 

the Emotion treatment (Table 10.C).  

  

Table 10.B Emotions and agreed sales price (API data) in the Control Treatment 

Dependent 
variable 

(1) 
Male and female  

 (2) 
Female  

 (3) 
Male  

Seller Happiness   0.053 (0.242)  - 0.031 (0.273)  - 0.830 (0.835) 

Seller Surprise - 0.043 (0.518)    0.542 (0.578)  - 1.142 (1.703) 

Seller Fear   0.219 (0.397)  - 0.457 (0.637)    2.030 (1.739) 

Seller Sadness - 0.321 (0.340)    0.290 (0.513)  - 0.140 (0.914) 

Seller Anger   0.696 (1.065)  - 1.395 (1.362)    0.852 (3.017) 

Seller Disgust   0.428 (1.092)    0.854 (1.237)  - 1.377 (4.589) 

Buyer Happiness   0.161 (0.216)    0.351 (0.289)  - 0.760 (0.828) 

Buyer Surprise - 0.467 (0.527)  - 0.624 (0.708)  - 0.202 (1.534) 

Buyer Fear - 0.113 (0.508)    0.387 (0.716)  - 0.038 (1.253) 

Buyer Sadness - 0.003 (0.333)  - 0.302 (0.540)  - 0.591 (1.385) 

Buyer Anger   0.082 (0.681)    0.894 (1.103)    1.756 (2.390) 

Buyer Disgust 
Period 2 

- 0.701 
  23.296*** 

(0.855) 
(7.258) 

   0.388 
  14.932* 

(1.898) 
(8.474) 

 - 0.195 
  26.308 

(1.816) 
(23.640) 

Period 3   17.109** (7.663)    14.593 (8.794)    24.070 (22.669) 

Period 4   18.135** (7.241)    21.616** (9.137)    17.009 (17.828) 

Constant   34.270*** (8.769)    24.972** (10.987)    73.473** (29.868) 

Observations 87  52  35 

Sigma_u 
Sigma_e 
Rho 

18.556 
20.252 
0.456 

 17.659 
18.202 
0.485 

 40.453 
26.252 
0.704 

Notes. The table reports results from a fixed effect specification on the data from the Control Treatment. The 
dependent variable in all columns is the agreed sales price. Each observation is an agreement reached between a 
buyer and a seller. Periods where no agreement was concluded have been excluded from the sample. Standard errors 
are in parentheses. ***p < 0.01; **p < 0.05; *p < 0.1.  
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Table 10.C Emotions and agreed sales price (API data) in the Emotion Treatment 

Dependent 
variable 

(1) 
Male and female  

 (2) 
Female  

 (3) 
Male  

Seller Happiness - 0.050 (0.142)    0.089 (0.237)  - 0.215 (0.230) 

Seller Surprise   1.052** (0.422)    0.638 (1.087)    1.222** (0.563) 

Seller Fear - 0.020 (0.288)  - 0.198 (0.542)    0.241 (0.472) 

Seller Sadness   0.080 (0.221)    0.017 (0.324)    0.140 (0.404) 

Seller Anger   0.187 (0.392)    0.253 (0.493)    0.305 (1.313) 

Seller Disgust - 1.019 (0.860)  - 0.143 (1.617)  - 2.109 (1.536) 

Buyer Happiness - 0.240 (0.181)  - 0.347 (0.291)    0.139 (0.354) 

Buyer Surprise   0.354 (0.346)    0.600 (0.504)    0.058 (0.832) 

Buyer Fear   0.275 (0.275)  - 0.109 (0.383)    1.041 (0.761) 

Buyer Sadness - 0.160 (0.171)  - 0.205 (0.240)  - 0.307 (0.439) 

Buyer Anger - 0.083 (0.514)  - 0.015 (0.816)  - 1.027 (1.279) 

Buyer Disgust 
Period 2 

- 0.050 
  24.045*** 

(0.456) 
(5.010) 

 - 0.540 
  28.293*** 

(0.993) 
(8.363) 

   0.011 
  23.432** 

(0.693) 
(8.742) 

Period 3   12.504** (5.910)    9.965 (9.776)    16.012 (9.846) 

Period 4   16.871*** (4.980)    18.608** (7.946)    17.539** (8.020) 

Constant   47.748*** (7.124)    51.578*** (10.430)    34.484** (14.038) 

Observations 108  58  50 

Sigma_u 
Sigma_e 
Rho 

14.730 
16.234 
0.452 

 16.021 
17.710 
0.450 

 20.592 
17.412 
0.583 

Notes. The table reports results from an individual fixed effects specification on the data from the Emotion 
Treatment. The dependent variable in all columns is the agreed sales price. Each observation is an agreement 
reached between a buyer and a seller. Periods where no agreement was concluded have been excluded from the 
sample. Standard errors are in parentheses. ***p < 0.01; **p < 0.05; *p < 0.1.  
 

In both the Control treatment (Table 10.B) and the Emotion treatment (Table 10.C), in the API 

data, we observe that most variables exhibit inconsistent sign patterns for the pooled data as well as in the 

subsets of males and females. This may be the case because the strategic behavior of subjects in 

expressing emotions conceals their true emotional state. However, it may also be evidence that verbal 

expressions of emotions are not believed or otherwise fail to influence behavior of the other party, and 

therefore do not change the final terms of agreement.  

Table 10.B shows that in the Control treatment none of the buyer nor seller emotions have a 

significant effect on the agreed sales price. Table 10.C shows that in the Emotion treatment only seller 

surprise has a significant effect on the agreed upon sales price. It does so in a manner that favors the 

seller. It may be the case, as for the Facereader data, that this is evidence that sellers who are matched 

with a relatively flexible buyer, who is prepared to give them better price, experience more surprise at 
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their good fortune. None of the other emotions of either party, as measured with the API, have significant 

effects on the agreed upon sales price in either the Control or the Emotion treatment.  

We now conduct a similar analysis where we correct for the different valuations and costs in each 

period. In Tables 11 A - C, a fixed effects specification is used to estimate the relationships between 

emotions and prices. The dependent variable is the difference between the actual agreed sales price and 

the price that equalizes payoffs between seller and buyer, which we term the ADPE. The ADPE is 

calculated by subtracting the price that equalizes payoffs from the sale price. The payoff equalizing price 

is calculated by taking the average of the buyer’s value and the seller’s cost. The first column reports 

estimates for the pooled data for all subjects.  In addition, we estimate models with the data from each 

gender separately. In column two, we report estimates for the subset of female participants. In column 

three, we do so for the subset of participants that is male. 

In Table 11.A, the results are presented for a fixed effects specification that is used to estimate 

whether buyer emotions, as measured with Facereader during the bargaining period, affect the agreed 

upon sales price. 

 

Table 11.A Difference between transaction price and the price that divides the surplus equally as a 

function of the emotions expressed by buyers in the Emotion treatment, measured with Facereader 

Variable (1) 
Male & Female buyers 

(2) 
Female buyers 

(3) 
Male buyers 

Happiness - 24.368 (18.751) - 16.606 (21.999) - 38.541 (36.299) 

Sadness - 47.776 (51.626) - 167.685** (63.928)   140.127 (108.071) 

Anger   91.093 (88.705)   25.221 (126.747)   13.303 (242.773) 

Surprise - 167.544* (100.002) - 270.480 (189.792) - 129.300 (126.663) 

Fear   120.379 (331.316) - 157.508 (381.917)   741.423 (965.341) 

Disgust - 80.205 (138.930)   396.780 (507.945) - 86.202 (174.339) 

Period 2 - 10.593** (4.016) - 13.766** (5.588) - 14.245** (6.674) 

Period 3 - 6.654* (4.061) - 9.639* (5.097) - 5.154 (6.835) 

Period 4 - 10.502*** (3.944) - 14.514*** (5.009) - 8.350 (6.516) 

Constant   13.465 (7.385)   18.953* (10.571)   11.196 (12.735) 

Observations 108 58 50 

Sigma_u 18.361 15.924 24.310 

Sigma_e 13.770 12.359 14.859 

Rho 0.640 0.624 0.728 

Notes. The table reports results from an individual fixed effects regression on the data from the Emotion 
treatment. The dependent variable in all columns is the difference between the transaction price and the price 
that divides the surplus equally in a period. Each observation is an agreement reached between a buyer and a 
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seller. Periods where no agreement was concluded have been excluded from the sample. Standard errors are 
in parentheses. ***p < 0.01; **p < 0.05; *p < 0.1.  

 

The results show that surprise, as measured by Facereader, has a significant effect on the level of 

the price relative to the level of the equalizing price at p < 0.1. Sadness also has a significant effect, but 

for the subset of female sellers only, at p < 0.05. These results are consistent with the findings from Table 

10.A. 

In Tables 11.B and 11.C, the results are presented for a fixed effects specification that is used to 

estimate whether buyer emotions, as measured with the API during the bargaining period, affect the 

agreed upon sales price correcting for payoff equalizing price. The results are reported separately for the 

Control treatment (Table 11.B) and the Emotion treatment (Table 11.C).  

 

Table 11.B Difference between transaction price and the price that divides the surplus equally as a 

function of the emotions expressed by buyers in the Control treatment, measured with the API 

Variable Male & Female buyers Female buyers Male buyers 

Happiness   17.013 (17.017)   0.290 (0.282) - 0.206 (0.195) 

Sadness   70.109*** (24.203)   0.158 (0.430)   0.835*** (0.255) 

Anger - 28.219 (52.434) - 0.434 (0.844)   0.879 (0.990) 

Surprise - 48.967 (39.651) - 0.533 (0.690) - 1.012** (0.408) 

Fear   9.618 (38.040)   0.985 (0.902)   1.231** (0.423) 

Disgust - 12.485 (69.282)   1.400 (1.796) - 1.135 (0.757) 

Period 2 - 1653.273*** (575.494) - 12.615 (9.825) - 14.996* (7.044) 

Period 3 - 1614.226** (612.487) - 17.613* (10.309) - 7.448 (6.203) 

Period 4 - 1094.167* (570.515) - 12.232 (9.547) - 28.433*** (6.070) 

Constant - 707.385 (606.095) - 12.795 (9.144) - 3.205 (7.775) 

Observations 87 54 33 

Sigma_u 1742.981 24.953 20.910 

Sigma_e 1665.455 19.840 11.396 

Rho 0.523 0.613 0.771 

Notes. The table reports results from an individual fixed effects regression on the data from the Control treatment. 
The dependent variable in all columns is the difference between the transaction price and the price that divides 
the surplus equally, per period. Each observation is an agreement reached between a buyer and a seller. Periods 
where no agreement was concluded have been excluded from the sample. Standard errors are in parentheses. ***p 
< 0.01; **p < 0.05; *p < 0.1.  
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Table 11.C Difference between transaction price and the price that divides the surplus equally as a 

function of the emotions expressed by buyers in the Emotion treatment, measured with the API 

Variable Male & Female buyers Female buyers Male buyers 

Happiness - 0.041 (0.147) - 0.458 (0.267)   0.141 (0.193) 

Sadness   0.098 (0.141)   0.521 (0.325)   0.032 (0.168) 

Anger   0.688* (0.394)   0.947 (0.732)   0.392 (0.526) 

Surprise - 0.291 (0.290)   0.694 (0.665) - 0.508 (0.391) 

Fear   0.065 (0.228) - 0.477 (0.565)   0.175 (0.266) 

Disgust - 0.056 (0.367)   0.298 (0.997)   0.014 (0.476) 

Period 2 - 10.567** (4.206) - 10.987 (8.444) - 11.127* (5.726) 

Period 3 - 8.536* (4.521) - 21.669** (8.616) - 5.665 (5.834) 

Period 4 - 11.092** (4.167) - 16.762* (8.084) - 10.550** (5.121) 

Constant   2.103 (5.409)   11.716 (9.911) - 2.597 (7.189) 

Observations 108 34 74 

Sigma_u 15.245 14.880 16.753 

Sigma_e 13.907 14.024 14.090 

Rho 0.546 0.530 0.586 

Notes. The table reports results from an individual fixed effects regression on the data from the Emotion treatment. 
The dependent variable in all columns is the difference between the transaction price and the price that divides the 
surplus equally in a period. Each observation is an agreement reached between a buyer and a seller. Periods where 
no agreement was concluded have been excluded from the sample. Standard errors are in parentheses. ***p < 0.01; 
**p < 0.05; *p < 0.1.  

 

The results from Table 11.B show that sadness, as measured with the API, in the Control 

treatment, has a significant effect on the level of the price relative to the level of the equalizing price at p 

< 0.01, and the results hold for the subset of males only. Surprise and fear attain significance at p < 0.05, 

but for the subset of males only. However, as indicated by Table 11.C, we do not observe these effects in 

the Emotion treatment. Here, we find that anger has a significant effect on buyers at p < 0., but the results 

are not robust when we control for gender. 

 We also consider a simpler measure of emotional state, which is the overall positive valence in a 

conversation. Positive valence takes on a value of 1 if happiness if happiness or surprise is the dominant 

emotion, and 0 if otherwise. Tables 12.A and 12.B relate the overall valence from the API to differences 

between transaction prices and the price that equalizes earnings. The first column reports estimates for 

the pooled data for all subjects.  In addition, we estimate models with the data from each gender 

separately. In column two, we report estimates for the subset of female participants. In column three, we 

do so for the subset of participants that is male. 
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Table 12.A Difference between transaction and payoff equalizing price as a function of positive 

valence as measured by the API in the Control Treatment 

Dependent 
variable 

(1) 
Male and female 

 (2) 
Female 

 (3) 
Male 

Female seller Omitted        

Positive valence - 3.320 (7.836)  - 5.754 (8.745)  - 3.622 (19.262) 

Period 2 - 14.651** (5.815)  - 16.096** (7.357)  - 12.166 (10.193) 

Period 3 

Period 4 

- 12.521** 

- 13.862** 

(6.140) 

(5.873) 

 - 19.142** 

- 13.744* 

(7.770) 

(7.477) 

 - 2.441 

- 14.068 

(10.860) 

(9.819) 

Constant   2.282 (8.400)    0.007 (9.902)    8.955 (18.186) 

Observations 86  52  34 

Sigma_u 
Sigma_e 
Rho 

20.613 
18.045 
0.566 

 17.613 
17.658 
0.499 

 23.103 
19.225 
0.591 

Notes. The table reports results from an individual fixed effects specification on the data from the Control Treatment. 
The dependent variable in all columns is the difference between the actual transaction price and the price that 
equalizes payoffs between seller and buyer. Positive valence takes a value of 1 when the dominant emotion is 
happiness or surprise, and 0 otherwise. Each observation is an agreement reached between a buyer and a seller.  
Periods where no agreement was concluded have been excluded from the sample. Standard errors are in 
parentheses. ***p < 0.01; **p < 0.05; *p < 0.1.  
 

Table 12.B Difference between transaction and payoff equalizing price as a function of positive 

valence as measured by the API in the Emotion Treatment 

Dependent 
variable 

(1) 
Male and female 

 (2) 
Female 

 (3) 
Male 

Female seller Omitted        

Positive valence in 

conversation 

- 5.312 (6.200)  - 5.123 (6.501)  - 5.510 (14.543) 

Period 2 - 9.970** (4.031)  - 8.385 (5.080)  - 11.427* (6.675) 

Period 3 

Period 4 

- 5.062 

- 7.605* 

(3.953) 

(3.929) 

 - 6.493 

- 7.929 

(4.866) 

(4.879) 

 - 3.388 

- 7.232 

(6.681) 

(6.637) 

Constant   6.097 (6.662)    5.728 (7.121)    6.482 (15.160) 

Observations 104  55  49 

Sigma_u 
Sigma_e 
Rho 

14.721 
13.222 
0.553 

 10.632 
11.978 
0.441 

 18.722 
15.127 
0.605 

Notes. The table reports results from an individual fixed effect specification on the data from the Emotion Treatment. 
The dependent variable in all columns is the difference between the actual transaction price and the price that 
equalizes payoffs between seller and buyer. Positive valence takes a value of 1 when the dominant emotion is 
happiness or surprise, and 0 otherwise. Each observation is an agreement reached between a buyer and a seller. 
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Periods where no agreement was concluded have been excluded from the sample. Standard errors are in 
parentheses. ***p < 0.01; **p < 0.05; *p < 0.1.  
 

Both Tables 12.A and 12.B show that positive valence in the conversation, as classified by the API, 

does not correlate with prices. The more positive the emotional tone in the conversation is, the higher the 

transaction price is relative to a payoff equalizing price, but the effect is not significant. Compared to 

period 1, the conversational tone tends to get more negative in period 2, 3 and 4.  

Additionally, in parallel to Tables 12.A. and 12.B, we applied a similar fixed effects specification to 

relate positive valence of the buyer’s emotions, as measured by Facereader, to the differences between 

transaction price and the price that equalizes earnings. We constructed a variable that takes a value of 1 

when the dominant emotion is happiness or surprise in a period, and 0 otherwise. We find that positive 

valence in the buyer’s emotions, as classified by Facereader, correlates negatively with prices. The higher 

the transaction price, the less positive the valence of the buyer’s emotions, and the effect is significant at 

p < 0.1. Compared to period 1, the conversational tone tends to get more negative in period 2, 3 and 4.  

 

In Table 13.A and 13.B, a fixed effects specification is used to estimate whether an agreement 

occurs as a function of the overall positive valence in the conversation as measured by the API. The first 

column reports estimates for the pooled data from both men and women. In addition, we estimate models 

with the data from each gender separately in column two and three.  The estimates show that there is no 

relationship between the overall emotional tone and whether an agreement occurs. Hypothesis 2 asserted 

that a positive emotional state correlates with a greater likelihood that an agreement occurs. Hence, we 

reject Hypothesis 2. 

 

Table 13.A Occurrence of an agreement as a function of positive valence as measured by the API in 

the Control Treatment 

Dependent 
variable 

(1) 
Male and female 

 (2) 
Female 

 (3) 
Male 

Female seller - 0.017 (0.342)       

Positive valence in 

conversation 

  0.209 (0.467)  - 0.125 (0.606)    0.837 (0.781) 

Period   0.367** (0.162)    0.335* (0.206)    0.433 (0.267) 

Constant   0.125 (0.638)    0.457 (0.743)  - 0.552 (0.995) 

Observations 99  60  39 

Prob > Chi2 0.129  0.211  0.174 

Pseudo R2 0.074  0.066  0.117 
Notes. The table reports results from a probit specification on the data from the Control Treatment. The dependent 
variable takes a value of 1 when trade occurred in a period, and 0 when no trade occurred. Standard errors are in 
parentheses. ***p < 0.01; **p < 0.05; *p < 0.1.  
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Table 13.B Occurrence of agreement as a function of positive valence as measured by the API in the 

Emotion Treatment 

Dependent variable (1) 
Male and female 

(2) 
Female 

 (3) 
Male 

Female seller   0.076 (0.322)       

Positive valence in 

conversation 

- 0.171 

 

(0.585)    Omitted    0.761 (0.814) 

Period    0.254* (0.150)    0.348 (0.226)    0.125 (0.212) 

Constant   0.788 (0.654)    0.429 (0.528)    0.231 (0.829) 

Observations 116  53  55 

Prob > Chi2 0.378  0.107  0.468 

Pseudo R2 0.040  0.069  0.040 
Notes. The table reports results from a probit specification on the data from the Emotion Treatment. The dependent 
variable takes a value of 1 when trade occurred in a period, and 0 when no trade occurred. Standard errors are in 
parentheses. ***p < 0.01; **p < 0.05; *p < 0.1.  
 

The API we have used has at best a very weak relationship to the bargaining outcome. It appears 

that some of the emotions expressed via text may be strategic in nature, although this cannot be 

disentangled in our setting. We estimated a similar regression using the Facereader data and we find that 

positive valence on the part of the buyer is not a significant correlate of whether an agreement occurs.  

Finally, we examine the relationship between emotions as measured with the API and with 

Facereader. Table 14 shows the results of correlations between each emotion measured by Facereader and 

the API. The results show that the emotions measured by Facereader and the emotions measured by the 

API are not correlated. One possibility for why there is no observed correlation between the Facereader 

and API emotion data is because the communication via text reflects a subject’s strategic behavior, 

whereas Facereader reveals their true emotional state. 

 

Table 14. Correlation between Facereader and API measures of emotions 

Emotion Happiness Surprise Fear Sadness Anger 

Correlation -0.053 -0.059 0.013 -0.022 0.077 

Notes. This table shows the results of correlations between each emotion measured by Facereader and the API. 
Each buyer in each period of the Emotion treatment is a unit of observation. 
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3.4 Conclusion 

 

This paper investigated whether the availability of a buyer’s emotion data to a seller affects the outcome 

of a bargaining process. In the study, we used two novel methods to measure emotions: (1) Facereader 

software and (2) text-to-emotion software via an API. While some other studies have employed Facereader 

data to allow researchers to analyse emotional states of experimental participants, this is the first study 

that allows subjects to use Facereader data themselves. We have applied these methods to address two 

questions. Does the availability of emotion data improve the bargaining outcome for the party who has 

the data? If so, is it different for men compared to women? We find evidence that the availability of 

emotion data improves the bargaining outcomes for the party who has the data, but the results are 

significant only for women. Female sellers with emotion data available are able to negotiate higher 

bargaining outcomes than their female counterparts who do not have access to emotion data. There is no 

effect of the availability of emotion data on male sellers. 

Furthermore, we investigated whether the emotional conversation tone affects the division of 

surplus between the buyer and seller and whether a transaction occurs. We observe two strong 

correlations between specific emotions and prices paid. Does buyer anger visible to the seller result in 

lower sale prices? We find no supporting evidence for this hypothesis. Not only is there no significant 

effect, the evidence suggests a relationship in the opposite direction. While this is consistent with the 

interpretation buyer anger gets the seller a better deal, it is also perhaps more plausible that the correlation 

reflects the fact that if the negotiation appears to be leading toward a high price, the buyer becomes 

angrier. We also find that the more surprised the buyer is, the lower the price he gets. It is plausible that 

this correlation reflects surprise at the prospect of obtaining a favorable purchase price.  

We also consider whether the overall emotional tone of the negotiation correlates with whether 

an agreement occurred and the terms of the transactions that are concluded. However, we fail to find 

consistent relationships between the API data and bargaining outcomes.  

Furthermore, we find that the emotions measured by Facereader and by the API are not aligned. 

A possible explanation for this could be that given the manner in which we designed our experiment, the 

emotions expressed via text are the result of strategic intent, while the emotions as measured by 

Facereader are the actual buyer emotions. Attempts to strategically manipulate one’s own emotions 

appear to be ineffective in securing a better deal. The only correlations between emotions and outcomes, 

which were observed with Facereader, appear to be in anticipated of the outcome. 

We conclude with some thoughts about how the work reported here on emotions and decision-

making might have implications for economics – in particular about how the relationship between 

emotional state and utility should be viewed. Specifically, what do the experimental results from all three 

chapters suggest? To limit the scope of possibilities, we restrict our attention in the following manner: (1) 

We only consider the effects of one’s own emotional state on individual preferences, decisions, and 
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behaviors, and not the impact of others’ emotional states. (2) We consider the effects within the current 

time period only. In this light, we consider the experimental evidence against the backdrop of four 

potential mechanisms relating emotional state and utility: (1) The Affect Infusion Model (Forgas, 1995; 

2001), (2) the Affect as Information framework (Schwartz and Clore, 1988; 2003), (3) Emotional effects 

of outcomes directly entering an individual’s utility function, and (4) Emotional state as an objective in 

itself. The Affect Infusion Model and the Affect as Information framework seem to have a similar 

functional form when expressed in terms of utility. Therefore, we discuss these two models in parallel 

first.  

The Affect Infusion model argues that one’s decision making process is colored by one’s 

emotional state. In other words, one’s emotional state affects perception of utility. For example, in a 

positive emotional state, one may have more optimistic beliefs about the probability of potential outcomes, 

resulting in assigning different expected utility levels to different risky alternatives. To conceptualize this 

framework, we apply the following simplified mathematical equation: 

 

                                                      								𝑑" = (𝑢"(𝑥", 𝐸))                                                   (1) 

 

Where 𝐸 = (𝑒1, 𝑒E, 𝑒F, … ) 

Here, 𝑑" denotes an individual’s decision, 𝑢" represents the utility of an individual, 𝑥" is the 

outcome of a decision, 𝐸 is the person’s emotional state, and 𝑒. is the strength of emotion j.  This formula 

posits that one’s decisions are a function of the utility derived from one’s preferences and emotional state. 

The Affect as Information model posits that one’s emotional state is used as an input into the decision 

process. In other words, one’s emotional state informs the decision itself. For example, in a fearful state, 

one may have more pessimistic beliefs about a potential outcome, resulting in assigning a lower level of 

expected utility to the resulting lottery than one would otherwise. This framework can be represented in 

the same functional form as the Affect Infusion model. 

When we evaluate the experimental evidence from all three chapters against these two models, we 

observe the following. In chapter 1, we assessed the effect of induced emotional states on risk tolerance. 

Strictly speaking, we did not observe significant treatment effects compared to the Neutral treatment. 

However, we do find evidence that disgust is significantly different from happiness and fear, disgust leads 

to more risk-taking than does fear or happiness. As such, we can interpret these treatment effects as a 

confirmation that one’s decision making process can be influenced through induced emotional states. In 

chapter 2, we evaluated whether an individual’s emotional state has an effect on the individual’s tendency 

to cooperate. We find evidence that all emotional states result in lower contributions compared to the 

Neutral condition. When controlling for behavioral types, we even find an opposite effect for the subset 

of conditional cooperators: Fear and Disgust lead to significantly higher contributions compared to the 

Neutral treatment. Hence, the observed treatment effects in chapter 2 provide additional supporting 
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evidence for the notion that emotional states are a component of one’s utility function. For both chapters 

however, it is not possible to separate the predictions of the Affect Infusion model and the Affect as 

Information model. Due to the experimental design, we cannot deduce whether one’s emotional state 

affects one’s assessment of utility or if one’s emotional state is used by the subject to inform the decision 

itself.  

In chapter 3, we investigated whether the availability of a buyer’s emotion data to a seller affects the 

outcome of a bargaining process. The experimental evidence here does not allow for making causal 

inferences about the effect of one’s own affect as information, since there were no controls to measure 

this. However, we do find that other people’s affect is useful information in a bargaining situation - it 

improves the bargaining outcomes for the party who has the information. Presumably, if affect 

information of another party is useful, affect information regarding oneself would also be useful in 

reaching a decision. This would be in line with the Affect as Information model. An interesting follow-

up study would be to study the impact of providing information about one’s own affect on one’s decisions. 

One way this could be achieved would be by setting up two treatments; one where Facereader emotion 

data of a subject is available to herself, and a control treatment where no own emotion data is made 

available. 

An alternative way to consider the role of emotional states in one’s decision making processes, is by 

including the emotional impact of the outcome in the utility function. Here, an emotional state is an 

output rather than an input of a decision-making process. The functional form of this framework is as 

follows: 

 

                                                       	𝑑" = (𝑢"(𝑥", 𝐸(𝑥"))                                       (2) 

 

The experiments were not designed in a way that would allow support or contradiction of this 

model. 

A fourth way of how emotional states could have interplay with one’s decision making processes 

is if a specific emotional state is the objective of the decision taken. In other words, feeling a particular 

way is the desired outcome of one’s decisions. In other words, the decision maker tries to maximize  

                                                                   𝑓(𝐸(𝑥")),                                              (3) 

 

where 𝑓 is a function that is increasing in positive emotions and decreasing in negative emotions.  

 

In chapters 1 and 2, we varied the values of 𝐸 exogenously. We then observed changes in decisions. 

This means that if agents are trying to maximize the value of the function 𝑓(𝐸(𝑥")), it must be the case 

that the function 𝑓(𝐸(𝑥")), is non-linear in 𝐸(𝑥"). The weights that an individual places on each emotion, 

depends on the current level of each emotion. Hence, behavior changes under different emotional states. 



 

 

86 

The experiment in chapter 3 was not designed in a way that would allow support or contradiction of this 

model.         
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3.6 Appendices 

 

Appendix A: General instructions - Buyer 

 

You are now taking part in an economic experiment. Today’s experiment consists of three parts and will 

take about 1.5 hours in total. At the end of the experiment, one out of the three parts will be randomly 

selected for final payout with a die roll.  

 

If you read the following instructions carefully, you can, depending on your decisions and the decisions 

of others, earn a considerable amount of money. It is therefore very important that you read these 

instructions with care. 

 

The instructions we have distributed to you are solely for your private information. It is prohibited to 

communicate with the other participants during the experiment besides the communication 

described below. Should you have any questions please ask us by raising your hand. We will then come 

and answer your questions privately. If you violate this rule by speaking out loud, we shall have to exclude 

you from the experiment and from all payments. 

 

________________________________________________________________________ 

 

 

PART 1 

 

During this part of the experiment, your entire earnings will be calculated in ECU (Experimental Currency 

Units). At the end of the experiment the total amount of ECU you have earned in part 1 will be converted 

to Dollars at the following rate: 

 

8 ECU=$1 

 

Part 1 consists of four rounds in total. If part 1 gets selected for final payout, then all rounds of part 1 will 

count for payment.  

 

This experiment is a simple bargaining game between two persons, a buyer and a seller. You have been 

assigned a role as a buyer.  
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In each round, you will be randomly paired with a seller to bargain over the price of product X. Your buyer 

value for product X is a number between 50 and 150 ECU, which will be randomized in each round. Your 

cost is equally likely to be any amount between 50 and 150. The cost of selling product X for the seller is 

unknown to you.  

 

If you make a purchase; 

Your earnings = buyer value – sales price 

The seller’s earnings you’re matched with = sales price – cost of selling  

 

 

If you do not make a purchase; 

Your earnings = 0 

The seller’s earnings you’re matched with = 0  

 

 

During each round, you will have three minutes to talk via computer chat to the seller you are matched 

with. To conclude a trade, during the end of each round, you will need to come to a mutual agreement 

about the price for product X.  

 

When you come to an agreement, please enter the agreed price in the correct field on your computer 

screen. You and the seller you’re matched with must enter the same price for a trade to be concluded. 

 

If you do not come to an agreement, you do not make a sale and your payoff for that period is zero. 

 

For example, suppose Dave is a seller and his cost of selling is 25 ECU. Sarah is a buyer and her buyer 

value is 120 ECU. Dave sells product X for 80 ECU to Sarah. Dave then gets (80 ECU – 25 ECU =) 55 

ECU. Sarah will get (120 – 80 ECU =) 40 ECU. If no agreement is reached, both parties get nothing for 

the current round. 

 

 

 

 

 
 
 

 



 

 

94 

Appendix B: General instructions – Seller (Emotion Treatment) 

 

You are now taking part in an economic experiment. Today’s experiment consists of three parts and will 

take about 1.5 hours in total. At the end of the experiment, one out of the three parts will be randomly 

selected for final payout with a die roll.  

 

If you read the following instructions carefully, you can, depending on your decisions and the decisions 

of others, earn a considerable amount of money. It is therefore very important that you read these 

instructions with care. 

 

The instructions we have distributed to you are solely for your private information. It is prohibited to 

communicate with the other participants during the experiment besides the communication 

described below. Should you have any questions please ask us by raising your hand. We will then come 

and answer your questions privately. If you violate this rule by speaking out loud, we shall have to exclude 

you from the experiment and from all payments. 

 

________________________________________________________________________ 

 

PART 1 

 

During this part of the experiment, your entire earnings will be calculated in ECU (Experimental Currency 

Units). At the end of the experiment the total amount of ECU you have earned in part 1 will be converted 

to Dollars at the following rate: 

 

8 ECU=$1 

 

Part 1 consists of four rounds in total. If part 1 gets selected for final payout, then all rounds of part 1 will 

count for payment.  

 

This experiment is a simple bargaining game between two persons, a buyer and a seller. You have been 

assigned a role as a seller.  

 

In each round, you will be randomly paired with a buyer to bargain over the price of product X. Your cost 

of selling product X is a number between 0 and 50 ECU, which will be randomized in each round. Your 

cost is equally likely to be any amount between 0 and 50. The value of product X to the buyer is unknown 

to you. 
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If you make a sale; 

Your earnings = sales price – cost of selling  

The buyer’s earnings who you’re matched with = buyer value – sales price 

 

 

If you do not make a sale; 

Your earnings = 0 

The buyer’s earnings who you’re matched with = 0 

 

During each round, you will have three minutes to talk via computer chat to the buyer you are matched 

with. To conclude a trade, during the end of each round, you will need to come to a mutual agreement 

about the price for product X.  

 

When you come to an agreement, please enter the agreed price in the correct field on your computer 

screen. You and the buyer you’re matched with must enter the same price for a trade to be concluded. 

 

If you do not come to an agreement, you do not make a sale and your payoff for that period is zero. 

 

For example, suppose Dave is a seller and his cost of selling is 25 ECU. Sarah is a buyer and her buyer 

value is 120 ECU. Dave sells product X for 80 ECU to Sarah. Dave then gets (80 ECU – 25 ECU =) 55 

ECU. Sarah will get (120 – 80 ECU =) 40 ECU. If no agreement is reached, both parties get nothing for 

the current round. 

 

IMPORTANT 

 

As a seller, you may have a real-time dynamic view of the buyer’s emotions as you talk. If so, you will be 

able to constantly see how happy, angry, sad, afraid, disgusted and neutral your paired buyer is. The buyer 

does not know that you may have this information, nor do they have access to this information about you. 

Please do not disclose to the buyer that you have access to his or her emotion information. 

 

At the end of each round, both parties will turn in their forms indicating any agreement you have reached 

in the round. 
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Appendix C: General instructions – Seller (Control Treatment) 

 

You are now taking part in an economic experiment. Today’s experiment consists of three parts and will 

take about 1.5 hours in total. At the end of the experiment, one out of the three parts will be randomly 

selected for final payout with a die roll.  

 

If you read the following instructions carefully, you can, depending on your decisions and the decisions 

of others, earn a considerable amount of money. It is therefore very important that you read these 

instructions with care. 

 

The instructions we have distributed to you are solely for your private information. It is prohibited to 

communicate with the other participants during the experiment besides the communication 

described below. Should you have any questions please ask us by raising your hand. We will then come 

and answer your questions privately. If you violate this rule by speaking out loud, we shall have to exclude 

you from the experiment and from all payments. 

 

________________________________________________________________________ 

 

 

PART 1 

 

During this part of the experiment, your entire earnings will be calculated in ECU (Experimental Currency 

Units). At the end of the experiment the total amount of ECU you have earned in part 1 will be converted 

to Dollars at the following rate: 

 

8 ECU=$1 

 

Part 1 consists of four rounds in total. If part 1 gets selected for final payout, then all rounds of part 1 will 

count for payment.  

 

This experiment is a simple bargaining game between two persons, a buyer and a seller. You have been 

assigned a role as a seller.  

 

In each round, you will be randomly paired with a buyer to bargain over the price of product X. Your cost 

of selling product X is a number between 0 and 50 ECU, which will be randomized in each round. Your 
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cost is equally likely to be any amount between 0 and 50. The value of product X to the buyer is unknown 

to you. 

 

If you make a sale; 

Your earnings = sales price – cost of selling  

The buyer’s earnings who you’re matched with = buyer value – sales price 

 

 

If you do not make a sale; 

Your earnings = 0 

The buyer’s earnings who you’re matched with = 0 

 

During each round, you will have three minutes to talk via computer chat to the buyer you are matched 

with. To conclude a trade, during the end of each round, you will need to come to a mutual agreement 

about the price for product X.  

 

When you come to an agreement, please enter the agreed price in the correct field on your computer 

screen. You and the buyer you’re matched with must enter the same price for a trade to be concluded. 

 

If you do not come to an agreement, you do not make a sale and your payoff for that period is zero. 

 

For example, suppose Dave is a seller and his cost of selling is 25 ECU. Sarah is a buyer and her buyer 

value is 120 ECU. Dave sells product X for 80 ECU to Sarah. Dave then gets (80 ECU – 25 ECU =) 55 

ECU. Sarah will get (120 – 80 ECU =) 40 ECU. If no agreement is reached, both parties get nothing for 

the current round. 

 

 

 

 
 

 

 

 

 

 

 

 


