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Abstract:  

Most of what is known about how emotions influence decision-making is based on laboratory 

experiments. This paper argues for an alternative quasi-field experiment methodology, in which 

participants complete experimental tasks after as-if-random real-world events determine their 

emotional state. We begin by providing the first critical review of this emerging literature. Our 

review shows that real-world events provide emotional shocks that are at least as strong as what 

can ethically be induced under laboratory conditions. However, most previous quasi-field 

experiment studies use statistical techniques that may result in biased estimates. We propose a 

more rigorous approach, and illustrate it using two studies of how negative emotion affects risk-

taking behavior. In Study 1, undergraduate students completed a risk-elicitation task immediately 

after learning their midterm exam grades. In Study 2, sports fans completed risk-elicitation tasks 

immediately after watching high-stakes NFL games. Overall, we argue that that the quasi-field 

experiment methodology represents a promising direction for research on emotions and decision-

making. 
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1   Introduction  

Understanding how emotions affect decision-making is of considerable importance for 

firms and other organizations. For example, how does anxiety affect risk-taking by executives 

during challenging market conditions? Should organizations invest in wellness programs that 

contribute to employee happiness? How much personal leave should be granted to employees 

after an emotional event, such as a divorce or the death of a family member? 

Previous research has established that emotions affect cognitive processes related to risk 

perception and valuation, and that decision makers are influenced by emotions unrelated to the 

decisions themselves (Rottenstreich and Hsee, 2001; Lerner and Keltner, 2000; Tiedens and 

Linton, 2001; Leith and Baumeister, 1996; Isen and Patrick, 1983; Mittal and Ross, 1998; Yuen 

and Lee, 2003; Brief et al., 1995; Small et al., 2006; Loewenstein, 2000; Gneezy et al. 2014; 

Celse et al., 2017; Campos-Vazquez and Cuilty, 2014; Ibanez et al., 2017). However, knowledge 

about emotional carryover on decision-making is largely based on laboratory research. In a 

typical study, lab participants are randomly induced to experience a particular mood or emotion 

before completing a decision task (cf. Coan and Allen, 2007). For example, researchers have 

manipulated emotions and moods through autobiographical recall tasks (Callen et al., 2014; 

Lerner and Keltner 2001; Lerner et al., 2004), newspaper stories (Johnson and Tversky, 1983), 

film clips (Gross and Levenson, 1995), and pictures (Lang et al., 2008). While this approach 

offers insight into the mechanisms of emotionally-fueled decisions, it is unclear whether the 

conclusions from laboratory settings generalize to the day-to-day contexts where managers, 

employees, and customers make choices influenced by emotion (Harrison et al., 2007).  
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A second strain of literature uses retrospective quasi-experimental methods to investigate 

how real-world emotional shocks affect real-world choices (Miller, 2013; Hirshleifer and 

Shumway, 2003; Berument and Ceylan, 2012). For example, Card and Dahl (2011) find that 

domestic violence reports increase in cities after unexpected home-team football game losses. 

While studies using this approach can be compelling, the quasi-experimental methodology is 

limited by real-world circumstances. In particular, researchers can only study how emotions and 

moods affect the types of choices that happened to occur after the event, and even then, only if 

data exists documenting the outcomes of those choices. 

In this paper, we argue for greater use of a third approach: a “quasi-field experiment” 

methodology that combines features of the laboratory and quasi-experimental approaches for 

studying emotions.1,2 Under the quasi-field experiment methodology, researchers present 

participants with decision tasks in a field setting, immediately after participants experience an 

emotion-inducing real-world event. These decision tasks can use standard laboratory protocols 

for measuring behavior and preferences (e.g., sets of gambles designed to measure risk aversion, 

or partner games designed to measure altruistic behavior). The key requirement is that the real-

world event must contain an unpredictable component, such that participants’ emotions 

following the event are as good as randomly assigned. Examples of this approach in existing 

literature include studies that administer risk elicitation tasks to students following exams 

(Heilman et al., 2010), to homeowners following natural disasters (Page et al, 2014), and to 

individuals following exposure to violence (Voors et al., 2012).  

Our paper makes two main contributions to the field of emotion and decision-making. 

First, we conduct the first review of an emerging set of studies that use quasi-field experiments 

to study emotional carryover on decision-making. Our review shows that the quasi-field 

experiment methodology is at least as effective at inducing emotion as laboratory mood-

induction procedures. 

                                                      
1 This methodology has also been referred to as “lab-in-the-field” in some contexts (see Viceisza, 2016; Gneezy and 
Imas, 2017). In the Harrison and List (2004) taxonomy, this approach falls under an artefactual field experiment—it 
employs an abstract framing but is not limited to the standard student subject pool. We further specify that the 
experiment leverages a naturally-occurring, real-world event. In this paper, we argue for and demonstrate a two-
stage lab-in-the-field approach. 
2 For the remaining portion the paper, we refer to the treatments in our own studies as manipulations of “emotions.” 
When referring to the manipulations of other papers, however, we follow the term used by the authors. See Beedie et 
al. (2005) for a discussion on the distinction between emotions and moods. 



4 
 

Second, we develop and demonstrate an improved statistical methodology for analyzing 

the empirical results from quasi-field experiments. In general, the quasi-field experiment 

research design is vulnerable to omitted variable bias. For example, even though a midterm exam 

may influence students’ emotional state, students who perform poorly on a test may differ in 

unobservable ways from those who do well on a test—and those differences could influence their 

behavior in a subsequent decision task. In our review of the existing literature, we find that the 

majority of quasi-field experiment studies use statistical techniques that are incapable of 

addressing this important problem. In this paper, we present a solution, based on a formal 

statistical model. In particular, we show that addressing likely biases requires using an 

instrumental variables approach with repeat data from each participant. To the best of our 

knowledge, no previous study has used this approach or developed a formal model to provide a 

clear basis for causal inference in quasi-field experiments on emotion. 

To demonstrate the methodology, we have conducted two quasi-field experiments on the 

effect of emotions on risk preferences. In Study 1 (the “Test Score” study), undergraduate 

students completed a risk-elicitation task immediately after they learned their grade on an 

important midterm exam. In Study 2 (the “NFL Fans” study), football fans completed a risk-

elicitation task immediately after National Football League (NFL) playoff games. In both 

studies, the real-world events provide powerful shocks to participants’ emotions. In the Test 

Score study, we find that negative emotions (such as sadness and anxiety) reduce risk-taking 

behavior. In contrast, in the NFL Fans study, we find evidence that negative emotions increase 

risk-taking behavior. One interpretation of the mixed results is that the link between negative 

emotion and risk preferences may depend on the extent to which the emotional response is 

caused by personal failure or by an external incident. We argue that such a theory may explain 

some of the empirical inconsistencies in the literature linking emotions and risk taking. Notably, 

however, individual characteristics are correlated with risk-taking behavior in both studies, 

which emphasizes the importance of using an appropriate statistical approach in quasi-field 

experiments. 
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2   Methodological Approaches to Studying the Effects of Emotion and Moods on Decision-

Making 

The links between emotions and decision making are complex. Emotions are influenced 

both by the anticipation of the future consequences of a decision and by incidental factors 

unrelated to the decision or its consequences (Loewenstein and Lerner, 2003). Previous work in 

laboratory settings has established that emotions affect cognitive processes such as perceptions 

of risk, valuation, and attitudes (Rottenstreich and Hsee, 2001; Lerner and Keltner, 2000; Lerner 

et al., 2004). Retrospective quasi-experimental studies have also shown that emotions influence 

decisions in real-world settings (Card and Dahl, 2011; Miller, 2013; Hirshleifer and Shumway, 

2003; Berument and Ceylan, 2012). To provide context for our paper, this section reviews 

existing emotions research based on laboratory and retrospective quasi-experimental 

methodologies, and then compares these approaches to the more limited literature on quasi-field 

experiments.3 

2.1 Laboratory Experiments 

To date, laboratory experiments have been the preferred method for research on 

emotion.4 They offer a simple approach for measuring causal relationships in a highly-controlled 

environment. Since laboratory participants are randomly assigned to different conditions, 

researchers can assume that any differences in participants’ subsequent decisions can be 

attributed to the emotional manipulation.  

Most studies elicit emotions by using mood induction procedures (MIPs), such as short 

readings, film clips, and pictures. For example, Conte et al. (2018) used film clips to elicit 

specific emotions: joviality, sadness, anger, and fear. Similarly, Deldin and Levin (1986) induced 

elated and depressed states by asking participants to read a series of 60 statements that were 

either progressively more positive or more negative. Schneider et al. (1994) used a different 

                                                      
3 We limit our discussion of the gap between laboratory and field experiments to studies about the impact of 
emotions and moods on behavior. However, there have been several comprehensive meta-analyses that examine the 
generalizability of laboratory results (e.g. Anderson et al., 1999; Mitchell, 2012). In addition, there have also been 
extensive discussions of this gap between laboratory experiments and field experiments in economics (cf., Levitt and 
List, 2004; Camerer, 2011; Bardsley, 2005; Kessler and Vesterlund, 2015). 
4 While we limit our review to commonly used methods in economics studies, there are other methods that have also 
been used to induce physiological and emotional responses in laboratory experiments. For example, Porcelli and 
Delgado (2009) utilize cold water immersion to induce stress (for a review of methods used for stress induction, see 
Starcke and Brand, 2012). Others use threat to induce anxiety (Herman and Polivy, 1975; Polivy, 1981). See Martin 
(1990) for a review of other mood induction methods. 
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approach, relying on photo arrays to induce positive and negative moods. In their procedure, 

subjects were shown photos of people with either happy or sad facial expressions and then asked 

to try to feel the moods that these individuals were feeling. 

However, MIP protocols have drawbacks. In a review of experimental papers on the 

effectiveness of mood induction procedures, Kenealy (1986) found that these procedures and 

results are often inconsistent and subject to demand effects. Further, MIPs are by definition 

restricted to stimuli and events that can be created in lab settings. Since the effects of emotions 

stemming from self-relevant events may differ from those that do not (Brown and Marshall, 

2001), these results may be limited in their application to real-world settings. 

A laboratory alternative to MIPs that seeks to address this shortcoming involves asking 

subjects to engage in autobiographical recall to induce self-relevant emotions. For example, 

Fessler et al. (2004) asked participants to recall or imagine situations where they experienced 

anger or disgust and then to write an essay about it. The intention of this procedure is to create a 

vivid re-experience of the emotion-producing event. Jallais and Gilet (2010) compared music 

and guided imagery MIPs to these autobiographical recall methods, and argued that the latter are 

more effective in inducing moods. However, while autobiographical recall certainly has greater 

ecological validity relative to the more traditional MIPs, the wording of instructions arguably 

encourages a demand effect (e.g. “Imagine that someone has done something to make you really 

angry. Briefly describe the circumstances that would make you the most angry,” from Fessler et 

al., 2004, p.114) Furthermore, participants are often not actually involved or personally invested 

in the eliciting situation, whereas they commonly would be in real-life emotional situations. 

Another branch of the laboratory literature utilizes success-failure experiences (SFEs) to 

induce affective responses. These procedures ask participants to complete a task, but then 

manipulate the outcome (or the perceived outcome) such that participants experience either 

success or failure from the task. The manipulation can vary from altering the difficulty of the 

task to strategically choosing the comparison group against which subjects’ performances is 

evaluated. In a meta-analysis, Nummenmaa and Niemi (2004) found that SFEs reliably induce 

both positive and negative emotions. However, a built-in constraint of this method is that it is 

limited in the type of affect it can elicit (e.g. it would be difficult to induce fear in a laboratory 

setting). 
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All of these laboratory approaches suffer from at least two drawbacks. First, if 

participants realize that the procedure is intended to manipulate their emotional state, they may 

modify their subsequent decisions accordingly. For example, Westermann et al.’s (1996) meta-

analysis of various MIPs found significantly smaller mood induction effects in studies where 

subjects could guess or were told the purpose of the MIP. Second, and more importantly, the 

types, intensities, and effects of emotions that can be induced in laboratory settings could differ 

substantially from what individuals experience in their day-to-day lives. Previous literature 

suggests that induced and natural emotions have different effects on cognition (Heilman et al., 

2010; Kwiatkowski and Parkinson, 1994). Both of these issues could lead laboratory research to 

generate misleading information about the causal effect of emotions on decisions. 

2.2 Retrospective Quasi-experiments  

As an alternative to laboratory studies, a second group of studies uses retrospective 

statistical techniques to measure how real-world decisions change following emotionally charged 

real-world events. In these studies, researchers identify a real-world event that contains an as-if 

random element that influenced the emotions of affected individuals. The researcher then 

evaluates how the emotional shock affected individuals’ real-world choices after the event. This 

methodology requires: (a) an event that causes an as-if random emotional shock; (b) a relevant 

choice occasion that occurred following the event; and (c) data documenting the outcomes of 

those choices.  

Table 1 summarizes past research that has used random, natural-occurring events as 

emotion inducing shocks, as part of research on emotions and subsequent behavioral outcomes in 

the field (although the table also includes some studies that study only the resulting emotion). 

Unsurprisingly, many previous quasi-experiments have utilized sports games. Studies in this 

literature find that fans experience increased positive emotions after a home-team win and 

increased negative emotions after a home-team loss (Wann et al., 1994). Several studies have 

used these emotional responses to study effects on behavior. For example, Card and Dahl (2011) 

used upset losses of home team professional football games as a negative emotional cue in order 

to examine its subsequent effect on family violence. Similar work has explored violence related 

to aggression induced by losses in college football games and international soccer matches (Rees 

and Schnepel, 2009; Kirby et al., 2014). Additionally, multiple studies have used sports 

outcomes to examine the effect of positive emotions on satisfaction with the political status quo. 
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Such studies suggest that local team success increases the likelihood that an incumbent is elected 

(Healy et al., 2010; Miller, 2013). Moods from sports outcomes also have an effect on financial 

behavior, with Berument and Ceylan (2012) finding evidence that risk aversion increases after 

international soccer match losses and declines after wins.  
 

Table 1: Quasi-experimental research on emotions/moods and real-world behavior 

Study Research Question Random event Individual FE IV regression 
Exam feedback         

Butler and 
Mathews (1987) 

How does anxiety affect 
perception of probability 
of examination failure. 

Exam No No 

Krupic and Corr 
(2014) 

Effect of individual 
differences in eliciting 
emotions about exams. 

Exam Yes No 

Sports outcome         

Berument and 
Ceylan (2012) 

Effect of soccer team 
success on stock market 
returns and volatility. 

Sports outcome No No 

Card and Dahl 
(2011) 

How football game 
outcomes influence 
family violence. 

Sports outcome No No 

Healy et al. 
(2010) 

Influence of information 
irrelevant to government 
performance on voting. 

Sports outcome No No 

Hirt et al. (1992) 

Effect of sport outcomes 
on fan self-esteem and 
beliefs about future 
performances of fans 
and teams. 

Sports outcome No No 

Miller (2013) 

Effect of sports 
performance on 
incumbent mayoral 
elections. 

Sports outcome No No 

Weather         

Cao and Wei 
(2005) 

Whether stock market 
returns are related to 
temperature. 

Weather No No 

Forgas et al. 
(2009) 

Can good or bad mood 
induced by the weather 
influence people's ability 
to correctly remember 
everyday scenes? 

Weather No No 

Guéguen 
(2013a) 

How pleasant weather 
improves moods Weather No No 
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represented by nonverbal 
expressions. 

Guéguen 
(2013b) 

The effect of sunshine 
on courtship solicitation. Weather No No 

Guéguen and 
Lamy (2013) 

Do sunshine increase the 
likelihood of people 
spontaneously helping 
strangers? 

Weather No No 

Hirshleifer and 
Shumway 
(2003) 

The relationship between 
sunshine and daily 
market index returns. 

Sunshine No No 

Riener and 
Traxler (2012) 

The distribution and 
evolution of payments in 
a Pay-What-You-Want 
restaurant 

Weather No No 

Saunders (1993) 
How NYC weather 
influences daily changes 
in stock indexes. 

Weather No No 

Miscellaneous         

Giorgetta et al. 
(2012) 

How does positive or 
negative affect influence 
decision-making 
processes and 
subsequent choices? 

Anxiety 
disorder No No 

Metcalfe et al. 
(2011) 

Spillover effect of 9/11 
on people's subjective 
well-being in the UK. 

Terrorist attack Yes No 

Oldham et al. 
(1995) 

The relationship between 
employee work 
responses and listening 
to music on personal-
stereo headset. 

Music No No 

Schaubroeck 
and Lam (2004) 

The attitudinal and 
behavioral effects of 
being promoted or 
rejected for promotion. 

Promotion No No 

 

 Another set of quasi-experimental studies rely on variation in weather conditions, based 

on evidence that weather significantly influences moods (Cunningham, 1979). For example, 

Larrick et al. (2011) found that high temperatures induce affective aggression, which is 

associated with greater hostile behavior by baseball pitchers (measured by pitchers hitting batters 

with pitches). Haushofer and Schaner (2016) have explored the detrimental effects of heat on 

student performance in Kenya, and Guéguen and Lamy (2013) have suggested that positive 

mood induced by sunshine predicts helpful behavior. In another context, Riener and Traxler 
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(2012) found that customers pay more at a Pay-What-You-Want restaurant on days with good 

weather. Haggag, et al. (2018) utilized variation in weather to examine attribution bias, finding 

that weather influenced the participants’ likelihood of returning to the amusement park. 

Similarly, Busse, et al. (2015) find that weather can trigger projection bias as well, finding that 

individuals are more likely to buy convertibles when it is warmer or sunnier on the day of 

purchase.  

Quasi-experimental studies also utilize other types of events, including terrorist attacks 

(Metcalfe et al., 2011), being denied promotion (Schaubroeck and Lam, 2004), and exam 

performance (Butler and Mathews, 1987).  

Studies using the quasi-experimental approach can be compelling. However, this 

methodology has at least three important limitations. First, researchers can only study how 

emotions affect the types of real-world choices that happened to occur after the emotion-

inducing event. Second, researchers can only study how emotions affect decisions that are 

documented in a dataset of some kind. As a result of these two practical limitations, the existing 

literature on quasi-experimental emotions research has focused on an ad-hoc subset of 

mechanisms through which emotions might influence preferences and choices. Third, data on 

post-event emotional state is often not available, making it difficult to determine whether the 

event influenced decisions via emotions or some other pathway.  

2.3 Quasi-Field Experiments  

Quasi-field experiments combine some of the best features of laboratory studies and 

quasi-experimental studies. Like laboratory studies, quasi-field experiments use standard 

protocols to elicit preferences, values, and emotional states, e.g., via choice tasks and surveys. As 

a result, quasi-field experiments can be used to study almost any aspect of decision-making (risk 

aversion, altruism, cooperation, discounting, behavioral biases, etc.). And like quasi-

experimental studies, quasi-field experiments utilize naturally occurring events with emotional 

shocks that can greatly exceed what could ethically be induced under laboratory conditions. 

Table 2 summarizes quasi-field experiments that study emotions and risk-taking 

behavior. The table shows that this literature is only beginning to emerge, with relatively few 

existing studies. For example, Heilman et al. (2010) exploited exam performance as a shock to 

emotions, and then examine how the induced emotions affect students’ risk preferences. In this 
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study, the authors asked students to complete the Balloon Analogue Risk Task immediately after 

they learned their final grade in an undergraduate class.  
 

Table 2: Quasi-field experiments on emotions/moods and task decision-making  

Study Research Question Random event Individual FE IV regression 

Conflicts     

Voors et al. 
(2012) 

The effect of 
exposure to conflict 
on social, risk, and 
time preferences. 

Local conflicts No Yes 

Callen et al. 
(2014) 

The effect of 
potentially traumatic 
experience on risk 
preference. 

Local conflicts No No 

Natural disasters     

Cameron and 
Shah (2015) 

Effect of natural 
disasters on risk-
taking behavior. 

Natural 
disasters No No 

Eckel et al. 
(2009) 

Effect of exposure to 
hurricane Katrina on 
risk preference over 
time. 

Hurricane 
Katrina No No 

Page et al. (2014) 

Effect of floods and 
losses in property 
values on risk 
aversion. 

Floods/ Natural 
disaster No Yes 

Exam feedback    

Heilman et al. 
(2010) 

Effect of emotion 
regulation on 
decision making 
under risk. 

Exam No No 

Misc     

Guiso et al. 
(2018) 

Whether the 2008 
financial crisis 
influenced investors' 
risk preference. 

Financial crisis No No 
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Other papers have utilized variation in natural disasters—including floods, earthquakes, 

and hurricanes—to examine how emotions influence risk-taking in decision tasks (Cameron and 

Shah, 2015; Eckel et al., 2009; Page, et al., 2014). These papers employ familiar risk elicitation 

procedures to study changes in risk preferences in response to the emotion induced by the natural 

disaster. For example, Cameron and Shah (2015) asked individuals to complete a task that 

involved selecting one gamble among a set of six gambles that varies in riskiness, after those 

individuals had been exposed to a flood or earthquake in Indonesia. Similarly, Eckel et al., 

(2009) asked participants to choose from a set of six 50-50 lotteries, in the aftermath of 

Hurricane Katrina. Finally, using a choice between a safe payment and a lottery, Page et al. 

(2014) elicited risk preferences from a sample of participants whose houses stood on the margin 

of the 2011 Australian flood peak.  

A final set of papers tests how exposure to violence affects risk aversion, using tasks in 

which participants choose between certain and risky payments. For example, Voors et al. (2012) 

found that exposure to conflict (i.e. political violence in Burundi) increases altruistic behavior 

and risk-seeking. Callen et al. (2014) explored the relationship between trauma and risk 

preferences, and found that participants exposed to violence (i.e. civilian Afghans) have an 

increased preference for certainty.  

Quasi-field experiments offer a promising middle-ground between laboratory and quasi-

experimental studies. Compared to laboratory studies, quasi-field experiments have several 

strengths. First, the quasi-field experiment approach is less susceptible to some of the 

methodological concerns discussed above with lab experiments. For example, although 

laboratory demand effects can amplify induced moods (Westermann et al., 1996), quasi-

experiments depend on naturally-occurring events where there is arguably less concern about 

demand effects. Second, our review of existing studies suggests that the magnitude of the 

emotional responses induced in field settings are comparable to those observed in the lab (see 

Table A.1 in the appendix), and have the added benefit of representing unambiguously “real” 

emotion. Third, since quasi-field experiments rely on real-world events, they present an 

opportunity to study emotions of greater intensity than could be ethically induced in a laboratory 

setting. Additionally, compared to retrospective quasi-experiments, quasi-field experiments also 

have several strengths. Most importantly, they allow the researcher to study the effects of 

emotion on a wide variety of behavior, as opposed to relying on the very limited set of decision 
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contexts that occur and are documented following real-world events. Overall, quasi-field 

experiments offer a promising complement to research based on these two traditional techniques, 

and we argue that the methodology merits more widespread use. 

3 A Statistical Model for Quasi-Field Experiment 

In a typical laboratory experiment, researchers randomly assign participants to treatment 

and control groups. In contrast, quasi-field experiments rely on naturally-occurring emotional 

shocks. As a result, the statistical validity of their results depends heavily on whether it is 

possible to identify a source of emotional variation that is unrelated to participants’ 

characteristics. Our review of the literature suggests that most existing quasi-field experiment 

studies have a shared statistical problem: the techniques used to estimate the causal effect of 

emotions on decision making are vulnerable to omitted variable bias. To the best of our 

knowledge, studies either perform analyses with individual fixed effects or instrumental 

variables regression (or neither), but not both. The analyses in these studies, therefore, are 

susceptible to bias stemming from the fact that unobservable characteristics may be correlated 

with both the emotion-inducing event and the outcome measure.  

For example, consider a risk preference study that relies on the emotions induced by 

exam performance. Even if exam performance strongly impacts emotional state, a comparison of 

risk-taking behavior after the exam would only be valid if students with good grades on the exam 

(or grades higher than they expected) were identical in all other respects to students with poor 

grades (or grades lower than they expected). Such an assumption is unlikely to be valid. In this 

paper, we propose a panel instrumental variable approach that can be used to help reduce these 

potential biases. 

To demonstrate the issue and our proposed methodology to help solve it, a formal 

statistical model is useful. Consider the following model of how risk preferences depend on 

emotional state. Let 𝑅𝑅𝑖𝑖𝑖𝑖 represent individual 𝑖𝑖’s risk-taking behavior at time 𝑡𝑡. Suppose that 𝑅𝑅𝑖𝑖𝑖𝑖 is 

a function of current emotional state 𝐸𝐸𝑖𝑖𝑖𝑖, an unobserved individual-specific personality 

characteristic 𝜆𝜆𝑖𝑖, an unobserved factor 𝑍𝑍𝑖𝑖𝑖𝑖, and an error term 𝜖𝜖𝑖𝑖𝑖𝑖:  

𝑅𝑅𝑖𝑖𝑖𝑖 = 𝛽𝛽1𝐸𝐸𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑍𝑍𝑖𝑖𝑖𝑖 + 𝜆𝜆𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖     (1) 
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Suppose also that emotional state itself depends on the emotion-inducing event 𝑀𝑀𝑖𝑖𝑖𝑖 (e.g. midterm 

exam score relative to expectations), an individual-specific personality characteristic 𝛾𝛾𝑖𝑖, the 

unobserved factor 𝑍𝑍𝑖𝑖𝑖𝑖, and an error term 𝜉𝜉𝑖𝑖𝑖𝑖:  

𝐸𝐸𝑖𝑖𝑖𝑖 = 𝛼𝛼1𝑀𝑀𝑖𝑖𝑖𝑖 + 𝛼𝛼2𝑍𝑍𝑖𝑖𝑖𝑖 + 𝛾𝛾𝑖𝑖 + 𝜉𝜉𝑖𝑖𝑖𝑖     (2) 

The goal of the study is to estimate 𝛽𝛽1, which represents the effect of emotions 𝐸𝐸𝑖𝑖𝑖𝑖 on risk-taking 

behavior 𝑅𝑅𝑖𝑖𝑖𝑖. The central challenge is that 𝐸𝐸𝑖𝑖𝑖𝑖 is correlated with both omitted variables 𝛾𝛾𝑖𝑖 and 

𝑍𝑍𝑖𝑖𝑖𝑖. Consider the midterm exam example: it is possible that both emotion and risk preferences 

could be correlated with personality characteristics such as stability or intelligence.5 

Furthermore, it is also possible that some time-variant omitted variable (e.g., the time of day at 

which each student chooses to complete a follow-up risk-elicitation task) may influence both 

emotion and risk preferences. Thus, due to the omission of unobserved correlated variables, 

using cross-sectional or even panel data to estimate Equation (1) may result in a biased estimate 

of 𝛽𝛽1.  

However, if—conditional on an individual-specific fixed effect—performance relative to 

expectations (𝑀𝑀𝑖𝑖𝑖𝑖) is orthogonal to the unobserved variable 𝑍𝑍𝑖𝑖𝑖𝑖, then 𝛽𝛽1 can be estimated using a 

panel instrumental variables approach that includes individual fixed-effects in both stages.  

Although the panel instrumental variable approach is standard in some areas of economic 

research, few studies of emotions employ this method. Table 2 shows that few existing quasi-

field experiment papers use either individual fixed effects or an instrument variable approach. To 

the best of our knowledge, no existing papers on this subject utilize a combination of both. 

Notably, many of the papers that study real-world emotion using large, natural shocks do 

check for balance in baseline characteristics of the individuals who receive positive and negative 

shocks. However, as far as we know, these papers have not developed a formal statistical model 

to justify and evaluate their approach. Based on our model, we argue that quasi-field experiments 

require a panel instrumental variable approach, and that most field settings are well-suited to the 

collection of the repeated data needed to use this approach. 

                                                      
5 Individual characteristics has been shown to correlate with how individuals experience and express emotions (cf. 
Gross and John, 1995). For example, there is evidence that an individual’s gender has an impact on how that 
individual experience an emotion (Fischer et al., 2004; Brody and Hall, 2010). Similarly, individual characteristics 
such as gender has also been shown to be correlated with risk-taking behavior (Byrnes et al., 1999; Charness and 
Gneezy, 2012). 
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4 Two Empirical Examples 

To illustrate our statistical model, and to demonstrate the broader value of the quasi-field 

experiment methodology, this section presents two studies we conducted on emotion and risk. 

Both studies measure the effect of emotions on risk-taking behavior. Study 1 (the Test Score 

study) uses the emotional shock from the receipt of a midterm grade. Study 2 (the NFL Fans 

study) uses the emotional shock from the outcomes of NFL playoff games. Both of these quasi-

field experiment strategies have been used in the past (e.g., Butler and Mathews, 1987; Hirt et 

al., 1992; Krupic and Corr, 2014). Our purpose in presenting this work is to show how a panel 

instrumental variable approach can isolate the relationship between emotions and risk-taking 

behavior.  

4.1 Methodology for Study 1: Test Score Study 

Our study included 94 undergraduate student participants recruited from a large science 

class at a selective university. Students were told that participation in this voluntary study would 

entail staying after class on two separate days in the future to complete a short survey. All 

participants were paid $20 guaranteed for the completion of the two surveys, and made 

additional money based on their decisions in the two surveys. The range of additional payments 

for the decisions made in the two surveys was $2 to $44.50. Additionally, one subject who 

completed both surveys was selected at random to receive a $100 gift card for an online retailer. 

The first survey (the “treatment” survey) was administered immediately after students 

learned their grades from their first midterm exam. Students who had previously signed up for 

the study completed a paper survey. This survey included a risk-elicitation task with three 

gambles that involved choosing between $2 with certainty or a risky prospect.6 Table 3 

summarizes the payoffs and probabilities. After completing the tasks (prior to payment), 

participants completed a short questionnaire that asked for: (1) basic demographic 

characteristics; (2) current and usual emotional state (specifically, happiness, anger, anxiety, and 

sadness); (3) their performance on the midterm exam (0-100); and (4) some questions about the 

midterm and their performance, including a self-assessment of their performance relative to their 

                                                      
6 This survey included two additional decision-making tasks (a dictator game and a willingness to pay elicitation for 
various consumer items). This was done in part as a separate investigation of other behaviors that might be 
influenced by emotion, but also to disguise the study’s purpose from the participants. The order in which 
participants saw these tasks was randomized. 
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expectations (on a 1-9 scale, from “much worse” to “much better”). Participants were paid online 

within three days of completing the treatment survey, based on their decisions in the survey 

tasks. One of the three risk-elicitation tasks was chosen at random for payment. 
 

Table 3: Risk-elicitation task details for test score study 

 Treatment Survey Follow-Up Survey 
Risk Task #1 $2 for sure, or 10% chance of $20 $2 for sure, or 10% chance of $25 
Risk Task #2 $2 for sure, or 25% chance of $6 $2 for sure, or 25% chance of $7 
Risk Task #3 $2 for sure, or 20% chance of $15 $2 for sure, or 20% chance of $14 

  

The second survey in the study, the “follow-up” survey, took place roughly four weeks 

later. All participants who had completed the treatment survey were emailed a link to an online 

questionnaire that they could complete at their convenience. This follow-up survey contained 

questions and tasks that were essentially the same as those in the treatment survey. However, to 

avoid potential cognitive dissonance stemming from the participants’ need to be consistent 

across the two surveys, the probabilities and payoffs for the risk-elicitation task in the follow-up 

survey were modified slightly. 

4.2 Methodology for Study 2: NFL Fans Study 

Subjects for this study were recruited through online football fan message boards 

(www.thefantasyfootballguys.com and forums.footballguys.com). Participants were pre-screened 

through an online survey based on: (1) whether they completed the entire pre-screening survey; 

(2) how committed they were to their football team; (3) how available they were to complete 

post-game surveys; and (4) whether they had a PayPal account to receive payments. The initial 

email invitations were sent to 203 NFL fans, asking them to participate in a baseline survey for 

payment at their convenience, to be followed by further surveys immediately after upcoming 

NFL games. Participants had to complete the baseline survey in order to be part of the rest of the 

study, and 163 NFL fans ultimately participated in the study. 

All participants were paid a guaranteed $5 show-up fee via PayPal after completing each 

survey, including the baseline survey. In addition, participants had the opportunity to win up to 

$26 in each survey, based on their choices in the risk elicitation tasks (the dollar values varied 

slightly depending on the payoffs and probabilities for each survey task).  

The baseline survey sent to participants included more information about the study, 

solicited contact and basic demographic information from participants, and required participants 
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to complete a risk-elicitation task modeled on the Lejuez et al.’s (2002) Balloon Analogue Risk 

Task (BART). In order to measure the baseline level of risk-taking and to familiarize participants 

with the rules of the BART, all participants played three distinct “games” of the BART at 

baseline, for real money. The BART worked as follows. Each distinct BART game began with 

participants being presented with a virtual balloon, which had an initial dollar value to 

participants (either $1 or $2, as described below). During each of up to seven rounds of the 

game, the participant chose either to “inflate” or “not inflate” the balloon. If the participant 

inflated the balloon successfully, he or she could increase the dollar value of the balloon (by 

either $1 or $2). However, there was a small probability (known to the participant) that adding 

air to the balloon would make it pop. If the balloon did pop, the participant did not earn any 

money for that game. If the participant chose to stop inflating the balloon at any point before the 

balloon popped, the game ended and the participant kept the money he or she had earned up to 

that point. 

Following the baseline survey, each study participant was invited to complete up to six 

similar “post-game” surveys with BART, after NFL games in late 2012 and early 2013. The 

number of post-game surveys a given participant completed depended on how many games 

his/her favorite team played in the postseason. This period covered the NFL playoffs and Super 

Bowl, when multiple teams were no longer playing, so there were many weeks where there were 

fewer than 163 participants. 

The day before each game, participants were sent an email message reminding them that 

they would receive a short survey to complete immediately after the football game. Then, the 

moment that their favorite team’s game ended, each participant received a text message and an 

email with a link to the post-game survey. The survey consisted of a few short questions about 

participants’ emotions and how they felt about the football game they just watched, along with 

three BART games, played for real money. Participants were given a 20-minute window after the 

game ended to complete the post-game survey. This ensured that their emotional response to the 

game was still strong at the time of survey completion. Table 4 summarizes the payoffs and 

probability of popping in the BART games, in each week of the survey. The payoffs and 

probability of popping varied slightly over the course of the study. 
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Table 4: Risk-elicitation task details for NFL Fans study 

BART Game Baseline Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 
 Initial Balloon Value 
Games 1, 2, & 3 $1 $1 $2 $2 $2 $2 $2 
 Probability of Popping, Conditional on Choosing to Inflate 
Game 1 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
Games 2 & 3 0.25 0.25 0.5 0.5 0.5 0.5 0.5 
 Increase in Value, Conditional on Choosing to Inflate and Not Popping 
Game 1 +$1 +$1 +$1 +$1 +$1 +$1 +$1 
Games 2 & 3 +$1 +$1 +$2 +$2 +$2 +$2 +$2 

4.3 Measuring Emotions and Risk Preferences 

In the Test Score study, participants rated their current emotions for four emotional 

states: anxious, happy, angry, and sad. Similarly, in the NFL Fans study, participants reported on 

six emotional states: excited, nervous, happy, angry, sad, and disappointed. To reduce these 

complex emotional variables into a single measure, while preserving their most important 

features, we use principal component analysis (PCA) to identify the main component of common 

variation between the specific emotion variables. Principal component analysis is often used in 

emotions studies in psychology (Pettersson and Turkheimer, 2013; Torgerson, 1958). In both of 

our studies, the results show that the component vector with the largest eigenvalue has a natural 

interpretation as “negative emotion.” In the Test Score study, the negative emotion variable 

includes roughly equal amounts of the anxious, angry, and sad variables, and an equal (but 

negative) amount of the happy variable. Similarly, in the NFL Fans Study, it includes 

approximately equal amounts of angry, sad, and disappointed variables, and an equal (but also 

negative) amount of excited and happy variables. To construct our final outcome variable, we 

project each participant’s emotional state onto this vector. 

To measure risk preferences in both studies, we calculate a “risk aversion” parameter that 

measure the local curvature of the participant’s utility function. This parameter is based on the 

difference between the expected value of the gamble and the respondent’s certainty equivalent. 

We normalize by dividing this difference by the square root of the participant’s wealth in the 

losing state of the world. This normalization captures the intuitive pattern that people become 

more risk averse when gambles are scaled up by a constant. The parameter is defined as follows: 

𝑅𝑅𝑖𝑖𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖𝑅𝑅𝑅𝑅 =
(𝑝𝑝𝑤𝑤𝑊𝑊𝑤𝑤 + (1 − 𝑝𝑝𝑤𝑤)𝑊𝑊𝐿𝐿) −𝑊𝑊𝐶𝐶

𝑊𝑊𝐿𝐿
0.5  
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In this equation, 𝑝𝑝𝑤𝑤 is the probability of the winning outcome, 𝑊𝑊𝑊𝑊 is the participant’s total 

wealth if the winning outcome occurs, 𝑊𝑊𝐿𝐿 is her total wealth if the losing outcome occurs, and 

𝑊𝑊𝐶𝐶  is her wealth if she chooses the certain outcome instead of taking the gamble.  

 We use each participant’s set of choices in each survey to calculate the value of the risk 

aversion parameter at which the respondent switches from the risky option (choosing the gamble 

or inflating the balloon) to the safe option (taking the certain payout or deciding not to inflate). 

This parameter is 0 for risk-neutral choices, greater than 0 for risk-averse choices, and less than 0 

for risk-seeking choices. We then use that parameter value as the dependent variable (measure of 

risk-taking) in our subsequent analysis.  

4.4 Results for Study 1: Test Score Study 

Ninety-four students participated in the post-exam survey, and all but one of these 

students completed the follow-up survey online. However, another six of these students skipped 

important questions, and so in the remainder of the analysis we focus on the sample of 87 

students who provided complete responses.  

4.4.1 Evaluation of Midterm Performance as an Instrumental Variable for Emotion 

We begin by assessing whether midterm exam performance and self-assessed 

performance relative to expectations are appropriate instrumental variables for negative 

emotions. There are two standard requirements that must be satisfied for these variables to be 

plausible instruments. First, exam performance and performance relative to expectations must 

have strong, statistically significant effects on negative emotion. Second, exam performance and 

performance relative to expectations must not be related to any unobservable respondent 

characteristics that also influence risk preferences. In other words, exam performance must 

influence the dependent variable only through negative emotion, not directly. 

Table 5 presents evidence for the first requirement. Specifications 1A and 1B show the 

result of first-stage OLS regressions of the variable for negative emotion on midterm 

performance (“Midterm Score”) and performance relative to expectations (“Relative to 

Expected”). Specification 1A shows cross-sectional results based only on the responses to the 

treatment survey. After controlling for exam performance, performance relative to expectation 

causes a strong, statistically significant decrease in negative emotion. Specification 1B, which 

uses a panel regression based on data from the treatment and follow-up surveys (indicated by the 
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inclusion of the dummy variable, “Follow-up Survey”), shows a similar pattern. What is striking 

about the results from specification 1B is that the estimates include individual fixed effects. Even 

after controlling for individual-level personality characteristics, worse exam performance relative 

to expectations greatly increases negative emotion. 
 

Table 5. The Effect of Negative Emotion on Risk-Taking Behavior in the Test Score Study 

Variable 

Dependent Variable: 
Negative Emotion 

Dependent Variable:  
Risk Aversion 

(1A) (1B) (2) (3A) (3B) 
IV Stage 1 IV Stage 1 OLS IV Stage 2 IV Stage 2 

Negative Emotion   0.0019* 0.0047** 0.0044* 
   (0.0009) (0.0018) (0.0019) 
Relative to Expected -6.36** -7.92**    
 (1.23) (2.70)    
Midterm Score -0.28 -0.27  0.0012 0.0023 
 (0.16) (0.39)  (0.0015) (0.0018) 
Follow-up Survey  -62.38*   0.2546 
  (25.18)   (0.1571) 
Often Happy -4.26*  0.0106 0.0224  
 (1.68)  (0.0192) (0.0202)  
Often Anxious 1.14  -0.0154 -0.0143  
 (1.21)  (0.0120) (0.0122)  
Often Angry 1.42  0.0032 -0.0050  
 (1.74)  (0.0159) (0.0170)  
Often Sad 1.84  0.0192 0.0156  
 (1.62)  (0.0179) (0.0181)  
Female 1.48  -0.0373 -0.0384  
 (3.88)  (0.0372) (0.0367)  
Year in College 6.96**  -0.0375 -0.0603*  
 (2.54)  (0.0248) (0.0256)  
College GPA -5.73  0.1004* 0.1327*  
 (5.88)  0.0496 0.0565  
Constant 100.33**  -0.2682 -0.5725*  
 (24.01)  0.2130 0.2877  
Observations 87 174 87 87 174 
R-squared 0.601 0.929 0.136 - - 
Follow-up Data No Yes No No Yes 
Participant FE No Yes No No Yes 
Instrumental Variables:      
 Relative to Expected - - No Yes Yes 
Notes: Columns (1A) and (1B) show the results of regressions in which negative emotion is the 
dependent variable. In Columns (2) through (3B), risk aversion is the dependent variable. Each cell in 
the table shows a coefficient, with the corresponding standard error below in parentheses. All standard 
errors are clustered by participant. * denotes p<.05; ** denotes p<.01 
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  Because many participant characteristics are unobservable, it is not possible to conduct a 

definitive test of the second requirement that exam performance only influences risk preferences 

through negative emotion. However, it is possible to test whether relative exam performance is 

related to observable characteristics. Table A.3 in the Appendix presents relevant evidence, by 

comparing the characteristics of participants with above- and below-median scores. The table 

shows that participants who did well on the exam have higher GPAs, are less likely to be female, 

were more likely to agree with the statement that school is important, and more likely to report 

often feeling sad, angry, or anxious. These results suggest that a simple cross-sectional 

instrumental variables approach may be insufficient, as exam performance may be correlated 

with unobservable variables – such as ability – that plausibly could also influence risk 

preferences. To resolve this issue, we use a panel instrumental variable approach with individual 

and time fixed effects.  

4.4.2 Emotions and Risk Preferences 

We analyze the relationship between risk and emotion using several different approaches. 

Table 5 presents the results from these regressions. First, to illustrate the typical approach to 

emotion research using quasi-experiments, specification 2 presents a “naïve” OLS regression. In 

this regression, we regress risk aversion directly on negative emotion (“Negative Emotion”) and 

a set of control variables. This specification does not include any fixed effects or take advantage 

of the panel structure of the data. The coefficient on negative emotion is 0.0019, suggesting that 

negative emotions cause an increase in risk-averse behavior (p<.05). Next, specification 3A 

reports the results of a cross-sectional instrumental variables approach. This regression uses 

performance relative to expectations as an instrumental variable for negative emotion. The 

coefficient on negative emotion is 0.0047 and significant (p<.01). Two of the control variables 

(“Year in College” and “College GPA”) also have significant coefficients, suggesting that other 

individual characteristics that are omitted from the regression could also influence (and bias) the 

results. 

To address this issue, specification 3B reports results from a panel instrumental variables 

approach that includes individual and time fixed effects. This approach controls for the 

idiosyncratic characteristics of each participant, and is identified solely based on within-person 

variation in emotional state caused by test performance. The coefficient on negative emotion is 

0.0044, indicating again that negative emotion increases risk aversion (p<.05).  
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This conclusion is consistent with previous literature. However, our analysis also 

illustrates the potential for omitted variable bias in quasi-field experiments. While using a panel 

instrumental approach does not change our qualitative empirical conclusions, we do find that 

some observable participant characteristics are correlated with their emotional responses to real-

world events. This emphasizes the importance of a panel instrumental variable approach. 

4.5 Results from Study 2: NFL Fans Study 

4.5.1 Evaluation of NFL Game Outcomes as an Instrumental Variable for Emotion 

We begin by assessing the extent to which NFL game outcomes serve as an appropriate 

instrument for emotion. As in the Test Score study, two requirements must be satisfied. First, 

game outcomes must have strong, statistically significant effects on negative emotion. Second, 

game outcomes must not be correlated with unobservable respondent characteristics that also 

influence risk preferences. 
 

Figure 1: NFL Fan Study: Outcomes by Favorite NFL Team Win-Loss Margin 

(a) Negative Emotion (b) Risk Aversion Parameter 

  
(c) Negative Emotion Residuals (d) Risk Aversion Parameter Residuals 
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Notes: Each point in each panel represents a unique combination of participant and NFL game. The x-
axis in each panel represents the win margin (in points) for the team that each fan cited as their favorite 
team. Negative values indicate losses. Panel (a) plots current negative emotion (immediately after the 
NFL game) as a function of win margin. Panel (b) plots risk aversion (measured using experimental 
tasks immediate after the NFL game) as a function of win margin. Panels (c) and (d) show residuals from 
regressions in which the same two outcome variables have been regressed on participant and survey 
fixed effects. The heavy solid line in each panel represents a regression of the outcome on win margin 
and win margin squared, allowing for separate intercepts and coefficients on either side of 0.  

 

Panels (a) and (c) of Figure 1 present visual evidence on how game outcomes influence 

fans’ emotions. The impact is striking: when a fan’s favored team won a game, he or she 

reported substantially fewer negative emotions. This pattern is strong, regardless of the number 

of points by which the team won the game. To test this requirement formally, we regress 

negative emotion on whether the team won and by how much. Specifications 1A and 1B in Table 

6 report these regressions. Even after controlling for individual fixed effects, the effect of 

winning on negative emotions is negative and highly significant. 
 

Table 6: The Effect of Negative Emotion on Risk-Taking Behavior in the NFL Fans Study 

 
Dependent Variable: 

Negative Emotion 
Dependent Variable:  

Risk Aversion 

Variable 
(1A) (1B) (2) (3A) (3B) (4) 

IV Stage 1 IV Stage 1 OLS IV Stage 2 IV Stage 2 Direct RD 
Negative Emotion   -0.0003 -0.0003 -0.0014*  
   (0.0003) (0.0002) (0.0007)  
Team Won -62.74** -54.44**    0.0746 
 (3.31) (8.37)    (0.0620) 
Win Margin  -0.3258   -0.0043 -0.0039 
  (0.8967)   (0.0041) (0.0059) 
Win Margin Squared  -0.0015   0.0000 0.0000 
  (0.0325)   (0.0001) (0.0002) 
Won*Win Margin  -0.2706   0.0014 0.0018 
  (1.0493)   (0.0049) (0.0067) 
Won*Win Margin Sq.  0.0131   0.0001 0.0001 
  (0.0350)   (0.0002) (0.0002) 
Observations 442 442 442 442 442 442 
R-squared 0.934 0.936 0.905 - - 0.908 
Participant FE Yes Yes Yes Yes Yes Yes 
NFL Game FE Yes Yes Yes Yes Yes Yes 
IVs:       
 Team Won - - No Yes Yes No 
Close Game Weights No Yes No No Yes Yes 
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Notes: Columns (1A) and (1B) show the results of regressions in which negative emotion is the 
dependent variable. In Columns (2) through (4), risk aversion is the dependent variable. Each cell in 
the table shows a coefficient, with the corresponding standard error below in parentheses. All standard 
errors are clustered by participant. The close game weights place greater weight on football games that 
were decided by a small point margin. * denotes p<.05; ** denotes p<.01 

 

The second requirement is harder to test. We offer one approach in Table A.4 in the 

Appendix, which compares the characteristics of participants who are fans of winning versus 

losing teams. Our results suggest that while participants are generally similar along most 

observables, fans of losing teams seem to be younger and have lower incomes than fans of 

winning teams. This is a potential concern as it might suggest unobservable differences between 

the fans as well, and suggests that a panel instrumental variable approach using individual fixed 

effects is appropriate.  

In the NFL Fans study, unlike in the Test Score study, it is less obvious why there might 

be a channel through which unobservable participant characteristics could be related to both the 

emotion-inducing event (the game outcome) and risk preferences. The outcome of any particular 

game clearly involves some degree of chance. However, even in circumstances where the real-

world emotion-inducing event is plausibly random, bias from selection or other causes might still 

exist in subtle ways. For example, fans of teams that often lose might be psychologically 

different in unobservable ways compared to other fans. For example, fans of teams that often 

lose might root for such teams because they are drawn to underdogs or longshots, by disposition, 

a characteristic that may also correlate with risk preferences. Therefore, when repeat observation 

is possible (as in this case), it should be used as part of a panel instrumental variables approach. 

4.5.2 Emotions and Risk Preferences 

We next explore how negative emotions influence risk aversion in the NFL Fans study, 

using several different approaches to illustrate our methodological point. Table 6 presents the 

results from our regressions. First, specification 2 shows a “naïve” regression in which risk 

aversion is regressed directly on negative emotion, without individual or time fixed effects. The 

coefficient on negative emotion is close to zero and not statistically significant. Next, 

specification 3A presents a “simple” IV regression approach. This specification uses win/loss 

status of the football game as an instrumental variable for negative emotion, but does not control 

for the football game win margin. Again, the effect of negative emotion on risk aversion is small 
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and insignificant. These approaches would therefore suggest minimal evidence of a relationship 

between negative emotion and risk preference in this context. 

Specification 3B presents our preferred panel instrumental variables approach. In this 

specification, we again use win/loss status of the football game as an instrumental variable for 

negative emotion. However, we also control for the margin by which the football team won the 

game, and use weights that are inversely proportional to that margin. This has the effect of 

placing greater emphasis on games that were “cliff-hangers”, in which the football team won or 

lost by only a few points. This specification suggests that negative emotion has a negative effect 

on risk aversion (p<.05). Further, the point estimate is larger than in the previous specifications. 

Finally, as a robustness check, specification 4 shows the results of estimating a regression 

discontinuity design that uses win margin as the running variable. Panels (b) and (d) from Figure 

1 help to visualize the intuition for this approach, by plotting the relationship between win 

margin and risk aversion. While there is a strong decrease in negative emotion at the point where 

score difference is zero, there is no statistically significant discontinuity in risk aversion at the 

threshold. 

Overall, the NFL fans study suggests that negative emotion results in lower levels of risk 

aversion. Notably, our empirical approach shows the importance of the panel instrumental 

variable method, namely that it allows for a less-biased estimate of the relationship between 

emotion and risk preference. Indeed, our approach influenced the point estimate and statistical 

significance in the analysis relative to more common empirical approaches. 

4.6 General Discussion 

Our two studies demonstrate how a panel instrumental variables approach can help 

address omitted variable concerns in quasi-field experiments. In Study 1 and Study 2, we find 

that there are individual characteristics that are correlated both with risk preferences and 

emotional states. Without an appropriate statistical approach, the coefficients estimated in these 

studies could have been biased. For this reason, we argue that future quasi-field experimental 

research on emotions and decision making would greatly benefit from using an instrumental 

variables approach with panel data whenever possible.  

One interesting empirical fact about our studies is that they reveal different relationships 

between negative emotions and risk preferences. In the Test Score study, we find that negative 
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emotions reduce risk-taking behavior, while we find evidence in the NFL Fans study that 

negative emotions reduce risk aversion. How might we explain these findings?  

One possible explanation for this difference is that emotions due to personal performance 

(on a test) may have a different impact on decision-making than emotions that stem from purely 

external events (an NFL game). These findings support the hypothesis that cognitive appraisals 

of emotions (and not just emotional valence) may have significant impacts on decisions (Lerner 

and Keltner, 2000, 2001; Smith and Ellsworth, 1985). In our studies, negative emotions caused 

by the two naturally-occurring events differed in at least two ways: 1) the degree to which the 

events were brought about by individual agency vs. situational agency; and 2) the degree to 

which someone else vs. oneself was responsible for the outcome of the event. Our empirical 

findings are consistent with the hypothesis that one or both of these cognitive appraisals has a 

differential effect on risk-taking. Future research could manipulate these cognitive dimensions of 

control and responsibility to understand how and why certain emotion-inducing events have 

differing influence on risk tendencies.  

There are limitations to our approach that are important to highlight here, however. First, 

the construction of an individual-level panel dataset necessarily requires eliciting repeated 

measures. As a result, both studies are susceptible to the common issues associated with 

repeated, self-reported measures (e.g. changes in expectations/perceptions over time). Second, in 

the case of Study 2, the likelihood that a participant completes the survey may be influenced by 

the expected/actual performance of his/her team. Third, the expected test scores in Study 1 are 

elicited after students received their test scores, which may bias these values. For example, a 

student who had expected a low exam score ex-ante may report a higher ex-post exam score as a 

result of hindsight bias. This may be avoided by eliciting the expected test score before students 

receive their actual grades, which was not logistically feasible in this case. 

5 Conclusion 

Quasi-field experiments are a promising and underused methodology for research on 

emotions and decision-making. In this paper, we argue that these types of hybrid studies are at 

least as effective at inducing emotions as laboratory studies. They offer an approach for studying 

intense emotions that cannot ethically be induced in a laboratory setting, while also providing 

greater flexibility than “pure” quasi-experimental research. Combined with appropriate statistical 
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models, quasi-field experiments can produce rigorous inference about the causal effect of 

emotions on decisions.  

The worlds of business, management, and policy are ripe with opportunities for quasi-

field experimental research. Numerous routine events—from performance reviews to proposal 

outcomes—impact employees’ emotions. We argue that by taking advantage of naturally-

occurring events in the field and utilizing appropriate statistical techniques, future research could 

deepen our understanding of how emotions influence the economic choices that individuals 

make.  
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Table A.1: Effect sizes of moods and emotions in selected laboratory and quasi-experiment studies 

Study Study type 
Emotion/Mood 
induction Affect scale 

Type of 
emotion/mood 

Effect 
Size (d) 

Larsen and 
Ketelaar (1989) Experiment SFM Bipolar scale  Happy/Sad -0.322 
McFarland and 
Ross (1982) Experiment SFM Bipolar scale Positive/Negative 1.33 
Whitley (1986) Experiment SFM Bipolar scale Happy/Unhappy 1.708 
Fessler et al. 
(2004)  Experiment Autobiographical/ 

Imagination 
PANAS Anger 1.413 

   Disgust 1.262 
Jallais and Gilet 
(2010) Experiment 

Autobiographical 
recall BMIS Happiness 0.406 

    Serenity 0.413 
    Sadness 1.123 
    Anger 0.89 

Kugler et al. 
(2012) Experiment 

Autobiographical/ 
Imagination 

Abbreviated 
PANAS Anger 1.221 

    Fear 0.852 
Phillips et al. 
(2002) Experiment 

Autobiographical/ 
Imagination Bipolar scale Positive 1.127 

Salovey (1992) Experiment 
Autobiographical 
/Imagination 7-point scale Happy -1.024 

    Sad 1.327 
Conte et al. 
(2018) Experiment Film clips PANAS-X Joviality 0.06 

    Sadness 1.145 
    Fear 1.232 
    Anger 1.423 

Lerner et al. 
(2004) Experiment Film clips 

9-point Likert 
scale Sadness -2.661 

    Disgust 4.32 
Treffers et al. 
(2012) Experiment Film clips 

Abbreviated 
PANAS-X Joy 1.56 

    Fear 1.3 
    Sadness 1.23 

Butler and 
Mathews (1987) 

Quasi-
experiment Exam STAI-S Anxiety (State) 1.263 

Krupic and Corr 
(2014) 

Quasi-
experiment Exam return PANAS Positive 1.055 

    Negative 0.058 
Forgas et al. 
(2009) 

Quasi-
experiment Weather Bipolar scale Positive/Negative 1.6 

Gerrod Parrott 
and Sabini 
(1990) 

Quasi-
experiment Exam return/recall Unipolar scale Happy 0.567 

(Experiment 1)    Bad 0.684 
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    Sad 0.480 
    Emotional 0.105 
    Confused 0.281 
    Ashamed-Proud 0.569 
    Angry-Grateful 0.547 

    
Lonely-
Belonging 0.324 

    
Worried-
Optimistic 0.062 

(Experiment 2) 
Quasi-
experiment Weather 0-10 scale Great mood 

0.857         Bad mood 
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Table A.2: Principal Components of Emotion 

 Test Score Study NFL Fans Study 
First Eigenvector   
 Excited  -0.22 
 Nervous  0.02 
 Anxious 0.43  
 Happy -0.52 -0.44 
 Angry 0.52 0.49 
 Sad 0.53 0.50 
 Disappointed  0.52 
Eigenvalue 2.65 2.28 
Observations 90 163 
Notes: In the Test Score study, eigenvectors 2 through 4 had 
eigenvalues of 0.64, 0.39, and 0.32, respectively. In the NFL 
Fans study, eigenvectors 2 through 6 had eigenvalues of 1.63, 
0.78, 0.50, 0.44, and 0.37, respectively. Blank values in this 
table indicate that the study did not elicit information about 
that particular emotion. 
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Table A.3: Summary Statistics for Test Score Study 

 All Participants 

Participants with 
Above-Median 

Midterm Scores 

Participants with 
Below-Median 

Midterm Scores 
Participant Characteristics    
Female 0.70 (0.46) 0.68 (0.47) 0.72 (0.45) 
Year in College 2.70 (0.70) 2.73 (0.72) 2.68 (0.69) 
Average GPA 3.48 (0.33) 3.64 (0.27) 3.34 (0.32) 
Often Happy 5.28 (1.22) 5.22 (1.35) 5.32 (1.11) 
Often Sad 3.07 (1.68) 3.23 (1.72) 2.94 (1.65) 
Often Anxious 3.91 (1.86) 4.20 (1.74) 3.66 (1.94) 
Often Angry 2.30 (1.36) 2.45 (1.41) 2.17 (1.32) 
School is Important 6.22 (0.81) 6.30 (0.79) 6.15 (0.83) 
Midterm Exam Outcomes    
Midterm Score 74.46 (15.69) 86.57 (4.80) 64.15 (14.30) 
Relative to Expected (1-9) 3.74 (1.69) 4.58 (1.62) 3.02 (1.41) 
Relative to Class (1-9) 5.16 (2.06) 6.78 (1.00) 3.79 (1.70) 
Midterm Is Important (1-9) 7.22 (1.45) 7.17 (1.60) 7.26 (1.33) 
Midterm Luck 4.52 (1.95) 4.00 (1.97) 4.96 (1.83) 
Post-Midterm Emotional State and Choices 
Happy 4.76 (1.80) 5.30 (1.56) 4.30 (1.88) 
Sad 3.74 (2.18) 2.98 (1.86) 4.38 (2.23) 
Anxious 5.39 (2.01) 5.42 (1.92) 5.36 (2.11) 
Angry 3.24 (2.23) 2.33 (1.61) 4.02 (2.40) 
Negative Emotion 46.49 (23.23) 38.55 (18.54) 53.25 (24.83) 
Risk Aversion Parameter 0.10 (0.16) 0.11 (0.17) 0.10 (0.16) 
Accept Gamble: (10%, $20) 0.69 (0.47) 0.78 (0.42) 0.62 (0.49) 
Accept Gamble: (25%, $6) 0.10 (0.16) 0.11 (0.17) 0.10 (0.16) 
Accept Gamble: (20%, $15) 6.55 (0.46) 6.61 (0.43) 6.50 (0.49) 
Expected Winnings 4.76 (1.80) 5.30 (1.56) 4.30 (1.88) 
Follow-up Emotional State and Choices 
Happy 5.86 (1.38) 5.50 (1.47) 6.17 (1.24) 
Sad 2.99 (1.95) 3.30 (2.11) 2.72 (1.78) 
Anxious 4.34 (2.02) 4.55 (2.17) 4.17 (1.89) 
Angry 2.43 (1.64) 2.48 (1.68) 2.38 (1.62) 
Negative Emotion 33.71 (19.06) 36.95 (20.57) 30.96 (17.43) 
Risk Aversion Parameter 0.13 (0.12) 0.13 (0.10) 0.13 (0.14) 
Accept Gamble: (10%, $25) 0.60 (0.49) 0.78 (0.42) 0.45 (0.50) 
Accept Gamble: (25%, $7) 6.62 (0.51) 6.81 (0.47) 6.45 (0.50) 
Accept Gamble: (20%, $14) 5.86 (1.38) 5.50 (1.47) 6.17 (1.24) 
Expected Winnings 5.86 (1.38) 5.50 (1.47) 6.17 (1.24) 
Note: Each observation represents a unique participant. Each cell presents the mean value of the selected 
variable, with a standard deviation in parentheses. 

 



41 
 

Table A.4: Summary Statistics for NFL Fans Study 

 All Games 

Games with 
Favorite Team 

Loss 

Games with 
Favorite Team 

Win 
Participant Characteristics    
Female 0.04 (0.19) 0.02 (0.15) 0.05 (0.21) 
Age ≥ 30 0.62 (0.49) 0.57 (0.50) 0.66 (0.48) 
Household Income ($000s) 72.11 (26.78) 69.40 (27.33) 74.29 (26.22) 
Some College 0.23 (0.42) 0.24 (0.43) 0.21 (0.41) 
College Degree 0.48 (0.50) 0.49 (0.50) 0.48 (0.50) 
Graduate Degree 0.27 (0.45) 0.25 (0.43) 0.29 (0.46) 
Fan Level (1-5) 3.52 (0.70) 3.56 (0.67) 3.48 (0.72) 
NFL Games Watched Last Season:    
 Favorite Team, on TV 14.47 (2.96) 14.48 (2.91) 14.45 (3.00) 
 Favorite Team, Live 1.80 (2.21) 1.88 (2.42) 1.73 (2.04) 
 Any Team, Live 2.44 (2.53) 2.58 (2.80) 2.32 (2.29) 
Football Game Outcomes    
Predicted Win Margin 3.49 (6.53) -0.59 (5.23) 6.76 (5.57) 
Actual Win Margin 4.73 (17.48) -10.59 (7.16) 16.99 (13.04) 
Team Won 0.56 (0.50) 0.00 (0.00) 1.00 (0.00) 
Percent of Game Watched 88.67 (20.90) 89.23 (20.70) 88.23 (21.11) 
Post-Game Emotional State    
Excited 44.16 (40.27) 9.47 (19.71) 71.92 (29.54) 
Happy 48.13 (42.13) 7.33 (16.00) 80.76 (24.23) 
Sad 26.42 (35.22) 54.16 (35.56) 4.23 (10.70) 
Nervous 18.20 (25.86) 16.36 (25.67) 19.67 (26.01) 
Angry 25.78 (34.51) 50.31 (36.60) 6.17 (14.46) 
Disappointed 41.61 (42.07) 83.20 (22.23) 8.34 (17.15) 
Negative Emotion 38.36 (33.84) 71.80 (18.67) 11.61 (12.95) 
Post-Game Choices and Outcomes    
Attempted Pumps per Balloon Game 5.06 (2.55) 4.89 (2.48) 5.20 (2.61) 
Risk Aversion Parameter -0.25 (0.21) -0.26 (0.22) -0.24 (0.19) 
Winnings per NFL Game ($) 5.25 (3.49) 5.35 (3.95) 5.17 (3.08) 
Note: The table presents summary statistics for unique participant-by-NFL game observations. Each cell 
presents the mean value of the selected variable, with a standard deviation in parentheses. 
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Figure A.1: Test Score Study: Outcomes by Midterm Performance Relative to Expectations 

(a) Negative Emotion (b) Risk Aversion Parameter 

  
(c) Negative Emotion Residuals (d) Risk Aversion Parameter Residuals 

  
Notes: Each point in each panel represents a unique participant. The x-axis in each panel represents 
performance on the midterm relative to expectations. Panel (a) plots current negative emotion 
(immediately after the midterm exam) as a function of midterm score relative to expectations. Panel (b) 
plots risk aversion (measured using experimental tasks immediate after the midterm exam) as a function 
of midterm score relative to expectations. Panels (c) and (d) show residuals from regressions in which 
the same two outcome variables have been regressed on absolute midterm performance and on 
participant and survey fixed effects. The heavy solid line in each panel represents the mean of the 
outcome variable for all participants with the same value of midterm score relative to expectation. Note 
that a small amount of circular random noise has been added to Panel (b), in order to reveal the number 
of participants with the same discrete combination of risk aversion and midterm score. 
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