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 Chapter 1: General Introduction  
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Losses are painful experiences for humans and they may occur in a variety of life 

domains – from losing a job, to losing value on stock, to losing a partner (Foa, 1971; Harvey, 

1996). People’s well-being and other related psychological states, such as emotions, feelings 

of control and self-esteem, to some extent depend on how much losses they have experienced 

(Callan, Kay, & Dawtry, 2014; Davis, Nolen-Hoeksema, & Larson, 1998; Janoff-Bulman, 

1998; Silver, Boon, & Stones, 1983). However, loss is sometimes unavoidable, and everyone 

has to face some losses now and then. There is a growing call for the development of an 

interdisciplinary psychology of loss, which should be broader than related fields such as 

traumatology, thanatology, and stress coping (Harvey & Miller, 1998). Expanding knowledge 

of people’s reactions to losses, and the various strategies for coping with losses, has clearly 

drawn strong attention in the social and behavioral sciences. 

The Influence of Losses on Risk-taking and Superstition 

We define losses as undesirable outcomes (e.g., reduction or elimination of something 

valuable) that make people’s life worse. Losses can affect people greatly. The associations 

between losses and risk taking (Campbell-Meiklejohn, Woolrich, Passingham, & Rogers, 

2008; Kahneman & Tversky, 1979), losses and superstition (Malinowsky, 1954; Norton & 

Gino, 2014) have drawn attention from social scientists for decades. For example, it is found 

that people become more risk-seeking under losses than under non-losses (Kahneman & 

Tversky, 1979); and people tend to rely on superstition for losses they have experienced 

(Norton & Gino, 2014) or in situations where people will probably experience big losses 

(Malinowsky, 1954). In this dissertation, we initially consider costly risk-taking after losses 

and superstition as coping mechanisms, while these coping behaviors are often viewed as 

uncommon or even unusual by many outsiders. 
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With regard to risk-seeking under losses, one example that is much discussed in the 

research literature is framing effects. It depicts that people favor a risky option with uncertain 

outcomes over a more secure option under loss framing, but favor the secure option under 

gains framing (Kahneman & Tversky, 1979). Another example is loss chasing — continued 

gambling to recover previous losses—among gamblers (Campbell-Meiklejohn, Woolrich, 

Passingham, & Rogers, 2008). As sometimes risk-taking behaviors are costly, it deserves 

researchers’ attention to discover the factors that contribute to people’s risk seeking in the 

context of losses. 

Furthermore, there is also a link between loss and superstition. Superstition is defined 

as a subset of paranormal beliefs that are used to bring about good luck or avoid bad luck 

(Vyse, 2013). Superstition is pervasive throughout history and across cultures. However, 

there is little evidence for the actual validity of superstitious beliefs, and scientists therefore 

often consider superstition as irrational (Tsang, 2004). Until recently, social scientists 

realized that it is common among people, including those who are intelligent and mentally 

healthy, to believe in superstition (Risen, 2016). Research revealed that superstition can be 

beneficial for loss-coping. For example, Norton and Gino (2014) found that performing 

rituals, a popular form of superstition, provided psychological benefits for people who 

experienced losses. Moreover, as shown in the research conducted by Tsang (2004), 

superstition also plays an important role in businessmen’s decision making for their business. 

For example, Hong Kong business people routinely seek advice from fortune tellers and the 

like before making big investments. 

Despite the prevalence of losses in people’s lives, the extant literature on the effects of 

losses, which we mentioned above, is limited. The present dissertation examines the 

relationship between losses and risk seeking, the relationship between rituals and loss-coping, 

and the relationship between fortune telling and financial risk taking. In doing so, it aims to 
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provide new perspectives for explaining and understanding why people enact or embrace 

elusive coping mechanisms, namely costly risk seeking and superstition rituals, for dealing 

with losses or potential losses. 

We begin this chapter with Threat Defense Compensation Theory (Jonas et al., 2014), 

which depicts a motivational process underlying people’s reactions towards various kinds of 

threats. Below, we will explain this theory further. Then we provide a brief review of 

published empirical research on the phenomenon that people seek uncommon coping 

mechanisms when confronted with losses. Then, we address the knowledge gaps in the 

existing literature for understanding people’s uncommon coping mechanisms, such as costly 

risk seeking under losses and believing in superstition. Finally, we provide an overview of the 

three empirical chapters of this dissertation. These chapters specifically examine behavioral 

approach motivation and risk seeking under losses, rituals for loss-coping, and the 

relationship between fortune telling and financial risk taking. In these chapters, the findings 

of nine studies, including seven experimental studies, one correlational study and one 

qualitative study, are described. 

Threat Defense Compensation Theory (Jonas et al., 2014) has been proposed to 

explain people’s general reactions towards threatening situations. According to this theory, 

people share a general motivational process underlying their reactions to threats, such as 

mortality, uncertainty, uncontrollability, or meaninglessness. All types of threats indicate an 

inconsistency between people’s experiences and their beliefs or goals, which is also called 

expectancy violation. It is hypothesized that expectancy violations first activate the 

Behavioral Inhibition System (BIS) to evoke people’s anxious vigilance and orient them 

towards the source of the unexpected experience. Following this BIS arousal, Behavioral 

Approach System (BAS) is activated to down-regulate the initial anxiety, often by means of 

palliative approach-oriented reactions. The actions that are taken to combat the initial anxiety 



5 
 

are called defenses. While some categories of defenses are more proximal and symptom-

focused, other kinds of defenses operate more distally and look palliative to the observers. 

These palliative defenses provide psychological compensations for the people who suffer 

from aversive expectancy violations.  

When we consider losses, which either happened or are likely to happen in the future, 

as one type of threat or expectancy violation, the Threat Defense Compensation theory 

provides a general theoretical framework for understanding people’s coping mechanisms 

following losses. Basically, people’s reactions towards losses (i.e. costly risk seeking and 

believing in superstition) can be understood as palliative approach-oriented distal defenses 

that are activated to mute BIS-related anxiety after threats. 

Risk Seeking under Losses 

The phenomenon that people turn risk seeking under losses has received considerable 

empirical attention in the research on “framing effects”, which were initially uncovered by 

Kahneman and Tversky (1979). A well-known example of framing effects is that for exactly 

the same problem, people are more likely to choose the risky option when it is losses-framed, 

while they are more likely to choose the safe option when it is gains-framed. This effect has 

been successfully replicated by many studies. Based on 136 empirical papers that reported 

these framing experiments with nearly 30,000 participants, Kühberger (1998) calculated 230 

effect sizes, and the results of meta-analysis show that the overall framing effect between 

conditions is of small to moderate size. 

Prospect theory, as proposed by Kahneman and Tversky (1979), is the most well-

known theory for addressing people’s risk seeking under losses. According to this theory, 

people are loss-averse, meaning that they typically exhibit greater sensitivity to losses than to 

gains. As a consequence of such loss-aversion, people favor a risky option that offers the 
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probability to restore the status quo, while people prefer a more secure option for the same 

problem in the context of gains. In other words, loss aversion drives people towards more 

risky decision-making under losses. 

Sometimes people may go as far as to repeatedly take more risks after they have 

experienced a particular loss, which is called “loss-chasing” (Campbell-Meiklejohn, et al., 

2008). It for instance regularly happens in casinos that people start betting more money than 

they should to make up for the losses that they have suffered. Such compulsive gambling to 

win back previous losses is a typical example of loss chasing (Lee, Lee, Bernhard, & Yoon, 

2006).   

People’s risk seeking under losses contradicts with people’s general tendency to be 

risk averse (Schneider & Lopes, 1986). Though sometimes it is necessary and reasonable to 

take some risks in order to improve the chances for a better outcome, at other times risk-

taking behaviors are costly, causing serious and adverse family, social, and occupational 

consequences. Having a better understanding of the underlying mechanisms for people’s risk 

seeking under losses is beneficial for people to prevent such adverse consequences. 

 Our line of reasoning converges with theories emphasizing the importance of 

motivations, especially approach motivation, to account for people's risk seeking under losses 

(Lopes, 1987; Scholer, Zou, Fujita, Stroessner, & Higgins, 2010). Behavioral Approach (BA) 

represents a system sensitive to signals of reward, non-punishment and escape from 

punishment (Carver &White, 1994; Elliot & Thrash, 2002; Gray, 1990). BA is understood of 

as both a trait—that is, individual differences in the trait BA (Carver &White, 1994)—as well 

as a motivational state that can be situationally induced by gain production and loss 

prevention (Corr & McNaughton, 2012), as well as by anxious uncertainty arising from an 

expectancy violation, that is, experiences that are not consistent with people's beliefs or goals 
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(McGregor, Nash, Mann, & Phills, 2010; Proulx, Inzlicht, & Harmon-Jones, 2012). In the 

second chapter, we examine how trait and state BA influence risk seeking in the context of 

losses.  

Superstition, Losses and Financial Risk Taking 

Although superstition was not a popular research topic in the scientific community 

(Tsang, 2004), it is still common that people believe in superstition and engage in 

superstitious activities in our modern society. For example, research revealed that more than 

half of Americans reported to have performed some kind of superstition that they believed in 

(CBS News, 2012). Some research indicates that people are willing to pay much more for 

products (e.g., license plate, house, and telephone number) with lucky numbers (Fortin, Hill, 

& Huang, 2014; Ng, Chong, & Du, 2010; Yardley, 2006), while they are less willing to do 

business on Friday the thirteenth, which is considered to be an unlucky day in popular culture 

(Palazzolo, 2005).  

 With regard to superstition, social scientists once accounted for it as a consequence of 

accidental reinforcement (for example, Skinner, 1948), or considered it as a product of 

cognitive deficits (for a review, see Risen, 2016). Gradually, social scientists recognized that 

superstition can be functional in adverse situations that involved threat, loss, or uncertainty 

(Keinan, 1994; Malinowski, 1954; Norton & Gino, 2014; Vyse, 2013). For example, 

Malinowsky (1954) found that South Sea islanders performed rituals when they went fishing 

in deep water. In this case, superstition buffered anxiety of South Sea islanders for the threat 

of unpredictable and uncontrollable deep water. Relatedly, economic threat predicted 

increased superstition in Germany during the tumultuous period from 1918 to 1940 (Padgett 

& Jorgenson, 1982). Furthermore, in research by Damisch and colleagues (2010), superstition 

improved performance by enhancing people’s perceived self-efficacy. Moreover, according 
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to research conducted by Norton and Gino (2014), performing superstitious rituals facilitates 

people’s perceived sense of control after their experiences of losses. In brief, adverse 

situations that involves threat, uncertainty, or painful losses can give rise to superstition, and 

superstition can also buffer people from those potential or real losses. 

 In line with Threat Defense Compensation theory, we assume that superstition is a 

palliative defense mechanism that can mute the anxiety people experience in a threatening 

situation that involves losses or possible losses. As superstition has multiple forms, with this 

dissertation, we mainly investigated two typical forms of superstition: using rituals and 

fortune telling. In the third chapter, we particularly focused on the compensatory function of 

rituals in response to losses or adverse events. Norton and Gino (2014) found that performing 

rituals provided people with a sense of control after losses. Davis, Nolen-Hoeksema, and 

Larson (1998) theorized that deriving future benefits from past loss experience is adaptive for 

loss coping as one construal of meaning. We proposed that deriving future benefits from past 

loss experience can also be strengthened by the use of rituals.  

Financial decision making, which concerns the attainment, employment, allocation 

and distribution of resources, is important for human beings’ well beings. Threatening 

factors, such as uncertainty, ambiguity, and risk, often are unavoidable during people’s 

financial decision making. According to the study by Tsang (2004), it is still rather common 

for businessmen from Asian cultures to consult fortune telling services when they have to 

make important business decisions. However, direct empirical research on superstition and 

financial decision making is still scarce (Hirshleifer, Jian, & Zhang, 2018; Tsang, 2004), and 

direct systematical experimental studies on fortune telling and financial risk taking are 

lacking. As fortune telling (e.g., horoscopes) is rather common in our daily lives, we wonder 

to what extent fortune telling influences people’s financial risk taking, including among 

people who claim not to believe in fortune telling. In the fourth chapter, we examined the 
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effect of fortune telling on people’s financial risk taking. We propose that regardless of 

whether people believe in fortune telling, their financial risk taking can be affected by fortune 

telling outcomes in a sense that a positive fortune telling (versus a neutral one or versus a 

negative one) would enhance their financial risk taking. 

The Present Dissertation 

The predicted associations between losses, superstition, and risk taking have drawn 

attention from social scientists across multiple disciplines, such as economy, social 

psychology, and clinical psychology (Campbell-Meiklejohn, et al., 2008; Kahneman & 

Tversky, 1979; Malinowsky, 1954; Norton & Gino, 2014). Considering that losses can 

greatly affect people’s well beings and happiness, it is important to increase the 

understanding of how people react towards, and manage, their losses. The present dissertation 

contributes to these goals by addressing the important roles of behavioral approach 

motivation, the functional roles of rituals after a loss, and the link between positive fortune 

telling and people’s financial risk taking. 

In the following, we provide an overview of the empirical chapters of the present 

dissertation. All empirical chapters are based on scientific articles that either have been 

published, or are being submitted for publication, at academic journals. The overview of the 

empirical chapters are mainly based on the abstracts of the three empirical chapters. With this 

overview, we aim to help the reader navigate through this dissertation.  

Overview of the Empirical Chapters 

Chapter 2: Reacting to Unexpected Losses in an Uncertain World 

Chapter 2 sought to examine the roles of behavioral approach motivation in 

influencing people’s risk seeking under losses. Previous research has shown that people are 

risk-seeking in the face of losses. We propose that this risk-seeking orientation is a palliative 
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approach response to deal with a discrepancy between people’s desire to avoid losses and the 

possibility of loss. An expectancy violation (which induces behavioral approach responses) 

would therefore strengthen people’s risk-seeking in the context of losses. Two experiments 

(Study 2.1 and Study 2.2) which were conducted in the context of the Asian Disease Problem 

demonstrated that people high in trait behavioral approach (trait BA) were more risk-seeking 

following an expectancy violation (state BA) than in a control condition. As expected, this 

was only the case for decisions framed in terms of losses, but not in terms of gains (Study 

2.1). Taken together, our findings highlight the interacting motivational influences of 

situation-induced state behavioral approach and trait behavioral approach in understanding 

risky decision-making in the face of losses. 

Chapter 3: The Benefits of Rituals in Response to Negative Events 

Chapter 3 sought to explore the functional roles of rituals for loss coping. Ritual 

response is said to be a feature of modern superstitions (Campbell, 1996). In this research, we 

adopted a functional analysis of rituals, and examined whether rituals can help people 

compensate for losses.  

We explored the functions of rituals with one qualitative pilot study and have found 

that maintaining positivity, gaining control, and seeking meaning served important functions 

of enacting rituals. Based on Norton and Gino (2014), performing rituals strengthened 

people’s perceived sense of control after losses. We therefore examined whether perceived 

future benefits (i.e., deriving future benefits from past experience), which is adaptive for loss 

coping as one construal of meaning (Davis, et al., 1998), can also be strengthened by 

performing a ritual after experiencing losses.  

We conducted three quantitative studies to examine whether rituals help people cope 

with adversity, in which perceived future benefits, perceived sense of control, and satisfaction 
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with life are dependent variables in focus. Studies 3.1 and 3.2 revealed interaction effects of 

outcomes and performing rituals on perceived future benefits. Specifically, after experiencing 

losses, enacting rituals was associated with increased perceived future benefits, whereas after 

having successfully avoided possible losses, rituals were associated with decreased perceived 

future benefits. Additionally, Study 3.3, conducted in China and the USA, showed that 

performing a ritual (versus no ritual) increased people’s satisfaction with life particularly 

after a recalled negative life event. The same compensatory effects of enacting rituals 

emerged for people’s perceived control and perceived future benefits, albeit only in the 

Chinese sample. Together, our results suggest that performing rituals helps people cope with 

negative outcomes – and offer some evidence that rituals if anything may backfire when 

people have successfully avoided such outcomes. It also suggests that the compensatory 

effects of rituals can be stronger in one culture than in another. 

Chapter 4: Positive Fortune Telling Enhances Men’s Financial Risk Taking 

Fortune telling is a widespread phenomenon, yet little is known about the extent to 

which people are affected by it - including those who consider themselves non-believers. The 

present research investigated the power of a positive fortune telling outcome (vs. neutral or 

negative) on people’s financial risk taking. In two online experiments, we consistently found 

that positive fortune telling enhanced financial risk taking particularly among men. 

Additionally, we used a real gambling game in a lab experiment and found that positive 

fortune telling enhanced the likelihood that college students gambled for money. 

Furthermore, a meta-analysis of these three studies demonstrated that the effect of positive 

fortune telling versus neutral fortune telling was significant for men, but virtually absent for 

women. Thus, positive fortune telling can yield increased financial risk taking in men, but not 

(or less so) in women. 
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 The remainder of the dissertation consists of three empirical chapters, and a final 

chapter in which the key findings, their implications, and directions for future research are 

discussed. Each empirical chapter reflects an independent research article that is published in 

a peer-reviewed academic journal, or is ready to be submitted to a peer-reviewed academic 

journal. 
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 Chapter 2: Reacting to Unexpected Losses in an 

Uncertain World: High Approach Individuals 

Become Even More Risk-seeking 

  

This chapter is based on Tan, X., Van Prooijen, J. W., Proulx, T., Wu, H., Van Beest, I., 

& Van Lange, P. A. (2017). Reacting to unexpected losses in an uncertain world: High 

approach individuals become even more risk-seeking. Personality and individual 

differences, 109, 117-123. https://doi.org/10.1016/j.paid.2016.12.051 
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1. Introduction  

A Chinese family of 7 members—who were not able to swim—drowned in a reservoir 

one after another when trying to rescue a child who fell into the water by accident (Jun, 

2015). The strong motivation to save a family member in danger is completely 

understandable. In this case, however, the loss of life could have been significantly reduced if 

the family members thought twice before taking action. Given that people are generally risk 

averse (Schneider & Lopes, 1986) the question remains: Why do people make risky decisions 

when confronted with losses? To answer this question, we focus in particular on Behavioral 

Approach (BA), representing a system sensitive to signals of reward, non-punishment and 

escape from punishment (Carver & White, 1994; Elliot & Thrash, 2002; Gray, 1990). BA is 

understood as both a trait—that is, individual differences in the trait BA (Carver & White, 

1994)—as well as a motivational state that can be situationally induced by gain production 

and loss prevention (Corr & McNaughton, 2012), as well as by anxious uncertainty arising 

from an expectancy violation, that is, experiences that are not consistent with people’s beliefs 

or goals (McGregor, Nash, Mann, & Phills, 2010; Proulx, Inzlicht, & Harmon-Jones, 2012). 

In the present research, we examine how trait and state BA influence risk seeking in the 

context of losses.  

Even though people are found to be risk averse in general (Schneider & Lopes, 1986), 

some people are more likely than others to take risks in social decision-making, in the sense 

that they favor a risky option with uncertain outcomes over a more secure option. Sometimes, 

it is necessary and reasonable to take some risks in order to improve the chances for a better 

outcome. At other times, however, some risk-taking behaviors are irrational and costly. For 

example, the impossible rescue attempt from the opening paragraph—which involved 

jumping in a deep-water reservoir without being able to swim—presumably was carried out 

without careful consideration of the expected costs and the likelihood of success. 
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Furthermore, some studies have also found a similar phenomenon called “loss chasing”— 

continued gambling to recover previous losses—among pathological gamblers (Campbell-

Meiklejohn, Woolrich, Passingham, & Rogers, 2008). Therefore, it is important to discover 

the factors that contribute to people’s irrational risk-taking decisions in the face of losses. 

Several theories have been developed to understand the underlying psychological 

mechanisms for risk-seeking behavior in the face of losses. Some theories emphasize the 

psychophysical and cognitive aspects, prospect theory (Kahneman & Tversky, 1979) for 

example, while some theories focus on the motivational factors that drive people to make 

risky decisions in the context of losses (Baumeister, 2003; Kühberger, 1997; Lopes, 1987; 

Scholer, Zou, Fujita, Stroessner, & Higgins, 2010). In the present studies, we propose that 

because the experience of a loss is often unwanted, unexpected and potentially threatening, 

people’s responses towards losses are driven by a defensive approach motivational state. In 

particular, we argue that expectancy violation and people’s trait behavioral approach play 

important roles in people’s reactions towards losses. Our research findings would extend the 

motivational accounts for people’s risk seeking in reacting towards losses. 

1.1. Risk seeking under losses 

Among the theories that address people’s risk seeking under losses, prospect theory 

(Kahneman & Tversky, 1979) is most well-known. This theory focuses on people’s 

perception of decision problems and the evaluation of probabilities and outcomes. According 

to this theory, people are loss-averse, meaning that they typically exhibit greater sensitivity to 

losses than to gains. As a consequence of such loss-aversion, people favor a risky option that 

offers the probability to restore the status quo, while people prefer a more secure option for 

the same problem in the context of gains. In other words, loss aversion drives people towards 

more risky decision-making under losses. 
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Related theories emphasize the importance of motivations, especially approach 

motivation, to account for people’s risk seeking under losses (Lopes, 1987; Scholer et al., 

2010). For example, Lopes (1987) emphasized that the underlying motives to achieve 

security (i.e., avoidance motivation) or to explore potential (i.e., approach motivation) 

predispose people to different orientations in response to risks, such that “potential-oriented” 

individuals are generally risk-seeking, whereas “security-oriented” individuals are generally 

risk-averse. From this perspective, people’s risky decision-making is a result of an interaction 

of these motives with a situational factor called “aspiration level”, which reflects 

opportunities at hand as well as constraints imposed by the environment. As such, potential-

motivated individuals are more likely to take risks under losses, because the risky option 

offers opportunity of achieving a non-loss state which can satisfy their potential-seeking 

motives.  

In addition, findings from Scholer et al. (2010) suggest that risk-seeking under losses 

becomes a motivational necessity for those prevention-focused individuals when the risky 

option alone offers the possibility of eliminating loss. The prevention motivation underlying 

risk-seeking under losses found in Scholer et al. (2010) corresponds to the behavioral 

approach state, which can be activated by the omission of negative reinforcers according to 

the five-element reinforce sensitivity theory (RST-5) proposed by Corr and McNaughton 

(2012). According to RST-5, the behavioral approach system is one primary affective system 

that is activated by a concrete positive reinforcer presentation or a concrete negative 

reinforcer omission. Therefore, risk-seeking options, which may prevent loss, would activate 

people’s behavioral approach system to an approach state in the context of loss. Supporting 

these perspectives, there is empirical evidence indicating a positive relationship between trait 

approach orientation and risk-seeking behaviors following losses. For example, subscales of 

the behavioral approach trait inventory are positively related to increased risk-seeking in the 
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Iowa Gambling Task (IGT) (Suhr & Tsanadis, 2007). As mentioned before, potential-

oriented individuals are generally risk seeking under losses (Lopes, 1987). 

In line with these motivational accounts, we therefore propose that behavioral approach 

motivation plays an important role in affecting people’s risk seeking under losses. We 

intended to investigate the motivational roles of expectancy violation, which would induce 

people into a behavioral approach state, together with people’s trait behavioral approach 

orientation, in affecting people’s risk-seeking under losses. 

1.2. Expectancy violation, approach motivation and risk-seeking 

People frequently have experiences that are inconsistent with their beliefs or goals. Such 

experiences are called expectancy violations, given that they are inconsistent with mental 

representations of expected relationships between experiences or goals (Proulx & Inzlicht, 

2012). When people’s expectations are violated, they experience a common syndrome of 

aversive arousal, which motivates them to engage in a variety of palliative compensatory 

efforts (for a review, see Proulx et al., 2012). Some theorists consider expectancy violations 

as aversive, and suggest a common motivational process underlying people’s reactions to 

these psychological threats (Jonas et al., 2014). It is hypothesized that when individuals face 

psychological threats, the Behavioral Inhibition System (BIS; McNaughton & Gray, 2000) is 

initially activated, which evokes anxious vigilance and orients organisms towards the source 

of the unexpected experience. Subsequent to this BIS arousal, Behavioral Approach System 

(BAS) activation down-regulates initial anxiety, often by means of palliative approach-

oriented reactions, such as increased risk taking. Importantly, people who are predisposed by 

trait behavioral approach motivation would flip to these reactive approach actions more easily 

(Jonas et al., 2014; McGregor et al., 2010). 

Based on these theories of expectancy violation, we assume that a loss context is an 

expectancy violation to perceivers, which can drive people into a reactive approach state that 
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motivates approach-oriented actions, for example, risk taking behaviors. Taking these 

theories and findings together, we propose that people who are high in trait BA would be 

more easily to be triggered into a behavioral approach state, and then take more risks when 

they face losses under uncertainty. Therefore, we propose that behavioral approach 

motivation, which can be induced by an expectancy violation and be activated by loss 

prevention, is responsible for risk taking under losses, an effect that should be particularly 

pronounced among people high in trait behavioral approach motivation.   

1.3. The present research 

Based on the idea that people’s risk seeking under losses is driven by a reactive 

behavioral approach state, we expect that after an expectancy violation—which is generally 

assumed to induce a behavioral approach state (McGregor et al., 2010; Proulx et al., 2012)—

people will become more risk seeking (Hypothesis 1). We also propose that there will be a 

positive relationship between people’s risk seeking under losses and their trait behavioral 

approach motivation (Hypothesis 2). Given that individual differences in dispositional 

behavioral approach is an important moderator that determines how easily people flip to 

approach-oriented reactive actions (Jonas et al., 2014), we propose that participants high in 

trait BA would be especially likely to respond to an expectancy violation in comparison to 

those low in trait BA. As manifested in the present research, this would lead to a heightened 

preference for risk for people who are high in trait BA in the expectancy violation condition 

as compared to the control condition (Hypothesis 3). 

The Asian disease problem (ADP) is a classic research setting to investigate loss 

aversion. The typical result is that people are risk seeking when outcomes are framed as 

losses, while they are risk averse when outcomes are framed as gains (Kühberger, Schulte-

Mecklenbeck & Perner, 1999; Tversky & Kahneman, 1981). In this task, people are 

presented with a hypothetical situation whereby 600 people may die from a disease outbreak. 
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In both the gains and losses-framed version of the task, people are asked to choose between a 

“sure” (a certain number survive) and “risky” (a smaller chance that nearly all survive) option 

in administering treatment, although the expected survival rates for each option are identical 

across framings. The only difference between these framings is the language used in 

presenting the choice options: in the gains framing, the decision is made in terms of the 

number of people who will “be saved” and in the loss framing, the decision is made in terms 

of the number of people who “will die”.  

In the present research, before presenting the Asian disease problem participants either 

viewed a group of natural upside-down faces in a control condition or a group of anomalous 

upside-down faces (i.e., the Thatcher Illusion, Lewis & Johnston, 1997) after the first three 

natural upside-down faces in an expectancy violation condition. In Study 2.1, we also 

included the gain-framed Asian disease problem to replicate the framing effect. In addition, 

because people are risk-averse instead of risk-seeking in the context of gains, we expected a 

three-way interaction such that the two-way interaction of expectancy violation and 

dispositional BA would only materialize under losses framing and not under gains framing 

(Hypothesis 4). 

2. Study 2.1 

In Study 2.1, participants were presented with either a gain or loss-framed version of the 

Asian disease problem (Kahneman & Tversky, 1979). We assessed trait behavioral approach 

with BAS scale (Carver & White, 1994) and manipulated expectancy violation to induce 

anxious uncertainty and state behavioral approach.  

2.1. Method 

2.1.1. Participants and Design.  

We ordered 200 responses online using Mturk ($ 0.50 compensation), and the final 

sample contained 201 responses. The study ran from 2nd Oct. 2013 to 4th Oct. 2013. 194 
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cases (53.1% female; Mage= 38.13, SD= 13.28; 97.9% English native speakers) were deemed 

valid cases after excluding 7 participants who reported that they did not complete the 

experiment without distractions. This sample size yielded 95% power to detect a small-to-

medium effect size (f2 = .12) for a fixed regression model with seven predictors. We used a 

trait behavioral approach (continuous) × framing (gains versus losses) × expectancy violation 

(with versus without violation) design. 

2.1.2. Procedure.  

Participants were provided with an online link to the experiment presented with Qualtrics 

survey software. Participants began by reading the informed consent for the study. After 

reading the informed consent, participants knew the experiment was a study on the 

relationship between personality and ability to understand facial expressions. Participants 

also understood that the length of the study was about 15 minutes, that the data was recorded 

anonymously, and we provided the email address of the principal investigator in case there 

was any further question about the research. Participants could only continue with the study 

after they agreed with the informed consent. The experiment was presented as a study on the 

relationship between personality and ability to understand facial expressions. Participants 

first provided demographic information, and completed a series of filler questionnaires1 

followed by a 13-item behavioral approach scale (Carver & White,1994, α = .87). Two 

example items are “I go out of my way to get things I want.” and “I'm always willing to try 

something new if I think it will be fun.”. Item scale ranged from 1 (very true for me) to 4 

(very false for me).  

Next, participants were randomly assigned to the Control or Expectancy Violation 

conditions, where they viewed photos of inverted faces (original faces were obtained from 

                                                           
1 BIS scale (Carver & White, 1994) and neuroticism subscale of the Big Five Inventory (John & Srivastava, 

1999) were used here for explorative purposes. Results concerning these measures can be requested via 

x.tan@vu.nl. Hereby, we confirm that we report how we determined our sample size, all data exclusions (if 

any), all manipulations, and all measures in both studies reported here. 

mailto:x.tan@vu.nl
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Wallhoff, 2006) and were instructed to determine whether the photo expressed generally 

“positive” or “negative” emotions. In the “expectancy violation” condition, elements of the 

facial features constituted an implicit visual anomaly (e.g., Sleegers, Proulx & Van Beest, 

20152), whereby the eyes or mouth were oriented incorrectly relative to the general 

orientation of the face (i.e., the “Thatcher Illusion,” Lewis & Johnston, 1997). Participants 

then completed the Positive and Negative Affect Schedule (PANAS; Watson, Clark, & 

Tellegen, 1988) and a distractor task (ranking various objects) to facilitate the emergence of 

an approach state following a source of uncertainty (for a review, see Proulx et al., 2012). 

Participants were then randomly presented with either a gain or loss-framed Asian disease 

problem decision (Kahneman & Tversky, 1979), in which sure and risky choice options were 

counterbalanced. 

In the gains framing condition, participants read the following Asian disease problem: 

“Imagine that the United States is preparing for the outbreak of an unusual Asian disease, 

which is expected to kill 600 people. Two alternative programs to combat the disease have 

been proposed. Assume that the exact scientific estimates of the consequences of the 

programs are as follows: If program A is adopted, 200 people will be saved. If program B is 

adopted, there is a 1/3 probability that 600 people will be saved and a 2/3 probability that 

nobody will be saved.” In the loss framing condition, the text was identical except for the last 

sentence, which was replaced with the following: If program A is adopted, 400 people will 

die. If program B is adopted, there is a 1/3 probability that nobody will die and a 2/3 

probability that 600 people will die.” 

                                                           
2 According to the research done by Sleegers et al. (2015), the same way of manipulation of implicit visual 

anomaly using cards elicites greater pupil dilation, which is linked to increased physical arousal (Bradley, 

Miccoli, Escrig, & Lang, 2008). The research also suggested that implicit visual anomaly causes unilateral belief 

affirmations. These findings support that implicit visual anomaly is effective to induce uncertainty into people 

and cause subsequent compensatory affirmations. 
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Next, we recorded each participant’s binary choice by asking them “Which of the two 

programs would you favor?”. We then measured participants’ “scaled risk preference” 

(Mandel, 2014), where we asked them “Please indicate the extent to which you would favor 

Program A” and “Please indicate the extent to which you would favor Program B” with a 

100-point scale slider (0 = No Preference at All, 100 = Extremely Prefer A (or ‘B’)). We 

calculated the net scaled risk preference by using the scaled preference for risky options 

minus the scaled preference for sure options — “-100” means full preference for sure option 

whereas “+100” means full preference for risky option. Consistent with the procedure of 

Kahnema and Tversky (1979), participants were also presented a text box and asked “Please 

briefly explain your rationale for your decisions”. Consistent with prior research on the 

Asian-disease problem, we did not analyze the text answers. 

At the end of the survey, participants were asked whether they were able to complete this 

survey in one sitting, without any distractions, and were debriefed. 

2.2. Results 

The (net) scaled risk preference ranged from -100 to 100, with mean of -0.22, SD = 

54.49. The correlation of scaled and binary risk preference was .79, p < .01, suggesting 

people were consistent in their preference regardless of assessment. 

To test our predictions regarding risk preference, we regressed (net) scaled risk 

preference onto BA (centered), framing (gains versus losses; effect coded; gains framing 

coded -1, losses framing coded +1), expectancy violation (control versus experimental 

condition; effect coded; control condition coded -1, expectancy violation condition coded 

+1), their two-way interactions and the three-way interaction into a single regression model. 

The results are shown in Table 2.1. 
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Table 2.1 

Hierarchical Regression Analysis of Predictors of Risk Preference in Study 2.1 

 Model 1 Model 2 Model 3 

 B SE t B SE t B SE t 

(Constant) -.76 3.83 -.20 -1.21 3.87 -.31 -2.12 3.81 -.56 

BA .47 .64 .73 .39 .64 .60 .28 .63 .44 

Framing 12.94 3.84 3.37** 12.45 3.84 3.24** 11.04 3.81 2.89** 

Violation .36 3.86 .09 .11 3.86 .03 1.12 3.81 .29 

Violation × Framing    -.23 3.88 -.06 .01 3.81 .001 

Violation × BA    1.07 .64 1.66 1.17 .63 1.84+ 

Framing × BA    .74 .64 1.16 .55 .63 .86 

Violation × Framing 

× BA 

      1.74 .63 2.74** 

          

R2
adj 

 .043 .049 .081 

Fchange 3.86 1.44 7.51 

∆R2 .057* .021 .036** 
+ p < .10, * p < .05, ** p < .01, *** p < .001 

2.2.1. Main effects: Framing, Expectancy Violation, and Trait BA.  

As expected, we replicated a significant main effect of framing, B = 11.04, SE = 3.81, t 

(186) = 2.89, p < .01, such that participants were more risk-seeking under losses framing than 

under gains framing. However, contrary to H1 and H2, the main effect of expectancy 

violation was not significant, B = 1.12, SE = 3.81, t (186) = 0.29, p = .77, nor was the main 

effect of trait BA, B = .28, SE = .63, t (186) = 0.44, p = .66. 

2.2.2. Interactions: Framing, Expectancy Violations, and Trait BA.  

In support of H3 and H4, there was a hypothesized three-way interaction (B = 1.74, SE 

= .63, t (186) = 2.74, p < .01, R2
adj = .08), whereby we found a significant interaction between 

expectancy violation and trait BA under losses framing (b = 5.81, SE = 1.84, t (186) = 3.15, p 

< .01) and no significant interaction between expectancy violation and trait BA under gains 

framing (b = -1.14, SE = 1.74, t (186) = -0.66, p = .51). See Figure 2.1 for a plot of the 

interactions. 

  



24 
 

 

 

Figure 2.1. Regression Lines of Interaction of Expectancy Violation × BA at Both Gains and 

Losses Framing in Study 2.1. Note. + p < .10, * p < .05, ** p < .01 

We then proceeded to analyze the simple slopes (Aiken, West, & Reno, 1991; Dawson & 

Richter, 2006) for the interaction under losses framing. In the control condition, there was no 

relationship between risk preference and BA (b = -2.08, SE = 1.41, t (186) = -1.48, p = .14). 

In contrast, in the expectancy violation condition, there was a positive relationship between 

risk preference and BA, (b = 3.73, SE = 1.19, t (186) = 3.13, p < .01). As we hypothesized, 

among participants high on BA (+1 SD), participants in the expectancy violation condition 

were more risk-seeking than those in the control condition (b = 37.50, SE = 16.34, t (186) = 
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2.29, p = .02 < .05). Unexpectedly, among participants low on BA (-1 SD), those in 

expectancy violation condition were relatively risk-averse as compared to those in the control 

condition (b= -32.99, SE = 14.53, t (186) = -2.27, p = .02 < .05). 

 2.3. Discussion 

In Study 2.1, we examined the extent to which behavioral approach orientation (state, 

trait and their interaction) would affect people’s risk preference in decision-making, assessed 

with either the gains or losses-framed Asian disease problem. While we replicated the 

framing effect, neither state nor trait BA, on their own, impacted people’s risk preference in 

the gains or loss framing. However, results supported the hypothesized interaction 

(Hypothesis 3) whereby people high in trait behavioral approach favored the risky loss option 

more strongly following an expectancy violation as compared with the control condition, 

whereas the opposite occurred for people low in trait behavioral approach. Moreover, in 

support of Hypothesis 4, this was the case for the loss-framing, but not the gain-framing of 

the Asian disease problem. Under gain-framing, we did not find any significant effect of 

behavioral approach orientation on people’s risk preference in decision-making, reinforcing 

the idea that people’s preference for the sure option in a gains framing is relatively stable in 

the face of individual difference and state motivational factors. 

3. Study 2.2 

The results of Study 2.1 supported the hypothesis that expectancy violation and trait 

behavioral approach interact in impacting risk-seeking in losses (H3) but not in gains (H4) 

framed decisions. However, contrary to expectations, we did not find any main effect of state 

behavioral approach induced by expectancy violation (H1) or trait behavioral approach (H2) 

in the losses domain. Also, a surprising finding was that people low in trait BA become more 

risk-averse under losses framing in the expectancy violation condition as opposed to the 

control condition. To determine the robustness of the latter, unexpected finding, along with 
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our main findings, we conducted a direct replication of the Study 2.1 in which we focus only 

on the losses domain. 

3.1. Method 

3.1.1. Participants and Design.  

We ordered 250 participants online using MTurk ($ 0.50 compensation), and the final 

sample contained 253 participants. The study ran from 25th Nov. 2013 to 26th Nov. 2013. 

248 cases (54% female; Mage = 36.79, SD = 13.33; 99.6% English native speakers) were 

deemed valid cases after excluding 5 participants who reported that they did not complete the 

experiment without distractions. This sample size yielded 95% power to detect a small-to-

medium effect size (f2 = .07) for a fixed regression model with three predictors. The design of 

Study 2.2 was trait behavioral approach (continuous) × expectancy violation (with violation 

versus without violation).  

3.1.2. Procedure.  

The same measures and procedures of Study 2.1 were used in Study 2.2, except that we 

only focused on the losses-framed condition of the Asian disease problem. The Cronbach’s 

alpha of the BAS scale in the current study was .84.  

3.2. Results 

The (net) scaled risk preference ranged from -100 to 100, with a mean of 21.37, SD = 

49.16. The correlation of scaled and binary risk preference was 0.76, p < .01. 

As in Study 2.1, we analyzed the results with linear regression analysis. We regressed 

(net) scaled risk preference onto centered BA, expectancy violation (control versus 

experimental condition; effect coded; control condition coded -1, expectancy violation 

condition coded +1) and their two-way interaction. The results are shown in Table 2.2. 
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Table 2.2 

Hierarchical Regression Analysis of Predictors of Risk Preference in Study 2.2 

 Model 1 Model 2 

 B SE t B SE t 

(Constant) 21.37 3.12 6.86*** 21.40 3.10 6.90*** 

BA .28 .54 .52 .28 .54 .530 

Violation 4.93 3.12 1.58 4.93 3.10 1.59 

Violation × BA    .98 .54 1.83+ 

       

R2
adj 

 .003 .012 

Fchange 1.38 3.34+ 

∆R2 .011 .013 
+ p < .10, * p < .05, ** p < .01, *** p < .001 

3.2.1. Main effects: Expectancy Violation, Trait BA.  

As expected, we found a generally risk-seeking preference in the losses domain. The 

constant in Study 2.2 was significantly above 0 (B= 21.40, SE = 3.10, t (244) = 6.90, p < .01). 

We found a trend that participants in the expectancy violation were more risk-seeking than 

those in control condition (B = 4.93, SE = 3.10, t (244) =1.59, p = .11), but this finding is 

marginal. As in Study 2.1, there was no significant main effect of trait BA (B = .28, SE =.54, 

t (244) = 0.53, p = .60). 

3.2.2. Interactions: Expectancy Violation × Trait BA.  

There was a marginally significant hypothesized (H3) two-way interaction effect of 

expectancy violation × BA (B = 0.98, SE = 0.54, t (244) =1.83, p = .07, R2
adj = .01). We 

plotted this two-way interaction in Figure 2.2. 

As in Study 2.1, there was no relationship between risk preference and BA (b = -0.70, SE 

= .76, t (244) = -0.92, p = .36) in the control condition. Moreover, in the expectancy violation 

condition there was a marginally significantly positive relationship between risk preference 

and BA, (b = 1.27, SE = .76, t (244) = 1.66, p = .098). As a main test of our line of reasoning, 

we found that among participants high on trait BA (+1 SD), those in the expectancy violation 

condition were more risk-seeking than those in the control condition (b = 21.22, SE = 8.79, t 
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(244) = 2.42, p = .02 < .05). No effect of expectancy violation emerged among participants 

scoring low on trait BA (-1 SD), b = -1.51, SE = 8.79, t (244) = -0.17, p = .86. These findings 

provide further support for our line of reasoning.  

 

Figure 2.2. Regression Lines of Interaction of Expectancy Violation × BA at Losses Framing 

in Study 2.2. Note. + p < .1, * p < .05, ** p < .01 

3.3. Discussion 

Study 2.2 provides further evidence that the interaction of state BA and trait BA impacts 

people’s risk preference for decisions in the losses domain. As in Study 2.1, people high in 

trait BA became more risk-seeking after exposure to an expectancy violation than after 

exposure to a control condition. Although the interaction obtained in Study 2.2 is marginally 

significant, the simple slopes suggest that the overall pattern of effects is reliable, further 

supporting our line of reasoning. It can also be noted that the unexpected shift from risk-

seeking to risk-aversion among those low in trait BA, which we observed in Study 2.1, did 

not replicate in Study 2.2, suggesting that this effect is not reliable. 
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4. General Discussion 

The present research demonstrated that an expectancy violation can motivate people high 

in trait behavioral approach to be more risk-seeking under losses than they would be if they 

experienced no expectancy violation. Two experiments (Studies 2.1 and 2.2) demonstrated 

that among people high in trait behavioral approach (trait BA) risk-seeking under losses was 

stronger following an expectancy violation (state BA) than in the control condition. As 

expected, Study 2.1 uncovered that this was only the case for decisions framed in terms of 

losses, but not in terms of gains. Together, these results suggest that an expectancy violation 

can trigger high approach-oriented individuals to be more risk-seeking in response to losses. 

We suggest that the underlying motivational mechanism is that expectancy violation can 

induce people, especially those high in trait behavioral approach, into an approach 

motivational state, which would exacerbate their risk-seeing tendencies in response to loss. 

Besides the cognitive models that emphasize people’s perception and evaluation of 

information in a given decision-making situation (e.g., prospect theory; Kahneman & 

Tversky, 1979), motivational theories stress people’s motivational states and personality traits 

in explaining people’s risk-seeking under losses. The present research is consistent with the 

latter perspective by highlighting the combined role of motivation and personality to account 

for people’s risk-seeking under losses. However, we advanced a new violation-compensation 

perspective to explain people’s risk-seeking under losses and emphasized the role of 

expectancy violation in triggering people’s risk-seeking preference. We suggest that the 

discrepancy between people’s desires of having no loss and the realistic possibility of loss 

triggered people’s defensive response. Because it is not possible to resolve the discrepancy, 

the palliative approach state arising from the compensation process drove people towards 

more risky decision-making (Proulx et al., 2012). Therefore, an additional expectancy 

violation would strengthen people’s risk-seeking under loss.  
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While the role of trait behavioral approach in predicting people’ risk-seeking has been 

investigated by previous research (Suhr & Tsanadis, 2007), to our knowledge, this is the first 

demonstration that people high on trait behavioral approach are especially likely to become 

risk-seeking under losses after the experience of an expectancy violation. Although we only 

found the strengthened risk-seeking effect under losses of an expectancy violation on high 

approach individuals, the present findings have broadened our understandings of people’s 

risk-seeking behaviors in the face of losses by having brought expectancy violation into 

focus. 

The practical implications of the present research are that people’s natural tendency to 

take risks when faced with losses can be further exacerbated by expectancy violations and 

their own personal tendencies in terms of their trait BA. This may help to illuminate people’s 

sometimes irrational risk-taking tendencies, such as following the accidental loss of a family 

member mentioned earlier, or excessive loss-chasing in casinos. This is important, as 

irrational or foolish risky decisions-making under losses may bring about even more 

disastrous consequences. Conversely, one might speculate that excessive risk-taking can be 

reduced by stimulating the flight-freeze-avoidance system, promoting an avoidance 

motivation (Corr & Cooper, 2016).  

Our findings consistently demonstrate that trait BA is positively associated with an 

increase in risk-seeking in the loss domain only when there is a source of uncertainty present 

in the environment – in this case, expectancy violating facial features. This is to say, the 

combination of trait and state BA appeared to drive our effects. On their own, a state of 

reactive approach following trivial uncertainties was insufficient to impact risk judgments in 

the same manner as trivial uncertainties have been shown to impact the affirmation of 

committed beliefs (Proulx et al., 2012). It was also the case that trait BA, on its own, did not 

appear to be associated with heighted risk-preference. It could be that the absence of main 
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effects for state or trait BA is due to methodological limitations of the present studies. For 

example, the relatively subtle and implicit nature of the expectancy violation used in this 

study (implicit visual anomaly) may not be a potent enough source of uncertainty to impact 

relatively complex risk assessments in the same manner as unilateral belief affirmations 

(Sleegers et al., 2015). Future research could explore more explicit sources of uncertainty 

(e.g., mortality salience) which may motivate an overall preference for risk in a loss domain. 

With regards to trait BA, it could be that people who are most extreme in their trait BA 

display heightened risk preference, but this population was not sufficiently represented in our 

online sample. Future research could examine this relationship for those who deviate 

significantly form the mean on the trait behavioral approach scale. 

5. Conclusions 

Overall, our approach complements the formal theories of risky choice (e.g., prospect 

theory, Kahneman & Tversky, 1979) by highlighting the importance of motivational accounts 

(both situational and chronic) for people’s risk-seeking in the domain of losses. Risk 

preference in the domain of losses is impacted by the conjunction of situational behavioral 

approach states and chronic behavioral approach traits. That is, high approach individuals are 

prone to become even more risk-seeking when they face unexpected losses in an uncertain 

world.  We regard this is important because a key aspect of uncertainty is that expectations 

may often be violated.  As such, the present research findings contribute to the scientific 

understanding of decision-making and coping with risks under uncertainty by highlighting 

the roles of approach motivation and unexpected losses. 
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Chapter 3: The Benefits of Rituals in Response to 

Negative – but Not Positive – Events 

 

 

 

 

 

  

This chapter is based on Tan, X., Van Prooijen, J. W., & Van Lange, P. A. (2016). The 

Effects of Performing Rituals on Perceived Future Benefits Following Negative 

Outcomes versus Non-negative Outcomes. International Journal of Psychology, 51, 970-

970. and Tan, X., Van Prooijen, J.W., Köbis, N. C., Ade, J., Wu, H., Norton, M. I., Van 

Lange, P. A. M. (2019). The Benefits of Rituals in Response to Negative – but Not 

Positive – Events. Manuscript in preparation. 
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Introduction 

Inevitably, people encounter negative outcomes in life – such as losing friends and 

relatives, becoming unemployed, or getting divorced – with negative consequences for well-

being. In particular, people also experience a lack of control when confronted with the reality 

that such important life events are often determined by randomness (Janoff-Bulman, 1998; 

Kay, Whitson, Gaucher, & Galinsky, 2009), leading to decreased self-esteem and threats to 

the sense that life is meaningful (Callan, Kay, & Dawtry, 2014; Davis, Nolen-Hoeksema, & 

Larson, 1998; Janoff-Bulman, 1998; Silver, Boon, & Stones, 1983). As a result, finding 

“tools” that help people cope with negative outcomes – and the implicit threat that they often 

entail for the future (Jonas et al., 2014; Proulx, Inzlicht, & Harmon-Jones, 2012) – is 

important to improve people’s well-being. We focus on one such “tool”: rituals. The goal is 

to explore whether after the experience of negative outcomes, rituals can increase people’s 

sense of control, restore meaning, and improve well-being. 

Ritual is defined as embodied, condensed and prescribed enactment, which consists of 

unusual, repetitive and rigid behavior (Schippers & Van Lange, 2006; Grimes, 2013). Brooks 

and his colleagues (2016, p 73) provides a more complete definition of ritual: “a predefined 

sequence of symbolic actions – typically characterized by formality and repetition that lacks 

direct or immediate instrumental purpose.” People often perceive a causal link between 

performing rituals and their desired outcomes, even when most other people do not recognize 

this causal link; as a result, rituals are often considered superstitious (Risen, 2016; Schippers 

& Van Lange, 2006). We propose that performing rituals can serve as a compensatory 

strategy for coping with negative outcomes, suggesting that rituals both increase people’s 

perceived control after losses, and facilitate people’s efforts to derive future benefits in those 

experiences. Given the defensive nature of this process, we explore whether such 

compensatory effects hold only in situations where people are forced to cope with impactful 
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negative outcomes. When outcomes are not negative or threatening, in contrast, such that the 

compensatory effects of performing rituals are moot, we did not expect rituals to exert 

positive effects on control and meaning.  

Rituals and Control 

 Rituals are a puzzling feature of modern superstitions (Campbell, 1996): People are 

reluctant to admit they believe in superstition, yet perform rituals frequently and across 

domains. One explanation is that performing rituals enables people to affirm a fundamental 

value of action rather than inaction: performing rituals can match this orientation by instilling 

a sense of control (Norton & Gino, 2014). In other words, in uncontrollable situations, people 

just want to “do something about it”, even when they realize that the ritual is unlikely to 

work. Indeed, Risen (2016) proposes that people still believe in superstitions while 

performing rituals, even when they explicitly deny having superstitious beliefs. These 

insights are consistent with the notion that people seek compensatory control when feelings 

of control are challenged (e.g., Heine, Proulx, & Vohs, 2006; Kay, et al., 2009). We suggest 

that one important way in which people can psychologically regain control is by performing 

rituals. We build on Norton and Gino’s (2014) examination of the effect of rituals on control 

in the face of negative events by examining whether or not enacting rituals after events that 

are not negative has similar effects. 

Rituals and Meaning 

Besides being action-oriented, ritual practice is also interrelated with people’s quest 

for meaning (Bocock, 1974; Fiese, & Tomcho, 2001; McLaren, 1999) and searching for 

meaning is a natural coping process after negative experiences (Janoff-Bulman, 1998; 

McIntosh, Silver, & Wortman, 1993; Taylor, 1983; Thompson, 1991). Building positively 

meaningful connections between the past and the future is a natural and also a healing 

process after the past negative experiences. For example, it is found that people rationalize 
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their negative outcomes by anticipating compensatory outcomes in the future: Those who 

have experienced negative outcomes in the past expect positive outcomes in the future 

(Gaucher, Hafer, Kay, & Davidenko, 2010). In addition, deriving future benefits from the 

past negative experiences as one construal of meaning is found to be particularly important 

for the constructive adjustment process and coping with negative life events, such as trauma 

(Davis, et al., 1998). Scholars have suggested that practicing rituals may promote people’s 

sense of meaning (Bocock, 1974; Koole, Meijer, & Remmers, 2017; McLaren,1999). We 

therefore explore whether performing rituals may facilitate the compensatory process of 

deriving future benefits after losses. Specifically, we propose that performing rituals 

facilitates people’s efforts to imbue a negative experience with meaning by perceiving future 

benefits from the experience. As with perceived control, we expected such compensatory 

effects primarily after threatening or negative outcomes.  

In sum, in the present research we examine the compensatory effects of performing 

rituals in response to adversity. We hypothesized that performing rituals would have 

compensatory effects on perceived future benefits when outcomes are negative or 

threatening, but not when the outcomes are neutral or positive. We provided evidence 

relevant to this hypothesis with a pilot study, a laboratory experiment, a survey, and an online 

experiment in two cultures. 

Pilot Study 

To gain a better understanding of the functions that performing rituals can serve, we 

conducted a pilot study3 in which participants filled in the most appropriate adjective word(s) 

to complete the sentence — “Rituals make my life …”. 228 German participants answered 

this question via the smartphone application “Roamler”. By following the inductive approach 

                                                           
3In the pilot study and other studies reported in this paper, we had a few other measures that are less central to 

the present purposes. 
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of qualitative content analysis suggested in Elo and Kyngäs (2008), two researchers first read 

the text answers repeatedly, and then formed a mutually agreed coding schema, and coded the 

text answers independently based on this schema. There is strong agreement between two 

coders’ judgments; Cohen’s k ranges from .74 to 1.0; all ps < .01), as can be seen in Table 

3.1, which contains the frequencies and percentages of each code, and consistency in coding 

between two researchers. 

Table 3.1 

Coding summary for functions of performing rituals in pilot study 

 Name of Codes Coder 1 Coder 2 Consistency 

Frequencies Percentage 

% 

Frequencies Percentage 

% 

Cohen’s 

kappa 

1 Positivity maintaining 106 46.5 111 48.7 .80*** 

2 Meaning seeking 70 30.7 77 33.8 .85*** 

3 Control gaining 61 26.8 68 29.8 .84*** 

4 N.A. 15 6.6 20 8.8 .78*** 

5 Detrimental  6 2.6 10 4.4 .74*** 

6 Social bonding 2 .9 2 .9 1.0*** 

Note. N= 228; *** p < .001; According to coder 1, about 13.2 % of participants reported 

multiple functions. 

According to the descriptive analysis of the codes, performing rituals has three major 

functions in people’s daily life. About half of participants (46.5%) think rituals help to keep 

their life in a positive state, or steer their life in a positive direction, about one-third (30.7%) 

believe that rituals can make their life more meaningful, and around one-third (26.8%) 

believe that rituals can help them increase their personal control over their life. In addition, 

few people think rituals can help them build connections with others. Moreover, few people 

think rituals can help nothing or even have some detrimental effects. 
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The three major functions of rituals observed in the pilot study are consistent with 

previous findings, which also found links between rituals and self-efficacy (Damisch, 

Stoberock, & Mussweiler, 2010) and control (Norton & Gino, 2014). There are few empirical 

studies assessing the meaning-seeking function of performing rituals, however, although 

researchers have speculated about the connection between rituals and meaning (Bocock, 

1974; Fiese, & Tomcho, 2001; McLaren, 1999). In the following studies, we focus on the 

meaning-finding (i.e., perceived future benefits from the past experience) function of 

performing rituals in response to adversity in life.  

Study 3.1: Loss versus Non-loss in the Laboratory 

In Study 3.1, participants performed a ritual or a control task after a positive or 

negative outcome of a virtual coin flipping game which caused participants to either keep or 

lose a mug. We hypothesized that performing a ritual would increase participants’ sense of 

control over the coin flipping game outcome as well as increase their meaning finding as 

assessed by their perceived future benefits from the experiment, but only when they lost a 

mug in the coin flipping game. 

Method 

Participants and design. We recruited 120 participants at a campus to participate in 

our lab study for 2 Euros or course credits. They were randomly assigned to the conditions of 

a 2 (loss condition: loss vs. non-loss) × 2 (ritual condition: non-ritual vs. ritual) between-

subjects design. Nine participants who provided incorrect answers to instruction checks were 

excluded, which left a valid sample of 111 participants (57.66% female; Mage = 20.85, SD = 

3.99). This sample size yielded 80% power to detect a medium-to-large (f = 0.27) interaction 

effect of a 2 × 2 ANOVA. As reported in Table 3.2, the excluded participants were 

distributed equally across the four conditions. 
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Procedure and measures. Participants were seated separately in a silent cubicle in 

the lab. After giving their informed consent, participants were told they would get a coffee 

mug from the experimenter. Then they were asked to provide some demographic information 

and introduced to play a virtual coin flipping game, whose outcome determined whether 

participants would keep or lose their coffee mugs. Participants were told that the outcome of 

the virtual coin flipping game was totally determined by chance, and indeed, half of the 

participants lost their coffee mugs (loss condition), while half of participants kept their coffee 

mugs (non-loss condition).  

Participants subsequently were assigned to either finish a typing task or perform an 

artificial ritual, which was designed by following the definition of ritual behaviors. In the 

ritual condition, participants were asked to knock on the table three times and then type two 

letters of “RITUAL” in text boxes (e.g., “RI” for the first step), which was repeated three 

times, and then take a deep breath and repeat the word “ritual” in their head for five times. In 

the non-ritual condition, participants were asked to type two series of random letters in text 

boxes.  

Then participants were asked to rate their positive emotions (gratitude, happiness, 

surprise, and hope; α = .84 when excluding the item “hope”) and negative emotions (anger, 

sadness, disgust, contempt, fear, shame, guilt, and regret; α = .92 when excluding the item 

“fear”) towards the game outcomes to check the loss manipulation4, their perceived sense of 

control over the game with two items (e.g., “To what extent do you have the feeling that you 

had some control over the outcome of the virtual coin flipping game?”; α = .86), their 

                                                           
4Hope was excluded for positive emotions (α = .64 when it was included) and fear was excluded for negative 
emotions (α = .89 when it was included). We found that after the experience of lottery loss, participants felt 

stronger hope (MD = 23.09, SE = 5.28, t(109) = 4.37,  p <.001) and less fear (MD = −13.75, SE = 4.93, t(91.52) 

= −2.79, p = .006)  as compared to those in the non-loss condition. These effects were unexpectedly different 

from the effects of loss on other positive emotions and negative emotions. We believe that these findings 

deserve further research. The loss manipulation check itself was not affected by the inclusion or exclusion of 

these two emotions in terms of statistical significance. 
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perceived future benefits with two items (e.g., “I feel I have learnt something useful for the 

future from this experiment”; α = .86), and ritual manipulation check with one item (I feel 

like I was doing a ritual shortly after the coin flipping game). All the items were measured 

with 100-point sliders (higher numbers mean stronger ratings, for example, “0” means “Very 

little control”, while “100” means “A great deal of control” for the perceived sense of control 

scale). 

Participants were debriefed at the end of experiment. They got a mug as a bonus if 

they were in the non-loss condition. All participants were debriefed, thanked, and given their 

course credits or payments.  

Results 

Manipulation checks. We conducted 2(loss) × 2(ritual) ANOVAs on positive and 

negative emotions to check the loss manipulation. As intended, participants in the loss 

condition reported having less positive emotions over the game outcome (M = 26.45, SD = 

17.82) than participants in the non-loss condition (M = 60.18, SD = 24.66), F(1, 107) = 69.06, 

p < .001; ηp
2 = .39. There was no effect of ritual, F(1, 107) = 1.41, p = .238; ηp

2 = .01, and no 

significant interaction, F(1, 107) = 2.33, p = .130; ηp
2 = .02. Meanwhile, participants in the 

loss condition reported significantly stronger negative emotions over the game outcome (M = 

15.76, SD = 17.64) than participants in the non-loss condition (M = 6.23, SD = 10.40), F(1, 

107) = 12.10, p = .001; ηp
2 = .10. There was no effect of ritual, F(1, 107) = 0.00, p = 1.00; ηp

2 

= 0.00, and no interaction, F(1, 107) = 2.31, p = .132; ηp
2 = .02. These findings reveal that 

participants felt less positively but more negatively about a loss than about a non-loss, as we 

intended with this manipulation. 

We then conducted a 2(loss) × 2(ritual) ANOVA on the target appraisal item—‘I feel 

like I was doing a ritual shortly after the coin flipping game’ for ritual recognition. The 

analysis revealed a significant main effect of ritual, F(1, 107) = 8.55, p = .004; ηp
2 = .07. 
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Participants in the ritual condition had a stronger feeling of doing a ritual (M = 28.35, SD = 

26.33) than participants in the non-ritual condition (M = 14.63, SD = 23.45), which supported 

the effectiveness of the manipulation. The main effect of loss was not significant, F(1, 107) = 

2.12, p = .149, ηp
2 = .02. However, the interaction was significant, F(1, 107) = 4.25, p = .042;  

ηp
2 = .04. The means and standard deviations are displayed in Table 3.2. The simple main 

effect of ritual was significant among participants who experienced a loss of a mug, F(1, 107) 

= 12.55, p = .001; ηp
2 = .11, but not among participants who kept their mugs, F(1, 107) = 

0.37, p = .545; ηp
2 = .00. These findings reveal that people were more likely to recognize the 

ritual induction as a ritual after they had experienced a loss instead of a non-loss. 

Dependent variables. The descriptive statistics of ritual recognition, perceived sense 

of control, and perceived future benefits are shown in Table 3.2. 

We first conducted a 2(loss) × 2(ritual) MANOVA to examine whether rituals indeed 

promoted perceptions of control and future benefits. We found a significant multivariate 

interaction of ritual and loss outcome, Hotelling’s Trace = 0.13, F(2, 106) = 6.85, p = .002; 

ηp
2 = .114. The means and standard deviations of both variables are displayed in Table 3.2. 

We then proceeded with univariate analyses.  

The univariate interaction was marginally significant for perceived sense of control, 

F(1, 107) = 3.34, p = .070; ηp
2 = .03; and significant for perceived future benefits, F(1, 107) = 

13.63, p < .001; ηp
2 = .11. Among participants who lost their mugs, the simple effect of ritual 

was in the expected direction but not significant for perceived sense of control, F(1, 107) = 

1.27, p = .263; ηp
2 = .01; and for perceived future benefits, F(1, 107) = 2.74, p = .11; ηp

2 

= .03. As can be seen in Figure 2.1 (a and b), in the loss condition, perceived sense of control 

over the game (M = 11.96, SD = 19.33) and perceived future benefits (M = 21.30, SD = 

21.76) were somewhat higher in the ritual condition than in the non-ritual condition (for 

control, M =7.20, SD = 16.64; for future benefits, M = 12.95, SD = 17.47). As predicted, the 
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effect of ritual on perceived sense of control was not significant when participants kept their 

mugs, F(1, 107) = 2.13, p = .148; ηp
2 = .02. For perceived future benefits, in the non-loss 

condition we unexpectedly found that participants who performed a ritual perceived less 

future benefits from the experiment (M = 6.98, SD = 10.93) as compared to those who 

performed no ritual (M = 25.11, SD = 22.82), F(1, 107) = 12.65, p = .001; ηp
2 = .11.  

To summarize, we found the compensatory control effect of performing a ritual after a 

loss was in the expected direction, but it was not significant. With regard to compensatory 

meaning finding, we found a trend in the predicted direction in the loss condition, but the 

effect was reversed in a non-loss condition. 

Table 3.2 

Means and standard deviations for study variables in Study 3.1 

Measures Ritual 

Performing 

Outcome 

Non-loss Loss 

Ritual recognition Non-ritual 16.04 (23.17) 13.21 (24.08) 

Ritual 20.04 (23.60) 36.36 (26.73) 

Perceived sense of control Non-ritual 9.63 (16.87) 7.20 (16.64) 

Ritual 3.39 (8.03) 11.96 (19.33) 

Perceived future benefits Non-ritual 25.11(22.82) 12.95 (17.47) 

Ritual 6.98 (10.93) 21.30 (21.76) 

Note. Entries within parentheses are standard deviations; entries without parentheses are cell 

means. N = 27 in Non-loss and Ritual condition;  N = 28 in other three conditions. 
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Figure 3.1.  Mean perceived sense of control over Game and mean perceived future benefits 

in the loss and non-loss conditions in Study 3.1, presented separately for the ritual and non-

ritual conditions (displayed are means ± SE). 

Discussion 

Even though in the loss condition, the compensatory control effect and the meaning 

finding effect of performing a ritual were not significant, the findings of Study 3.1 were 

somewhat encouraging as they suggested that compensatory effects were more likely to exist 

in the loss condition rather than in the non-loss condition. We suspect that the insignificant 
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compensatory effects are due to the relatively minor loss that participants experienced (i.e., a 

mug). In the non-loss condition, the effects of performing a ritual versus a non-ritual on 

perceived future benefits were even in the opposite direction. Specifically, rituals decreased 

perceived future benefits as compared to no rituals in the non-loss condition.  

The unexpected finding in the non-loss condition raises the interesting possibility that 

performing rituals may backfire after people have successfully avoided possible losses. As 

people have the tendency to exhibit a self-serving bias (Bradley, 1978), that is to ascribe 

positive outcomes to themselves but negative outcomes to external factors, people would 

become self-serving and over-optimistic when they rate their perceived future benefits after 

having successfully avoided possible losses. In the non-loss condition, however, rituals may 

provide external attributions for the outcome, and therefore diminish people’s self-serving 

attribution. As a result, without such a self-serving bias, people in a ritual condition have 

perceived lower future benefits than they would have in a non-ritual condition after 

successfully avoiding possible losses. 

Another finding that deserves  attention is that when performing an artificial ritual, 

participants felt like doing a ritual only after experiencing losses. This suggests that there is a 

strong link between the experience of losses and performing rituals. Performing an artificial 

ritual is not different from performing a neutral task when there is no threat or no loss to 

cope, but it becomes special ritual when people need to face the losses. 

Study 3.2: Ritual and the Impact of Positive and Negative Life Events 

In Study 3.2, we tested our line of reasoning in a context that was more close to 

participants’ daily lives, involving a ritual scale (See Appendix), and measured impact of life-

changing events. In particular, we designed and used a ritual scale to measure participants’ 

beliefs in the power of rituals, acknowledgement of the utility of rituals, and their exposure 

and involvement in ritual enactments. Meanwhile, outcomes were based on the effects 



45 
 

(changing life for worse or for better) of the most impactful life events that participants 

actually experienced in the past three years. We asked participants to recall and rate the 

impact of three most impactful positive life events and three most impactful negative life 

events that happened in the past three years. We predicted that higher ritual score would 

predict stronger sense of control, and more perceived future benefits, but only in the context 

of negative life events. 

Method 

Participants. We had a total of 269 complete responses using Qualtrics via 

CrowdFlower during a period of ten days for the data collection. Three participants were 

excluded because at the end of the survey they indicated that they did not answer all the 

questions seriously, leaving a total of 266 cases (49.6 % female; Mage = 35.25, SD = 11.92; 

94.7% English native speakers). This sample size yielded 80% power to detect a small-to-

medium effect (f2 = 0.03) for a fixed regression model with six predictors. Each participant 

received $ 0.75 as compensation for participation. 

Procedure and measures. The survey was introduced as a survey about rituals and 

life events. After participants gave their informed consent and provided their demographic 

information, they completed a newly-created 9-item ritual scale (α = .91). The item scale 

ranged from 0 (not at all) to 100 (a great deal). Two example items are “To what extent do 

you believe performing rituals can prevent bad luck?” and “How often do you perform rituals 

in your daily life?”. According to a confirmatory factor analysis, a one-factor model fitted the 

data well, χ2(20) = 27.40, p = .124; the ratio χ2 / df = 1.37. Other indicators also showed a 

good fit (CFI = 1.00, GFI = .98, RMSEA = .04). We averaged the nine item scores into a 

ritual score (M = 38.25, SD = 22.70). 

Next, participants were asked to recall six most impactful life events that they 

experienced in the past three years, including three positive ones that changed their life for 
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the better and three negative ones that changed their life for the worse. The order of recalling 

these two categories of life events was counterbalanced among participants. Participants were 

then asked to rate the perceived impact of each event on their life with sliders from 0 

(extremely negative) to 100 (extremely positive). We summed and averaged the ratings of 

positive life events (α = .81; M = 73.20, SD = 22.40) and of negative life events (α = .86, M = 

40.00, SD = 28.36). 

 Then participants were asked to rate their perceived sense of control, perceived future 

benefits, and their currently felt positive emotions (i.e., gratitude, happiness, surprise and 

hope) and negative emotions (i.e., anger, sadness, disgust, contempt, fear, shame, guilt, and 

regret). All the items were measured with 100-point sliders from 0 to 100 (higher numbers 

mean stronger ratings, for example, “0” means “Very little control”, while “100” means “A 

great deal of control” for the perceived sense of control scale).  

To measure participants’ perceived sense of control we posed six questions. An 

example item is “To what extent do you have the feeling that you had some control over the 

events that took place in the last three years?” (α = .87; M = 57.61, SD = 20.03). To measure 

participants’ perceived future benefits, we asked three questions, including the same two 

items used in the Study 3.1 (α = .82; M = 71.01, SD = 18.90). To measure emotions we 

included four items for four positive emotions (gratitude, happiness, surprise and hope; α 

= .77; M = 56.01, SD = 19.38) and eight items for negative emotions (anger, sadness, disgust, 

contempt, fear, shame, guilt, and regret; α = .90; M = 28.54, SD = 21.54).   

Results 

The correlations among study variables are displayed in Table 3.3. To test our 

predictions, we regressed the dependent variables onto participants’ ritual score (centered), 

impact of positive life events (centered), impact of negative life events (centered) in Step 1, 



47 
 

and the two-way interactions of impact scores with ritual score in Step 2. The regression 

results are displayed in Table 3.4, and the interaction effects are displayed in Figure 3.2. 
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Perceived sense of control. As can be seen in Table 3.4, the predicted impact of 

negative events × ritual interaction was marginally significant (p = .055) but the impact of 

positive events × ritual interaction was nonsignificant. The simple slope of the ritual was 

significantly positive among participants scoring negative (-1SD) on the negative life 

experiences scale, b = 0.18, t (260) = 2.91, p = .004, and nonsignificant among participants 

scoring positive (+1SD) on the negative life experiences scale, b = 0.009, t (260) = 0.11, p 

= .914. These results suggest that performing rituals might be especially effective in 

enhancing people’s perceived sense of control in the face of negative life events.  

In addition, negative impact of the negative life events significantly predicted lower 

sense of control among high ritual participants, b = - 0.28, t (260) = - 6.01, p < .001, and low 

ritual participants, b = - 0.42, t (260) = - 7.28, p < .001. The effect was stronger among low as 

opposed to high ritual participants, however, suggesting that rituals can protect people’s sense 

of control when faced with adversity. 

Perceived future benefits. The predicted impact of negative events × ritual 

interaction was significant (p = .003), but the impact of positive events × ritual interaction 

was nonsignificant (Table 3. 4). Ritual positively predicted perceived future benefits among 

participants experiencing a relatively negative impact (-1SD) of negative life experiences, b = 

0.15, t (260) = 2.35, p = .020. The effect of performing rituals on their perceived future 

benefits reversed among participants who experienced relatively little impact from negative 

life events (+1SD), however, b = -0.13, t (260) = -1.97, p = .050. These findings are 

consistent with Study 3.1 and suggest that rituals predict increased perceived future benefits 

in the context of losses but decreased perceived future benefits in the context of non-loss.  

Furthermore, whereas high ritual participants’ (+1SD) perceived future benefits 

remained relatively constant, b = - 0.04, t (260) = - 0.75, p = .455, low ritual participants’ (-

1SD) perceived future benefits from the past life events was subject to how much negative 
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impact of the negative life events had exerted on their life, b = - 0.27, t (260) = - 4.43, p 

< .001. In other words, for people who scored low on the ritual scale, the worse the life they 

experienced in the past, the lower future benefits they perceived, whereas such negative 

impact mattered little to people who scored high on the ritual scale in terms of perceived 

future benefits. Rituals thus seemed to provide a buffer against the impact of negative life 

events on the perception of future benefits.  

Figure 3.2.  Perceived Sense of Control and Perceived Future Benefits as a Function of Event 

Impact of Negative Life Events and Ritual Score in Study 3.2.  Note. * p < .05, ** p < .01, 

*** p < .001. 
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Discussion 

Complementing the findings of Study 3.1, Study 3.2 revealed that higher ritual scores 

were associated with higher perceived sense of control and higher perceived future benefits, 

but only in the context of impactful negative life events. When negative life events are not 

impactful, high ritual score is associated with lower perceived future benefits. These results 

suggest that in terms of perceived sense of control and perceived future benefits, it can be 

beneficial to perform rituals in response to adversity.  

Study 3.3: A Self-Chosen Ritual and Recalled Life Events in the Past Three Months 

Study 3.2 was restricted by the correlational nature of the study. In Study 3.3, we 

therefore used an experimental design to test the effects of performing a self-chosen ritual 

after a recalled life event. Besides positive and negative life events, we also added a condition 

in which participants recalled a neutral life event. In order to evoke recent feelings of gain 

and loss, we asked participants to recall and rate one life event that happened to them in the 

past three months, which could be positive, neutral or negative. We then asked half of them 

to perform a self-chosen ritual, while the other half did not perform a ritual. In addition, 

besides perceived sense of control and perceived future benefits, we added one more 

dependent variable to our design, which was satisfaction with life, to test the compensatory 

benefits of performing a ritual after a negative life event. Finally, to assess the extent to 

which the effects of rituals generalize across cultures we obtained two separate samples using 

the same research design from two different countries, namely China and the USA.  

Method 

Participants and design. For the Chinese sample, 591 valid responses were obtained 

via www.sojump.com, a well-known Chinese online platform for professional data collection. 

Each participant received 10 Chinese Yuan as compensation for their participation. They 

were randomly assigned to one condition of a 2 (ritual condition: no ritual vs. ritual) × 3 (life 
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event condition: positive vs. neutral vs. negative) between-subjects design. All participants 

were Chinese; 51.6% of them were female; Mage= 32.91, SD = 7.26; 95.94% of them had 

some college and above; all of them were Mandarin native speakers. 

Furthermore, we had 575 complete responses from the US via CrowdFlower. 29 

participants were excluded because they indicated that they either did not answer all the 

questions seriously or answered the questions with distractions from the background, leaving 

a total of 546 cases (47.8% female; Mage= 33.08, SD = 11.10; 87.2% of them had some 

college and above; 92.1% English native speakers). Each of them received $ 0.75 as 

compensation for participation. 

The complete sample of 1,137 participants yielded 80% power to detect a small (f = 

0.09) interaction effect in a 2 × 3 ANOVA. 

Procedure and measures. After participants gave their informed consent, provided 

their demographic information and reported their general feelings about themselves using a 

Rosenberg self-esteem scale (Rosenberg, 1965), they were asked to recall and rate one life 

event that happened to them in the past three months. Participants either recalled a negative 

life event of great impact (e.g. losing a wallet, breaking up with a lover, getting fired), a 

positive life event of great impact (e.g. winning a prize, falling in love, gaining a promotion), 

or a neutral life event of little impact (e.g. hanging out with friends, visiting parents, being 

late for a dental appointment, and the like). All of them were asked to briefly describe the life 

event, how it happened and what their feelings were towards it, in a text box. They were also 

asked to rate the extent to which they believed that the event had either a positive or negative 

impact on their life (“ − 50” = “extremely negative”, to “50” = “extremely positive). 

Participants then rated their currently felt positive emotions (i.e., gratitude, happiness, 

surprise and hope; α = .78; M = 45.57, SD = 27.34, for China sample; α = .82; M = 53.82, SD 
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= 26.56, for US sample) and negative emotions (i.e., anger, sadness, disgust, contempt, fear, 

shame, guilt, and regret; α = .91; M = 23.49, SD = 22.36, for Chinese sample; α = .90; M = 

31.13, SD = 24.63  for US sample) with 100 point scales (“0” = “hardly feel”, “100” = 

“totally feel”).  

Next, participants in the ritual condition were introduced to the definition of ritual and 

examples of well-known rituals, and then were asked to perform a ritual of their choice when 

thinking of the event they just described. It was also noted that if they did not have any ritual 

of their own, they could perform an existing ritual that they knew. They were asked to briefly 

describe the ritual they performed in a text box after the ritual was completed. Participants in 

the control condition did not receive these instructions on rituals.  

Participants were then asked to rate their perceived sense of control, perceived future 

benefits and life satisfaction. To measure participants’ perceived sense of control we posed 

six questions (α = .88; M = 61.73, SD = 19.26, for China sample; α = .81; M = 61.27, SD = 

19.11, for US sample), an example item being “To what extent do you have the feeling that 

you had some control over the event that took place in the past three months?”. To measure 

participants’ perceived future benefits, we asked five questions, including the same three 

items used in Study 3.2 (α = .94; M = 65.99, SD = 22.85, for China sample; α = .90; M = 

62.18, SD = 23.78 for US sample). To measure participants’ life satisfaction, we used the 

satisfaction with life scale (Diener, Emmons, Larsen, & Griffin, 1985; α = .94; M = 61.48, SD 

= 21.61, for China sample; α = .90; M = 58.71, SD = 22.81, for US sample). An example 

items is “In most ways my life is close to my ideal”.  

Results 

Manipulation check. We conducted a 2 (nation) × 3 (life event) ANOVA on event 

impact to check the loss manipulation. As intended, we found a strong main effect of life 

event, F(2, 1131) = 656.69, p < .001; ηp
2 = .54. Specifically, a recalled negative life event 
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exerted a negative impact (M = -20.38, SD = 23.64), a recalled neutral life event a slightly 

positive impact (M  = 10.06, SD = 24.74), and a recalled positive life event a positive impact 

on participants’ lives (M  = 36.96, SD = 15.59), as can be seen in Table 3.5.  Multiple 

comparisons between cells were all significant (ps < .001). The main effect of nation, F(1, 

1131) = 0.72, p = .396; ηp
2 = .001, and the interaction of nation and life event were not 

significant, F(2, 1131) = 0.48, p = .617; ηp
2 = .001. 

In addition, we also analyzed participants’ emotions. As can be seen in Table 3.5, as 

intended, participants felt strongest positive emotions for the recalled positive life events (M  

= 72.06, SD = 17.37), moderate positive emotions for the neutral life events (M  = 47.59, SD 

= 24.24) and weakest positive emotions for the negative life events (M  = 29.92, SD = 21.08), 

F(2, 1131) = 401.82, p < .001; ηp
2 = .42. Meanwhile, participants felt strongest negative 

emotions for the recalled negative life events (M = 45.48, SD = 19.62), weaker negative 

emotions for the neutral life events (M = 22.48, SD = 21.36) and weakest negative emotions 

for the positive life events (M  = 12.70, SD = 16.83), F(2, 1131) = 293.60, p < .001; ηp
2 = .34. 

Multiple comparisons between cells were all significant for both positive and negative 

emotions (ps < .001).  

In sum, the manipulation check findings revealed that a negative life event caused 

feelings of losses among participants by having changed their life for the worse, while a 

positive life event gave rise to feelings of gains by having changed their life for the better. 

This suggests that our manipulation worked as intended, in both cultural samples.  
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Dependent variables. The descriptive statistics and intercorrelations of the three 

dependent variables are displayed in Table 3.6. We first conducted a 2 (nation) × 2 (ritual) × 

3 (life event) MANOVA on the three dependent variables. The predicted multivariate 

interaction of ritual and life event was significant, Hotelling’s Trace = 0.02, F(6, 2244) = 

2.72, p = .012; ηp
2 = .007. Univariate analyses indicated that the predicted interaction effect 

of life event and ritual was significant for life satisfaction, F(2, 1125) = 5.23, p = .005; ηp
2 

= .009. Helmert contrasts revealed that the effect of ritual in the negative condition was 

significantly different from that in the other two conditions, F(1, 1131) = 10.35, p = .001; ηp
2 

= .009, whereas the effect of ritual in a positive condition did not differ from that in the 

neutral condition, F(1, 1131) = 0.00, p = .944; ηp
2 = .00. Follow-up analyses revealed that the 

predicted effect of ritual was significant among participants who recalled a negative life event 

(Mnon-ritual = 52.15, SD = 22.92; Mritual = 59.05, SD = 21.69), F(1, 1131) = 9.73, p = .002; ηp
2 

= .009. No effect of ritual was found for participants who recalled a positive life event (Mnon-

ritual = 66.06, SD = 21.73; Mritual = 64.41, SD = 21.27), F(1, 1131) = 0.53, p = .467; ηp
2 = .00, 

and for participants who recalled a neutral life event (Mnon-ritual = 60.74, SD = 20.85; Mritual = 

58.79, SD = 22.34), F(1, 1131) = 0.75, p = .385; ηp
2 = .001. The results for satisfaction with 

life are displayed in Figure 3.3. 

The predicted univariate interaction effect of ritual and life event was marginal for 

perceived sense of control, F(2, 1125) = 2.41, p = .09; ηp
2 = .004, and nonsignificant for 

perceived future benefits, F(2, 1125) = 0.51, p = .602; ηp
2 = .001, however. Unexpectedly, 

there was a trend of a multivariate three-way interaction, Hotelling’s Trace = 0.01, F(6, 2244) 

= 2.08, p = .053; ηp
2 = .006. Univariate analyses indicated that there was no three-way 

interaction effect for life satisfaction variable, F(2, 1125) = 0.27, p = .761; ηp
2 = .000, or for 

perceived sense of control , F(2, 1125) = 1.65, p = .192; ηp
2 = .003. However, there was a 
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significant three-way interaction for perceived future benefits, F(2, 1125) = 4.15, p = .016; 

ηp
2 = .007.  

The predicted interaction of ritual and life event on satisfaction with life was 

supported across the USA and China samples. However, the three-way interaction suggested 

differences between nations for perceived future benefits. Moreover, we wondered whether 

there was any difference between nations for perceived sense of control. Therefore, in 

exploratory follow-up analyses, we analyzed the remaining two dependent variables 

separately for the USA and China samples. 

Perceived sense of control. Participants’ perceived sense of control was analyzed 

using 2 (ritual) × 3 (life event) ANOVAs in both samples. The predicted interaction effect of 

ritual and life event was significant in the China sample, F(2, 585) = 4.19, p = .016; ηp
2 = .01, 

but not in the US sample, F(2, 540) = 0.04, p = .959; ηp
2 = .00. In the China sample, a 

Helmert contrast analysis indicated that the effect of ritual in the negative condition was 

significantly different from that in the other two conditions, F(1, 585) = 7.69, p = .006; ηp
2 

= .013, and the effect of ritual did not differ between the neutral and positive conditions, F(1, 

585) = 0.78, p = .379; ηp
2 = .001. The predicted ritual effect was significant among 

participants who recalled a negative life event (Mnon-ritual = 50.46, SD = 17.68; Mritual = 56.43, 

SD = 20.20), F(1, 585) = 5.43, p = .020; ηp
2 = .01. We found no significant effects of ritual on 

perceived sense of control for participants who recalled a neutral life event (Mnon-ritual = 64.35, 

SD = 16.51; Mritual = 59.94, SD = 18.77), F(1, 585) = 2.90, p = .089; ηp
2 = .01, or a positive 

life event (Mnon-ritual = 69.97, SD = 15.63; Mritual = 69.19, SD = 19.02), F(1, 585) = 0.09, p 

= .762; ηp
2 = .00. In sum, we found support for our prediction on perceived control, but only 

in the Chinese sample, not in the US sample. The pattern of data results for perceived sense 

of control can be seen in Figure 3.4. 
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Perceived future benefits. The predicted interaction effect of ritual and life event 

was marginally significant in both samples: for the China sample, F(2, 585) = 2.33, p = .098; 

ηp
2 = .008, and for the US sample, F(2, 540) = 2.29, p = .102; ηp

2 = .01. But the post-hoc tests 

revealed that only the pattern found in the China sample was in line with the hypotheses. 

Helmert contrast coding in the China sample revealed that the effect of ritual differed 

between the negative as opposed to the other two conditions, F(1, 585) = 4.68, p = .031; ηp
2 

= .008, whereas the effect of ritual did not differ between the positive and neutral conditions, 

F(1, 585) = 0.23, p = .635; ηp
2 = .00. The predicted effect of ritual was marginally significant 

among participants who recalled a negative life event (Mnon-ritual = 55.43, SD = 22.91; Mritual = 

61.24, SD = 22.39), F(1, 585) = 3.58, p = .059; ηp
2 = .01. No effect of ritual was found for 

participants who recalled a positive life event (Mnon-ritual = 76.59, SD = 18.65; Mritual = 75.78, 

SD = 18.03), F(1, 585) = 0.07, p = .790; ηp
2 = .00, or a neutral life event (Mnon-ritual = 65.01, 

SD = 21.44; Mritual = 61.73, SD = 25.19), F(1, 585) = 1.12, p = .290; ηp
2 = .002. Also for 

perceived future benefits, we found support for the hypothesis only in the Chinese sample 

and not in the US sample5. The pattern of data results for perceived future benefits can be 

seen in Figure 3.5.

                                                           
5 For the US sample, participants’ perceived future benefits were analyzed using a 2 (ritual) × 3 (life event) 
ANOVA. We found a main effect of life event, F (2, 540) = 22.13, p < .001; ηp

2 = .08. The main effect of ritual 

was not significant, F (1, 540) = 0.08, p = .784; ηp
2 = .00. With regard to the marginally significant interaction,  

F (2, 540) = 2.29,  p = .102; ηp
2 = .01, we did follow-up analyses and revealed that performing rituals marginally 

increased perceived future benefits among participants who recalled a neutral life event, F (1, 540) = 3.57, p 

= .059; ηp
2 = .01. In this condition, perceived future benefits was higher in the ritual condition (M = 59.77, SD = 

22.81) than in the non-ritual condition (M =53.36, SD = 25.66). But in the other two conditions, perceived future 

benefits was almost the same in the ritual and non-ritual conditions: Mritual = 57.54, SD = 22.17; Mnon-ritual = 

60.48, SD = 25.46 in the negative life event condition and Mritual = 70.72, SD = 21.11; Mnon-ritual = 72.58, SD = 

18.86 in the positive life event condition. 
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Discussion  

In Study 3.3, we used the same experimental design for a Chinese sample and an 

American sample to test the compensatory effects of performing a self-chosen ritual after a 

recalled negative life event. Consistent with our expectations, the present findings revealed 

that the effects of performing a self-chosen ritual after a negative life event were different 

from that after a positive and a neutral life event. The compensatory effects of performing a 

self-chosen ritual on perceived control and perceived future benefits after a negative life 

event were present in the China sample while they were absent in the US sample. However, 

after a negative life event, people from both samples felt stronger life satisfaction in the ritual 

condition as compared to performing no ritual. No such effect of ritual was found in the other 

life event conditions. These findings suggest that in general, performing rituals improves 

people’s well-being after adversity. 

The failure to find the compensatory effects on perceived sense of control and 

perceived future benefits in the USA sample in Study 3.3 might be due to a culture difference 

between China and USA. Chinese people may be better in positively perceiving the past 

negative experiences. The principle of Taoism that “fortune relies on misfortune” is widely 

believed by Chinese people (Lai, 2003). Perhaps by performing local rituals after a negative 

life event, Chinese people are more likely than US citizens and other Westerners to affirm 

this principle, and then perceive more compensatory benefits out of the past negative 

experience. More future research is needed to examine the robustness and precise meaning of 

this cultural difference.  

General Discussion 

We have presented preliminary evidence that performing rituals can help people cope 

with negative outcomes by increasing their perception of future benefits along with enhanced 
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sense of control, and stronger satisfaction with life. In a pilot study, we conducted a 

functional analysis on rituals and demonstrated that gaining control and seeking meaning are 

two of the three main functions of performing rituals in our life. In Study 3.1, we 

experimentally manipulated loss and ritual. We found a trend pointing at increased perceived 

future benefits when people performed a ritual after losses. Unexpectedly, we also found that 

performing a ritual in a non-loss condition reduced perceived future benefits. In Study 3.2, 

we measured people’s ritual scores, and the impact of six important life events that happened 

in the past three years. We found that a higher ritual score was associated with higher 

perceived sense of control and perceived future benefits, but only in the context of negative 

events exerting a strong negative impact on people’s life. When the negative life events 

exerted a weak effect on people’s lives, a higher ritual score was unrelated with perceived 

sense of control, and it was even associated with lower perceived future benefits. In Study 

3.3, we examined two samples separately from China and the USA, and tested the effects of a 

self-chosen ritual after a recalled recent life event (positive, neutral or negative). We found 

that performing rituals increased people’s satisfaction with life after a negative life event, 

which was culture-general. However, we only observed the same compensatory effects of 

rituals for perceived control of life and perceived future benefits in the Chinese sample, 

which implied a cultural difference for these variables.  

Taken together, these results provide some consistent preliminary evidence that 

performing rituals after threatening negative outcomes may restore a sense of control, yield 

increases in perceived future benefits, and may bring stronger satisfaction with life. 

Specifically, although the effect sizes were modest and the effects were not always 

statistically significant, similar patterns were observed across studies and across three 

dependent variables.  Moreover, the studies used different methodologies for assessing rituals 

and outcomes. The major exception is Study 3.3 for the USA sample, which generally 
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highlights the potential role of cultural differences in value that rituals may have as a tool for 

coping with negative outcomes. 

The current research provides insights into how performing rituals after negative 

outcomes may work as a compensatory defense mechanism for psychological equilibrium 

maintenance. Most past research focused on the psychological advantages of rituals before an 

event or a task. For example, empirical evidence supports the assertion that performing rituals 

can have boosting effects on subsequent positive outcomes, such as confidence, positive 

emotions, and performance (Damisch, Stoberock, & Mussweiler, 2010; Homans, 1941; 

Schippers & Van Lange, 2006; Vohs, Wang, Gino, & Norton, 2013). Indeed, these findings 

are consistent with the positivity-maintaining function of rituals found in our pilot study. In 

contrast, little is known about why people perform rituals after an outcome. Few studies 

demonstrated the functions of performing rituals after a negative outcome as a compensatory 

control defense mechanism (for an example, see Norton & Gino, 2014). The current research 

partly supports the compensatory control effect of performing rituals in the context of 

threatening negative outcomes. Moreover, as expected, this work has found the compensatory 

meaning finding effect — more perceived future benefits out of the past experience — of 

performing rituals in the context of (threatening) negative outcomes. 

However, we also found that there are boundary conditions for the compensatory 

effects of performing rituals after an outcome. The studies conducted by Norton and Gino 

(2014) did not include non-loss conditions, so the effects of rituals in such conditions were 

unknown. According to the results from the current research, when the outcomes are not 

negative, performing rituals afterwards has no effect on perceived sense of control and 

satisfaction with life, and it can even reduce perceived future benefits. One parsimonious 

explanation is that people have no motivation to search for compensation when there is no 

threat to defend against. The weaker motivation to search for compensation would decrease 
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people’s engagement in performing rituals, and therefore greatly dilute its effect. Meanwhile, 

rituals, as an important source of attribution for having successfully avoided possible (severe) 

negative outcomes, can greatly reduce people’s self-serving internal attribution for these 

outcomes, and therefore decrease their perceived future benefits from the past experience. 

Why do people perform rituals after positive outcomes then? In our daily lives, we do have 

some celebration rituals for accomplishments, for example birthday celebration. But mostly 

performing rituals in these situations is not only for the accomplishments, but also to mark a 

new start. We assume that the function of maintaining positivity is important in these 

situations. 

The present research emphasized the important function of performing rituals as a 

coping mechanism after the experience of adversity. Important well-being variables, such as 

perceived sense of control, perceived future benefits and satisfaction with life, can be 

enhanced by just performing rituals. Meanwhile, performing rituals, which is mostly 

considered as a superstitious act, may backfire when there is little adversity to handle.  

Strengths, limitations and future research 

Research on rituals is scarce, and given that experimental research on rituals is even 

more scarce, we consider the present manipulation of performing rituals as one novel way to 

investigate the psychology of rituals. Although future research could use complementary 

manipulations, we suggest that the present findings support the idea that the benefits of 

performing rituals — which people may not readily admit or even recognize— can be 

effectively addressed in experimental research. 

Another strength of this research is that we used multiple research approaches 

(qualitative, experimental, and correlational) and included participants of different 

nationalities (German, Dutch, Chinese and American). This provides some basis for the 

generality of the claim that performing rituals help people cope with adversity.  
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However, we also note that the compensatory effects of performing rituals on 

perceived control of life and perceived future benefits do not appear to be generalized across 

samples and different experimental procedures. This suggests the existence of potential 

moderators for the effects of enacting rituals, cultural difference for instance. In addition, the 

unexpected finding that performing rituals reduces people’s perceived future benefits in the 

contexts of non-loss is worthy of future research. 

Concluding Remarks 

 Undesirable outcomes of life events happen occasionally and exert negative effects on 

people’s well-being. In the face of major adversity, people may perform rituals as defense 

mechanisms (Jonas et al., 2014; Kay, Whitson, Gaucher, & Galinsky, 2009). The current 

work extends previous research on rituals and allows for an enhanced understanding of the 

functions of performing rituals after an already known outcome. One study explored 

functions of rituals in life in general (i.e., maintaining positivity, gaining control, and seeking 

meaning). Past research offered evidence that people enact rituals before an important event 

for the psychological benefits of performing rituals. The present research extends these 

insights by establishing that it can also be functional to enact rituals after threatening negative 

outcomes. Performing rituals may help restore sense of control, find meaning (specifically 

derive future benefits from the past experience), and improve personal well-being (by having 

stronger satisfaction with life for instance). These functions seem important not only for 

coping with losses in the past, but also strengthening hope and confidence for the future. In 

other words, our findings point at the intriguing thesis that rituals are important tools that 

people use to cope with challenges of the past to manage the future. 
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Chapter 4: Positive Fortune Telling Enhances Men’s 

Financial Risk Taking 

 

   

This chapter is based on Tan, X., Van Prooijen, J.W., Wu, H., Van Lange, P. A. M. 

(2019). Positive Fortune Telling Enhances Men’s Financial Risk Taking. Manuscript in 

preparation. 
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“Men become superstitious, not because they have too much imagination, but because they 

are not aware that they have any.” 

 —George Santayana, Atoms of Thought 

Introduction 

Superstition is defined as a subset of paranormal beliefs that are used to bring about 

good luck or avoid bad luck (Vyse, 2013). For example, it is superstitious to believe that 

touching wood can prevent bad luck, because luck happens based on chance and there is no 

rational reason to assume any causal influence of touching wood. Believing superstition and 

engaging in superstitious activities is pervasive throughout history and across cultures 

(Jahoda, 1969; Vyse, 2013), and is still prevalent in our modern society (Vaidyanathan, 

Aggarwal, & Bakpayev, 2018). Research revealed that more than half of Americans reported 

that they performed some kind of superstition that they believed in (CBS News, 2012). Some 

research indicates that people are willing to pay much more for the products (e.g., license 

plate, house, and telephone number) with lucky numbers (Fortin, Hill, & Huang, 2014; Ng, 

Chong, & Du, 2010; Yardley, 2006), while they are less willing to do business on Friday the 

thirteenth (Palazzolo, 2005). The ubiquity of superstition in human beliefs and thinking is 

also underlined by the large number of newspapers and magazines that regularly publish 

horoscopes, and a plethora of websites that offer online fortune telling services.  

In spite of the popularity of relying on superstition in people’s life, scientific 

understanding of superstition is still rather limited. Because of its irrational or paranormal 

nature, believing superstition is often considered as nonscientific and unfounded (Tsang, 

2004), or as a failure of human rationality (Kahneman & Frederick, 2002, 2005). Recently 

researchers started to explore and recognize the benefits of believing in superstition, 

particularly in adverse situations. Theoretically, it has been noted that people have a strong 
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need for causal (over noncausal) relationships regardless whether it is true or not (Sloman, 

2014), and it is easy and common for intelligent and mentally stable adults to be susceptible 

to superstition, even when people claim they don’t believe in it (Risen, 2016). Empirically, 

some research suggested that people rely on superstition to combat feelings of uncertainty, 

high levels of psychological tension, and low levels of perceived control (Keinan, 1994; 

Malinowsky, 1954; Schippers & Van Lange, 2006; Whitson & Galinsky, 2008). Furthermore, 

performing superstitious rituals can be a functional coping mechanism after losses (Norton & 

Gino, 2014), and may improve performance by boosting people’s confidence and increasing 

their task persistence (Damisch, Stoberock, & Mussweiler, 2010).  

In the present study, we propose that superstition plays an important role in risky 

decision-making. We particularly focus on the effect of fortune telling on people’s 

subsequent financial risk-taking. In three experiments, we test whether people take more 

financial risks following a positive fortune-telling outcome as opposed to a negative or 

neutral one, even among people who do not believe in fortune telling. Below, we illuminate 

our line of reasoning in more detail.  

Fortune telling and financial decision-making 

It is impossible for human beings to be perfectly rational when making decisions in 

complex situations (Simon, 1979). People certainly can be calculative and weigh the benefits 

and drawbacks of different decision-making options, and estimate the likelihood of success. 

Yet, often the consequences of decisions are unpredictable, and depend fully or partially on 

chance. This also applies to financial decision making, which concerns the attainment, 

employment, allocation and distribution of resources. Factors such as uncertainty, ambiguity, 

and risk, often are unavoidable during people’s financial decision making. In such situations, 

superstition may influence such decisions by adding a sense of predictability to the outcomes 

of one’s choices. According to Tsang (2004), superstition can be a major strategy for 
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businessmen in coping with uncertainty in some cultures. For example, it is common that 

Chinese businessmen consult feng shui experts for advice when they feel threatened by 

uncertain or unknown situations during their strategic decision-making process. A study by 

Hirshleifer and colleagues (2018) revealed that numerological superstition affected financial 

decision-making in the Chinese initial public offering (IPO) market. Lucky numerical stocks 

are offered with a higher frequency on the China initial public offering. Although these 

studies are exploratory in nature, the empirical evidence from these studies suggests robust 

associations between superstition and financial decision-making. Given that people’s 

financial decisions can have a strong impact on their quality of life, it is important to 

investigate the role of superstition in financial decision-making processes. 

Fortune telling is one of the most popular forms of superstition (Torgler, 2007). 

According to Wikipedia, fortune telling is the practice of predicting information about a 

person's life. People often consult fortune tellers, feng shui experts for instance, or fortune 

telling websites for their services. People who believe fortune telling hold superstitious 

beliefs that their fortune in the future is predetermined by some basic external factors, such as 

birthdates, and thereby their future can be predicted by fortune tellers based on information 

about these basic external factors. In spite of its popularity in people’s daily life, there are 

almost no studies investigating the effects of fortune telling on people’s subsequent 

behaviors. In the present research, we aimed to demonstrate the subtle power of positive 

fortune telling on people’s financial risk taking.  

People tend to rely on certain palliative actions to down-regulate their anxious 

feelings when they respond to threatening situations (Jonas et al., 2014). We assume 

superstitious enactments are a kind of such palliative actions. In line with the emphasis on the 

function of superstition as a situational coping mechanism (Norton & Gino, 2014; Tan et al., 

in preparation), we proposed that there would be an enhancement effect of a positive fortune 
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telling outcome on people’s subsequent financial risk-taking. It is claimed that superstition 

may be beneficial under adverse situations (Keinan, 1994; Malinowsky, 1954; Norton & 

Gino, 2014; Schippers & Van Lange, 2006; Whitson & Galinsky, 2008). It has also been 

found that the subliminal priming of lucky concepts enhanced people’s financial risk taking 

(Jiang, Cho, & Adaval, 2009). Therefore, it is likely that a randomly assigned positive fortune 

telling outcome, which we called ‘illusory good luck’, would enhance people’s financial risk 

taking as compared to a neutral or negative one. Consistent with the claim of Risen (2016) 

that people act upon superstition even when they claim that they do not believe it, we 

predicted these effects would emerge even among people who claim not to believe in fortune 

telling. With the first attempt to experimentally test the influence of fortune telling on 

people’s financial decision-making, we aimed to provide insights into the role of superstition 

in people’s financial decision-making. 

Furthermore, in the present research we also explored the possible psychological 

effects that can be brought about by a fortune-telling outcome. To be specific, we wondered 

whether a positive fortune-telling outcome would bring people stronger feelings of control 

over their future or stronger general self-efficacy. These assumptions are based on the 

findings that superstition brings people psychological benefits in certain situations. For 

example, superstitious rituals can increase people’s feelings of control after losses (Norton & 

Gino, 2014), and promote stronger confidence in a demanding situation (Damisch, Stoberock, 

& Mussweiler, 2010). With this research, we aimed to provide insights into the underlying 

psychological mechanisms for the proposed enhancement effect of a positive fortune-telling 

outcome on people’s subsequent financial risk-taking. 

Study 4.1: Fortune-telling and Financial Risk Taking 

In Study 4.1, participants were randomly assigned to fortune-telling outcome 

conditions (positive, negative or neutral), after they submitted their basic information, such as 
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birth dates, birth places and favorite colors. After a neutral distractor task, we then asked 

them to complete a situational judgment test on financial risk taking (Grable & Lytton, 1999). 

Method 

Participants. We recruited participants through the online platform CrowdFlower ($0.75 

compensation), and the sample contained a total of 266 participants who completed the study. 

Twelve participants were excluded because at the end of the survey, they either indicated to 

not have answered all the questions seriously, or reported that they were not able to complete 

the survey without any distractions in the background. In addition, two observations 

diagnosed as outliers6 were excluded, leaving a total of 252 valid cases (46.4 % female; Mage 

= 34.04, SD = 12.50; 81% at least had some college education level; 96% English native 

speakers).  

Procedure and measures. Participants were provided with an online link to the 

experiment presented with Qualtrics survey software. At the beginning of the experiment, 

participants were asked to give their informed consent to participate in three small studies 

that would take 15 minutes in total. We told them that the first study would test people's 

satisfaction with an easy app developed for predicting people's future fortune based on 

demographic information; the second study would test people's recognition of six common 

materials, including leather, glass, metal, paper, plastic and fabric; and the third study would 

be about financial decision-making. After participants agreed to participate, we asked them to 

provide some demographic information (e.g., gender, age, native language, and education 

level) and start with the first study.  

                                                           
6 These two cases were with a standardized residual greater than 3 in the dependent measure—financial risk 

tolerance. 
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In ‘Study one’, we introduced a fortune-telling app, which was described as a tool to 

predict people’s fortune based on specific information such as birth date and favorite colors. 

After participants had submitted this information, they received a brief prediction of their 

future. We manipulated the fortune-telling outcome by randomly providing participants with 

different predictions about their future fortune and financial states.  

In the neutral condition, participants received the following outcome:“Dear Sir or 

Madam, almost 200 people recorded in our data set share at least 90% of the most important 

basic information with you. According to the estimation from our app, you are a reliable, 

charismatic and interesting person. Sometimes, you can be serious, thoughtful and even 

indecisive. These qualities will continue to influence your life in many ways, both in the near 

and distant future. Many thanks for your experience! All your information will be kept 

confidential and anonymous.” 

In the positive or a negative fortune telling outcome conditions, the outcome was the 

same except that it also included a prediction of participants’ future financial state. In the 

positive condition, participants read “The app predicts that you will have a lot of luck in the 

financial domain. Chances are big that you will always have enough money for a high quality 

life”, while in the negative condition, participants read “The app predicts that you will not 

have much luck in the financial domain. Chances are small that you will always have enough 

money for a high quality life.”  

After the fortune-telling outcome, we asked participants to rate their experience of 

using the fortune-telling app. Then, we asked participants to continue with ‘Study two’, in 

which we presented participants with 24 images of different materials one by one and asked 

them to categorize them correctly by selecting the right category among six categories, 

notably leather, glass, metal, paper, plastic and fabric. We told participants that each image 

would stay on the screen for only five seconds, and that they needed to click the correct 
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category for each image as quickly as possible. Moreover, participants were informed that 

their reaction time would be recorded. ‘Study two’ was designed to distract participants’ 

attention from the fortune telling outcomes, to minimize any influence of demand 

characteristics. 

After ‘Study two’, we told participants to continue with ‘Study three’, which 

contained our measure of financial decision-making. We used nine selected items (See 

Appendix) from the financial risk tolerance assessment (Grable & Lytton, 1999) to assess 

participants’ financial risk taking. One example item was “When you think of the word 'risk' 

which of the following words comes to mind first? a. Loss, b. Uncertainty, c. Opportunity, d. 

Thrill”. Another example item was “If you unexpectedly received $20,000 to invest, what 

would you do? a. Deposit it in a bank account, money market account, or an insured CD, b. 

Invest it in safe high quality bonds or bond mutual funds, c. Invest it in stocks or stock mutual 

funds”. Participants’ responses to each question were scored using Grable and Lytton’s 

(1999) scoring table (α = 0.72). 

We also asked participants what fortune-telling outcome they received, to check the 

effectiveness of our manipulation. At the end, we rated participants’ beliefs in fortune telling. 

To be specific, we asked them to move the slider from the neutral position to indicate to what 

extent they believe in the prediction given by the fortune telling app, and in general how 

credible they found predictions given by fortune tellers. Here we used a 100-point scale, in 

which “0” means “Not at all” and “100” means “A great deal”. The correlation between these 

two items was high, r = .71 (p < .001), and hence, we averaged them into a single index of 

beliefs in fortune telling. Participants were debriefed at the end of the research. 
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Results 

Manipulation checks. Most of the participants (around 80%) were able to accurately 

recall which fortune-telling outcome they had received in the research: 79.5% in the negative 

condition, 74.7% in the neutral condition, and 77.9% in the positive condition. This suggests 

that, in general, participants perceived the manipulation of fortune-telling outcome as 

intended.  

Beliefs in fortune telling. We conducted a one-sample t-test to test the difference 

between participants’ reported beliefs in fortune telling (M = 35.66, SD = 28.52) and the scale 

mid-point: 50, which indicated the neutral position of the belief scale. Result revealed that 

participants’ reported beliefs in fortune telling was significantly lower than the neutral 

position, MD = −14.34, t (251) = -7.98, p < .001, indicating that participants mostly did not 

believe in fortune telling. Interestingly, we found there was a significant gender difference in 

beliefs in fortune telling. Compared to women (M = 28.04, SD = 26.69), men (M = 42.26, SD 

= 28.50) believed in fortune telling more, MD = 14.21, t (250) = 4.07, p < 0.01. Moreover, we 

found a significant positive relationship between participants’ beliefs in fortune telling and 

their financial risk tolerance level, r = .32, p < .001.  

The descriptive analysis for people’s financial risk tolerance by gender among 

different fortune telling conditions in Study 4.1 is displayed in Table 4.1. Due to a significant 

relationship between beliefs in fortune telling and financial risk taking, we conducted an 

ANCOVA with beliefs in fortune telling as a covariate to test the effects of fortune telling 

outcomes on people’s financial risk taking. We also explored the effect of gender and the 

interaction effect of gender and fortune telling outcomes in this model.  
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Table 4.1 

Descriptive statistics for financial risk tolerance by gender among different fortune telling 

conditions in Study 4.1 

 Fortune telling conditions N Mean SD 

Female Negative  45 14.22 3.03 

Neutral 31 15.84 3.06 

Positive 41 15.37 3.21 

     

Male Negative  38 17.21 3.92 

Neutral  52 16.81 3.35 

Positive  45 18.71 4.34 

     

Total Negative 83 15.59 3.76 

Neutral  83 16.45 3.26 

Positive  86 17.12 4.17 

Effects of fortune telling outcomes and gender difference. As expected, beliefs in 

fortune telling had a significant effect on participants’ financial risk tolerance level, F (1, 

245) = 21.17, p < .001; ηp
2 = .080. The main effect of fortune telling outcomes on 

participants’ financial risk tolerance was significant, F (2, 245) = 4.54, p = .012; ηp
2 = .036. 

When participants received a positive fortune telling outcome, they had higher financial risk 

tolerance than when they received a negative fortune telling outcome (Mnegative = 15.59, SD = 

3.76; Mneutral = 16.45, SD = 3.26; Mpositive = 17.12, SD = 4.17). According to multiple 

comparisons adjusted by Bonferroni, the difference in financial tolerance level reached 

significance, but only between the positive and negative conditions, MD = 1.59, SE = 0.53, p 

< .01. Consistent with previous findings (Charness & Gneezy, 2012), a strong gender 

difference in financial risk tolerance appeared in this study, F (1, 245) = 18.00, p < .001; ηp
2 

= .068. Compared to women (M = 15.05, SD = 3.15), men (M = 17.56, SD = 3.92) showed 

higher level of financial risk taking.  

Interestingly, there was a trend that gender moderated the effects of fortune telling 

conditions, F (2, 245) = 2.99, p = 0.052; ηp
2 = .024. Further analysis indicated that men and 

women responded to a positive fortune telling outcome differently, b = − 2.43, t = − 2.28, p 



79 
 

= .023. Specifically, for men, receiving a positive fortune telling outcome greatly enhanced 

their financial risk tolerance as compared to receiving a neutral one, b = 1.97, t = 2.86, p 

= .005. By contrast, the difference between positive and neutral fortune telling condition was 

not significant for women, b = − 0.45, t = − 0.56, p = .576. In brief, receiving a positive 

fortune telling prediction substantially increased men’ financial risk taking, whereas women 

were unaffected by it. The results are displayed graphically in Figure 4.1.  

 

Figure 4.1.  Mean financial risk tolerance among fortune telling conditions for men and 

women. Error bars represent standard deviations in Study 4.1. 

Discussion 

Study 4.1 revealed that although people in general did not believe in fortune telling, a 

positive (versus negative) fortune-telling outcome did enhance people’s financial risk taking. 

Furthermore, stronger beliefs in fortune telling predicted increased financial risk-taking. It is 

noteworthy that men took greater risk in financial decision making than women. Of 
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importance, the risk-enhancing effect of positive fortune telling (versus neutral fortune 

telling) emerged only among men and not among women. 

The finding that the effects of fortune telling were moderated by gender was 

unexpected and stimulated additional predictions in the next study. Gender differences in risk 

taking have been frequently reported in the literature. Byrnes, Miller, and Schafer (1999) 

have conducted a meta-analysis of 150 studies focusing on gender difference in risk-taking 

tendencies, and found that independent of age, men are more inclined to take gambling risks 

than women. In addition, compared to women, men are also affected more strongly by 

positive superstitious beliefs in lucky numbers (De Paola & Scoppa, 2014). These findings 

suggest that our Study 4.1 findings about gender may not be a statistical anomaly: Men, as 

compared to women, are more motivated to take risks in the financial domain, and especially 

so after a positive fortune-telling outcome. In Study 4.2, we tested if we could get further 

confirmatory evidence for this proposition. 

Study 4.2: Fortune telling in general and risk taking across domains 

Study 4.1 provides preliminary evidence for the idea that people are susceptible to 

fortune telling outcomes even when they are generally skeptical of it. We also found that 

gender was an important factor in these effects, as men took more financial risks after a 

positive fortune telling outcome, whereas women were unaffected by it. Study 4.2 was 

designed to complement Study 4.1 in the following ways. First, we also measured other life 

domains than the financial domain to test if the effects found in Study 4.1 emerged only in 

the financial domain. Second, accordingly we provided more generally formulated fortune 

telling predictions rather than specific ones in the financial domain in both positive and 

negative fortune telling conditions. Third, we wondered whether positive fortune telling 

positively affected people’s some mental states and then affected people’s risk-taking 
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behaviors. Since superstition can boost people’s self-efficacy (Damisch, Stoberock, & 

Mussweiler, 2010), and high perceived self-efficacy increases risk taking (Krueger & 

Dickson, 1994), we explored whether positive fortune telling would boost participants’ 

general self-efficacy, and subsequently affect their risk-taking.  

Method 

Participants. We sought to recruit 500 participants through the online platform 

CrowdFlower ($ 0.75 compensation), and the sample contained a total of 477 complete 

responses. We excluded 36 participants because they either indicated they did not answer all 

the questions seriously, or they reported they were not able to complete the survey without 

any distractions in the background at the end of the survey, leaving a total of 441 cases 

(47.8 % female; Mage = 34.14, SD = 11.25; 84.1% had at least some college education level; 

90.5% English native speakers).  

Procedure and measures. The procedure was almost the same as in Study 4.1. One 

major difference from Study 4.1 was that we used more generally formulated fortune telling 

predictions instead of specific fortune telling predictions in the financial domain in both 

positive and negative fortune telling conditions. For example, in the positive condition, we 

stated “The app predicts that you will be lucky enough to have a prosperous life in the future. 

You will always have the opportunity to express your talent and can achieve remarkable 

success. Chances are big that there will always be enough money for a high quality life. 

Meanwhile, you will easily acquire many good friends and have high quality close 

relationships throughout your life.” In contrast, in the negative condition we stated “The app 

predicts that you will not be lucky enough to have a prosperous life in the future. You will not 

always have the opportunity to express your talent and cannot achieve remarkable success. 

Chances are small that there will always be enough money for a high quality life. Meanwhile, 
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you will not easily acquire many good friends and will have no or troublesome close 

relationships throughout your life.”  

Another major difference from Study 4.1 was that besides the same financial risk 

tolerance scale that we used in Study 4.1, we added some other risk taking measures. We 

used existing likert-type self-assessments of risk taking across different domains, including 

ethical, financial, health or safety, recreational and social domains (Blais & Weber, 2006). 

This way allows us to examine whether a manipulated fortune-telling outcome (positive, 

negative or neutral) would affect people’s risk taking across different life domains. We 

provided 30 statements, and for each we asked participants to indicate the likelihood that they 

would engage in the described activity or behavior if they were to find themselves in that 

situation. We asked participants to provide a rating ranging from Extremely Unlikely to 

Extremely Likely, using a scale from 10 to 70. Example items are: “Taking some questionable 

deductions on your income tax return.” (ethical domain; six items in total; α = .87); “Betting 

a day’s income at the horse races.” (financial domain; six items in total; α = .84); “Driving a 

car without wearing a seat belt.” (health or safety domain; six items in total; α = .78); “Going 

down a ski run that is beyond your ability.” (recreational domain; six items in total; α = .85) 

and “Having an affair with a married man/woman” (social domain; six items in total; α 

= .62). 

Additionally, we included a general self-efficacy scale (Schwarzer & Jerusalem, 

1995) for exploratory purposes. An example item for the self-efficacy was “I can always 

manage to solve difficult problems if I try hard enough.” Another example item was “I am 

confident that I could deal efficiently with unexpected events.” There are ten items in total for 

this scale (α = .82). 
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Results 

Manipulation check. Most of the participants (from 72.6% to 82.8%) were able to 

accurately recall which fortune telling outcome they had received in the study: 77.2% in the 

negative condition, 82.8% in the neutral condition, and 72.6% in the positive condition. 

These findings again indicate that most participants perceived the manipulation of fortune 

telling outcome as intended.  

Beliefs in fortune telling. The correlation between the two items of beliefs in fortune 

telling was .73 (p < .001). Again, we conducted a one-sample t-test to examine the difference 

between participants’ reported beliefs in fortune telling (M = 36.10, SD = 28.83) and the 

neutral scale mid-point of 50. Result revealed that participants’ reported beliefs in fortune 

telling was significantly lower than the neutral scale midpoint, MD = −13.90, t (440) = 

−10.12, p < .001, indicating that in general, participants claimed that they did not believe in 

fortune telling. Again, we found there was a significant gender difference in beliefs in fortune 

telling. Compared to women (M = 29.66, SD = 26.38), men (M = 42.01, SD = 29.76) believed 

in fortune telling more, MD = 12.35, t (438.49) = 4.62, p < 0.01. 

The Pearson correlation between beliefs in fortune telling and risk taking across 

domains are as follows: r = .42, p < .001, in ethical domain; r = .44, p < .001, in financial 

domain; r = .34, p < .001, in health and safety domain; r = .33, p < .001, in recreational 

domain; r = - .13, p < .01, in social domain and r = .28, p < .001, as measured by financial 

risk tolerance test. 

The descriptive analysis for people’s reported risk taking across different domains are 

displayed in Table 4.2. As in Study 4.1, we conducted an ANCOVA using beliefs in fortune 

telling as a covariate to test whether participants’ risk taking across different domains would 
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be affected by the fortune telling outcomes that they received; also, as in Study 4.1, we 

examined the role of gender. 

Table 4.2 

Descriptive analysis for risk taking in different domains in Study 4.2 

Conditions Gender N Ethical Financial Health & safety 

M SD M SD M SD 

Negative  Female 60 24.27 12.88 27.26 12.68 30.24 12.77 

 Male 88 35.17 14.56 37.24 13.56 38.87 14.30 

 Total 148 30.75 14.86 33.19 14.06 35.37 14.30 

         

Neutral Female 78 22.87 12.50 25.23 13.24 28.34 12.32 

 Male 68 34.51 13.35 35.92 11.60 36.45 13.15 

 Total 146 28.28 14.12 30.21 13.56 32.12 13.31 

          

Positive Female 73 22.11 11.41 25.58 11.88 27.07 11.53 

 Male 74 33.29 14.68 36.56 12.41 37.48 10.94 

 Total 147 27.74 14.26 31.11 13.30 32.31 12.36 

Conditions Gender N Recreational Social Financial_RT 

M SD M SD M SD 

Negative  Female 60 31.13 15.44 47.54 8.94 15.20 3.75 

 Male 88 38.86 14.11 47.39 9.93 16.84 3.26 

 Total 148 35.73 15.10 47.45 9.51 16.18 3.55 

         

Neutral Female 78 27.97 14.44 48.59 8.52 14.50 3.87 

 Male 68 39.08 15.06 49.30 8.57 17.41 3.49 

 Total 146 33.14 15.70 48.92 8.52 15.86 3.96 

         

Positive Female 73 29.39 14.87 49.13 9.74 14.27 2.99 

 Male 74 39.23 13.11 47.69 8.92 18.12 3.98 

 Total 147 34.34 14.81 48.40 9.34 16.21 4.01 

Note. Financial_RT = financial risk tolerance. 

Financial risk tolerance. Again, beliefs in fortune telling had a significant effect on 

participants’ financial risk tolerance level, F (1, 434) = 18.96, p < .001; ηp
2 = .042. But the 

main effect of fortune telling outcomes on participants’ financial risk tolerance was not 

significant, F (2, 434) = 0.16, p = .850; ηp
2 = .001. Again, a strong gender difference in 

financial risk tolerance appeared in this study, F (1, 434) = 51.21, p < .001; ηp
2 = .106. 

Compared to women (M = 14.62, SD = 3.56), men (M = 17.42, SD = 3.60) showed higher 
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level of financial risk taking. Again, we found an interaction effect of fortune telling 

conditions and gender on people’s financial risk tolerance, F(2, 434) = 3.41, p = .034; ηp
2 

= .015. The interaction pattern of gender and fortune telling conditions on financial risk 

tolerance is displayed in Figure 4.2. Consistent with Study 4.1, there was a trend that the 

positive prediction increased financial risk tolerance for men. But different from Study 4.1, 

the trend for women was that the negative prediction increased financial risk tolerance in 

Study 4.2. However, for both men and women, these differences were marginal between 

positive and negative conditions (for men: MD = 0.99, SE = 0.56, t = 1.78, p = .075; for 

women: MD = − 1.14, SE = 0.61, t = −1.87, p = .063). 

 

Figure 4.2. Mean financial risk tolerance among fortune telling conditions for men and 

women. Error bars represent standard deviations in Study 4.2. 

Risk taking across domains. As can be seen in Table 4.3, people’s beliefs in fortune 

telling was an important predictor for people’s risk-taking behaviors across all the domains. 

Except for the social domain, the stronger people believed in fortune telling, the more likely 
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they took risks. In addition, gender was an important factor determining people’s risk-taking 

behaviors. Compared to women, men were more risk-taking across all the domains except in 

the social domain. Moreover, we found that independent of gender, the fortune telling 

manipulation had a significant effect on people’s risk taking in the ethical (F(2, 434) = 3.36, 

p = .036; ηp
2 = .015), and health and safety domains (F(2, 434) = 3.69, p = .026; ηp

2 = .017), 

but not in the other domains. Unexpectedly, as can be seen in Table 4.3, the more negative 

fortune telling outcome, the higher risk taking in the ethical domain, but only the difference 

between negative and positive conditions reached significance (MD = 3.78, SE = 1.45, t = 

2.59,  p = .010). Similarly, a negative fortune telling increased people’s risk taking in the 

health and safety domain versus a neutral condition (MD = 3.03, SE = 1.41, t = 2.11, p 

= .033) and a positive condition (MD = 3.61, SE = 1.41, t = 2.53, p = .012).  

In brief, the link between superstitious beliefs and risk taking was robust across 

various of domains, and so was the finding that men were more risk taking than women. 

However, unexpectedly, the effects of the fortune telling manipulation on people’s risk taking 

were absent in most of the domains, and were even in the opposite direction to the predictions 

in the ethical domain and health and safety domain. We marginally replicated the interaction 

of fortune telling with gender on the same financial risk tolerance measure as Study 4.1, but 

not on the self-reported financial risk-taking subscale. 

Table 4.3 

ANCOVA for influence of fortune telling manipulation on risk taking in different domains in 

Study 4.2 

Variables Ethical Financial Health & safety Recreational Social Financial_RT 

 (Risk tolerance) 
F F F F F F 

Beliefs in fortune telling 73.96*** 83.26*** 45.11*** 40.37*** 7.64** 18.96*** 

Gender 53.34*** 51.51*** 37.66*** 30.98*** 0.09 51.21*** 

Fortune telling conditions 3.36* 2.91 3.69* 1.30 1.45 0.16 

Gender × Fortune telling 0.10 0.06 0.21 0.60 0.44 3.41* 
* p < .05; **  p < .01; *** p < .001; Financial_RT = financial risk tolerance. 
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General self-efficacy. We explored whether the fortune telling manipulation would 

affect people’s general self-efficacy and hence their risk-taking behaviors. However, beliefs 

in fortune telling was not a significant predictor of general self-efficacy, F(1, 434) = 1.04 , p 

= .308; ηp
2 = .002. The ANCOVA analysis revealed no statistical evidence for the effect of 

the fortune telling manipulation either, F(2, 434) = 1.45 , p = .236; ηp
2 = .007. No gender 

difference in general self-efficacy appeared, F(1, 434) = 0.37 , p = .546; ηp
2 = .001. No 

significant interaction effect of manipulation and gender emerged, F(2, 434) = 0.04, p = .961; 

ηp
2 = 0. Furthermore, results revealed that general self-efficacy predicted decreased risk 

taking in the ethical (r = − .22, p < .001) and health & safety domains (r = − .14, p = .002), but 

increased risk taking in the social domain (r = .31, p < .001). No significant correlations with 

general self-efficacy were found in the other risk-taking domains. 

Discussion 

 In Study 4.2, we used more generally formulated fortune telling predictions and 

added a self-reported risk-taking scale with multiple life domains to the financial risk 

tolerance test. The moderation effect of gender appeared again in the financial domain as 

measured by the financial risk tolerance test. The effect of a positive fortune-telling outcome 

showed the same pattern for men as in Study 4.1, although the effect was only marginal. 

Again, we found men had stronger financial risk tolerance after a positive fortune telling. 

Importantly, we consistently found that men were more risk taking than women in all life 

domains except the social domain, and stronger beliefs in fortune telling were related to a 

stronger willingness to take risks in all life domains except the social domain. We also found 

some unexpected findings when risk taking was measured with the self-reported scales. As 

self-assessment often provides inaccurate self-predictions (Dunning, Heath, & Suls, 2004), 

we wondered whether fortune telling would affect people’s concrete risk-taking behaviors. 

We examined this in Study 4.3.  
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Study 4.3: Fortune-telling and Gambling Behaviors in the Laboratory 

Study 4.3 was designed to extend the two online studies in several aspects. First, we 

examined real risk-taking behavior. To do so, we introduced a gambling game to investigate 

the influence of fortune telling on people’s real financial risk-taking behaviors. Second, we 

complemented two online studies by conducting Study 4.3 in the laboratory, a controlled 

environment where participants are less likely to be distracted or interrupted. Third, as 

perceived control can be affected by a certain superstition (e.g., ritual enactment; Norton & 

Gino, 2014; Tan et al., in preparation), and stronger perceived control has been found to be 

related to a higher level of risk taking (Horswill & McKenna, 1999), in Study 4.3 we 

explored whether feelings of control over the future were enhanced by positive fortune 

telling, and were related to stronger financial risk-taking. 

In Study 4.3, we used the same fortune-telling manipulation as in Study 4.1. After the 

manipulation, however, we asked participants to play two small gambling games: One was a 

hypothetical gambling game that involved willingness to buy lottery tickets, and the other one 

was a real gambling game in which participants got the opportunity to bet a bonus of 50 Euro 

cents for a 10% chance of winning 5 Euros. We hypothesized that receiving a positive 

fortune-telling outcome (versus neutral or negative) would make people more likely to play 

the gambling game. Furthermore, based on the results of Study 4.1 and 4.2, we expected that 

this would be especially true for men. We also included six items to measure participants’ 

feelings of control over the future to test its relationships with fortune telling and financial 

risk-taking. 

Method 

Participants and design. 195 participants were recruited on campus to participate in 

our lab study for 2 Euros or course credits. During the study participants also received a 
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bonus of 50 Euro cents, which they could either keep, or bet with a 10% chance of winning 5 

Euros. One male participant was excluded for providing an incomplete response, while one 

female participant was excluded because she indicated she did not answer all the questions 

seriously at the end of the survey, leaving a total of 193 valid cases (67.9 % female; Mage = 

21.80, SD = 4.25; 81.9% Dutch native speakers). Participants were provided with an online 

link to the experiment hosted on Qualtrics. Participants were randomly assigned to one out of 

three possible fortune-telling outcomes (positive, neutral, negative). 

Procedure and measures. The procedure was almost the same as in Study 4.1 except 

for two differences. First, after rating the fortune telling app, we also asked participants to 

rate their feelings of control over their future. There were six items in total (α = 0.83). Two 

example items are “To what extent do you have the feeling that you have some control over 

your future luck?” and “How much influence do you feel like you have over your future 

luck?”. These items were measured with 100-point sliders, with which “0” means “Very little 

control”, while “100” means “A great deal of control”. Second, after ‘Study two’, which was 

the same materials from Study 4.1 and Study 4.2 for a recognition task as a filler, we told 

participants to start ‘Study three’, in which we asked participants to play two gambling 

games. One was a hypothetical gambling game while the other was a real gambling game. In 

the hypothetical game, we told participants to imagine that from their participant fee, they 

could buy lottery tickets (25 Euro cents or 2 course credits for each with possibility of 

winning 10 Euros) with a maximum number of 8. Participants then indicated how many 

lottery tickets they would buy. (The range of the number of the lottery tickets participants 

could buy was from 0 to 8). 

Game two, then, was a real gambling game. We told participants that every 

participant would receive an additional 50 Euro cents on top of their fee or credits. We 

offered them two options: (1) Keep the additional 50 Euro cents. In this case, participants 
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would leave the experiment with 2 Euros or course credits, plus an additional 50 Euro cents; 

Or (2) play a real small gambling game with the additional 50 Euro cents as a wager. In the 

latter case, besides the 2 Euros or course credits, participants would have 10% chance of 

winning an additional 5 Euros and 90% chance of winning nothing. We first asked 

participants to rate the extent to which they favored each option: Either play or not play using 

a 100-point scale. Then we asked them to make the final decision whether to play or not. 

Participants who chose to play the gambling game would either lose the additional 50 Euro 

cents or win an additional 5 Euros, which was determined by chance (i.e., the 5 Euros were 

provided in 10% of the cases). 

After the game, we asked participants whether they answered all the questions 

seriously. We also asked participants which fortune-telling outcome they received to check 

the effectiveness of our manipulation. At the end, we rated participants’ beliefs in fortune 

telling in the same way as it was in Study 4.1. The correlation between these two items was 

high, r = .61 (p < .001), and we averaged participants responses into an index of beliefs in 

fortune telling. All the participants were debriefed at the end of the research. 

Results 

Manipulation checks. Again, most of the participants (around 80%) were able to 

accurately recall which fortune telling outcome they had received: 85.9% in the negative 

condition, 79.7% in the neutral condition, and 86.2% in the positive condition.  

Beliefs in fortune telling. We conducted a one sample t-test to test the difference 

between participants’ reported beliefs in fortune telling (M = 22.11, SD = 21.54) with a scale 

mid-point of 50. Result revealed that participants’ reported beliefs in fortune telling was 

significantly lower than the neutral midpoint of the scale, MD = − 27.89, t (192) = − 17.99, p 

< .001, indicating that in general, participants did not believe in fortune telling. However, in 
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this study we did not find significant gender difference in beliefs in fortune telling. Women 

(M = 23.26, SD = 20.40) and men (M = 19.68, SD = 23.76) showed almost the same strength 

in believing in fortune telling, MD = 3.59, t (191) = 1.08, p = .28. 

Willingness to buy hypothetical lottery tickets. We aimed to test whether 

participants’ willingness to buy hypothetical lottery tickets would be affected by the fortune 

telling predictions they received. As in previous studies, we included beliefs in fortune telling 

as a covariate into the model. However, beliefs in fortune telling was not a significant 

predictor for people’s willingness to buy the lottery tickets, F(1, 186) = 0.60, p = .441; ηp
2 

= .003. It revealed no difference in participants’ willingness to buy lottery tickets between the 

fortune telling conditions either, F(2, 186) = 0.21, p = .813; ηp
2 = .002. We only found a 

significant gender difference in participants’ willingness to buy lottery tickets, F(1, 186) = 

7.01, p = .009; ηp
2 = .036. Male participants were willing to buy more lottery tickets (M = 

4.06, SD = 3.13) than female participants (M = 2.98, SD = 2.41). The interaction of fortune 

telling conditions with gender was not significant, F(2, 186) = 0.10, p = .909; ηp
2 = .001.  

Real gambling behavior. The correlation between real gambling decision-making 

and the number of hypothetical lottery tickets participants were willingness to buy was not 

strong (r = .31, p < .001). It suggests that it is useful to run separate analyses on the 

hypothetical gamble and the real gamble. In a generalized linear model, choosing “Binomial” 

for probability distribution, “Logit” for link function, and treating “1” (betting) as the 

response, while treating “0” (not betting) as the reference category, we checked the effects of 

beliefs in fortune telling, gender, and the interaction effects of gender and fortune telling 

conditions on participants’ decision making for the gambling game. The model was 

satisfactory, which was marginally significant against the intercept-only model, χ2 (6, N = 

193) = 11.37, p = .078.  
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Surprisingly, the effect of beliefs in fortune telling and the effect of gender on 

participants’ decision-making for a gambling game were not significant, χ2 (1, N = 193) = 

1.63, p = .202 and χ2 (1, N = 193) = 1.33, p = .249 respectively. Although it showed men 

(95.5%) were more likely to gamble as compared to women (76.7%) after a positive fortune 

telling outcome, the interaction effect of gender and fortune telling did not reach significance 

in this study, χ2 (2, N = 193) = 3.27, p = .20.  

However, as in Study 4.1, we found a significant main effect of the fortune telling 

manipulation, χ2 (2, N = 193) = 6.66, p = .036. The percentage of choosing to gamble in each 

fortune telling condition (for men, women, and total) is listed in Table 4.4 and Figure 4.3. 

According to multiple comparisons of estimated marginal means with Bonferroni adjustment, 

the more positive fortune telling outcome participants received, the more likely participants 

decided to gamble, with 90% of choosing to gamble in the positive condition, as compared to 

71% in the neutral condition, MD = 0.19, SE = 0.08, p = .046; and 64% in the negative 

condition, MD = 0.26, SE = 0.08, p < .01. The difference between negative and neutral 

conditions was not significant. In sum, positive fortune telling leads to more gambling, but 

only in the case of a real gamble, not a hypothetical one. This effect was not moderated by 

gender in the present study; put differently, also in Study 4.3 positive fortune telling 

increased financial risk-taking among men, although in this study the effect also emerged 

among women. 
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Table 4.4 

Descriptive statistics for decision-making for a real gambling game among different fortune 

telling conditions in Study 4.3 

 Decision-making (Count (%))  

Not to gamble To gamble Total 

 

Negative condition 

 

Male 7(35%) 13(65%) 20 

Female 15(34.1%) 29(65.9%) 44 

Subtotal 22 42 64 

% within conditions 34.4% 65.6% 100% 

     

 

Neutral condition  

 

Male 6(30%) 14(70%) 20 

Female 12(27.3%) 32(72.7%) 44 

Subtotal 18 46 64 

% within conditions 28.1% 71.9% 100% 

     

 

Positive condition 

Male 1(4.5%) 21(95.5%) 22 

Female 10(23.3%) 33(76.7%) 43 

Subtotal 11 54 65 

% within Conditions 16.9% 83.1% 100% 

     

Total Count 51 142 193 

% within conditions 26.4% 73.6% 100% 

 

 

Figure 4.3. Proportion of playing a gambling game among fortune telling conditions for men 

and women in Study 4.3. 
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Feelings of control over future. We explored whether the fortune telling 

manipulation affected people’s feelings of control over the future and hence affected their 

risk-taking behaviors. However, there was no effect of fortune telling on people’s feelings of 

control over future, F(2, 186) = 1.74, p = .179. The interaction with gender was not 

significant either, F(2, 186) = 1.73, p = .181. Meanwhile, there was almost no correlation 

between feelings of control over future and risk-taking behaviors in this study. These findings 

indicate that the effects of fortune telling on risk taking emerge independent of participants’ 

feelings of control over future. 

Discussion 

Again, Study 4.3 suggested that participants mostly did not believe in fortune telling. 

Unexpectedly, the relationship between beliefs in fortune telling and financial risk taking did 

not reach statistically significance. At the same time, Study 4.3 did provide further evidence, 

for the enhancing effect of a positive fortune telling on people’s financial risk-taking 

behavior as reflected in actual gambling behavior in a lab setting. A randomly assigned 

positive fortune-telling outcome made participants more likely to play a gambling game 

rather than keep the money for themselves. This effect was independent of gender, while the 

gender difference in gambling did not show up either. Finally, we explored whether feelings 

of control played a role in the effects of fortune telling. However, no evidence supported this 

speculation. 

Meta-analysis: Gender as a Moderator for the Effect of Positive Fortune Telling 

Across three experimental studies, we consistently found that positive fortune telling 

(either versus neutral fortune telling or negative fortune telling) enhanced men’s financial risk 

taking. However, the effects for women were less consistent. The Study 4.2 findings suggest 

that these interactive effects of gender are specific for financial risk-taking and does not 
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generalize to other domains through self-report scales. Since the moderation effect of gender 

was not significant in Study 4.3 and only marginally significant in Study 4.1, and the simple 

contrasts of positive fortune telling condition versus neutral condition were not statistically 

significant in Study 4.1 and Study 4.2, we conducted an internal meta-analysis to examine the 

robustness of the moderation effect of gender and the simple contrast effects of positive 

fortune telling against a neutral condition for men and women respectively. 

We calculated the effect sizes and sampling variances for the contrast of a positive 

fortune telling condition against a neutral condition for men and women respectively in three 

studies using the R package ‘Effect Size Computation for Meta Analysis’ (Lüdecke, 2017). In 

order to use the same measure of effect size across three studies, we followed a conventional 

way (Chinn, 2000) to have transformed log(Odds Ratio) and sampling variances in Study 4.3 

into standardized mean difference and new sampling variances, and we used the latter for 

Study 4.1 and Study 4.2. We first tested the moderation effect of gender using the R package 

‘metafor’ (Viechtbauer, 2010). We found that the moderation effect of gender was 

significant, QM  (df = 1) = 4.47, p = .035. Then we estimated the average effect size for men 

and women. The meta-analysis revealed that the effect size (SMD, standardized mean 

difference) for men was 0.33 [0.08, 0.58], which indicates a small to medium effect, whereas 

there was no significant effect for women, the estimate of which was – 0.05 [– 0.30, 0.20].  

General Discussion 

In sum, three experiments and an internal meta-analysis of them uncovered three main 

findings. First, findings revealed a positive association between superstitious beliefs in 

fortune telling and financial risk taking. People who reported higher superstitious beliefs in 

fortune telling also reported an increased tolerance for financial risks (found in Study 4.1 and 

Study 4.2). Second, we found that in general, people indicate that they do not believe in 
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fortune telling (across three studies). Third, despite the fact that they did report not to believe 

in fortune telling, participants (especially men) nevertheless were affected by it: Positive 

fortune telling enhances men’s financial risk taking (across three studies), whereas no such 

effect of positive fortune telling emerged among women (except in Study 4.3). This risk-

taking effect for men in the financial domain as consequence of a positive fortune telling was 

further supported by an internal meta-analysis of the three experiments.  

The paradox – not believing it, but acting upon it. Our research findings are 

consistent with Risen (2016)’s claim that people often are susceptible to superstition even 

when they claim to not believe in it. There is a paradox about believing in superstition in 

modern times — that is, people act upon superstition while they claim to not believe in it. 

Since the rise of scientific empiricism, superstition has been negatively valued in society. For 

instance, it was believed that superstition was caused by the workings of a lower form of 

human intelligence (Frazer, 1922). New insights produced a shift in common understandings 

of superstition, however. Sloman (2014) suggested that it may be part of human nature to 

construct causal relationships among events, regardless of whether the causal links are real or 

not. In other words, it is natural for people to be superstitious by believing luck (good or bad) 

is controllable or predictable. Across three studies, we found in general, people claimed that 

they do NOT believe in fortune telling, but nevertheless, particularly men’s financial decision 

making were affected by the (positive) fortune telling outcomes. These findings imply that 

superstition may exert influence on people at a subconscious level.  

Gender difference in superstition. There is no scientific consensus yet regarding the 

question if men or women are more superstitious. Some researchers proposed that women are 

more superstitious (Wiseman & Watt, 2004). However, some research evidence is consistent 

with the notion that men are more superstitious. For instance, a field experiment on lucky 

numbers suggested that being assigned to lucky numbers does not influence women, but 
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increases overconfidence among men (De Paola, Gioia, & Scoppa, 2014). In two of our three 

studies (Study 4.1 and 4.2) we found men have stronger beliefs in fortune telling. In addition, 

according to the meta-analytic overview of three studies, men were significantly affected by 

positive fortune telling whereas women were not. The present research therefore supports the 

idea that men are more susceptible to superstition than women, at least in financial decision-

making situations.  

Superstition and risk taking. In two of our three studies (Study 4.1 and 4.2) we 

found significant positive associations between superstition and risk taking. These findings 

are consistent with the hypothesis that superstition works as one kind of coping-mechanism 

for big potential losses in a risky decision-making situation. From this point of view, the 

riskier the situation, the stronger need for superstition. Some groups, including sportsperson, 

gamblers, sailors, soldiers, miners, financial investors and college students, who have to deal 

with high risky situations are also considered as traditionally superstitious groups (Vyse, 

2013).  

This point of view may also help people understand why men are more affected by a 

positive fortune telling. According to a meta-analysis by Byrnes, Miller and Schafer (1999), 

men in general are more risk taking than women. Men consistently take greater risks than 

women in the financial domain (Bernasek & Shwiff, 2001; Sunden & Surette, 1998). From an 

evolutionary perspective, risk-taking behaviors may serve multiple important functions for 

men, such as acquiring social status and resources, attracting high-quality mates, and 

establishing and affirming manhood after gender threats (for a review, see Weaver, Vandello, 

& Bosson, 2013). However, risks naturally entails potential losses, and thereby pose potential 

threats to risk-takers. Men are not totally blind to risks. Superstition suggesting that good luck 

is ahead may decrease anxiety among men, provide a justification for a risky choice, and 

consequently increase their risk-taking behaviors. Put differently, men are more likely than 
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women to take risks in the financial domain, and positive superstitious beliefs encourage such 

risk-taking further. 

Strengths, limitations, and future directions. Empirical research on superstition and 

financial risk taking constitutes largely uncharted territory (Hirshleifer, Jian, & Zhang, 2018).  

Although a few previous studies have investigated relationships between various forms of 

superstition—such as lucky numbers—and risk taking (e.g., Jiang, Cho, & Adaval, 2009; 

Kramer & Block, 2007), the experimental studies presented here are among the first to 

examine how fortune telling influences financial risk taking. While lucky numbers are deeply 

rooted in certain cultures, fortune telling predicts the future based on irrelevant information. 

In addition, in order to avoid demand characteristics, we used a distractor task between the 

fortune telling manipulation and risk-taking measures, and all these three parts were told to 

be different studies to participants. We also measured participants’ beliefs in fortune telling, 

which indeed predicted risk taking, and statistically controlled for these beliefs when 

examining the influence of fortune telling on people’s risk taking. Last but not least, most 

empirical research on this topic was conducted with Asian participants (e.g., Jiang, et al., 

2009), but we conducted our research with Westerners. The enriched cultural diversity of 

participants increases the generalizability of the research findings on this topic. 

However, there are two limitations for the current research. One limitation is that 

because the empirical study of superstition is quite novel and theories of superstition are still 

rather preliminary, the present research is mostly driven by assumptions about the underlying 

processes that cause these effects. We believe the findings reported may therefore contribute 

to theorizing illuminating why men are subject to superstition when they take financial risks. 

Another limitation pertains to the scope of the superstition construct that we investigated. 

Specifically, we only investigated one form of superstition, which is fortune telling. It cannot 
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be concluded with confidence whether the findings will replicate for other forms of 

superstition. This suggests worthwhile empirical challenges for further research. 

It is also worth noting that there are some inconsistencies between the present 

research and previous research on superstition. It previously has been found that superstition 

brings people psychological benefits. For example, Damisch, Stoberock, and Mussweiler 

(2010) found that superstition boosted people’s perceived self-efficacy, increased their task 

persistence, and then improved their performance in upcoming tasks. Another well-known 

function of superstition is that people rely on superstition to combat stress, and to cope with 

losses by regaining a sense of control (Keinan, 2002; Malinowski, 1954; Norton & Gino, 

2014; Scheibe & Sarbin, 1965). In the present research, however, we did not find any effect 

of fortune telling on people’s perceived self-efficacy and feelings of control over the future. 

We speculate that as compared to embodied superstitious acts, such as ritual enactment, 

fortune telling is more information-based and thus may work in a different manner. In 

addition, while our findings suggest that positive superstition enhances people’s subsequent 

risk taking, the effects of negative superstition are relatively unpredictable. Therefore, 

researchers need to carefully categorize different manifestations of superstition, and 

investigate the effects and the underlying psychological mechanisms of each category 

separately in future research. 

Conclusions 

 In spite of the popularity of superstition in people’s daily life, theories and empirical 

research on people’s susceptibility to superstition are still rather limited. The present findings 

indicate that positive fortune telling is an important factor for people’s financial risk taking. 

This seems particularly true for men, even when they claim not to believe in superstition. 

This paradox is intriguing in itself, and potentially important to understand people’s 
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behaviors as financial decision makers –at home, in organizations, or at financial markets.  

As such, the findings add credence to the general idea that relatively subtle processes, which 

decision makers may not be able or willing to recognize, can exert quite pronounced 

influences in taking financial risks. 
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Chapter 5: General Discussion 
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Humans inevitably encounter situations where they have to face losses or potential 

losses. Losses may be as trivial as losing an empty wallet, or as life changing as losing an 

important family member. Although varying in impact, most losses have a negative impact 

on people’s lives, and negatively affect their financial, physical, or psychological wellbeing. 

It also often happens that people use unusual coping mechanisms after experiencing painful 

losses, such as taking costly risks, and resorting to superstition. Understanding how people 

react to losses is important for improving people’s loss management. In the present 

dissertation, we focused on the relationships between losses, risk-taking, and superstition, 

which are still rarely explored in the research literature. To be specific, we examined the role 

of behavioral approach motivation in people’s risk seeking after losses (in Chapter 2); we 

explored the function of superstitious rituals for loss-coping (in Chapter 3); and we 

investigated the power of positive fortune telling in enhancing financial risk-taking (in 

Chapter 4). We achieved these research aims mainly by using both experimental and 

correlational designs. Besides, we took a qualitative approach for a pilot study for the 

research on rituals in Chapter 3. Below we will summarize the contributions that each 

empirical chapter provides to these themes. 

Overview of Empirical Findings 

Behavioral Approach Motivation for Risk-seeking under Losses 

In Chapter 2, we emphasized the interacting motivational influences of situation-

induced state behavioral approach, and trait behavioral approach, in understanding people’s 

risky decision-making in the face of losses. Although people are risk averse in general 

(Schneider & Lopes, 1986), a common finding is that people become more risk seeking after 

losses (e.g., Kahneman & Tversky, 1979). At the extreme, people may even become 

pathological risk seeking under losses (e.g., Campbell-Meiklejohn, Woolrich, Passingham, & 
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Rogers, 2008). As compared to cognitive models that emphasize people’s perception and 

evaluation of information in a given decision-making situation (e.g., prospect theory; 

Kahneman & Tversky, 1979), motivational theories accounting for people’s risk-seeking 

under losses have not yet received sufficient attention.  

We advance a new violation-compensation perspective (Jonas et al., 2014) to explain 

people’s risk seeking under losses. In this perspective, we emphasize the role of behavioral 

approach motivation, which can be triggered by a situational expectancy violation 

(McGregor, Nash, Mann, & Phills, 2010), particularly for people high in trait behavioral 

approach. Indeed, our findings showed that behavioral approach motivation plays important 

roles in enhancing people’s risk seeking under losses. Results from two experimental studies 

consistently showed that an expectancy violation can motivate people high in trait behavioral 

approach to become more risk-seeking under losses. Moreover, results of Study 2.1 

uncovered that this effect appears only for decisions framed in terms of losses, but not in 

terms of gains. 

 Thus, people’s risk preference in the domain of losses is impacted by the combination 

of situational behavioral approach states and chronic behavioral approach traits. That is, high 

approach individuals are prone to become even more risk seeking when they face unexpected 

losses in an uncertain world. Hence, the present research findings highlight the important role 

of behavioral approach motivation in enhancing risk seeking when people face losses. 

The Benefits of Rituals in Response to Losses 

In Chapter 3, we explored the functional roles of rituals for coping with losses. Ritual 

behavior is defined as a predefined sequence of symbolic actions – typically characterized by 

formality and repetition – that lacks direct or immediate instrumental purpose (Brooks et al. 

2016; Grimes, 2013; Schippers & Van Lange, 2006). Ritual response is a feature of modern 
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superstitions (Campbell, 1996). The reasons why people perform rituals for loss situations are 

not yet fully understood. Norton and Gino (2014) examined and found performing rituals 

helped people restore feelings of control after losses. It is found that perceived future benefits 

(i.e., deriving future benefits from past experience) is adaptive for loss coping as one 

construal of meaning (Davis, Nolen-Hoeksema, & Larson, 1998). In Chapter 3, we sought to 

examine whether the use of rituals after losses would help people derive more future benefits 

from their past loss experiences. We also investigated the effects of rituals on perceived sense 

of control and satisfaction with life for the present research. 

 An exploratory pilot study in Chapter 3 suggested that rituals serve three purposes in 

people’s daily lives: maintaining positivity, gaining control, and seeking meaning. We also 

conducted an experimental study in the lab, and a correlational study online, to examine the 

functions of rituals for coping negative outcomes. In the experimental study, a lottery loss 

(versus no loss) of an endowed mug and the performance of an artificial ritual (versus a 

neutral typing task) were manipulated. In the correlational study, the impact of life events 

(both positive and negative) that people experienced in the past three years, and the extent to 

which people used rituals in their everyday life, were rated. These two studies consistently 

demonstrated significant interaction effects of outcomes and rituals on perceived future 

benefits. Specifically, after experiencing negative outcomes, using rituals is associated with 

increased perceived future benefits, whereas after having successfully avoided possible 

negative outcomes, using rituals is associated with decreased perceived future benefits. 

Additionally, we conducted Study 3.3 with two separate samples, one from China and one 

from the USA. We asked people to perform a personal ritual (versus no ritual) after they 

recalled a life event (positive, neutral or negative) that people experienced in the past three 

months. We found a trend that after a recalled negative life event, performing a ritual 

increases people’s perceived future benefits for the China sample, though the effect is 
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marginally significant. However, for both samples, performing a ritual (versus no ritual) 

increases people’s satisfaction with life particularly after a recalled negative life event. 

Finally, after a recalled negative life event, performing a ritual also increases people’s 

perceived sense of control, but only for the China sample. The effects of rituals on restoring 

perceived sense of control after losses are in the expected direction in both Study 3.1 and 

Study 3.2, but they are not statistically significant. 

 Tentatively, when taken together, the findings provide some evidence in support of 

the benefits rather than costs of using rituals particularly for coping with negative outcomes. 

These findings are in line with our argument that using rituals, as one popular form of 

believing in superstition, represents one important way in which people might cope with 

threatening situations. Using rituals may help people restore their psychological well-being, 

by strengthening their perceived future benefits out of the negative events for example. 

People who experienced (major) losses may benefit from using rituals.  

Positive Fortune Telling Enhances Men’s Financial Risk-taking 

In Chapter 4, we examined the power of fortune telling, as another popular form of 

superstition, in enhancing people’s financial risk taking. Financial decision-making that 

involves financial gains and losses is important for every household or independent adult. For 

example, a bad decision to use all household savings for losing stocks will greatly decrease 

the financial independency of the household. Households that suffer such big financial losses 

will subsequently suffer from lowered quality of life and reduced happiness. In people’s daily 

lives, it is still common to consult fortune-telling services before making important financial 

decisions. It is particularly the case in Hong Kong. However, empirical research on the 

influence of fortune telling on people’s financial decision-making constitutes a novel topic 

that has received virtually no empirical attention.  
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In Chapter 3, we explored and found that superstition may help people in coping with 

negative outcomes. In Chapter 4, we test whether superstition, specifically fortune telling, 

would affect people’s financial risk taking such that positive fortune telling boosts people’s 

subsequent financial risk taking, while negative fortune telling inhibits people’s subsequent 

financial risk taking. In this Chapter, we conducted three experimental studies in total, two 

online and one in the lab. The basic procedure in all three experiments was as follows: 

Participants first used an online fortune telling application by submitting their basic 

information (such as their birth date) to a website, and then they received one of the three 

different types of fortune telling outcomes, positive, neutral or negative. After that, they 

either finished a test for financial decision-making (in the online experiments) or an actual 

gambling game (in the lab experiment). Results from the two online experiments consistently 

revealed that positive fortune telling enhances financial risk taking particularly among men. 

In the lab experiment, results suggested that positive fortune telling enhances the likelihood 

that college students gamble for real money. Furthermore, an internal meta-analysis of these 

three studies revealed that the effect of positive fortune telling (versus neutral fortune telling) 

is significant for men, but virtually absent for women. Thus, positive fortune telling can yield 

increased financial risk taking in men, but not (or less so) in women. Together, these findings 

illustrate the power of positive superstition in affecting men’s financial decision-making. 

Implications and Future Directions 

 With the Threat Defense Compensation theory (Jonas et al., 2014), we have advanced 

a new theoretical perspective for understanding people’s coping with losses, which, as we 

have argued, may include mechanisms that are viewed by many outsiders as uncommon or 

even unusual. Specifically, the studies presented in the current dissertation increase our 

understanding of people’s uncommon coping-behaviors (i.e., costly risk-taking, believing 

superstition) when they are facing and dealing with losses. Below we address the implications 
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of the empirical findings in this dissertation, and future directions for the research in this 

field. 

Behavioral Approach Motivation for Losses Prevention 

 Behavioral approach motivation represents a system sensitive to signals of reward, 

non-punishment and escape from punishment (Carver &White, 1994; Elliot & Thrash, 2002; 

Gray, 1990). According to the five-element reinforce sensitivity theory: RST-5 (Corr & 

McNaughton, 2012), a behavioral motivational state can be induced by gain production and 

loss prevention. However, in the research literature, behavioral approach motivation rarely 

has been used directly to explain people’s risk-taking in a loss situation. The cognitive 

theories that focused on people’s perceptions on the information of risky situations rather 

than motivations underlying people’s decision-making in such situations, prospect theory for 

instance, are not enough for accounting for people’s risk-seeking under losses (Lopes, 1987). 

Recently, the role of behavioral approach motivation in threat-defending situations where 

expectancy violations exist, has been considerably stressed (McGregor, et al., 2010; Proulx, 

et al., 2012). Meanwhile, Scholer et al. (2010) claimed that a prevention-focused regulatory 

state, which is a behavioral approach state that arises from loss prevention, is the major 

underlying motive for people’s risk-seeking under losses. With these insights, in Chapter 2, 

we made the very first attempt to examine the role of behavioral approach motivation in 

people’ risk-taking under losses and empirically confirmed our reasoning. Thus, we have 

made an original contribution to the empirical literature by demonstrating that a behavioral 

approach state that is triggered by an expectancy violation, can strengthen people’s risk-

seeking under losses, particularly for people high in trait approach motivation. 
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The Pros and Cons of Believing in Superstition 

Superstition seems quite a universal phenomenon, occurring throughout history and in 

many cultures. The reasons why people believe in superstition have interested researchers for 

decades. While some scientists consider believing in superstition is irrational or even 

pathological, some scientist claim that it is common for heathy and intelligent adults to 

believe in superstition (for a review, see Risen, 2016). It is acknowledged that superstition is 

related to people’s needs to fight against threat, risk and uncertainty (Keinan, 1994; 

Malinowski, 1954; Norton & Gino, 2014; Vyse, 2013). In Chapter 3, we focused on the use 

of rituals for loss coping. In line with Norton and Gino (2014), who proposed that using 

rituals would provide compensatory control after experiences of losses, we emphasized the 

benefits of using rituals for loss coping in terms of strengthened compensatory meaning 

(specifically for perceived future benefits) after experiences of losses. Our empirical findings 

indicate that using rituals can provide some compensatory psychological benefits, such as 

perceived sense of control, perceived future benefits, or satisfaction with life, after losses.  

  However, the effects of superstition for a non-loss situation deserve further research. 

In this dissertation, we stress the relationship between losses and superstition and the function 

of superstition for loss coping. We found that people recognize an artificial ritual as such only 

in a loss situation, and the effect of using a ritual differs as the extent of loss experiences 

varies. Using rituals can be beneficial for adverse situations where people experience losses, 

but maybe detrimental when there are no losses to deal with. However, we do have 

celebration rituals in our daily lives. We assume people usually perform these kinds of rituals 

for loss prevention. Future research can investigate the effects of superstition for these kinds 

of situations where losses are not directly visible. 
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Superstition and Financial Risk Taking: The Effect of Illusory Good Luck 

Previous findings suggested that people often make their financial decisions based on 

their superstitious beliefs in good luck (Yardley, 2006). For example, people are more likely 

to buy a product (e.g., a house or a car plate) that is priced with a lucky number than one that 

it is cheaper but priced with an unlucky number (Fortin, Hill, & Huang, 2014; Ng, Chong, & 

Du, 2010). But it has not yet been examined with well-designed experiments whether 

people’s financial risk taking would still be affected when they claim not to believe in 

superstition, and the influence of their superstitious beliefs is empirically controlled for. In 

Chapter 4, our results revealed that people’s financial risk taking indeed can be strengthened 

by a randomly assigned positive fortune telling outcome, regardless of whether they believe it 

or not, and this effect is more pronounced for men than women. 

 Although superstition, such as fortune telling, is widespread in everyday life, its 

psychological impact is often overlooked. According to Risen (2016), people sometimes 

claim they are not superstitious, but they act upon superstition. We demonstrated that even 

when people do not believe fortune telling, their actions are influenced by different fortune 

telling information they have received. This further underscores the influence of superstition 

for people’s subsequent financial decision-making.  

It is particularly interesting that “good luck” is often due to randomness, even though 

people may embrace other explanations or theories. Since all outcomes are randomly 

assigned, the good luck people have received from a fortune telling service is completely 

determined by chance. Meanwhile, unlike good luck in a lottery game, illusory good luck will 

not generate any immediate benefit. Illusory good luck is implied by this research, but has not 

been explicitly examined before. The reasons why people are susceptible to illusory good 

luck are unknown. We assume people rely on superstition for handling the potential losses 
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that a risky event entails. A strong motivation to avoid losses could drive people to favor 

information that feeds optimism and hope, more so than information that feeds realism or 

pessimism. Future research could test whether people’s beliefs in their illusory good luck is 

stronger when their motivations to take risks for more gains or less losses are stronger. 

Who Are More Superstitious? Men or Women? 

An intriguing question is whether there is any gender difference in believing in 

superstition. Currently, there is no scientific consensus regarding the question if men or 

women are more superstitious. Our research findings suggest that, at least in the domain of 

financial decision making, men seem more superstitious than women. Men have reported 

stronger beliefs in fortune telling, and men’s financial risk-taking is strengthened more 

consistently by illusory good luck. As the gender difference in risk-taking in general is robust 

(Byrnes, Miller, & Schafer, 1999), and there is also a link between superstition and risk-

taking, we suggest that the stronger beliefs in superstition among men is due to a stronger 

need to deal with the threats associated with risk-taking activities. Meanwhile, the effect of 

superstition on women’s financial risk-taking is less pronounced. The gender difference in 

beliefs in superstition, and whether it may also be observed for domains other than financial 

decision making, deserves more future research. 

Strengths and Limitations 

There are some limitations across our empirical chapters that we would like to 

acknowledge. First, some of the effect sizes that we observed are small, for example the 

compensatory perceived future benefits of rituals after losses in Chapter 3. It is therefore 

worthwhile to conduct well-powered replication studies with improved designs for such 

effects. 
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Another limitation is that the losses we have investigated for the present dissertation 

varies across studies, which can be either specific (e.g., a loss of an endowed mug), abstract, 

(e.g., the negative impact of a major life event), or hypothetic (e.g., the loss mentioned in the 

Asian disease problem). The variety in loss manipulations may raise the question whether we 

are investigating the same processes across different studies. As it is not an easy task to 

manipulate loss experiences in an experiment, we tried to operationalize losses in a feasible 

manner that matches the specific study design. At the same time, a strength of the fact that we 

have investigated different types of losses is that it increases faith in the generalizability of 

our research findings across different loss experiences. Thus, the variety in losses that we 

investigated is both a strength and a limitation.  

One more limitation of the studies in this dissertation is that they were not formally 

preregistered. This happened due to the fact that the studies were conducted during a 

transitionary phase, before preregistration became the norm in social psychology. The results 

were based on well-powered samples, however, suggesting reliable conclusions. Moreover, 

after acceptance of the articles based on the studies presented here, we will make anonymized 

versions of the relevant data and materials available on the Open Science Framework. 

There are also several important strengths of our empirical work that we would like to 

highlight. First, we took multiple research methods for the present research. We mainly used 

experimental designs, but also used a qualitative research method, a correlational research 

design, and a meta-analytic approach. The convergent research findings we obtained with 

different research designs make our arguments more compelling. Besides, we also used 

samples from various geographical and cultural backgrounds, such as Asia, Europe and North 

America, and in various settings, such as online data-collection platforms and university 

psychology labs. The diversity in our samples helps to improve the generalizability of our 

research. Finally, a strength of the present research is that we made efforts to replicate our 
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initial research findings in each empirical chapter of this dissertation. These replications 

provide more information about how robust each effect is, and thus can give guidance for 

readers and researchers who are interested in the topics we discussed in the present 

dissertation. 

Closing Remarks 

Losses are painful and unavoidable, but they are often manageable. To cope with 

losses, people may monitor their behavioral approach motivation, and control their approach-

oriented behaviors, such as taking costly risks. Using rituals after a major loss can be one way 

to help people restore sense of control, derive more perceived future benefits, and have 

stronger satisfaction with life. In other words, rituals are important tools that people may use 

to cope with losses in the past, in order to manage the future. Important decision-making 

situations usually involve big potential losses. People tend to claim that they do not believe in 

superstition, but some people do consult fortune tellers for advice before they make big 

decisions. What we have found is that positive fortune telling enhances people’s financial 

risk-taking, and this is particularly true for men. Men may be more eager to rely on a positive 

fortune-telling outcome to support their strong risk-taking tendencies. 

 While research on coping with losses is still not well-developed, the present 

dissertation has provided comprehensive insights into why people perform some uncommon 

behaviors, such as taking costly risks or relying on superstition, after they experienced major 

losses or before they make important decisions that might bring about losses. Ultimately, 

with these insights, we aim to have contributed to a greater understanding of individuals’ 

reactions to losses, and a better management of losses that have already happened or will 

possibly happen in a decision-making situation. 
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Summary 

People often understand loss as a reduction in resources, in which a person has a 

significant emotional investment (e.g., Harvey, 1996). The resources that can be lost can be 

material or economic, such as money and goods, or they can be immaterial and inherently 

psychological, such as love and status (Foa, 1971). Most people have to face occasions of 

losses in their lives. Yet most people are unprepared for major losses, which often happen 

unexpectedly. Instead, it is common that people take costly risks after losses, such as chasing 

losses in online poker and Casino games (Gainsbury, Suhonen, & Saastamoinen, 2014). 

There is a growing call for the development of an interdisciplinary science of the experience 

of loss, which should be broader than related fields such as traumatology, thanatology, and 

stress coping (Harvey & Miller, 1998). In brief, it is important to know more about how 

people respond to losses and how to manage losses in an uncertain world. The present 

research was designed to fill this void. 

The present dissertation aimed to explore (a) how trait and state behavioral approach 

motivation (BA) influence risk seeking in the context of losses, which we investigate in 

Chapter 2; (b) the functional role of enacting rituals in response to an experience of loss, 

which we investigate in Chapter 3; and (c) the power of positive fortune telling in enhancing 

people’s financial risk taking, which we investigate in Chapter 4. We addressed these 

questions mainly by experiments, but also through qualitative and correlational approaches. 

Chapter 2 tried to answer the question why people make risky decisions when 

confronted with losses. We focused in particular on Behavioral Approach (BA). We 

hypothesized that because the experience of a loss is often unwanted, unexpected and 

potentially threatening, people's responses towards losses are driven by a defensive approach 
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motivational state. In particular, we argue that expectancy violation and people's trait 

behavioral approach play important roles in people's reactions towards losses.  

Results from two experimental studies, which were conducted in the context of the 

Asian Disease Problem, consistently demonstrated that people high in trait behavioral 

approach (trait BA) were more risk-seeking following an expectancy violation (state BA) 

than in a control condition. This was only the case for decisions framed in terms of losses, but 

not in terms of gains. Thus, our findings highlight the interacting motivational influences of 

situation-induced state behavioral approach and trait behavioral approach in understanding 

risky decision-making in the face of losses. 

In Chapter 3, we examined the compensatory function of rituals in coping with losses. 

We used multiple empirical approaches, including a qualitative analysis, a correlational 

study, a laboratory experiment, and a cross-cultural experiment, to explore the functions of 

enacting rituals. A qualitative study first suggested that maintaining positivity, gaining 

control, and seeking meaning are important functions of rituals. With subsequent 

correlational and experimental studies, we found that after experiencing losses, enacting 

rituals predicted increased perceived future benefits, which has been found to be constructive 

for loss coping as one construal of meaning. After having successfully avoided possible 

losses, however, we surprisingly found that rituals predicted decreased perceived future 

benefits. We also conducted an experimental study using samples from China and USA, and 

found that performing a ritual increased people’s satisfaction with life particularly after a 

recalled negative life event. The similar patterns emerged on people’s perceived control and 

perceived future benefits, albeit only in the China sample, which suggested that culture might 

moderate the compensatory function of enacting rituals in loss coping. 
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In Chapter 4, we investigated to what extent people’s financial risk-taking is affected 

by positive fortune telling. We conducted two online experiments and one laboratory 

experiment using complementary procedures. The major difference between studies was our 

measure of people’s financial risk taking. In the online experiments we used a financial risk 

tolerance measure, whereas in the laboratory experiment we used a real gambling game. 

Results from the two online experiments demonstrated that positive fortune telling enhanced 

financial risk taking particularly among men. The laboratory experiment, in turn, revealed 

that positive fortune telling enhanced the likelihood that college students gambled for actual 

money. A meta-analysis of these three studies demonstrated that the effect of positive fortune 

telling versus neutral fortune telling was significant for men, but virtually absent for women. 

Thus, positive fortune telling increases financial risk taking among men, but not (or less so) 

among women. 

Overall, we conclude that palliative behaviors, such as costly risk seeking and 

superstition, can be conceptualized in terms of management of losses. Based on the empirical 

findings reported here, the present dissertation offers three complementary insights. First, our 

findings demonstrated that both situational and trait behavioral approach motivation influence 

people’s risk seeking under losses. Second, our findings suggest that enacting rituals has a 

compensatory function after losses, for example by enhancing perceptions of future benefits 

from losses, by enhancing perceptions of control over the past events, and by increasing 

people’s satisfaction with life. Third, our findings showed that positive fortune telling 

enhances men’s financial risk taking, regardless of whether they believe in fortune telling or 

not. Taken together, these findings illustrate how palliative behaviors, such as costly risk 

taking and superstition, are associated with people’s loss management.  

While research on loss management is still not well developed, the present 

dissertation provides comprehensive insights into how people psychologically cope with the 
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experience or expectation of losses. As such, we hope that the present dissertation may 

inspire fellow researchers to uncover the package of strategies that people rely on when 

coping with losses in their lives. 
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Appendix 

Example inverted faces for the manipulation of expectancy violation in Study 2.1 and 

Study 2.2 

 

 

 

 

 

 

 

Control condition 

 

 

 

 

 

 

 

 

       Experimental condition 
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Ritual Scale for Study 3.2 

Instructions 

 Listed below are some questions about rituals. Please answer questions with sliders 

where 0 means 'not at all' and 100 means 'a great deal'. RITUAL is embodied, condensed, and 

prescribed enactment, which consists of unusual, repetitive and rigid behavior. Previous 

research has found that people often engage in rituals after a life event (e.g., rap their 

knuckles on a piece of wood hoping to prevent bad luck, buy a lucky charm to bring good 

luck.). 

 

-To what extent do you believe performing rituals can prevent bad luck? 

-To what extent do you believe performing rituals can bring you magic power? 

-To what extent do you agree performing rituals is an important part of your daily life? 

-To what extent are you willing to perform some rituals? 

-To what extent can you understand people who perform rituals? 

-To what extent do you agree that it is actually useless to perform rituals? (Reversely coded) 

-How often do you perform rituals in your daily life? 

-How often do you witness others perform rituals? 

-How many rituals have you performed so far? (for this item 0 means 'None' and 100 means 

'a lot'.) 
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Financial Risk Tolerance Scale (Nine Selected Items) for Study 4.1 and Study 4.2 

 

Note: Answer choices for each item were given a weight ( from 1 to 4) according to the 

riskiness of the response. Higher weightings indicated a riskier choice, whereas lower 

weightings indicated a less risky choice. 

Q1: Given the best and worst case returns of the four investment choices below, which 

would you prefer? 

o $200 gain best case; $0 gain/loss worst case  (1)  

o $800 gain best case; $200 loss worst case  (2)  

o $2,600 gain best case; $800 loss worst case  (3)  

o $4,800 gain best case; $2,400 loss worst case  (4)  

Q2 : If you had to invest $20,000, which of the following investment choices would you 

find most appealing? 

o 60% in low-risk investments 30% in medium-risk investments 10% in high-risk 

investments  (1)  

o 30% in low-risk investments 40% in medium-risk investments 30% in high-risk 

investments  (2)  

o 10% in low-risk investments 40% in medium-risk investments 50% in high-risk 

investments  (3)  

 

Q3: If you unexpectedly received $20,000 to invest, what would you do? 

o Deposit it in a bank account, money market account, or an insured CD  (1)  

o Invest it in safe high quality bonds or bond mutual funds  (2)  

o Invest it in stocks or stock mutual funds  (3)  
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Q4: In terms of experience, how comfortable are you investing in stocks or stock mutual 

funds? 

o Not at all comfortable  (1)  

o Somewhat comfortable  (2)  

o Very comfortable  (3)  

 

Q5: Some experts are predicting prices of assets such as gold, jewels, collectibles, and 

real estate (hard assets) to increase in value; bond prices may fall, however, experts tend 

to agree that government bonds are relatively safe. Most of your investment assets are 

now in high interest government bonds. What would you do? 

o Hold the bonds  (1)  

o Sell the bonds, put half the proceeds into money market accounts, and the other half 

into hard assets  (2)  

o Sell the bonds and put the total proceeds into hard assets  (3)  

o Sell the bonds, put all the money into hard assets, and borrow additional money to buy 

more  (4)  

 

Q6: When you think of the word “risk” which of the following words comes to mind 
first? 

o Loss  (1)  

o Uncertainty  (2)  

o Opportunity  (3)  

o Thrill  (4)  
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Q7: You are on a TV game show and can choose one of the following. Which would you 

take? 

o $1,000 in cash  (1)  

o A 50% chance at winning $5,000  (2)  

o A 25% chance at winning $10,000  (3)  

o A 5% chance at winning $100,000  (4)  

 

Q8: You have just finished saving for a “once-in-a-lifetime” vacation. Three weeks 
before you plan to leave, you lose your job. You would: 

o Cancel the vacation  (1)  

o Take a much more modest vacation  (2)  

o Go as scheduled, reasoning that you need the time to prepare for a job search  (3)  

o Extend your vacation, because this might be your last chance to go first-class  (4)  

 

Q9: Your trusted friend and neighbor, an experienced geologist, is putting together a 

group of investors to fund an exploratory gold mining venture. The venture could pay 

back 50 to 100 times the investment if successful. If the mine is a bust, the entire 

investment is worthless. Your friend estimates the chance of success is only 20%. If you 

had the money, how much would you invest? 

o Nothing  (1)  

o One month’s salary  (2)  

o Three month’s salary  (3)  

o Six month’s salary  (4)  
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