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Summary 

Many social and economic interactions involve some form of risk, and thus these risk 

decisions we make define our lives. There is accumulating empirical evidence suggesting that 

anger can have a strong impact on normatively unrelated risk-taking, such as discrete risk or 

trust behaviors. However, the mechanisms by which anger influences risk-taking are still 

unclear. The answer to this question has immediate relevance and important implications for 

many social and economic issues. Therefore, the present dissertation aims to investigate the 

mechanisms by which anger influences risk-taking. 

The theoretical framework of this dissertation is based on the Appraisal Tendency 

Framework (ATF, Lerner & Keltner, 2000a, 2001), which proposes a general theoretical 

model predicting emotion-specific impacts on economic judgments and choices. It allows a 

precise prediction of the differential impact of discrete emotions on particular judgments due 

to their link to emotion-specific appraisal tendencies. As anger is one of the most frequently 

experienced emotions in our daily lives, it merits special attention in the process of risk-

taking. Anger affects basic cognitive processes (e.g., perceptions of control and certainty) and 

social processes (e.g., perceived social distance to other people), which, in turn, could shape 

the decisions people make and the lives they lead. In this dissertation, I manipulate anger by 

using two paradigms, either arousing incidental anger by asking participants to play computer 

games or to recall past anger experiences. Furthermore, I measure two types of risk-taking 

behavior, including tasks in which uncertainty is generated by objective probability (e.g., 

lottery-based risk) and those in which uncertainty is generated by the uncertain behavior of 

another person (e.g., person-based risk). I investigate the effects of anger on risk-taking 

behavior in these two types of tasks, by applying the two paradigms to manipulate anger in 

three sets of studies. Study I focuses on the impact of anger on lottery-based risk-taking, by 

arousing anger via a computer game. Study II investigates how anger influences person-based 

risk (here referred to as trust behavior). Furthermore, Study III examines the mechanisms 

underlying how and when anger influences trust. Study II and III manipulate anger by asking 

participants to recall past anger experiences. 

Study I investigates how anger influences lottery-based risk. Considering the 

importance of control appraisals in the emergence of emotions, an experimental paradigm for 

inducing externally caused and consequently externally attributed loss of control, which 

should lead to experiences of anger, is developed and pretested in a Pilot Study. The Main 
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Study investigates the relationship between loss of control experiences, anger, and risk-taking 

behavior. More precisely, it examines whether anger, an emotion usually elicited by 

experiences where one’s goal attainment has been blocked by external causes, mediates the 

relationship between subjective loss of control and risk-taking. Furthermore, the cross-

cultural generalizability of the proposed mechanisms is tested by investigating and comparing 

two separate student samples from Germany (N = 84, 54% female) and China (N = 125; 64% 

female). In line with the hypotheses, the results show that anger mediates the link between 

subjective loss of control experiences and increased risk-taking behavior. Multiple group 

comparisons revealing similar patterns in both samples affirm the results’ cross-cultural 

generalizability. These results indicate that anger makes people less risk averse in the process 

of economic decision making. 

Study II investigates the influence of anger on person-based risk, namely trust 

behavior. There is accumulating evidence suggesting that anger can have a strong impact on 

discrete trust behavior. However, the mechanisms underlying how anger influences trust are 

still unclear. In the present study, perceived social distance is expected to mediate the effect 

of anger on trust, and gender is assumed to moderate this mediation. To test this hypothesis, a 

2 (emotion: anger vs. control) × 2 (gender: male vs. female) factorial design (N = 107, 48 

female) is used. Instead of using the computer game paradigm from Study I, anger is 

manipulated by asking participants to recall personal anger experiences in this study, which is 

a classic method to arouse emotion. The results are in line with our predictions: social 

distance mediates the effect of anger on trust, and gender moderates this mediation. More 

precisely, anger drives women, but not men, to send more money to their counterparts in a 

trust game than controls because, unlike men, angry women perceive smaller social distance 

between themselves and their game partners. Our results have implications for the study of 

emotions and gender differences in economic transactions. 

Based on the evidence from Study II, Study III further explores how and when anger 

influences trust in a set of two experiments. In the present study, we hypothesize that gender 

and social distance to the trustee moderate the effect of anger on trust. To test this hypothesis, 

a 2 (emotion: anger vs. control) × 2 (social distance: chat vs. no chat) × 2 (gender: male vs. 

female) factorial design is used, including two separate student samples from Germany (N = 

215, 100 female) and China (N = 310, 177 female). Results show that the effect of anger is 

moderated by gender and the social distance of the trustee. More precisely, men’s trust is 

neither influenced by anger nor by the social distance of trustee, whereas women’s trust is 
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context-dependent, based on both their anger and social distance of trustee. Consistent with 

the theory of ATF, the trust of German women is increased by anger, through the activation 

of affective heuristic processing. However, when they have a prior chat experience with the 

trustee (small social distance), they instead use analytic processing, and the positive effect of 

anger on trust fades away. Because of the highly important personality trait of anger 

suppression for Chinese women, they appear to suppress their anger and use analytic 

processing, and thus they invest a similar amount of money to the trustee as in the control 

situation, regardless of whether the trustee is an absolute stranger or someone that they have 

chatted with. In conclusion, German women’s trust is more context-dependent than men’s, 

based on their anger and social distance with the trustee. That these functional relationships 

are detected in both samples affirms the results’ cross-cultural generalizability. 

In summation, three studies provide empirical evidence for the impact of anger on 

subsequent risk-taking. Though these studies deal with two different types of risk – lottery-

based risk (Study I) and person-based risk (Study II, III) – and use two different methods to 

arouse anger, risk-taking in two different cultures are shown to be strongly impacted by 

incidental anger. There are two major contributions of this dissertation. From the 

methodological perspective, this dissertation develops and successfully does a test a new 

experimental paradigm to induce anger. In addition to this methodological contribution, this 

dissertation also provides empirical evidence that incidental anger influences not only lottery-

based risk-taking but also person-based risk-taking, a finding that generalizes across two 

cultures. Several implications for future research and practice are discussed, with a particular 

focus on the effects of emotions on risky decision making in more applied settings and 

everyday contexts. 
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Zusammenfassung 
Viele unserer sozialen und ökonomischen Interaktionen sind durch verschiedene 

Formen von Risiken definiert. Aus diesem Grund prägen Entscheidungen, die wir unter 

Risiko treffen unser Leben mit. Es gibt immer mehr Belege empirisch belegte Daten, die 

darauf hindeuten, dass Wut einen starken Einfluss auf die normativ unabhängige 

Risikobereitschaft haben kann, zum Beispiel auf konkretes diskontinuierliches Risiko- oder 

Vertrauensverhalten. Dennoch sind die Mechanismen wie die Risikobereitschaft beeinflusst 

immer noch unklar. Die Antwort auf diese Frage hat unmittelbare Relevanz und wichtige 

Implikationen für viele soziale und ökonomische Themengebiete. Deshalb hat die 

vorliegende Dissertation das Ziel, die Mechanismen mit denen die Risikobereitschaft 

beeinflusst näher zu beleuchten. 

Die theoretische Grundlage dieser Dissertation beruht auf dem Appraisal Tendency 

Framework (ATF, Lerner & Keltner, 2000, 2001). Das ATF schlägt einein allgemeines 

Model vor, welches emotionsspezifische Einflüsse auf ökonomische Urteile und 

Entscheidungen prognostiziert. Es ermöglicht eine genaue Vorhersage über den 

unterschiedlichen Einfluss von einzelnen Emotionen auf bestimmte Urteile aufgrund ihrer 

Verbindung zu emotionsspezifischen Bewertungstendenzen. Da eine der am häufigsten 

empfundenen Emotionen in unserem Alltag ist, verdient diese Emotion besondere 

Aufmerksamkeit im Kontext der Risikobereitschaft. Die Emotion Ärgerbeeinflusst 

grundlegende kognitive- (z.B. Wahrnehmungen von Kontrolle und Sicherheit) und soziale 

Prozesse (z.B. wahrgenommene soziale Distanz zu anderen Menschen). Dieser Einfluss 

eröffnet wiederum die Möglichkeit, Entscheidungen, die Menschen treffen, undderen 

Lebensweise, mit prägen zu können. In der vorliegenden Arbeit wird die Emotion Ärger 

mithilfe von zwei Paradigmen expermentiell manipuliert: Entweder durch Computerspiele 

oder indem die Probanden darumgebeten werden sich an vergangene Ärgererfahrungen in 

ihrem Leben zu erinnern, die zufällig Ärger hervorrufen. Außerdem werden zwei Arten von 

risikobereitem Verhalten erhoben: Diese beinhalten Aufgaben, in denen Unsicherheit durch 

objektive Wahrscheinlichkeit erzeugt wird (z.B. glücksspielbasiertes Risko) und solche bei 

denen Unsicherheit durch das ungewisse Verhalten einer anderen Person erzeugt wird (z.B. 

personenbasiertes Risiko). Mithilfe der Manipulation der Emotion Ärger durch die oben 

genannten zwei Paradigmen, analysiere ich den Einfluss von der Emotion Ärger auf 

risikobereites Verhalten innerhalb von drei Studienreihen. 
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Studie I untersucht den Einfluss von Ärger auf Lottery basierendem Risikoverhalten, 

wobei Ärger durch ein Computerspiel erzeugt wird. Studie II untersucht wie Ärger 

personenbasiertes Risiko (hier bezogen auf Vertrauensverhalten) beeinflusst. Desweiteren 

analysiert Studie III die zugrunde liegenden Mechanismen und Prozesse, wie und wann Ärger 

einen Einfluss auf Vertrauen hat. Studie II und III manipulieren Ärger dadurch, dass die 

TeilnehmerInnen gebeten werden sich an vergangene Ärgererfahrungen zu erinnern. 

Studie I untersucht wie Ärger glücksspielbasiertes Risiko beeinflusst. In Anbetracht 

der Bedeutung von Kontrollbewertungen beim Entstehen von Emotionen wurde in der  

Pilotstudie ein experimentelles Paradigma getestet, welches extern verursachten und 

konsequent attribuierten Kontrollverlust induziert, um die Emotion Ärger hervorzurufen. Die 

Hauptstudie untersucht die Beziehung zwischen Kontrollverlusterfahrungen, Ärger und 

risikobereitem Verhalten. Genauer gesagt untersucht sie, ob Ärger die Beziehung zwischen 

subjektivem Kontrollverlust und riskiobereitem Verhalten vermittelt (Mediator). Dies scheint 

relevant, da Ärger als Emotion üblicherweise durch Erfahrungen hervorgerufen wird, bei 

denen die individuelle Zielerreichung durch externe Faktoren blockiert wurde. Weiterhin 

wird die interkulturelle Verallgemeinerbarkeit der vorgeschlagenen Mechanismen durch zwei 

unabhängige Stichproben von Studierenden aus Deutschland (N = 84, 54% weiblich) und 

China (N = 125; 64% weiblich) untersucht und verglichen. In Übereinstimmung mit den 

Hypothesen zeigen die Resultate, dass Ärger den Zusammenhang zwischen subjektiven 

Erfahrungen von Kontrollverlust und erhöhtem risikobereitem Verhalten mediiert. Da 

mehrfache Gruppenvergleiche ähnliche Muster bei beiden Stichproben zeigen, werden die 

Ergebnisse der interkulturellen Allgemeingültigkeit bestätigt. Diese Ergebnisse deuten darauf 

hin, dass Menschen durch Ärger bei ökonomischen Entscheidungsfindungen sich weniger 

risikoavers verhalten. 

Studie II untersucht den Einfluss von Ärger auf personenbasiertes Risiko, also 

Vertrauensverhalten. Es gibt eine steigende Anzahl von wissenschaftlichen Befunden, die 

darauf hindeuten, dass Ärger einen starken Einfluss auf konkretes Vertrauensverhalten haben 

kann. Jedoch sind die unterliegenden Mechanismen, mit denen Ärger Vertrauen beeinflusst 

noch immer unklar. In der vorliegenden Studie wird angenommen, dass wahrgenommene 

soziale Distanz den Effekt von Ärger auf Vertrauen mediiert. Zudem wird angenommen, dass 

das Geschlecht diese Mediation moderiert. Um diese Hypothese zu testen wird ein 2 

(Emotion: Ärger vs. Kontrolle) × 2 (Geschlecht: männlich vs. weiblich) Design (N = 107, 48 

weiblich) verwendet. Anstatt das neu entwickelte Computerspielparadigma von Studie I zu 
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nutzen, wird in dieser Studie Ärger manipuliert, indem die TeilnehmerInnen gebeten werden 

sich an persönliche Ärgererfahrungen zu erinnern. Dies ist eine klassische Methode. um 

Emotionen hervorzurufen. Die Ergebnisse stimmen mit den Hypothesen überein: Soziale 

Distanz mediiert den Effekt von Ärger auf Vertrauen und Geschlecht moderiert diese 

Mediation. Genauer gesagt, Ärger bringt Frauen, nicht aber Männer, dazu in einem 

Vertrauensspiel mehr Geld an ihre Pendants zu schicken als andere Kontrollpersonen. Anders 

als Männer, nehmen verärgerte Frauen geringere soziale Distanz zwischen ihnen selbst und 

ihren Spielpartner wahr. Die vorhandenen Ergebnisse sind für die Erforschung von 

Emotionen und von Geschlechterunterschiede in ökonomischen Transaktionen von 

Bedeutung. 

Basierend auf den Ergebnissen von Studie II, untersucht Studie III in zwei 

Experimentreihen wie und wann Ärger Vertrauen beeinflusst. In der vorliegenden Studie 

nehmen wir an, dass Geschlecht und soziale Distanz zum Spielpartner den Einfluss von Ärger 

auf Vertrauen moderiert. Um diese Hypothese zu testen wird ein 2 (Emotion: Ärger vs. 

Kontrolle) × 2 (Soziale Distanz: Gespräch vs. kein Gespräch) × 2 (Geschlecht: männlich vs. 

weiblich) faktorielles Design verwendet, welches zwei unabhängige Studentenstichproben 

aus Deutschland (N = 215, 100 weiblich) und China (N = 310, 177 weiblich) beinhaltet. Die 

Ergebnisse zeigen, dass der Einfluss von Ärger durch das Geschlecht und das 

Vertrauensverhältnis mit dem Spielpartner moderiert wird. Präziser ausgedrückt, wirddas 

Vertrauen der Männer weder von Ärger, noch dem Vertrauen gegenüber dem Spielpartner 

beeinflusst. Das Vertrauen von Frauen ist hingegen kontextabhängig und basiert sowohl auf 

deren Grad des Ärgers und Vertrauens mit dem Spielpartner. In Übereinstimmung mit der 

ATF Theorie wird das Vertrauen von deutschen Frauen durch Ärger aufgrund der 

Aktivierung von affektiver heuristischer Verarbeitung erhöht. Wenn sie jedoch zuvor eine 

Gesprächserfahrung mit dem Spielpartner gemacht haben, nutzen sie stattdessen eine 

analytische Verarbeitung und der positive Ärgereffekt klingt ab. Die Unterdrückung von 

Ärger scheint ein sehr wichtiges Persönlichkeitsmerkmal für chinesische Frauen zu sein, 

daher scheinen diese ihren Ärger zu unterdrücken und eine analytische Verarbeitung zu 

nutzen und investieren sie einen ähnlichen Geldbetrag wie in der Kontrollgruppe bei einem 

Spielpartner, unabhängig davon, ob der Spielpartner ihnen vollkommen fremd ist oder 

jemand ist, mit dem sie bereits gesprochen haben. Zusammenfassend ist das Vertrauen 

gruppenübergreifend von Frauen kontextabhängiger als das von Männern und basiert auf 

deren Ärger und Vertrautheit mit dem Spielpartner. Da diese funktionale Beziehung in beiden 
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Stichproben gefunden wurde, wird die interkulturelle Allgemeingültigkeit der Resultate 

bestätigt. 

Zusammenfassend bieten die drei Studien empirische Belege für den Einfluss von 

Ärger auf Risikobereitschaft. Obwohl sich diese Studien mit zwei verschiedenen Typen von 

Risiken beschäftigen – glücksspielbasiertes Risko (Studie I) und personenbasiertes Risiko 

(Studie II, III) – und zwei unterschiedliche Methoden nutzen um Ärger hervorzurufen, wird 

gezeigt, dass Risikobereitschaft in zwei verschiedenen Kulturen stark von Ärger beeinflusst 

ist. Diese Dissertation liefert zwei wichtige Beiträge. Aus einer methodischen Perspektive 

heraus entwickelt und testet sie erfolgreich neue experimentelle Paradigmen die Ärger 

hervorrufen. Neben diesem methodischen Beitrag, bietet die Arbeit empirische Belege dafür, 

dass Ärger nicht nur glücksspielbasierte, sondern auch personenbasierte Risikobereitschaft 

beeinflusst, wobei dieses Ergebnis über zwei Kulturen hinweg allgemeingültig bestätigt 

werden konnte. Einige Schlussfolgerungen für die zukünftige Forschung und Anwendungen 

werden diskutiert, dabei wird ein besonderer Fokus auf den Auswirkungen von Emotionen 

auf das Treffen von riskanten Entscheidungen in anwendungsorientierten Settings und 

alltäglichen Kontexten liegen. 
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1 General Introduction 

“Anger is that powerful internal force that blows out the light of reason.” 

−Ralph Waldo Emerson 

Many social and economic interactions in our daily life involve some form of risk, for 

example, which insurance contract should I buy? Whom should I trust? Economic models of 

decision under risk assume that decision makers choose from alternative courses of action 

based on thorough cognitive calculations, by assessing the desirability and likelihood of their 

consequences (Bernoulli, 1954; Kramer, 1998; Williamson, 1993). The desirability of an 

outcome is referred to as its “utility” and decision making is viewed as a matter of 

maximizing utility. However, this does not imply that decision makers lack emotions or are 

immune to emotions’ influence (Rick & Loewenstein, 2008a, 2008b). For example, in the 

process of deciding whether to purchase a stock, a potential investor might experience 

immediate fear at the thought of the stock losing value. 

Increasing evidence indicates that emotions influence risky decision making, thereby 

involving more complex and multifaceted mechanisms than mere cognitive calculations 

(Engelmann & Fehr, 2013; Lerner, Li, Valdesolo, & Kassam, 2015; Phelps, Lempert, & 

Sokol-Hessner, 2014). To date, only minimal empirical research has investigated the 

influence of emotions on risky decision making. In addition, there are different types of risk 

that people face; how do emotions influence different types of risky decision making? For 

example, one type of risk refers to situations in which uncertainty is generated by a 

randomizing device, called lottery-based risk, and another type refers to situations where it 

results from the uncertain behavior of another person, known as person-based risk (Kugler, 

Connolly, & Ordóñez, 2012). An investigation on whether these two types of risk are 

behaviorally distinct in certain emotional contexts would have important value for 

understanding the influences of emotion on risk-taking more broadly. A further question 

arises that thus far has not received much attention in research, that is, under what 

circumstances will affect infusion take place? The Affect Infusion Model (AIM, Forgas, 1995) 

and the heuristic-analytic theory (Evans, 2003, 2006) propose two types of fundamental 

cognitive processing which determine whether affect influences a judgment or not, named 

heuristic and analytic processing, respectively. Furthermore, accumulating evidence suggests 

that women might be more sensitive than men to social heuristics in judgment and decision-

making (e.g., Croson & Gneezy, 2009; Rand, Brescoll, Everett, Capraro, & Barcelo, 2016). 
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Therefore, a further question is whether women are more likely to apply the affect heuristic to 

make risk decisions. The answer to this question has immediate relevance and important 

implications for many social and economic issues. Last but not least, with respect to 

generalizability, are there any cultural influences on the relationship between emotions and 

risk decisions? 

To answer the above issues, three lines of research are presented in this dissertation, 

each consisting of a set of experiments. Study I contains two pilot and two main experimental 

studies. In the pilot studies, a new paradigm for inducing anger through a computer game is 

developed and tested. The two main experiments concentrate on investigating the impact of 

anger on lottery-based risk-taking as well the results’ cross-cultural generalizability, by 

applying the new paradigm to manipulate anger. Study II investigates how anger influences 

person-based risk, which in the current project is referred to as trust behavior. This study 

additionally takes a more detailed look at the underlying mechanisms by investigating the 

role of gender in the relation between anger and trust. Finally, Study III examines the 

mechanisms underlying how and when anger influences trust. Study III also takes cultural 

influence into account, by examining samples from individualist and collectivist cultural 

backgrounds, thus enabling cross-cultural comparisons. In summary, this dissertation focuses 

on investigating how anger impacts subsequent risky decision making from methodological 

and empirical perspectives. 

1.1 Characteristics of Anger 

Anger has been defined as a negatively-valenced affect that arises from the blockage 

of movement toward a desired goal (Berkowitz, 1993; Berkowitz & Harmon-Jones, 2004; 

Carver & Harmon-Jones, 2009). It merits special attention in risky decision making for 

several reasons. First, anger is one of the most frequently experienced emotions in our daily 

life (Averill, 1982). For example, anger was identified as the emotion most commonly 

experienced by Americans in response to 9/11 terrorist attacks (Lerner, Gonzalez, Small, & 

Fischhoff, 2003), and the same pattern held a year later with the same sample (Fischhoff, 

Gonzalez, Lerner, & Small, 2005). 

Second, expressions of anger capture humans’ attention (Lerner & Tiedens, 2006; 

Solomon, 1995). People identify angry faces more quickly and accurately than other 

emotional expressions, an effect known as the “anger superiority effect” (Hansen & Hansen, 

1988). Angry expressers, as compared with sad expressers, are implicitly perceived as more 
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threatening, competent, powerful, and dominant (Tiedens, 2001). Even 10-week-old infants 

can differentiate angry faces from sad faces (Haviland & Lelwica, 1987). Therefore, as 

suggested by Lerner and Tiedens (2006), humans may frequently use anger as a judgment cue, 

especially at the implicit level. 

Third, anger affects basic cognitive processes (e.g., perceptions of control and 

certainty, Lerner & Tiedens, 2006) and motivational processes (Harmon-Jones, 2003, 2004) 

which, in turn, could impact people’s decisions and guide their behavior. Angry people make 

optimistic risk estimates, and tend to make risk-seeking choices (Lerner & Keltner, 2000a, 

2001). Anger has been consistently shown to be associated with an approach motivation, 

which leads people to view a situation as controllable and potentially rewarding, and thus 

angry people are eager to take action (Carver & Harmon-Jones, 2009; Harmon-Jones, 2007).  

In sum, as anger is a frequently experienced state that has the potential to seize our 

attention (e.g., Fischhoff et al., 2005; Lerner et al., 2003), it is important to investigate how it 

may shape humans’ decisions over time. In the following sections, I will review the impact of 

anger on risky decision making from the theoretical and empirical perspectives. 

1.2 Anger’s Impact on Risky Decision Making: Theoretical Foundations 

Emotions often permeate risk decisions. However, systematic research on decision-

related emotion has been a relatively recent development (Kugler et al., 2012; Lerner et al., 

2015). Researchers have identified two mainly theoretical approaches to the effects of 

emotion on decision making, namely the valence-based approach and the appraisal-tendency 

approach. 

1.2.1 Valence-based Approach 

Early work based predictions of judgments on the valence of the affect (Forgas, 1995; 

Johnson & Tversky, 1983; Schwarz & Clore, 1983), such that positive and negative moods 

were proposed to lead to more positive or negative judgments, respectively. One of these 

early theories, the affect-as-information model (Schwarz & Clore, 1983, 1988), summarizes 

the influence of incidental affect on decision making. According to this model, when people 

make complex decisions, they unconsciously ask themselves “how do I feel about this 

decision?” In answering this question, one may apply the valence of his or her unrelated 

feelings to the decision (Clore, Schwarz, & Conway, 1994; Schwarz & Clore, 1983, 1988; 

Schwarz & Clore, 2003). For example, when asked to judge overall life satisfaction, 
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participants in a positive mood give higher ratings of life satisfaction than ones in a negative 

mood (Schwarz & Clore, 1983). 

However, valence-based approaches face an obvious shortcoming in that they only 

consider overall emotional valence, failing to specify whether emotions of the same valence 

differentially influence decisions (Lerner, Han, & Keltner, 2007). This approach might, by 

default, expect that specific emotions of the same valence, such as anger and fear, would 

exert a similar effect on decisions. In contrast, empirical evidence shows that angry people 

tend to be risk-seeking whereas fearful people tend to be risk-averse (e.g., Lerner et al., 2007; 

Lerner & Keltner, 2001). Therefore, valence-based approaches may simplify the effects of 

specific emotions on decision making. Research needs to explore whether specific emotions 

of the same valence differentially influence decisions. 

1.2.2 Appraisal-tendency Approach 

How might specific emotions, such as incidental anger, influence risky decision 

making? The Appraisal Tendency Framework (ATF; Han, Lerner, & Keltner, 2007; Lerner & 

Keltner, 2000a, 2001) can be used as a theoretical model for distinguishing the effects of 

specific emotions. The ATF assumes that “each emotion activates a cognitive predisposition 

to appraise future events in line with the central-appraisal dimensions that triggered the 

emotion” (Lerner & Keltner, 2000a, p. 477). The ATF allows a precise prediction of the 

differential impact of discrete emotions on particular judgments due to their link to emotion-

specific appraisal tendencies. To exert a strong influence, the emotion’s central appraisal 

content must be thematically linked to the decision-making topic (Lerner & Keltner, 2001). 

Previous studies have identified three central dimensions of emotions that could be 

used to predict the effect of anger on judgments and choices. These dimensions are control, 

certainty appraisal, and associated motivation (e.g., Carver & Harmon-Jones, 2009; Dunn & 

Schweitzer, 2005; Lerner & Keltner, 2001; Smith & Ellsworth, 1985). Anger is characterized 

by high appraisals of both certainty and control, which prompt people to perceive new 

situations as certain and highly controllable, and therefore also less risky (Lerner & Keltner, 

2000). Furthermore, anger is also associated with approach motivation (Carver & Harmon-

Jones, 2009), which facilitates the tendency to pursue rewarding stimuli, even in the face of 

certain risks associated with these stimuli (Angus, Kemkes, Schutter, & Harmon-Jones, 2015). 

In the context of risk decisions, the three appraisal dimensions of anger outlined above are 

thought to be particularly influential because of their close association with cognitive 

evaluations for determining risk decisions. 
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However, as emotion research is still in its infancy (Keltner & Lerner, 2010), it is still 

difficult to find a suitable paradigm to manipulate anger for a laboratory experiment. There 

are two traditional methods of inducing specific emotions: one is by recalling personal 

emotional experiences (Schwarz & Clore, 1983; Strack, Schwarz, & Gschneidinger, 1985) 

and another is by watching affective-rich film clips or pictures (e.g., Gross & Levenson, 

1995). There are some limitations of these two methods. For Schwarz and Clore’s (1983) 

method, recalling past emotional experiences may potentially arouse mixed emotions in 

addition to the specific intended emotion (Mills & D'Mello, 2014). For the second method, 

the intensity of emotion is always dependent on which film clips or pictures one uses in the 

experiment, and this may involve noise in interpreting the effects of emotions on decision 

making. This approach also largely prevents researchers from conducting a cross-cultural 

comparison study, because the film clips’ or pictures’ ability to induce emotions may depend 

on the cultural context (Mesquita & Frijda, 1992; Mesquita & Walker, 2003). Therefore, an 

appropriate paradigm is needed to experimentally manipulate specific emotions across 

cultures. 

Hence, from a theoretical perspective, this dissertation develops a theoretical 

framework based on the ATF to investigate how anger exerts its effects on risk decisions. 

From the methodological perspective, I plan to develop a new paradigm based on the ATF, as 

well as to adopt Schwarz and Clore’s (1983) method to elicit anger. In the following section I 

will briefly review empirical evidence outlining how anger influences risk decisions. 

1.3 Anger’s Impact on Risky Decision Making: Empirical Evidence 

Many of the decisions people make involve risk. Previous research in the economic 

literature has distinguished two major types of risk (e.g., Croson & Gneezy, 2009; 

Engelmann & Fehr, 2013; Kugler et al., 2012; Rick & Loewenstein, 2008b). One type is risk-

taking in what researchers call objective probability lotteries, with known probabilities and 

profit outcomes (Croson & Gneezy, 2009). The second type is risk-taking in how people 

behave toward others, i.e., in situations where risk results from the uncertain behavior of 

another person, which is known as person-based risk (Kugler et al., 2012). For example, 

one’s trust behavior is based upon positive expectations of the trustworthiness of another 

person (Rousseau, Sitkin, Burt, & Camerer, 1998). Previous evidence indicates that people 

behave differently in response to these two sources of risk (Fetchenhauer & Dunning, 2009; 

Kugler et al., 2012; Schlösser, Mensching, Dunning, & Fetchenhauer, 2015). Fetchenhauer 

and Dunning (2012) found that people were more sensitive to the probability of reward and 
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more risk-averse in a non-social risk game than in a trust game. Here I will review evidence 

concerning how anger influences these two distinct risk decisions respectively.  

1.3.1 Anger’s Impact on Lottery-based Risk-taking 

According to the ATF, anger is categorized as a high-certainty and high-control 

emotion and is expected to drive people to make optimistic risk estimates. In contrast, fear 

involves low certainty and a low sense of control, which should lead fearful people to see 

greater risk (Lerner & Keltner, 2000b, 2001; Smith & Ellsworth, 1985). In a series of 

experiments, Lerner and Keltner (2000a, 2001) found that angry people, as compared with 

fearful people, were relatively more risk-seeking and optimistic risk assessors in both risk 

assessments and hypothetical risky choices. For example, in a national field experiment, 

anger, relative to fear, activated optimistic perceptions of risks related to terrorism within the 

year following 9/11 (Lerner et al., 2003). 

More importantly, anger’s influence extends beyond risk perceptions to actual risk 

behavior, even when tasks involve real decision consequences. Anger has the potential to 

drive actual risk-taking in structured task paradigms, such as when choosing between two 

comparable options with the same expected utility but a different combination of risk and 

reward (Ferrer, Maclay, Litvak, & Lerner, 2016). As an example, Kugler et al. (2012) found 

that induced anger increased risk-taking on a gambling task, as compared to fear. 

Furthermore, evidence from experimental results as well as a meta-analytic synthesis indicate 

that incidental anger is more likely to drive risky decision making among males than among 

females (Ferrer et al., 2016). 

1.3.2 Anger’s Impact on Person-based Risk-taking 

Emotions are inherently social, and have been conceptualized as communication 

systems that help people navigate social interactions by providing information about others’ 

motives and intentions. Emotions therefore may serve a function in interpersonal decision 

making (see review, Keltner & Lerner, 2010; Lerner et al., 2015; Rick & Loewenstein, 

2008b). For example, expressions of anger evoke more cooperative strategies in bargaining 

games (Van Dijk, Van Kleef, Steinel, & Van Beest, 2008) and more compromises from 

negotiation partners (Van Kleef, De Dreu, & Manstead, 2004), because anger signals a 

willingness to adjust one’s behavior (Fischer & Roseman, 2007). 

Social decisions under risk are frequently investigated in the context of the “trust 

game” (Berg, Dickhaut, & McCabe, 1995). In the typical trust game, two anonymous people, 
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a chooser and a responder, are involved. The chooser can send all, some, or none of his 

endowment to the responder. The amount sent is multiplied, usually by 3, and received by the 

responder. The responder can then return as much or as little of the money in her possession 

to the chooser. Key to a strict neoclassical economic analysis is the notion that people trust 

because they are concerned about the probability that their trust will be reciprocated, as well 

as the size of the benefit they can potentially gain. Therefore, this economic analysis suggests 

that unless one is certain that honoring trust is in the responder’s material interest, one should 

never do it, especially with a stranger, because the rational decision of the responder is 

always to violate trust (Berg et al., 1995). However, people do trust others, even complete 

strangers (Fetchenhauer & Dunning, 2009, 2012), which leaves open the question of what, 

beyond the variables contained in the economic analysis, could drive people to trust other 

people. 

Recent research has revealed that emotional reactions during trust decisions play an 

important role in predicting trust behavior beyond the relevant cognitive calculations 

(Dunning, Fetchenhauer, & Schlösser, 2012; Schlösser, Fetchenhauer, & Dunning, 2016). 

Schlösser et al. (2016) found that immediate emotions that participants attached to making 

their trust decisions, such as social agitation and regret, can significantly predict trust 

decisions. However, Schlösser et al.’s (2016) studies are correlational in nature, and thus we 

must remain cautious not to conclude a causal role for immediate emotions. Additionally, 

experimental studies have found that angry people are less likely than fearful people to 

choose a risky option in a person-based risk task (Kugler et al., 2012); on the other hand, the 

opposite pattern was found in a lottery-based risk task (Kugler et al., 2012; Lerner & Keltner, 

2001). However, these existing studies cannot offer convincing explanations as to why anger 

exerts different effects on these two types of risk decisions. 

Furthermore, two antecedents might moderate the influence of anger on trust, namely 

the perceived social distance to the trustee (Dunn & Schweitzer, 2005; Forgas, 1995) and the 

trusting person’s gender (Buchan, Croson, & Solnick, 2008; Croson & Buchan, 1999). Here I 

will briefly review evidence outlining how these two factors might moderate the influence of 

anger on trust. Forgas (1995) argued that emotion may influence decisions when people use 

heuristic processing but not when people engage in analytic processing. Therefore, when the 

truster has no available information about the trustee who is an complete stranger (large 

social distance), he or she may follow the heuristic information processing to form his or her 

trust, which will consequently be largely influenced by emotion (Dunn & Schweitzer, 2005). 



General Introduction 
 

8 

However, when the truster has some information about the trustee, for example, they know 

personal information about trustee (small social distance), the truster is specifically motivated 

to made an informed decision about this particular person. Thus the decision maker may 

engage in the analytic information processing to analyze their accumulated information, in 

addition to the information from the affect heuristic, and then make his or her trust decisions 

based on their analysis (Buchan, Johnson, & Croson, 2006; Slovic, Finucane, Peters, & 

MacGregor, 2007). As a result, emotions are likely to exert little influence on trust. 

In additional to the social distance of the trustee, gender is another factor that may 

moderate the effects of anger on trust (Croson & Gneezy, 2009). According to social role 

theory, men are more focused on the task whereas women tend to be more socially oriented 

(Anderson & Blanchard, 1982; Eagly & Wood, 1991). In line with this theory, previous 

evidence indicates that women might be more likely to use social cues to form trust than men, 

including affect heuristics and perceived social distance to others (e.g., Croson & Gneezy, 

2009; Rand et al., 2016). Therefore, this dissertation will take the above two antecedents into 

account in investigating the influence of anger on trust. 

In sum, relatively little research has been done on the effects of anger on trust, as 

compared to the increasing research focus on the influence of anger on lottery-based risk 

decisions. The present dissertation investigates the effect of anger on lottery-based risk as 

well as person-based risk, for understanding the effect of emotion on risk-taking more 

broadly. 

1.3.3 Cross-cultural Influences 

When considering the underlying mechanisms of how anger influences risk-taking, 

cultural influence seems to be a pertinent issue, especially when comparing individualistic 

and collectivistic cultures (Hofstede, 2001). In individualist societies, such as Western 

Europe, people are independent from their in-groups and give priority to their personal goals 

over the goals of their in-groups; whereas in collectivist cultures, such as Asia, people are 

interdependent within their in-groups (e.g., family, tribe), give priority to the goals of their in-

groups (Hofstede, 2001; Triandis, 1995, 2001). However, limited cross-cultural research has 

focused on investigating the cultural influence in the effects of anger on risk-taking. 

Although there is no question that there are cultural differences in the frequency and 

intensity of emotions (Matsumoto, Yoo, Fontaine, et al., 2008; van Hemert, Poortinga, & van 

de Vijver, 2007), the general functional mechanisms underlying how emotions influence 

human behavior are generally believed to be the same in individualistic and collectivistic 



General Introduction 
 

9 

cultures (Boiger, Mesquita, Uchida, & Barrett, 2013; Lerner et al., 2015; Pekrun, 2006). For 

example, research in economics has investigated the influence of incidental emotion at the 

macro level of behavior. Based on the hypothesis that people are happier on sunny days, 

economists found a positive correlation between the amount of sunshine on a given day and 

stock market performance across 26 countries, including both individualistic (e.g., United 

States, Germany) and collectivistic (e.g., Japan, Thailand) countries (Hirshleifer & Shumway, 

2003; Kamstra, Kramer, & Levi, 2003). Similarly, stock market returns declined when a 

country’s soccer team was eliminated from the Word Cup (Edmans, Garcia, & Norli, 2007). 

However, limited cross-cultural research concerning emotion carryover at the micro 

level of behavior (using the individual as the unit of analysis) has been published. Thus, this 

dissertation investigates the effects of anger on risk-taking and explores whether these 

functional associations at the micro level are cross-culturally valid, by including samples 

from Germany and China, which represent different cultures with respect to mean levels in 

the variables of interest. For example, some of the variables of interest, such as trust beliefs 

(Buchan & Croson, 2004) and emotions (Mesquita & Walker, 2003), are known to be 

potentially susceptible to cultural influences. Therefore, it is important to investigate  

potential cultural influences in the relationships between anger and risky decision making. 

1.4 The Present Dissertation: Objectives and Outline 

This dissertation aims to investigate the effect of anger on risky decision making. For 

this purpose, three separate experimental studies are presented in the following chapters, 

Chapter 2, 3 and 4. Each chapter consists of several pilot and main experiments focused on 

investigating the issues described under the general research objective. More precisely, the 

three studies use two different paradigms to manipulate anger and investigate the effects of 

anger on risk-taking behavior in two types of tasks. Study I (Chapter 2) focuses on the impact 

of anger on lottery-based risk-taking, by arousing anger through playing a computer game. 

Study II (Chapter 3) investigates how anger influences person-based risk (here referred to as 

trust behavior). Furthermore, Study III (Chapter 4) examines the mechanisms by which anger 

influences trust. Study II and III manipulate anger by recalling personal anger experiences. 

1.4.1 Study I 

Study I investigates how anger influences lottery-based risk. The first aim is to 

develop an appropriate experimental paradigm for inducing anger. Considering the 

importance of control appraisals in the emergence of emotions (Lerner & Keltner, 2000a; 

Smith & Ellsworth, 1985), an experimental paradigm to induce anger by inducing externally 
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caused and consequently externally attributed loss of control was developed and pretested in 

a Pilot Study. In the Main Study, I investigated the relationship between loss of control 

experiences, anger, and risk-taking behavior. More precisely, since the experimental 

manipulation was designed to arouse anger, an emotion usually elicited by experiences where 

one’s goal attainment has been blocked by external causes (Berkowitz, 1993; Berkowitz & 

Harmon-Jones, 2004; Carver & Harmon-Jones, 2009), anger is predicted to mediate the 

relationship between subjective loss of control and risk-taking. Furthermore, the issue of 

cross-cultural generalizability of the proposed mechanisms is examined by investigating and 

comparing two separate student samples from Germany and China. 

1.4.2 Study II 

Study II investigates how anger influences person-based risk, namely trust behavior. 

There is accumulating evidence suggesting that anger can have a strong impact on discrete 

trust behavior. However, the ways in which anger influences trust are still unclear. There are 

two major objectives in the present study. First, as anger is indicated to affect basic cognitive 

processes (e.g., perceptions of control and certainty, Lerner & Tiedens, 2006) and social 

processes (e.g., perceived social distance to other people, Fischer & Manstead, 2008; Fischer 

& Roseman, 2007) which, in turn, might influence the trust decisions people make, this study 

aims to investigate how anger influences trust decisions. Furthermore, accumulating evidence 

suggests that women are more likely than men to use social cues to determine their trust 

decisions, including emotional cues and perceived social distance to others (see review, 

Croson & Gneezy, 2009). The second objective of the present work is to explore the role of 

perceived social distance and gender within anger’s effect on trust. Therefore, a moderated 

mediation model is tested, with the prediction that the effect of anger on trust is mediated by 

perceived social distance, with gender moderating this mediation. More precisely, women, 

but not men, are expected to be driven by anger to perceive a smaller social distance with 

their partner, and consequently send more money to their interaction partner than controls. To 

test these hypotheses, a 2 (emotion: anger vs. control) x 2 (gender: male vs. female) factorial 

design is used. Instead of using the newly developed paradigm in Study I, anger is 

manipulated in by recalling personal anger experiences in this study, which is a classic 

method to elicit emotion (Schwarz & Clore, 1983). 

1.4.3 Study III 

Based on the findings from Study II, Study III further explores when anger influences 

trust. Increasing evidence indicates that women might be more likely than men to use social 
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cues like perceived social distance to others (Dunn & Schweitzer, 2005; Forgas, 1995) to 

form trust decisions (e.g., Croson & Gneezy, 2009; Rand et al., 2016). Therefore, this study 

will experimentally manipulate the social distance to trustee to investigate its role in the 

effect of anger on trust. I assume that two antecedents, perceived social distance to the trustee 

and the trusting person’s gender (Buchan et al., 2008; Croson & Buchan, 1999), might 

moderate the influence of anger on trust. Finally, I will explore the cross-cultural 

generalizability (Germany vs. China) of the proposed effects of anger, gender, and social 

distance on trust. To test these hypotheses, a 2 (emotion: anger vs. control) × 2 (social 

distance: chat vs. no chat) × 2 (gender: male vs. female) factorial design is used, including 

two separate student samples from Germany and China. 

In the final Chapter 5, the main results of the above three empirical studies are 

brought together, summarized, and discussed. Furthermore, limitations as well as 

implications are presented and final conclusions are drawn. 
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2 The Effects of Subjective Loss of Control on Risk-taking Behavior: The 

Mediating Role of Anger 
2.1 Abstract 

Based on the Appraisal Tendency Framework on the antecedents and consequences of 

emotions, two experimental studies examined the relationship between externally caused loss 

of control experiences and risk-taking behavior, as well as the assumed mediation of this 

relationship by the emotion anger. An experimental paradigm to induce anger by inducing 

externally caused and consequently externally attributed loss of control was developed and 

pretested in a Pilot Study. The relationship between loss of control experiences, anger and 

risk-taking behavior was investigated using two separate student samples from Germany (N = 

84, 54% female) and China (N = 125; 64% female). In line with our hypotheses, results 

showed that anger mediated the link between subjective loss of control experiences and 

increasing risk-taking behavior. Multiple group comparisons revealing similar patterns in 

both samples affirmed the results’ cross-cultural generalizability. These results implicate that 

anger makes people less risk averse in the process of economic decision making. 

2.2 Introduction 

“Change is the only constant.” 

(Heraclitus of Ephesus, approx. 535-475 BC) 

 

The world keeps changing around us. Ongoing rapid development and new 

technologies continue to change our environments as well as our living and working 

conditions (Schober et al., 2007). People are facing new challenges every day as everyone 

has to quickly learn about the latest development, to newly orient, to adapt and get along with 

the new circumstances and unknown environments. People might find these experiences 

demanding and associate them with a loss of orientation and subjective feelings of 

uncertainty and loss of control. 

The question of how externally caused experiences of loss of control affect people’s 

decision-making processes bears wide practical relevance. In this study, we investigate the 

effects of experimentally administered subjective loss of control experiences on risk-related 

decision making. It seems plausible to assume that emotions play a special role in this 

relationship for two reasons. First, perceived control is known to be a cognitive antecedent of 

emotions such as anxiety or hopelessness (Goetz, Frenzel, Stoeger, & Hall, 2010; Skinner, 

1996), and, second, due to the well-known impact of emotional experiences on decision-
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making processes (Loewenstein & Lerner, 2003). This study focuses on the role of anger in 

particular as one central emotion and examines its influence on the relationship between loss 

of control experiences and risk-taking behavior. Additionally, the question arises as to 

whether the assumed functional associations are generalizable, especially across people from 

various cultures. Despite potential cultural mean level discrepancies in control perceptions 

and emotions (Eid & Diener, 2001; Spector, Sanchez, Siu, Salgado, & Ma, 2004) differences 

in structural relations and functional mechanisms are not to be expected from a theoretical 

perspective as the herein investigated variables (control perceptions and emotions as well as 

their consequences) are considered to be basic and universal (Heckhausen & Schulz, 1995; 

Pekrun, 2006; Skinner, 1996). We explore the cross-cultural generalization with samples 

from Germany and China representing different cultural backgrounds. 

2.3 Relation Between Subjective Control and Risk-taking Behavior 

There is a close association between perceptions of control and risk-taking. Although 

Skinner (2007) considers risky situations to be “prototypical cases of uncontrollability” (p. 

912), subjective perceptions of control are an important facet of the perceived riskiness of a 

hazard or situation. For example, illusions of control (Langer, 1975; Thompson, Armstrong, 

& Thomas, 1998) have been shown to play an important role in chance situations and, thus, 

in the evaluation of and attitudes towards risks. Perceived controllability of a hazard was 

identified as essential to one of two factors (i.e., “dread”) underlying people’s risk 

perceptions (Peters & Slovic, 1996; Slovic, 1987). Thus, it is reasonable to assume that 

perceived control impacts risk perception and risk-related behavior (Renn, 1998). 

Perceived control is understood as the extent to which one believes that he or she can 

predict or influence events (Bandura, 1989). Its importance for a broad range of 

psychological variables is acknowledged and widely investigated (Skinner, 1996). Regarding 

behavioral outcomes, perceptions of control have been included as a central construct in 

several theories dealing with motivation and future behavior (Abramson, Seligman, & 

Teasdale, 1978; Ajzen, 1991; Glasser, 1984; Seligman, 1975; Vroom, 1964). 

Risk-taking behavior, which can be defined as an action with uncertain consequences 

that might be either potentially positive or harmful (Renn, 1998), is considered to be one 

specific facet of decision-making behavior with an especially strong relation to perceptions of 

control as outlined above. Thus, it seems plausible that risk-taking is influenced by prior 

experiences of personal control, the more so when keeping in mind the close relation of 

control and risk as well as the direct link between perceptions of control and risk perceptions. 
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However, evidence for direct effects of experiences of control on risk-taking behavior 

is scarce. The relationship has largely been investigated with a focus on the effects of chronic 

losses on future investment decisions (Rivers & Arvai, 2007). More recently initial evidence 

for causal effects of loss of control experiences on risk propensity was provided (Wimmer et 

al., 2010). In contrast to the previous studies, their experimental manipulation induced 

internally attributable difficulty-related loss of control (instead of assuming chance-related 

chronic losses) and the subjectively experienced perceptions of loss of control were explicitly 

measured and thus interpretable. Results demonstrated a causal relationship between prior 

experiences of (internally attributed) loss of control and decreased risk-taking behavior. Apart 

from this initial finding, research is largely lacking. In the current study, we focus on 

externally attributable loss of control and additionally assume that emotions might play a 

significant role in this relationship. 

2.4 The Role of Emotions in the Relationship between Loss of Control and Risk-taking 

It is well-known that emotions arise from personally relevant experiences of control, 

especially experiences with loss of control (Goetz et al., 2010; Skinner, 1996). Additionally, 

emotions powerfully influence decision-making processes (Loewenstein & Lerner, 2003). In 

particular, incidental emotions have been shown to impact decisions and thus can account for 

spillover effects between even objectively unrelated settings. Therefore, emotions might 

operate as a link between loss of control experiences and risk-taking behavior; more 

precisely, they may be worthwhile to examine as a potential mediator of this link. 

2.4.1 The Relevance of Perceptions of Control for Emotions 

Cognitive emotion theories (Lazarus, Averill, & Opton, 1970; Scherer, Schorr, & 

Johnstone, 2001) propose that emotions are not aroused by events per se, but by cognitive 

evaluations or appraisals of the events, and the resulting discrete emotions depend on this 

pattern of appraisals. Several dimensions underlying these appraisals have been discussed, 

among which control appraisals play a prominent role. In various appraisal theories of 

emotions the dimension of control is consistently identified as one of the central appraisal 

dimensions and thus is regarded as a central antecedent of emotions (Roseman, Antoniou, & 

Jose, 1996; Scherer, 1982; Smith & Ellsworth, 1985). 

The control-value theory (Pekrun, 2000, 2006) focusing on the antecedents and 

development of emotions considers control to be one of the two most important appraisal 

dimensions in the emergence of emotions. Control-related cognitions are believed to 

essentially determine the valence of emotions (i.e., positive vs. negative) and appraisals of 
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lack of control are associated with negative emotions (Pekrun, 2000). Thus, generally, 

experiences of loss of control due to changes in external conditions might be associated with 

a variety of negative emotions, such as fear, anger, or hopelessness. The concrete emotional 

quality arising from those experiences is influenced by additional factors, such as evaluation 

of the circumstances and attributions of causes (Weiner, 1985). 

This study is particularly concerned with the effects of experiences of loss of control 

caused by changes in external conditions that handicap one’s task performance, but that lack 

a personally threatening potential. Annoying technical difficulties with computer hard- or 

software might be the everyday counterpart of this experience. Given ongoing technological 

developments and our reliance on technology, this kind of experience is assumed to be 

ubiquitous in most people’s daily work. Thus, our study deals with one’s subjective 

experiences of loss of control and consequently the lack of a possibility to fulfill one’s task 

and to produce the desired performance. 

The primary emotion arising under these circumstances is assumed to be anger. In 

several studies, anger has been induced by malfunctioning computer equipment 

(Deffenbacher, 1999, 2011). In contrast to fear, anger should be elicited by this kind of 

subjective loss of control experience determined by external causes, but lacking a personal 

threat. Anger is characterized as a retrospective emotion following from negative 

developments and outcomes (Pekrun, 2006) which are explicitly externally, not internally, 

attributed. According to Weiner (1985), anger is an attribution-dependent emotion implying 

an appraisal that one’s personal goal attainment has been blocked (Kitayama, Mesquita, & 

Karasawa, 2006). In addition to these rather cognitive facets, anger is considered an 

activating emotion (Kleine, Goetz, Pekrun, & Hall, 2005; Pekrun, 1992; Shaver, Schwartz, 

Kirson, & O'connor, 1987) and relates to an approach motivation to change the current 

situation (Carver & Harmon-Jones, 2009), which is especially interesting in regard to the 

context of the current study because it points towards subsequent behavior and decision 

making (Lerner & Keltner, 2001). 

2.4.2 Emotions and Their Impact on Risk-taking Behavior 

Research has shown that risk-related decisions are not fully predictable when only 

purely objective (“rational”) facts, such as probability and severity of possible outcomes are 

considered. Instead, subjective influences, such as incidental affective states (Waters, 2008), 

have emerged as important predictors of these decisions. Following a considerable amount of 

research focusing on the effects of positive and negative mood (Isen, 2000), recent research 
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has gone beyond this valence dimension of affect and instead turned towards the differential 

effects of specific discrete emotions, such as fear, anger, or happiness (Lerner & Keltner, 

2001). 

The Appraisal Tendency Framework (ATF; Han et al., 2007; Lerner & Keltner, 

2000b, 2001) proposed a general theoretical model describing emotion-specific impacts on 

economic decision making. It allows a precise prediction of the differential impact of discrete 

emotions on particular decision-making processes and outcomes due to their link to emotion-

specific appraisal tendencies. Based on the premise of appraisal theories that each emotion is 

characterized by a unique appraisal pattern on central appraisal dimensions (such as 

pleasantness, certainty, control; see Smith & Ellsworth, 1985), the ATF assumes that “each 

emotion activates a cognitive predisposition to appraise future events in line with the central-

appraisal dimensions that triggered the emotion” (Lerner & Keltner, 2000a, p. 477). This 

cognitive predisposition for future appraisals is called appraisal tendency and underlies the 

carry-over effects by which emotions influence subsequent judgments and decision making. 

To exert strong influences, the emotion’s central appraisal content must be thematically 

linked to the decision-making topic (Lerner & Keltner, 2001). 

In the context of risk-related decision making, the appraisal dimensions certainty and 

control are thought to be particularly influential due to their close association with cognitive 

evaluations for determining risk assessments. The emotion anger in particular is characterized 

by high appraisals of both certainty and control (Lerner & Keltner, 2000a), and is therefore 

proposed to influence risk-related decisions. Thus, for our study’s objective of investigating 

the consequences of subjective loss of control experiences on risk-taking behavior, the effects 

of anger are particularly interesting and thus central to our focus – and might appear 

counterintuitive at a first glance: Despite originally being elicited by loss of control 

experiences (which in this study’s experimental manipulation are due to externally 

attributable changes of objectively given circumstances), the emotional experience of anger is 

subsequently assumed to be accompanied by high certainty and control appraisals. These 

accompanying appraisal tendencies are then expected to impact subsequent risky decision 

making. Drawing from both the ATF (due to high levels of certainty and control) and the 

notion of anger being an activating emotion characterized by features associated with 

approach motivation (Carver & Harmon-Jones, 2009; Lerner & Tiedens, 2006), anger is 

believed to increase people’s risk-taking decisions. Therefore, because our experimental 

paradigm was designed to elicit externally attributed subjective loss of control and thus, 
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anger, we assume anger will mediate the impact of loss of control experiences on risk-taking 

behavior. 

2.5 Cultural Influences and Cross-cultural Universality 

When considering previous studies on the variables we are interested in, namely 

control experiences, anger, risk-taking, and their underlying mechanisms, such as causal 

attributions and cognitive appraisals, cultural differences seem to be a relevant issue. 

However, so far, the research on the cultural influences of some of these aspects provides 

rather mixed results. Whereas evidence on differences in behaviors, perceptions of, and 

attitudes towards risks is not unambiguous (Bontempo, Bottom, & Weber, 1997; Brumagim 

& Wu, 2005; Rohrmann & Chen, 1999; Weber & Hsee, 1998), cross-cultural variations seem 

to be particularly pertinent with respect to emotions and control perceptions, especially when 

comparing individualistic and collectivistic cultures (Hofstede, 2001; Triandis, 1994, 1995). 

With respect to control-related constructs, culture seems to influence levels and 

patterns of general control beliefs (e.g., internal vs. external locus of control, primary vs. 

secondary control). For example, people from Western European countries seem to habitually 

perceive higher levels of personal, thus internal, control than people from Eastern Asian 

countries (Spector et al., 2004). In addition to the individual level, there might also be 

differences with respect to the extent of perceived power, control, and uncertainty at the 

country level (cf., cultural dimensions by Hofstede, 2001, such as power distance index, 

uncertainty avoidance index). However, the personal need for being able to control one’s 

environments is regarded as a fundamental motive (Heckhausen & Schulz, 1995; Skinner, 

1996). Correspondingly, the consequences of experiencing gains in, maintenance of, or loss 

of control over personally relevant situations or outcomes is considered universal and 

generalizable across cultures. 

Similarly, various facets of emotions have been shown to be culturally influenced, for 

example, emotional expressivity, norms for feeling and displaying emotions, and 

interpretations and interpersonal consequences of emotions (Eid & Diener, 2001; Markus & 

Kitayama, 1991; Matsumoto, Yoo, & Fontaine, 2008; Mesquita & Walker, 2003; van Hemert 

et al., 2007). These facets are – at least partly – able to explain cultural differences in the 

frequency and intensity of emotions. 

However, without questioning potential mean level differences between cultures in 

various variables, basic relations between constructs are typically considered to be cross-

culturally valid (Frenzel, Pekrun, & Goetz, 2007; Frenzel, Thrash, Pekrun, & Goetz, 2007) 
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For example, “cognitive-affective linkages” between attributions and resulting emotions are 

not found to differ cross-culturally (Brown & Cai, 2010). Pekrun (2006) also lends support 

for relative cross-cultural universality stating “general functional mechanisms of human 

emotions are bound to universal, species-specific characteristics of our mind” (p. 329). 

Further, previously mainly collective cultures are becoming more and more individualistic, 

especially in those parts of the world where the economy is growing (e.g., China), which 

continually reduces differences between collectivistic and individualistic countries 

(Hamamura, 2012; Steele & Lynch, 2013). 

Instead of focusing on absolute levels or the intensity of control and emotional 

experiences, in this study the effects of loss of control experiences on risk-taking behavior 

and the role of anger in this relationship are at issue. More precisely, we will explore whether 

these relational and functional associations are cross-culturally generalizable. For this 

purpose, the effects of subjective loss of control experiences on anger and risk-taking 

behavior will be investigated using samples from two countries, namely Germany and China, 

which represent differing cultural backgrounds and which are characterized by numerous 

culturally determined differences, also with respect to mean levels in the variables of interest. 

2.6 Research Aims and Hypotheses 

In summary, the objectives of this set of studies are as follows: First, the impact of 

subjective experiences of loss of control due to external changes in control conditions on 

subsequent risk-taking behavior will be examined. Second, the role of anger in this 

relationship will be investigated. Third, the cross-cultural generalizability of the proposed 

relationships between subjective loss of control, anger and risk-taking behavior will be 

explored. 

The first aim is to develop an appropriate experimental paradigm for inducing 

externally attributable subjective loss of control (Pilot Experimental Study) in order to allow 

for the investigation of the proposed hypotheses. Following the development of the 

experimental paradigm, the hypotheses concerning the effects of loss of control on anger and 

risk-taking behavior are investigated (cf., Main Experimental Study 1) and the cross-cultural 

generalizability of the proposed relationships are explored with participants from different 

cultural (individualistic vs. collectivistic) backgrounds (cf., Main Experimental Study 2): 

Hypothesis 1: Externally caused and consequently externally attributed loss of control 

experiences are assumed to cause anger. 
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Hypothesis 2: Subjective loss of control experiences which are attributed to external 

causes are assumed to increase subsequent risk-taking behavior. 

Hypothesis 3: The relationship between externally caused and consequently externally 

attributed loss of control experiences and increased risk-taking behavior is assumed to be 

mediated by anger. 

Hypothesis 4: The mediating effect of anger on the relationship between subjective 

loss of control and risk-taking behavior is assumed to be cross-culturally generalizable. 

2.7 Pilot Experimental Study 

2.7.1 Aims 

The objective of this Pilot Experimental Study was to test the effects of our newly 

developed experimental manipulation of objective control conditions which was designed to 

induce a sense of subjective loss of control due to external causes. This pilot study aimed to 

investigate the assumed effects of a manipulation check in order to ensure the paradigm’s 

adequacy to explore the previously proposed hypotheses in the subsequent experiments. 

2.7.2 Method 

Participants and data collection 

Sample. N = 44 German university students (50% female) with an average age of M = 

21.52 years (SD = 1.98, range: 19-27) voluntarily participated in this study. The participants 

were recruited using the online recruiting system ORSEE (Greiner, 2015) and they were 

compensated by a fixed show-up (9 €) fee plus payment according to their individual 

performance in the problem-solving game (theoretical range: 0 - 8 €). The assignment to the 

treatment conditions was random with n = 22 (50% female) participants in the experimental 

(EG) and n = 22 (50% female) participants in the control group (CG). 

Procedure and experimental design. The experimental study consisted of a one-factor 

pre-post design with questionnaires following the baseline and manipulation sections (cf., 

Figure 2.1). Following an instruction phase that included a comprehension test, both the 

experimental and control group played eight rounds of an incentivized computer-based 

problem-solving task (maximum profit: 1 € per round) in which the participants had to 

predict by mouse click where an object would be displayed on a circle by recognizing the 

systematic pattern underlying the previously displayed objects (for an example see Figure 

2.2). The participants were paid according to their correct prediction of the objects’ positions 

(prediction accuracy was transferred into a monetary reward with the maximum precision 

being compensated by 1 € per round). The patterns were determined based on the angular 
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distances of the subsequently displayed objects; this is similar to a continuing number series 

or patterns task which is frequently used to test nonverbal reasoning in common tests of 

intelligence (for example see the K-ABC-II; Kaufman & Kaufman, 2004; CogAT6; Lohman 

& Hagen, 2001; CFT-20-R; Weiß, 2006). 

 

 

 
Figure 2.1: One-factor pre-post design of Pilot Experimental Study and Main Experimental 

Studies 1 and 2. The Pilot Experimental Study tested the experimental paradigm’s adequacy 

for inducing subjective loss of control. By decreasing the accuracy with which the 

participants’ prediction was implemented into the computer game, the experimental group’s 

objectively given control was increasingly reduced during the four rounds of the 

manipulation section (represented by the darkening grey color). In a one-factor pre-post 

design the experimental (EG) and control (CG) group’s subjective control ratings and 

external attributions following the baseline (t1) and manipulation (t2) sections of the 

experiment were compared. Main Experimental Studies 1 and 2 applied the same 

experimental paradigm to investigate the effects of loss of control on anger and risk-taking 

behavior in Germany and China, respectively. 
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Figure 2.2: A sample schematic representation of the computer-based problem-solving task. 

Participants are asked to continuously indicate the assumed next position of the little white 

circle while its previous positions fade from dark grey to lighter shades of grey. 

In order to avoid deception the written instruction before the start of the experiment 

informed participants that unexpected events may occur. The first four rounds represented the 

baseline section in which both the control and experimental group were supposed to 

experience subjective control; this section did not differ between the groups. The second four 

rounds belonged to the manipulation section and the objectively given control was 

continuously reduced for the participants in the experimental group. This induced loss of 

control was obtained by decreasing the accuracy with which the participants’ prediction of 

the object’s next position was implemented into the computer game. Instead of displaying the 

participant’s clicking position accurately, it was displayed randomly within an interval 

including the chosen position. The range of the interval increased gradually from ±3.5° in 

round 5, to ±10° (round 6), then ±30° (round 7) and finally to ±90° in round 8 (cf., Figure 

2.3). This computer-based paradigm was designed using the Zurich Toolbox for Readymade 

Economic Experiments (z-Tree; Fischbacher, 2007) as experimental software. 

 

 
Figure 2.3: A sample schematic representation of the experimental decreasing accuracy 

manipulation of displaying the participants’ prediction of the next position. The range of the 

intervals in which the clicking position was displayed was ±3.5° centered around the actual 

chosen position (red arrow) in round 5, ±10° in round 6, ±30° in round 7 and ±90° in round 

8. 
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Between the baseline and manipulation section (t1) as well as at the end of the 

manipulation section (t2) the participants answered a questionnaire on their subjective 

perceptions of control and on their attributions for the perceived control. Furthermore, in 

order to ensure general comparability between the experimental and control group, during a 

separate follow-up attended by each participant within about two weeks following the 

experimental part of the study, socio-demographic (sex, age, subject of study, mother 

language, pre-experiences with computer-games) and several potentially relevant trait 

variables (Beauducel, Liepmann, Horn, & Brocke, 2010; Krampen, 1981; Levenson, 1972; 

Liepmann, Beauducel, Brocke, & Amthauer, 2007) were assessed. 1 

Variables and study measures 

Subjective control. The participants’ subjective perceptions of control over their 

outcomes with respect to the previously played round were assessed twice, following both the 

baseline (t1) and manipulation section (t2). The items, based on the Academic Control Scale 

(Perry, Hladkyj, Pekrun, & Pelletier, 2001), were adapted to the experimental context (e.g., “I 

could completely determine my outcomes”) and rated on a seven-point-rating-scale ranging 

from 0 completely disagree to 6 completely agree. Cronbach’s alphas of the two-item-

measure were α = .58 (t1) and α = .88 (t2). 

Attributions. In order to control whether the experimentally manipulated changes in 

control were in fact attributed to external causes by the participants as intended, their 

attributions were assessed following the baseline and manipulation section. The participants 

indicated to what extent they attributed their perceived control to either internal or external 

causes (e.g., external attribution: “My outcomes depended on influences lying outside 

myself”) on seven-point-rating-scales ranging from 0 completely disagree to 6 completely 

agree. The internal consistencies were α = .72 (t1) and α = .96 (t2) versus α = .68 (t1) and α = 

.87 (t2) for the two-item external versus internal attribution scales, respectively. 

2.7.3 Results 

Subjective control 

Following the baseline part at t1 there were no significant group differences in the 

subjective control evaluations between the treatment conditions, EG: M = 3.84, SD = 1.35 

versus CG: M = 3.75, SD = 1.56; t(42) = 0.21, p = .837, d = 0.06. However, in line with our 

expectations, the experimental group rated their subjective control significantly lower than 

                                                           
1 There were no significant differences (all ps > .05) between the treatment groups with respect to the 

socio-demographic variables, nonverbal reasoning indicators, and general control beliefs, thus supporting the 
treatment groups’ equivalence. 



Control, Anger, and Risk-taking 
 

23 

the control group following the experimental manipulation at t2, t(42) = -8.14, p < .001, d = -

2.46 (EG: M = 0.84, SD = 1.03; CG: M = 4.11, SD = 1.58), see Figure 2.4. 

 
Figure2.4: Subjective control ratings of the experimental and control group following the 

baseline (t1) and the manipulation (t2) part of the Pilot Experimental Study. Error bars 

represent standard errors of the mean (±1 SE). 

 

Attributions 

The analyses of the attribution ratings showed that before the experimental 

manipulation at t1 there was no significant mean group differences, neither in the extent of 

external attributions, EG M = 1.23, SD = 0.95 versus CG: M = 1.09, SD = 1.06; t(42) = 0.45, 

p = .656, d = 0.14, nor in the extent of internal attributions, EG M = 4.64, SD = 1.00 versus 

CG: M = 4.68, SD = 1.31; t(42) = -0.13, p = .898, d = -0.04. However, following the 

experimental manipulation at t2, the participants in the experimental group attributed the 

perceived control to be significantly more external than the participants in the control group 

(external attribution scale: EG: M = 5.09, SD = 1.28 versus CG: M = 1.32, SD = 1.48; t(42) = 

9.06, p < .001, d = 2.73; see Figure 2.5; internal attribution scale: EG: M = 1.07, SD = 1.47 

versus CG: M = 4.41, SD = 1.59; t(42) = -7.26, p < .001, d = -2.19; see Figure 2.6). While the 

extent of internal and external attributions stayed constant between t1 and t2 in the control 

group (internal attribution: p = .389, d = 0.19; external attribution: p = .448; d = -0.17), the 

experimental manipulation caused highly significant changes in attributions within the 
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experimental group: The internal attributions of control decreased (p < .001, d = 2.34), 

whereas the external attributions increased (p < .001, d = -2.79). 

 
Figure 2.5: External attributions of the experimental and control group following the 

baseline (t1) and the manipulation (t2) part of the Pilot Experimental Study. Error bars 

represent standard errors of the mean (±1 SE). 

 
Figure 2.6: Internal attributions of the experimental and control group following the baseline 

(t1) and the manipulation (t2) part of the Pilot Experimental Study. Error bars represent 

standard errors of the mean (±1 SE). 



Control, Anger, and Risk-taking 
 

25 

2.7.4 Discussion 

In this study the expected impact of the experimental manipulation of objectively 

given control on attributions and the subjectively perceived extent of control was supported. 

For the participants of the experimental group, the manipulation applying decreasingly 

accurate displays of the participant’s clicking position within the computer-game led to a 

sense of subjective loss of control compared to the baseline section and the control group. 

Furthermore, the external attributions of perceived control significantly increased following 

the experimental manipulation whereas the internal attributions significantly decreased. The 

attributional pattern of the experimental group shows the intended dominance of external 

compared to internal attributions following the experimental manipulation at t2. Thus, this 

study’s results provide evidence for the expected impact of decreasing objective control on 

subjective control ratings and provide support for the paradigms’ adequacy to induce 

subjective loss of control experiences due to external causes. 

2.8 Main Experimental Study 1 

2.8.1 Aims 

Main Experimental Study 1 aimed at investigating the impact of externally caused 

subjective loss of control on anger and risk-taking behavior (Hypotheses 1-3) by applying the 

newly developed and tested experimental paradigm inducing subjective loss of control by 

decreasing the implementation accuracy during the computer-based problem-solving task. 

2.8.2 Method 

Participants and data collection. 

Sample. The study was conducted at a German university using a student sample 

consisting of N = 84 (54% female) participants recruited via the online recruiting system 

ORSEE (Greiner, 2015). The participants had an average age of M = 21.93 years (SD = 1.93, 

range: 19-27) and they were randomly assigned to the EG (n = 44; 57% female) and the CG 

(n = 40; 50% female). Their voluntary participation was compensated by a fixed show-up fee 

(11 €) as well as additional payment according to the subject’s performance during the 

problem-solving task and risk game (theoretical range: 0 - 20.40 €). 

Procedure and experimental design. Main Experimental Study 1 used the 

experimental computer-based game paradigm pretested in the Pilot Experimental Study. 

However, instead of measuring the participants’ perceived control and attributions, following 

the baseline (t1) and manipulation section (t2) their anger was assessed by a questionnaire. 

Additionally, the participants’ behavior in a risky situation was investigated (cf., Figure 2.1). 
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Finally, a separate follow-up during an about 2-week-interval after the experimental part of 

the study was used to assess the socio-demographic and trait variables (nonverbal reasoning, 

locus of control, as well as trait-based risk-taking propensity: DOSPERT by Weber, Blais, & 

Betz, 2002). 2 

Variables and study measures. 

Anger. Applying the subscale of the Differential Emotions Scale (DES; Izard, 

Dougherty, Bloxom, & Kotsch, 1974; German version: Merten & Krause, 1993) consisting of 

three adjective items (“enraged”, ”angry”, “mad”), participants’ anger was assessed by their 

ratings on a five point intensity rating scale ranging from 0 not at all to 4 very strong (e.g., 

“To what extent do you experience these feelings at the moment?” “I feel...” “angry”, …).3 

The three adjective-subscale had an internal consistency of α = .84 at t1 and α = .94 at t2. 

Risk-taking behavior. The participants’ risk-taking behavior was assessed by 

computer-based variants of the “devil’s task” (Slovic, 1966) consisting of a circle with a 

given number of equal sectors. All – except one or two – of those sectors represent “secure” 

sectors, whereas the remaining one or two sectors are the “devil’s” sectors. The subjects 

knew how many sectors were secure and “devil’s” sectors, but their positions were unknown 

to the participants. While choosing a secure sector resulted in a gain of 0.10 € per sector, 

choosing a devil’s sector caused the loss of all money in this round. The participants were 

allowed to decide on both the number and position of fields they could choose. This task 

reflects a typical risk situation with the number of chosen fields serving as the (continuous) 

dependent variable with a theoretical range between 0 and 23 or 31 sectors depending on the 

version of the game: The participants were presented one version of this game at t1 (31 

sectors, one devil’s sector), and three immediately succeeding versions at t2 (game 1: 23 

sectors with one devil’s sector; game 2: 31 sectors, two devil’s sectors; game 3: 23 sectors, 

two devil’s sectors). The reason for using different variants of the devil’s task was to avoid 

memory effects and thus making the measurement more reliable. In order to avoid any effects 

on the subsequent versions of the devil’s task, the participants did not receive any immediate 

                                                           
2 The t-tests for equivalence did not reveal any significant group differences regarding the socio-

demographic and trait variables (all ps > .05). 
3  Our experimental manipulation was designed to induce specifically the emotion of anger (B. 

Wimmer, Cronjäger, Fischbacher, & Götz, 2009). In order to be able to judge whether our manipulation would 
indeed have first of all effects on anger experiences, we measured anger as well as nine other emotions (anxiety, 
fear, sadness, shame, hopelessness, boredom, enjoyment, pride, and hope) as a manipulation check after t2. In 
line with our expectation, the change of the level of anger from t1 to t2 in the experimental group was 
significantly higher than those of nine other emotions (a repeated measures MANOVA, pairwise comparisons 
from the emotion (t1/t2) × treatment condition (EG/CG) interaction revealed all ps < .001). Thus anger was the 
emotion which was by far most strongly triggered by the manipulation. 
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feedback on their results between the rounds, but only at the end of the experiment. The 

internal consistency of the three versions of the devil’s task at t2 was α = .86. 

2.8.3 Results 

Anger 

In line with our assumptions there were no significant group differences before the 

manipulation at t1 (CG: M = 0.66, SD = 0.87, EG: M = 0.69, SD = 0.89, t(82) = -0.16, p = 

.872, d = -0.04). In contrast, and supporting Hypothesis 1, the members of the experimental 

group showed significantly higher levels of anger following the externally attributable 

subjective loss of control manipulation (M = 2.23, SD = 1.22) than the participants in the 

control group (M = 0.80, SD = 0.97), t(82) = -5.90, p < .001, d = -1.29 (see Figure 2.7). 

 

 
Figure 2.7: Anger ratings of the experimental and control group following the baseline (t1) 

and the manipulation (t2) part of the Main Experimental Study 1. Error bars represent 

standard errors of the mean (±1 SE). 

 

Risk-taking behavior 

Similarly, there was no group difference with respect to the risk-taking behavior in the 

baseline section (average proportion of chosen sections in the devil’s task; theoretical range: 

0 - 1) at t1: CG: M = 0.42, SD = 0.15, EG: M = 0.42, SD = 0.17, t(82) = 0.01, p = .990, d = 

0.002. Following the experimental manipulation, the experimental group tended to take more 

risks as compared to the control group (see Figure 2.8). During the three rounds of the devil’s 



Control, Anger, and Risk-taking 
 

28 

task the experimental group’s proportion of chosen sections on average was M = 0.44 (SD = 

0.11), while the control group’s was M = 0.40 (SD = 0.10). This group difference was 

marginally significant, t(82) = -1.64, p = .053, with d = -0.36 representing a small effect size 

(Cohen, 1988) and providing partial support for Hypothesis 2. 

 

 
Figure 2.8: Risk-taking behavior of the experimental and control group represented by the 

mean proportion of chosen sectors during the devil’s task following the baseline (t1) and the 

manipulation (t2) part of the Main Experimental Study 1. Error bars represent standard 

errors of the mean (±1 SE). 

 

Anger as a Mediator of the Relationship between Subjective Loss of Control and 

Risk-Taking Behavior 

In order to examine the mediating effect of anger on the relationship between the 

subjective loss of control manipulation and subsequent risk-taking behavior as postulated in 

Hypothesis 3, we applied structural equation modeling (SEM) techniques (see Byrne, 2010; 

Kline, 2010) which provide excellent methods for testing indirect effects. The proposed 

mediation was modeled with anger and risk-taking behavior as latent variables (cf., Figure 

2.9). The three items of the anger subscale of the DES were modeled as manifest indicators of 

the latent variable anger. Similarly, the mean proportion of chosen sectors in the three devil’s 

task rounds following the experimental manipulation section at t2 served as manifest 

indicators of the latent variable risk-taking behavior. The proposed mediating effect was 
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modeled by the three unidirectional paths leading from the manifest variable, subjective loss 

of control manipulation (independent variable), towards the latent variables anger and risk-

taking behavior as well as from the latent variable anger (mediator) towards the latent 

variable risk-taking behavior (dependent variable). 

 

 
Figure 2.9: Structural equation model for testing the indirect effect (Hypothesis 3) of Main 

Experimental Study 1 on a latent variable level. The coefficients represent standardized 

factor loadings and standardized regression paths in the German sample (N = 84). * p < .05. 

** p < .01. *** p < .001. 

 

The results of the CFA showed that the proposed model was not rejected in the test of 

significance (χ2 = 17.21, df = 12, p = .142) and showed very satisfactory model fit indexes 

(CFI = .987; RMSEA = .072; SRMR = .046) which are in line with the recommended cutoff 

criteria for acceptable model fit (Hu & Bentler, 1999). The standardized indirect effect of the 

subjective loss of control manipulation on risk-taking behavior via anger in this model was 
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0.15, p = .013. The Sobel test for the latent regression path coefficients was significant with z 

= 2.03, p = 0.042. 

Thus, the analyses of indirect effects supported the mediating effect of anger proposed 

in Hypothesis 3. Furthermore, the confirmatory factor analysis added evidence for a very 

satisfactory general fit of the proposed model. 

2.8.4 Discussion 

This study provided evidence for the assumed effects of externally caused subjective 

loss of control on anger and risk-taking behavior. As expected, following the externally 

attributable experimental manipulation of objective control, the participants reported 

increased levels of anger and tended to act more riskily in a subsequent decision-making 

setting. The group difference with respect to the risk-taking behavior was only marginally 

significant (Cohen, 1992). Further, the effect size of the mean difference which – according 

to Cohen’s (1988) guidelines – is regarded as a small effect. In sum, the empirical data 

supported the assumed mediating role of anger on the relationship between subjective loss of 

control and risk-taking behavior. In conclusion, the results of Main Experimental Study 1 

were in line with our expectations and provided supporting evidence for Hypotheses 1-3. 

2.9 Main Experimental Study 2 

2.9.1 Aims 

The objective of Main Experimental Study 2 was to test Hypothesis 4 which proposes 

the assumed mediating mechanism of anger on the relationship between subjective loss of 

control and risk-taking behavior will be generalizable cross-culturally. For this reason the 

Main Experimental Study 1 was replicated with a pilot stduy within a Chinese sample to 

allow for cross-cultural comparisons (see Appendix 1). 

2.9.2 Method 

Participants and Data Collection 

Sample. N = 125 (64% female) Chinese students participated in the replication study. 

The average age was M = 20.44 years (SD = 1.78, range: 17-28). The participants were 

randomly assigned to the EG (n = 61; 61% female) and the CG (n = 64; 67% female) and 

compensated by a fixed show-up fee (48 RMB) with additional payment given according to 

their performance in the problem-solving and risk game (theoretical range: 0 - 91.80 RMB). 

Procedure, variables and experimental design. Main Experimental Study 2 applied 

the same procedures, measures, and experimental design in the Chinese sample as the Main 

Experimental Study 1 in the German sample (cf., Figure 2.1). Thus, following the baseline 
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(t1) and the manipulation part (t2) of the experimental design, anger as well as risk-taking 

behavior were assessed. To create a Chinese version of the anger subscale of the Differential 

Emotions Scale (Izard et al., 1974), the German version (Merten & Krause, 1993) was 

subjected to a multiple stage translation process consisting of independent forth- and back-

translations by two professional translators, as well as comparisons, revisions and a pretest 

with Chinese students. The internal consistency of the translated three-items-anger subscale 

was α = .84 at t1 and α = .90 at t2. Identical to the Main Experimental Study 1, the 

participants’ risk-taking behavior was assessed by one or three rounds of the devil’s task 

(Slovic, 1966) at t1 and t2, respectively. The internal consistency of the three versions of the 

devil’s task at t2 was α = .91. In accordance with the Chinese currency, choosing one secure 

sector resulted in a gain of 0.45 RMB and the maximum profit in the computer-based 

problem-solving game was 4.50 RMB per round. Socio-demographic and trait variables were 

assessed later the same day during a separate part following the experimental section of the 

study in order to allow for trait-based comparability between the experimental and control 

group. 

2.9.3 Results 

Anger 

In line with our assumptions there were no significant group differences before the 

manipulation at t1 (CG: M = 0.09, SD = 0.26, EG: M = 0.16, SD = 0.44, t(123) = -1.09, p = 

.280, d = -0.07). In contrast, and supporting Hypothesis 1, the members of the experimental 

group showed significantly higher levels of anger following the externally attributable 

subjective loss of control manipulation (M = 1.22, SD = 0.97) than the participants in the 

control group (M = 0.32, SD = 0.55), t(123) = -4.99, p < .001, d = -.70. 

Considering the cultural differences of intensity of anger between the two samples in 

China and Germany, the Chinese anger ratings were lower than the German ratings at both t1 

(China: M = 0.12, SD = 0.36, Germany: M = 0.67, SD = 0.87, t(207) = -6.32, p < .001, d = -

0.55) and t2 (China: M = 0.66, SD = 0.85, Germany: M = 1.55, SD = 1.31, t(207) = -5.89, p < 

.001, d = -0.88). 

Risk-Taking Behavior 

Similarly, there was no group difference with respect to the risk-taking behavior in the 

baseline section (average proportion of chosen sections in the devil’s task; theoretical range: 

0 - 1) at t1: CG: M = 0.40, SD = 0.21, EG: M = 0.41, SD = 0.21, t(123) = 0.01, p = .397, d = -

0.010. Following the experimental manipulation, during the three rounds of the devil’s task 
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the experimental group’s proportion of chosen sections on average was M = 0.38 (SD = 0.15), 

and the control group’s was M = 0.35 (SD = 0.19). This group difference was in the assumed 

direction but did not reach significance, t(123) = -1.20, p = .116, with d = -0.037. 

Anger as a Mediator of the Relationship between Subjective Loss of Control and 

Risk-Taking Behavior 

Applying the multiple group comparison procedure we specified a sequence of three 

models with nested structures and increasing constraints of equality in order to test the 

invariance of the proposed models between the two samples in Germany and China. Model 1 

(baseline model, identical to the model testing the mediation effect on a latent variable level 

in Main Experiment 1) tested for the invariance of the model form without any constraints. 

Model 2 included constrained factor loadings assuming that the measurement weights of the 

latent variables anger and risk-taking behavior on their manifest indicators operate 

equivalently across the two samples. Model 3 additionally tested for the invariance of the 

regression paths between the independent variable, mediating variable and dependent 

variable proposing the relationships to be comparable in both samples. In order to evaluate 

the adequacy of the models and their included invariance assumptions, the absolute as well as 

relative model fit (changes in model fit due to additionally imposed constraints) were 

considered (Byrne, 2010; Little, 1997). Goodness-of-fit statistics and indexes of the three 

models are displayed in Table 2.1. 

Table 2.1: Model Fit Statistics and Indexes of the Three Nested Models of Multiple Group 
Analysis with the German and Chinese Sample 

 

 

Model fit 

χ2 df p CFI RMSEA 
 

     

Model 1 
Invariance of 
model form 
 

 
30.70 

 

 
24 
 
 

 
0.163 

 
 

 
0.993 

 
 

 
0.037 

 
 

Model 2 
Invariance of 
factor loadings 
 

 
39.82 

 

 
28 

 
0.069 

 
0.988 

 
0.045 

Model 3 
Invariance of 
regression paths 

 
46.14 

 

 
31 

 
0.039 

 
0.984 

 
0.049 

 
     

Note. N(Germany) = 84, N(China) = 125. All p-values refer to one-tailed tests. 
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Additionally, within the proposed models the indirect effects of the subjective loss of 

control manipulation on risk-taking behavior via anger were analyzed and tested for 

significance based on bootstrapping procedures. The results of the indirect effect analyses for 

all models and both samples are presented in Table 2.2. 

 

Table 2.2: Tests of Standardized Indirect Effects within the Three Nested Models of Multiple 
Group Analysis in the German and Chinese Sample 

 

 
Germany  China 

Indirect effect p  Indirect effect p 
 

     

Model 1 
Invariance of 
model form 
 

 
0.15 

 
0.009 

  
0.06 

 

 
0.039 

Model 2 
Invariance of 
factor loadings 
 

 
0.15 

   
0.06 

 
0.036 0.009  

Model 3 
Invariance of 
regression paths 
 

 
0.10 

 
0.003 

  
0.06 

 
0.003 

Note. N(Germany) = 84, N(China) = 125. All p-values refer to one-tailed tests. The tests of significance of the 

standardized indirect effects (ab paths) were performed based on 5000 bootstrap samples and bias-corrected 

95% confidence intervals. 

 

The results revealed a good overall fit for the baseline Model 1 (χ2(24) = 30.70, p = 

.163; CFI = .993; RMSEA = .037) and the indirect effects reached significance both in the 

German (standardized indirect effect: 0.15, p = .009, one-tailed, due to the directed effect) 

and Chinese sample (standardized indirect effect: 0.06, p = .039, one-tailed, due to the 

directed effect). Thus, the assumed mediating effect was supported and the invariance of the 

model form was confirmed in both samples. The Chinese sample’s standardized coefficients 

of the model are presented in Figure 2.10. 
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Figure 2.10: Structural equation model for testing the indirect effect on a latent variable 

level in Main Experimental Study 2. This model also served as baseline model (Model 1) for 

testing the cross-cultural generalizability (Hypothesis 4). The coefficients represent 

standardized factor loadings and regression paths of the baseline model 1 in the Chinese 

sample (N = 125). * p < .05. ** p < .01. 

 

Constraining the factor loadings to be invariant in Germany and China caused a 

marginal, but not significant loss of model fit (Likelihood-ratio-test: Δχ2(4) = 9.12, p = .058). 

The ΔCFI = .005 was smaller than the recommended .01 cutoff criterion (Cheung & 

Rensvold, 2002), thus representing negligible loss of fit and supporting the invariance of the 

factor loadings between the two samples. 

Imposing additional constraints referring to the equality of the regression paths in 

Model 3 also resulted in a small, but insignificant loss of model fit (Δχ2(3) = 6.32, p = .097) 

with the ΔCFI = .004 again not exceeding the cutoff criterion for nested model comparisons. 

Model 3 showed very satisfying model fit indexes (CFI = .984; RMSEA = .049) and, despite 
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the imposed constraints, the indirect effect of subjective loss of control on risk-taking 

behavior via anger was also significant in this model (standardized indirect effects: Germany: 

0.10, China: 0.06, both ps = .003, one-tailed). With the invariance of both the factor loadings 

and regression paths between the German and Chinese sample and the significant indirect 

effects, these results provided evidence for the cross-cultural generalizability and supported 

Hypothesis 4. 

2.9.4 Discussion 

Based on the results showing the experimental design’s applicability for inducing 

externally attributed subjective loss of control in China, and thus in a sample with a different 

cultural background, this study demonstrated the cross-cultural generalizability of the results 

found in Main Experimental Study 1. Based on excellent model fits for the mediation path 

model and the significant indirect effect of anger, the effects of externally caused subjective 

loss of control on increased risk-taking due to the elicitation of anger were replicated in the 

Chinese sample. Furthermore, multiple group analyses indicated invariance of both the 

structural and measurement model between the German and Chinese samples. Thus, by 

comparing the results gained in the Western European and the East Asian sample, this study 

provided evidence for the hypothesized cross-cultural generalizability of the proposed 

relationships and the mediating effect of anger. 

2.10 General Discussion 

These studies investigated how loss of control experiences due to changes in our 

external environment impact subsequent risk-taking behavior, as well as the role that anger 

plays in this relationship and the cross-cultural generalizability of the functional mechanisms. 

In line with the assumptions, loss of control experiences considerably influenced both 

emotional experiences and subsequent behavior and their impact was demonstrated cross-

culturally. Strong support for the hypothesized effect of subjective loss of control experiences 

on subsequent risk-taking behavior was provided in this set of studies. Subjective control due 

to changes in external conditions – and thus externally attributable – was shown to arouse 

anger. Furthermore, anger mediated the relationship between control experiences and risky 

decision making. These functional relationships and their underlying mechanism were 

detected in both samples from Western Europe and East Asia and therefore provided support 

for cross-cultural generalizability. Thus, all of the studies’ results were in line with our 

hypotheses and contribute to a deeper understanding of how immediately preceding 
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experiences of control impact risk-related decision making in a subsequent, objectively 

unrelated setting. 

As expected, and regarding their close association, the relevance of control 

experiences for decision making under risk conditions was demonstrated. The decisions of 

participants exposed to loss of control differed significantly from the decisions of participants 

who were able to maintain their personal control. More precisely, people who had 

experienced a gradual loss of control over their outcomes tended to act more riskily in the 

subsequent decision-making context. This finding might appear rather surprising as prior 

experiences of loss of control might be assumed to elicit cautious behavior and efforts to 

regain control instead of giving rise to even more uncertainty. Thus, at first glance, careful 

and risk-averse behavior might appear to be more plausible and reasonable. However, when 

reviewing previous research on the effects of chronic losses, wide support for increasing 

investment can be found (for example in the form of the sunk cost effect, Arkes & Blumer, 

1985; and as an escalation of commitment, Staw, 1976). The specific effects of prior loss of 

control experiences depend on the evaluation of these experiences, for example, the 

appraisals and attributions of the causes. As supported in the Pilot Experimental Study, the 

loss of control experience in this study was characterized by an external causation and 

blockage of one’s goal attainment, but without personally threatening potential. Thus, the 

emotion of anger aroused by these experiences and its behavioral consequences was the 

critical aspect predicting subsequent risk-taking. As expected, the mediating role of anger 

was most influential with respect to the increasing risk-taking behavior following the loss of 

control experiences. 

Our results are in line with both theoretical models explaining how emotions impact 

decision-making processes in general and previous research on the effects of anger in 

particular. This study adds empirical evidence on the effect of anger on decision making in 

risky settings. Anger following from subjective loss of control experiences due to changes in 

external conditions caused increased risk-taking behavior. This observation is compatible 

with the notion of anger making people feel more confident and encouraging them to actively 

approach a situation (Lerner & Tiedens, 2006). 

According to the Appraisal Tendency Framework (Lerner & Keltner, 2000a, 2001) 

the risk-related influence of anger can be explained by high levels of certainty and control 

appraisals. This aspect is especially interesting in the context of our study in which anger 

emerged as a powerful mediator of the relationship between loss of control experiences and 
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risk-taking behavior. On the one hand, it provides a feasible explanation for the observed 

increase in risk-taking behavior. On the other hand, these feelings of high certainty and 

control may appear counterintuitive and seem to stand in contrast to the subjective loss of 

control experiences intended to be induced by the experimental manipulation. However, the 

findings of the Pilot Experimental Study can rule out any doubts that the experimental 

manipulation to decrease objectively given control may have failed to induce the intended 

sense of loss of control. In both samples the experimental group members rated their personal 

control significantly lower following the experimental manipulation as compared to the 

control group (and the baseline part). Instead, the apparent “regain” of a sense of certainty 

and control should be due to the cognitive evaluations of the loss of control experiences, 

which were shown to be characterized by external attributions and increasing anger, as 

previously proposed. The emotional experience of anger thus appears to be the crucial 

underlying mechanism linking the loss of control experiences with the increased risk-taking 

behavior in the subsequent, objectively unrelated decision-making context. Although elicited 

by subjective loss of control experiences, anger might have led to a sense of regained 

certainty due to its accompanying appraisal tendencies and thus has been demonstrated to 

play a vital role in the context of control and risk. Therefore, the experimental manipulation 

not only induced subjective loss of control, but – via attribution processes – elicited anger 

which in turn (via high certainty and control appraisals) impacted the subsequent risk-taking 

behavior by opposing excessive risk aversion. 

Therefore, this study provides support for the influence of emotions as a rather 

subjective variable influencing the decision-making process. In this study concrete behavior, 

namely actual risk-taking, differed remarkably depending on prior control and emotional 

experiences. This is in contrast to much other previous research examining possible impacts 

on decision making, which has focused on perceptions or cognitive estimations of risk instead 

of actual behavior (Fischhoff et al., 2005; Lerner et al., 2003). It can be informative to look at 

precursors of decisions, such as cognitive evaluations of different alternatives, while 

researching decision making, but it is not sufficient. In the end, the actual choice, the 

behavior, represents the final outcome of the decision-making process. Thus, by supporting 

the hypotheses our results both add evidence for the theoretical assumptions and go beyond 

existing findings by demonstrating effects on behavior. 

Furthermore, by exploring the cross-cultural generalizability this study contributed to 

understanding cultural issues in the relation between control experiences, anger, and risk-
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taking behavior. Through the comparison of the results of both our samples from Germany, 

representing Western Europe, and China, representing an East Asian cultural background, the 

cross-cultural applicability of the proposed relations between the variables was supported. In 

both Germany and China participants reported significantly higher levels of anger following 

the externally attributed loss of control and tended to make riskier decisions with this 

behavioral effect being mediated by anger. In regard to possible cultural influences on our 

included variables, our findings are remarkably interesting. When focusing on the levels of 

anger participants reported, one of the variables especially informed by culture, there do in 

fact seem to be differences between the two samples, with the Chinese anger ratings 

generally being lower than the German ratings. This is in line with previous findings showing 

that individualistic and collectivistic cultures generally differ in intensities of reported 

emotions with China showing particularly low norms and intensity scores (Eid & Diener, 

2001). For negative emotions that might threaten the desired interdependence between 

individuals in collectivistic cultures (Markus & Kitayama, 1991), such as anger, this might be 

especially true. 

It is also worthwhile to have a closer look at the direct effects of the experimental 

manipulation of personal control and their cross-cultural influences. Despite some evidence 

for the fact that people from various cultures might differ in their habitually perceived locus 

of control – with Western European countries tending to perceive higher levels of personal, 

thus internal, control than Eastern Asian countries – the effects of experiences of loss of 

control was assumed to be cross-culturally generalizable. In fact, the Experimental Pilot 

Study showed the effects of the experimental loss of control manipulation on control ratings 

were exactly as intended in the German and the Chinese sample. 

Both the patterns of control ratings and attributions demonstrated the paradigm’s 

adequacy to induce subjective loss of control attributed to external causes in the Chinese 

sample as well. These findings counter the argument that the experimental manipulation 

might have had weaker effects in the Chinese sample since they may be used to lower levels 

of personal control due to a habitually more external locus of control (see also Scherer & 

Brosch, 2009, on the relationship of attributions and perceived control) and instead speaks for 

the cross-cultural applicability of the experimental paradigm. Furthermore, the relevance of 

experiences and appraisals of personal control for emotions and behavior has been confirmed 

cross-culturally. The effects of loss of control experiences on risk-taking behavior via anger 

were also demonstrated in both samples. Additionally, this study supports the applicability of 
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the emotions-behavior link as proposed by the Appraisal Tendency Framework which had 

previously been questioned for people from collectivistic cultures (Lerner & Keltner, 2001). 

The effect of anger on risk-related decisions within the Chinese sample was in line with the 

same direction of the effect in the German sample. In conclusion, despite (possibly habitual) 

differences in anger ratings and external attributions, the functional relationships between the 

variables following the loss of control experiences were shown to be generalizable across 

cultures as hypothesized. One reason for similar mechanisms in both samples might be, that 

collectivistic and individualistic cultures have more and more converged in recent years due 

to the economic growing (Hamamura, 2012; Steele & Lynch, 2013). 

2.11 Limitations 

Although, this study supports all hypothesized functional relationships between 

subjective loss of control, anger, and risk-taking behavior, and it confirms these findings 

cross-culturally, there are some limitations that should be taken into account.  

The first limitation relates to the limited cross-cultural scope. This study deals with 

the cross-cultural generalizability of the proposed functional mechanisms. For this purpose, 

the study was conducted with participants from two countries representing different cultural 

backgrounds: A sample of German participants representing the Western European culture 

and a sample of Chinese participants representing the Eastern Asian culture. These cultures 

are known to differ on a variety of dimensions, among which the differentiation between 

individualism and collectivism is probably most prominent (Hofstede, 2001; Triandis, 1994, 

1995). A great deal of research on cultural effects and cross-cultural comparability has been 

made on the basis of this dimension. Thus, comparing samples differing on this dimension in 

order to explore cultural influences might be reasonable. Still, one has to keep in mind that 

drawing final conclusions about cross-cultural universality is – for several reasons – not 

possible by investigating samples from only two countries. Therefore, until several further 

replications have been conducted the results of this first step should be handled with care. 

However, there are several lines of evidence from the current study that explicitly 

speak to the interpretability of the reported findings. First, by investigating samples from 

Germany and China, two countries which are well-known to differ remarkably in a range of 

aspects, both with respect to country and individual level variables, were chosen. Although 

differences in mean levels of the variables of interest, such as control perceptions and 

emotions, are reported in the literature and correspondingly could also be found in our study, 

the functional relationships were consistent between the two samples, which are in line with 
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the expectations and speaks for their cross-cultural generalizability. Second, in order to 

evaluate the generalizability of the results, the representativeness of the chosen countries with 

respect to their cultural area should be considered. For example, China’s individualism score 

is remarkably lower than the average score of Eastern Asian countries (Hofstede, 2001). 

From this perspective, the results of this study might even be underestimated, as the 

difference between Germany and China might be even bigger than the difference between 

Germany and East Asian countries on average. This deliberation argues strongly for the 

generalizability between the two cultures. Thus, by comparing a German and a Chinese 

sample, two samples which can be considered to represent the opposite poles of the often-

investigated individualism-collectivism dimension, a first valuable step towards interpreting a 

cross-cultural generalizability has been made. 

The second limitation refers to the context of the experimental induction of loss of 

control. Our experimental manipulation of changes in objectively given control due to 

external circumstances was specifically intended to induce a sense of loss of control that was 

attributable externally, lacked a personal threat, and aroused anger. Through this 

experimental manipulation, a rather moderate intensity of anger with mean anger ratings 

around (Germany) or even below (China) the center of the five-point-rating scale was 

aroused. However, several similar, but not identical scenarios of loss of control experiences 

are imaginable. For example, slightly different conditions might elicit much stronger 

intensities of anger that would probably be associated with significant riskier decision 

making. Furthermore, instead of a continuous change in objective control as applied in our 

experimental paradigm by decreasing the objectively given control over the course of four 

rounds of the computer game, the loss of control experiences might have occurred more 

abruptly and might have aroused surprise rather than anger. Additionally, the changes might 

have been associated with a feeling of personal threat and thus elicited fear. Therefore, 

although these alternatives also deal with externally attributable subjective loss of control 

experiences and would require only small changes in the experimental manipulation that can 

easily be implemented in our experimental paradigm (e.g., by reducing the number of rounds 

in the manipulation section or changing financial incentives), their effects on emotions and 

subsequent risk-taking behavior are presumed to differ fundamentally. When interpreting our 

findings it is important to keep the special circumstances of our study in mind, that is, with 

risk-related behavior impacted by loss of control experiences arousing moderate levels of 

anger. 
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2.12 Implications 

The results of this study on the hypothesized effect of subjective loss of control on 

anger and risk-taking behavior suggest several theoretical, methodological and practical 

implications as well as raise some questions for future research. 

Anger was demonstrated to mediate the relationship between loss of control 

experiences and increased risk-taking behavior. As proposed by the ATF (Lerner & Keltner, 

2000a, 2001) the risk-related influence of anger is due to high certainty and control 

appraisals, which generally accompany and typically characterize this emotion. In our 

context, aimed at investigating the consequences of subjective loss of control, this contrasting 

effect appears to be especially interesting. Although in the present study certainty evaluations 

with respect to the risk-related decision have not been explicitly measured, this aspect 

deserves more attention and should be addressed in future research. The question arises as to 

whether experiencing anger could show a way of attenuating the often reported negative 

effects following subjective loss of control experiences and partly compensates for these 

consequences, at least in the face of risky decision making. Our study’s results seem to 

suggest this interpretation, as anger appeared to make people less risk averse. Furthermore, 

one might suppose this encouraging effect of anger on increasing risk-taking behavior to be 

especially beneficial when following loss of control experiences since these experiences may 

hinder bold behavior. Thus, though opposite in nature, the combination of anger and loss of 

control experiences may contribute to a more risk-neutral decision, as long as the anger is not 

in excess. Before being able to make more detailed statements, a deeper understanding of the 

relationship between the obviously contrasting effects of loss of control experiences and 

certainty experiences due to anger is required. Conditions and limitations of this relationship 

need to be further investigated, in order to – for example – provide practical implications, 

such as giving advice for adaptive coping strategies after perceived lack of control in 

economic or achievement situations. 

Related to the question of how loss of control experiences can exert spillover effects 

to subsequent objectively unrelated settings via emotions is the question about the limits of 

this mechanism. For example, can purposively elicited or suppressed anger account for 

adaptive responses either following subjective loss of control or in the face of risk-related 

decisions? As suggested by Lerner and Keltner (2001), awareness is one of the boundary 

conditions since "becoming aware of one’s own judgment and choice process should 

deactivate appraisal tendencies, even if the emotion itself persists” (p. 156). In our 
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experimental design, emotions were assessed via self-report immediately before the decision 

process. Thus, in both our German and Chinese sample, reflecting on one’s own emotions did 

not seem to impair the effect of anger on risk-taking behavior. Considering the proposition by 

Lerner and Keltner (2001), a possible explanation might imply that although the emotion has 

been assessed via self-report – and thus it is assumed that one is aware of it – it is not 

cognitively associated with the subsequent decision-making process. In this case it can exert 

carry over effects between unrelated settings despite awareness of the feeling, which is an 

interesting and possibly influential assumption certainly worthy of further investigation. 

Finally, further research is encouraged as a consequence of the methodological 

contribution of this study. During the Pilot Experimental Studies, an experimental paradigm 

for inducing externally attributable subjective loss of control (and consequently anger) was 

developed. Its adequacy was successfully supported in both the German and the Chinese 

sample, thus additionally suggesting its cross-cultural applicability. This methodological 

innovation facilitates further research on the effects of loss of control experiences due to 

external causes, an issue that up to now largely lacked proper methods for investigation. 

Considering people’s everyday experiences of externally caused loss of control, the newly 

developed and herein introduced experimental paradigm provides easy access to this highly 

relevant research topic. 

2.13 Conclusion 

Perceiving oneself to be a competent person and in control of personally relevant 

outcomes has generally been proposed to be a fundamental human need (Skinner, 1996). 

Therefore, the importance of control perceptions for emotions and behavior has already been 

a focus of research for quite a time, often with a concentration on the detrimental 

consequences of lack of control experiences. However, in the face of ongoing technological 

and societal developments that may make feelings of lacking control and uncertainty an 

everyday experience, this issue has not lost its relevance. Instead, questions of how to 

adaptively cope with experiences of lack of control and uncertainty, how to encounter their 

consequences, and the mechanisms of their impact on subsequent decision-making processes 

are quite timely. By applying a cross-cultural perspective, the understanding of fundamental 

general functional relationships as well as cultural influences on our everyday coping 

mechanisms in response to universal challenges is fostered.  

This study’s results point out that – across cultures – emotions, more precisely, anger, might 

bridge the gap between prior, subjective loss of control experiences and the subsequent 
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decision-making setting, and thus can account for prior proven spillover effects. Furthermore, 

despite the often rather negative evaluation of anger as a socially undesirable and unpleasant 

emotion, our findings may give reason to cast a more positive light on it; anger can also be 

associated with cognitions of power, control, and certainty. It seems to be able to compensate 

for the discouraging effects of lack of control experiences by counteracting overly cautious 

behavior and contributing to more confident, optimistic and risk-taking decision making. 

Intensified efforts aimed at getting to the bottom of the underlying mechanisms might shed 

further light on the theoretical and practical opportunities and constraints of these seemingly 

promising effects of anger, which appear to have the potential to support people in coping 

with experiences of lacking personal control and uncertainty.   
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3 Angry Women Are More Trusting: The Differential Effects of Perceived 

Social Distance on Trust Behavior 

 

3.1 Abstract 

There is accumulating evidence suggesting that anger can have a strong impact on 

discrete trust behaviors. However, the mechanisms on how anger influences trust are still 

unclear. In the present study, we hypothesized that perceived social distance would mediate 

the effect of anger on trust, and that gender would moderate this mediation. To test this 

hypothesis, a 2 (Anger vs. Control) x 2 (Men vs. Women) factorial design (N = 107, 48 

female) was used, and revealed that in line with our predictions, social distance mediated the 

effect of anger on trust, and gender moderated this mediation. More precisely, anger drove 

women, but not men, to send more money to their counterparts in a trust game than controls 

because, unlike men, angry women perceived smaller social distance between themselves and 

their game partners. Our results have implications for the study of emotions and gender 

differences in economic transactions. 

3.2 Introduction 

Trust is an essential component of social life that permeates not only interpersonal 

interactions, but also acts as a crucial cornerstone of economic transactions (Algan & Cahuc, 

2013; Greenspan, 1999; Kramer, 1998; Zak & Knack, 2001). Traditionally trust has been 

viewed as a deliberate act based on thorough cognitive calculations (Kramer, 1998; 

Williamson, 1993). However, recent behavioral studies suggest that trust-related behaviors 

involve a variety of emotions, thereby going beyond mere cognitive calculations (Bohnet, 

Greig, Herrmann, & Zeckhauser, 2008; Bohnet & Zeckhauser, 2004; Engelmann & Fehr, 

2013; Fehr, Fischbacher, & Kosfeld, 2005). To this date, only little empirical research has 

investigated the role of emotions on trust behavior. 

In the present study, we develop a theoretical framework based on the Appraisal 

Tendency Framework (ATF; Han et al., 2007; Lerner & Keltner, 2000a, 2001), which 

proposes a general theoretical model predicting emotion-specific impacts on economic 

judgments and choices. As anger is one of the most frequently experienced emotions in our 

daily life (Averill, 1982), it merits special attention in the process of trust. Anger affects basic 

cognitive (e.g., perceptions of control and certainty, Lerner & Tiedens, 2006) and social 
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processes (e.g., perceived social distance to other people, Fischer & Manstead, 2008; Fischer 

& Roseman, 2007) which, in turn, could influence trust decisions people make. Furthermore, 

accumulating evidence suggests that women more frequently use social cues to form their 

trust than men, including emotional cues and perceived social distance to others (see review, 

Croson & Gneezy, 2009). The present work explores the role of perceived social distance and 

gender within anger’s effect on trust, and consequently aims to contribute to our 

understanding of the mechanisms that lead anger to have an impact on trust behavior. 

3.3 Background 

3.3.1 Anger and Trust 

Trust is defined as “a psychological state comprising the intention to accept 

vulnerability based upon positive expectations of the intentions or the behaviour of another” 

(Rousseau et al., 1998, p. 395). Previous research has used different ways of measuring 

people’s trust. One possibility is to simply ask people about their willingness to trust (e.g., 

Dunn & Schweitzer, 2005). In behavioral economics, however, trust is often assessed by the 

trust game, which captures the notion of trust as a behavior that makes an individual 

vulnerable to the actions of another person (Berg et al., 1995; Fehr, 2009; Rousseau et al., 

1998). Even though researchers earlier thought that both measures should be closely related, 

now there is accumulating evidence suggesting that self-reported willingness to trust does not 

always mirror what people choose to do when they make actual decisions in the trust game 

(e.g., Fehr, 2009; Fetchenhauer & Dunning, 2009). Researchers have suggested that emotions 

might be one of the reasons why the actual trust behavior is not always in accordance with 

the self-reported willingness to trust (e.g., Engelmann & Fehr, 2013). 

The ATF proposes that “each emotion activates a cognitive predisposition to appraise 

future events in line with the central-appraisal dimensions that triggered the emotion” (Lerner 

& Keltner, 2000a, p. 477). Previous studies have identified three central dimensions of 

emotions that could be used to distinguish the effect of anger on judgments and choices. 

These dimensions are control, certainty appraisal, and associated motivation (e.g., Carver & 

Harmon-Jones, 2009; Lerner & Keltner, 2001; Smith & Ellsworth, 1985). Thus, we apply the 

ATF and predict that anger exerts effect on trust depending on where anger is positioned on 

the three central dimensions. In the following sections we will briefly review evidence that is 

consistent with this assumption, discussing each dimension of anger. 

 

 



Angry Women Are More Trusting 
 

46 

Control Appraisal 

Control appraisal determines which agent has control over the outcome (self-, other-

person- or situational-control, Smith & Ellsworth, 1985). Anger is associated with strong 

attributions of other-person control, that is, when assessing a negative situation, people 

typically feel angry if they appraise another person to be responsible (e.g., Beisswingert, 

Zhang, Goetz, Fang, & Fischbacher, 2015; Beisswingert, Zhang, Goetz, & Fischbacher, 

2016). Dunn and Schweitzer (2005) showed that angry people reported less willingness to 

trust another person, as compared to people feeling guilt (self-control appraisal) or being sad 

(situational-control appraisal). The authors argued that other-person-control appraisal of 

anger would lead a person to believe another person other than him- or herself is in control of 

the new situation and cause negative results. This belief could lead to reduced trust in another 

person. However, two limitations need to be taken into account when interpreting these 

findings. First, the certainty appraisal and the associated motivation of anger are neglected 

when interpreting anger’s effect on trust. In contrast to the work outlined above, researchers 

have argued that feeling angry can be associated with the notion that the self can still have the 

power and/or the ability to cope with the situation (e.g., Lerner & Tiedens, 2006; Roseman, 

1991; Scherer et al., 2001). Angry people perceive a sense of certainty or confidence in 

themselves and may thus put more trust in others. Thus, when only taking the control 

appraisal of anger into account, we cannot conclude whether anger has a positive or a 

negative effect on trust. Second, the above findings rely on self-reported willingness to trust, 

but as outlined earlier often responses to survey questions are not perfectly congruent with 

actual trust behavior (Eckel & Wilson, 2004; Fetchenhauer & Dunning, 2009; Glaeser, 

Laibson, Scheinkman, & Soutter, 2000). Therefore, in the present study we directly test the 

effects of the anger aroused by another person on participants’ actual trust behavior towards a 

third person. 

Certainty Appraisal 

In addition to control appraisal, certainty is another cognitive appraisal property of 

emotions which should be taken into account when investigating anger’s effect on trust. 

Certainty is “the degree to which future events seem predictable and comprehensible (high) 

vs. unpredictable and incomprehensible (low)” (Lerner & Keltner, 2000a, pg. 479). Certainty 

appraisal of emotion has been shown to have a variety of effects on risk preferences 

(Beisswingert et al., 2015; Lerner & Keltner, 2001) and trusting behavior (Myers & Tingley, 

2011). Anger is categorized as a high-certainty emotion and therefore angry people make 
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optimistic risk estimates, and tend to make risk-seeking choices (Lerner & Keltner, 2000a, 

2001). Anger triggers optimism about one’s own outcomes, because angry people perceive to 

have the power to gain control of the situation and influence it in a desired direction. For this 

reason, when people experience anger, we expect them to feel more optimistic in their trust-

related actions, which can results in increasing one’s trust in another person. 

Motivational Mechanism 

Finally, the motivational properties of emotions trigger actual behavior (Lerner & 

Tiedens, 2006), which is an essential aspect when investigating actual trust behavior. Anger 

arises as a result of perceiving obstacles which inhibit progress toward a desired target 

(Berkowitz, 1993), and is associated with the appraisal that another person is responsible for 

the negative occurrence. At the same time, people believe that the self can still influence the 

situation (e.g., Lerner & Tiedens, 2006; Scherer, 2001), and anger therefore promotes the 

power to exert effort in order to change the current situation, as well as the behavior of others 

(Carver & Harmon-Jones, 2009; Fischer & Roseman, 2007). In contrast to other negative 

emotions (e.g., sadness and anxiety), anger has been consistently shown to be associates with 

an approach motivation, which leads people to view a situation as controllable and potentially 

rewarding (Carver & Harmon-Jones, 2009; Harmon-Jones, 2007). Recent neurophysiological 

evidence also shows that anger-associated approach motivation strengthens the positive 

relationship between the desirability of the reward stimuli and the reward positivity (Reward 

Positivity, an electrophysiological correlate of sensitivity and biases towards rewarding 

stimuli; Angus et al., 2015; Engelmann & Fehr, 2013). Hence, due to on the approach and 

reward-related motivation of anger, angry people are assumed to be more reward-seeking in 

their trust taking process and to trust others more. 

In sum, the present study aims to test the effect of the anger aroused by another 

person, on participants’ actual trust behavior towards a third person. Additionally, we 

measure the general level of self-reported trust beliefs, as a possible indicator of trust 

behavior. Based on anger’s certainty appraisal as well as its associated approach motivation, 

we predict that anger increases trust behavior to potentially exceed participants’ general trust 

patterns. 

3.3.2 The Mediating Role of Social Distance 

Social distance is defined as the perceived distance, or perceived dimension of 

closeness between interacting individuals or groups (Dufwenberg & Muren, 2006; Fiedler, 

Haruvy, & Li, 2011). Previous studies show that emotions have a variety of social functions 



Angry Women Are More Trusting 
 

48 

(e.g., Fischer & Roseman, 2007; Frijda & Mesquita, 1994), for example, in ways of 

increasing or decreasing the percieved social distance between the self and others (e.g., 

Fischer & Manstead, 2008; Fridlund, 1994). Anger increases perceived social distance 

between the self and others when the other person is the target of the anger experienced 

(Fischer & Manstead, 2008; Fridlund, 1994; Oatley & Jenkins, 1992). However, studies also 

show that anger can decreases social distance between the self and others when it is 

expressed in less destructive and more strategic ways, such as by telling someone who was 

not the source of the anger that you are angry (e.g., Archer & Coyne, 2005; Fischer & 

Roseman, 2007; Kuppens, Van Mechelen, & Meulders, 2004). Expression of emotions (e.g., 

anger) is likely to promote a motivation to maintain or increase the social bond with the other 

person (Clark, Fitness, & Brissette, 2001; Fischer & Manstead, 2008). In the present study, 

anger is manipulated by asking participants to express the most anger-filled event they ever 

experienced, an exercise resembling telling someone about one’s anger experience in detail. 

Thus, since the game partner in the trust game are not the target of participants’ anger, but 

may serve a similar function to an audience for anger expression, we predict that angry 

people may feel less social distance toward their game partners. 

Perceived social distance has recently been acknowledged to have an essential 

influence on trust behavior (Binzel & Fehr, 2013; Fiedler et al., 2011); the decrease of social 

distance that people feel toward others has positive effects on their trust behavior (Binzel & 

Fehr, 2013; Fiedler et al., 2011), i.e., the less social distance people perceived toward others, 

the more trusting their actions would be. By taking into account the effect of anger on social 

distance and the effect of social distance on trust, we propose a mediating role of social 

distance in the relationship between anger and trust. 

3.3.3 The Moderating Role of Gender 

Various findings show gender differences in trust behavior, with men generally 

showing more trust than women (Buchan et al., 2008; Chaudhuri & Gangadharan, 2007). 

Croson and Gneezy (2009) suggest that gender difference in trust behavior may be related to 

perceived social distance. In general, women are more sensitive to social cues in determining 

proper behavior than are men (Gilligan, 1982). Hence, women’s trust varies to a greater 

extent than men’s based on social cues perceived during interactions (Buchan et al., 2008; 

Eckel & Wilson, 2000). Women are therefore more sensitive to perceived social distance, 

which in turn should affect their trust, while this factor should have less impact in men’s trust 

(Cox & Deck, 2006). In the present study, we aim to investigate this assumed mechanism, 
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namely that gender plays a moderating role in the mediational model of the effect of anger on 

trust via social distance. More specifically, we expect women, but not men, to be driven by 

anger in such a way that they will alter their perception of social distance between themselves 

and their game partners, as compared to women in an emotion neutral condition. 

Consequently, angry women are assumed to be more trusting than not-angry women. 

3.4 The Present Research 

The objectives of the present study are twofold: First, we will investigate the impact 

of anger, as caused by another person, on trust. We assume that people in the anger condition 

will trust others more than controls (Hypothesis 1). Moreover, we will measure the general 

level of self-reported trust beliefs, as a possible indicator of trust behavior. We predict that 

people in the anger condition will exhibit more trust behavior than what they expect based on 

their self-reported general trust beliefs (Hypothesis 2). Second, we will examine the assumed 

moderated mediation model, that the effect of anger on trust is mediated by perceived social 

distance, and this mediation is moderated by gender. More precisely, we hypothesize that 

women, but not men, are driven by anger to perceive smaller social distance, and 

consequently send more money to their interaction companion as compared to controls. 

(Hypothesis 3). Therefore, our experiment investigates the effects of anger, social distance 

and gender on trust behavior. 

The first aim is to adopt an appropriate experimental method for inducing anger as 

caused by another person in the pilot experimental study. Next, the hypotheses concerning 

the effects of anger, social distance and gender on trust behavior are investigated in the main 

experimental study. 

3.5 Pilot Experimental Study 

The objective of this pilot experimental study was to adopt a directed writing task to 

manipulate anger (Strack et al., 1985), known as the “Autobiographical Emotional Memory 

Task” (AEMT, Mills & D'Mello, 2014). This pilot study was planned as a manipulation 

check in order to ensure that the anger was successfully aroused in the experimental condition 

as compared to a control condition. 

3.5.1 Method 

Participants and Data Collection 

Thirty-two German university students (78.1% female) with an average age of M = 

23.41 years (SD = 2.75, range: 20-29) voluntarily participated in this study. The participants 

were recruited using the online recruiting system ORSEE (Greiner, 2015) and they were 
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compensated with 7.50 €. The pilot experiment lasted for half an hour. The assignment to the 

treatment conditions was random with n = 16 participants in the anger and n = 16 in the 

control condition. 

Experimental Design and Procedure 

The experiment consisted of a one-factor repeated-measure design. Participants 

completed the emotion rating survey before and after writing the AEMT (pre- and post-

emotion ratings, respectively). 

After reading paper instructions of the experiment, participants were asked to answer 

two control computer-based questions about the experiment to ensure appropriate 

understanding of the task, followed by the pre-writing emotion rating assessment. Next, the 

AEMT was used to manipulate anger. The AEMT involved recalling and writing in detail 

about intense emotional experiences. This study adopted the AEMT to elicit anger, and 

further specified the sources of anger as another person. Therefore, participants in the anger 

condition were asked to describe an anger-filled event with the following instruction: “Please 

describe in detail the one situation caused by another person (not yourself) that has made 

you the most angry you have ever been in your life, and vividly describe how the event 

occurred. Please describe it such that a person reading the description would become [angry] 

just from hearing about the situation.” While in the control condition, participants were 

asked to “Describe in detail the mundane events of the previous day” (Bodenhausen, Gabriel, 

& Lineberger, 2000). Participants typed their responses on the computer and the content of 

their responses was stored for offline analysis. Participants were advised to finish writing in 6 

minutes and that they could continue to write for an extra 2 minutes if they didn’t finish in the 

allotted time.4 Participants completed the post-writing emotion assessment after finishing the 

AEMT. Emotion appraisals and social-demographic variables (e.g., sex, age, subject of study) 

were assessed at the end of the experiment. 

3.5.2 Variables and Study Measures 

Emotion 

Using the subscale of the Differential Emotion Scale (Izard et al., 1974; German 

version: Merten & Krause, 1993), the Academic Emotions Questionnaire (Pekrun, Goetz, 
                                                           

4 The time limits for writing the AEMT have ranged from 4 minutes to 12 minutes in the previous 
studies (Mills & D'Mello, 2014). Therefore, we first setted up the time limits in 8 minutes and recruited 8 
participates to test it before we conducted the pilot study. The result showed that all the participantes finished 
their writing within 8 minutes. There was an open question to ask whether 8 minutes is too short or too long at 
the end of the experiment. 5 of the particiapants suggeted 8 minutes was suitable for them, 3 of them suggeted 
that 6 minutes should be better and 8 minutes was a little bit too long. Therefore, we setted up the time limits in 
6 minutes and also with 2 extral minutes in case someone can not finish writing in 6 minutes. 
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Titz, & Perry, 2002) and the PANAS-X (German version, Röcke & Grühn, 2003; English 

version, Watson & Clark, 1999), anger (the target emotion) and nine other emotions (anxiety, 

fear, sadness, shame, hopelessness, boredom, enjoyment, pride, and hope) were assessed, in 

order to be able to judge whether our manipulation indeed had an effect on experienced anger. 

Each emotion consisted of three adjective items (e.g., anger: “enraged”, “angry”, “mad”). 

Participants’ self-reported emotions were assessed on a five-point intensity rating scale 

ranging from 0 not at all to 4 very strong. The internal consistencies of these ten emotions at 

both time points were: anger (.85/.96), anxiety (.84/.87), fear (.79/.75), sadness (.79/.90), 

shame (.70/.82), hopelessness (.71/.82), boredom (.45/.61), enjoyment (.87/.85), pride 

(.74/.85), and hope (.82/.87). 

Emotion appraisal 

Appraisals of emotions were assessed as a manipulation check, which were proposed 

to differentiate emotions felt toward self (self-directed emotions), emotions felt toward other 

persons (other-person-directed emotions), and emotions that can be felt toward impersonal 

events (environment-directed emotions). Participants were asked to appraise whether they felt 

the above mentioned emotions during the AEMT. If so, then they were asked to appraise 

what caused each of these perceived emotions (self, other person or environment; Roseman, 

1996). 

3.5.3 Results 

Emotions 

Pre-writing levels of emotions. In the baseline, there were no significant group 

differences in anger between the anger and control conditions, t(30) = -1.67, p = .105 (Anger: 

M = 0.15, SD = 0.27; Control: M = 0.46, SD = 0.70), and there were also no significant group 

differences in the other nine emotions (p > .05 in all the t-tests). 

Post-writing levels of emotions. Following the experimental manipulation, 

participants in the anger condition showed significantly higher levels of anger than the 

participants in the control condition, t(30) = 3.06, p = 0.005 (Anger: M = 1.90, SD = 1.54; 

Control: M = 0.58, SD = 0.77), while there were nonsignificant group differences in the other 

nine emotions (p > .05 in all the t-tests). 

Emotion appraisal 

56.3% of participants in the experimental group appraised that they felt angry in the 

AEMT and 50.0% participants appraised that another person caused their anger. In the 
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control condition, 6.2% participants appraised that they felt angry in the AEMT and 0.0% 

participants appraised that another person caused their anger. 

3.5.4 Discussion 

The results of the pilot study supported that the adapted AEMT is an efficient method 

to arouse the target emotion, anger, and more specifically anger that was attributed to another 

person. After writing the AEMT, participants in the anger condition felt significantly higher 

levels of anger than those in the control condition. 

3.6 Main Experimental Study 

The main experimental study aimed at investigating the effect of anger on trust 

behavior (Hypotheses 1-2) by applying the adapted and previously tested AEMT to arouse 

anger. Furthermore, in this study we explored the proposed moderated mediation model, that 

the effect of anger on trust was mediated by perceived social distance, and this mediation was 

moderated by gender (Hypothsis 3). 

3.6.1 Method 

Participants and Data Collection 

A total of 108 German university students voluntarily participated in this study. One 

participant who was not native German and could not follow the German instruction in the 

experiment was excluded from further data analyses. The final sample consisted of 107 

participants (44.9% female), with an average age of M = 20.64 years (SD = 1.91, range: 18-

26). The participants were recruited using the online recruiting system ORSEE (Greiner, 

2015). They were compensated by a fixed participation fee (3 €) plus variable payments 

according to their individual decisions in the trust game (theoretical range: 0 – 12 €), which 

on average resulted in a pay of 7.75 € for a 30-minute experiment. The assignment to the 

treatment conditions was random with N = 56 participants in the anger condition (48.2% 

female) and N = 51 in the control condition (41.2% female). 

Experimental Design and Procedure 

Experimental design. This study used a 2 (Anger vs. Control) × 2 (Male vs. Female) 

factorial design. Participants instructions for completing the AEMT differed based on the 

condition they were in, anger or control condition, and was followed by the pairing of 

participants with a stranger to play the trust game. Finally, anger, anger appraisal, social 

distance, general trust belief in other people, as well as social-demographic variables (e.g., 

sex, age, subject of study, monthly disposable money, pre-experiences with computer-games) 
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were measured after playing the trust game. The experiment was programmed using z-Tree 

(Fischbacher, 2007). 

Autobiographical emotional memory task (AEMT). The main experimental study used 

the adapted version of the Autobiographical Emotional Memory Task (AEMT; Mills & 

D'Mello, 2014; Strack et al., 1985), which was also used in the pilot study. 

The trust game. An investment game (Berg et al., 1995) was applied to assess 

participants’ trust. In this game, there are two players (A and B), both are anonymous and 

randomly paired to each other. They are informed that they will interact with each other only 

once. Both A and B will receive an initial endowment of 30 points (1 point = 0.10 €) from the 

experimenter. A then has the opportunity to give a portion of his/her points to B. A can choose 

whether to send 0, 10, 20, or 30 points to B. Whatever amount A decides to send to B will be 

tripled by the experimenter before it is passed on to B. B then has the option of returning any 

amount between zero and his/her total amount of available points to A. For example, if A 

sends 10 points, they are tripled to 30 points before they are passed on to B. Then B possesses 

60 points (30 points own endowment + 30 tripled points) and can choose any back transfer 

from 0 to 60 points (see Figure 3.1). All participants start the game as player A. Only after 

they finish the decision of A, they are informed to play the role of B as well (Burks, 

Carpenter, & Verhoogen, 2003). 
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Figure 3.1: The trust game. There are two players (A and B) in this game. Both A and B will 

receive an initial endowment of 30 points from the experimenter. A can choose whether to 

send 0, 10, 20, or 30 points to B. Whatever amount A decides to send to B will be tripled by 

the experimenter before it is passed on to B. B then has the option of returning any amount 

between zero and his or her total amount of available points to A. 

 

The final payoff of player A corresponds to the initial endowment minus the transfer 

to B, plus the back transfer from B. The final payoff of player B is given by his initial 

endowment plus the tripled transfer of A, minus the back transfer to A. At the end of the 

experiment, we randomly choose one of participants in each session to roll a die to decide 

which role (as player A or B) of them would be paid in this game. The earned points are 

exchanged into real money according to a publicly announced exchange rate. 

 

3.6.2 Variables and Study Measures 
Anger 

Applying the subscales of the Differential Emotion Scale (Izard et al., 1974; German 

version: Merten & Krause, 1993), anger was assessed after the trust game as a manipulation 

check. The subscale consists three adjective items (e.g., “enraged”, “angry” “mad”). 

Participants’ anger was assessed by their ratings on a five-point intensity rating scale ranging 

from 0 not at all to 4 very strong. The internal consistency of anger was high, ɑ = .94. 
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Anger Appraisal 

Appraisals of anger were also assessed as a manipulation check (Roseman, 1996). 

Participants were asked to appraise whether they felt anger during the AEMT. If so, then they 

reported what caused their anger (self, other person or environment, Roseman, 1996). 

Trust Beliefs 

A 3-item questionnaire was applied to measure the participants’ trust beliefs towards 

other people (see General Social Survey, Gächter, Herrmann, & Thöni, 2004; Glaeser et al., 

2000). Each of the three items provides a dichotomous choice (e.g., Would you say that most 

of the time, people try to be helpful, or that they are mostly just looking out for themselves? a) 

Try to be helpful; b) Look out for themselves). One of the two choices is the high trust 

response (code in 1), the other is considered the low trust response (code in 0). Thus, all 

respondents will have a score ranging from 0 to 3, with 0 signifying a very low level of trust 

and 3 signifying a very high level of trust. The internal consistency of the trust beliefs scale 

was, ɑ = .56. 

Social Distance 

We adopted the Inclusion of Other in the Self (IOS) Scale (Aron, Aron, & Smollan, 

1992) to measure the social distance that participants perceived towards their game partner in 

the trust game was assessed w. Participants rated the social distance towards their game 

partner on a set of seven Venn-like diagrams; it ranged from 1 (small social distance) to 7 

(large social distance) 5 . The social distance that participant perceived as player A was 

measured. 

3.6.3 Results 

Anger 

Following the experimental manipulation, participants in the anger condition showed 

significantly higher levels of anger than participants in the control condition, t(105) = 15.19, 

p = 0.000 (Anger: M = 2.61, SD = 0.99; Control: M = 0.24, SD = 0.54). In the anger condition, 

42 out of 56 (75%) participants reported that they felt angry in the AEMT and 71.4% 

participants reported that another person caused their anger. In the control condition, 1 out of 

51 (2%) participants reported that he or she felt angry in the AEMT and no one reported that 

another person caused their anger. Therefore, both results showed the experimental 

manipulation was successful. 

 
                                                           

5 The rating was reverse coded from 1 (large social distance) to 7 (small social distance) for a better 
understanding of social distance. 
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Trust 

We used a linear regression to assess the effects of the experimental condition (Anger, 

Control) and gender on trust (Hayes, 2013). The experimental condition and gender were 

dummy coded (anger = 1; control = 0; male = 1; female = 0). The regression was significant, 

R2 = 0.081, F(3, 103) = 3.86, p = 0.012, bootstrap samples = 10,000. Both the regression 

coefficients of the experimental condition (β = 6.03, t = 2.61, p = 0.010) and the one for 

gender (β = 7.14, t = 2.88, p = 0.005) were significant, and a significant interaction between 

the experimental condition and gender was observed (β = -7.07, t = -2.06, p = 0.042). 

The simple slopes method (Aiken, West, & Reno, 1991) was used to investigate this 

interaction in detail. The results showed that women were more trusting in the anger 

condition than in the control condition (β = 6.03, t = 2.61, p = 0.010; see Table 3.1). Female 

participants in the anger condition were 22% more likely to send the high-trust options (20 or 

30 point), while 22% less likely to send the low trusting options (0 or 10 points), as compared 

to females in the control condition (Kolmogorov-Smirnov test; Z = 0.89, p = 0.056, one-sided, 

Bootstrap samples = 10,000, see Figure 3.2). The median amount sent by females in the anger 

condition was 20 point, as compared to a median of 10 point for females participants in the 

control condition. For males, the mean and median of trust, as well as the distribution of trust 

were not significantly different across the experimental conditions (ps > 0.05, see Figure 3.3). 

In sum, the results concerning this trust behavior provided support for Hypothesis 1, which 

states that women would be more trusting in the anger condition than in the control condition, 

while this phenomenon would not happen to men. 

 

Table 3.1:Mean and median levels of trust of female and male 

 Female Male 

Anger Control Anger Control 

Mean of trust (point) 

Median of trust (point) 

Standard deviation (point) 

Number of observations 

18.89 

20.00 

8.47 

27 

12.86 

10.00 

7.17 

21 

18.97 

20.00 

9.00 

29 

20.00 

20.00 

10.17 

30 

Note: Participants could send either 0, 10, 20, or 30 points (1 point = 0.10 €) to their game partner in 
the trust game. 
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Figure 3.2-3.3: Relative frequency of trust of female (left figure) and male (right figure) in 

the anger and control conditions. 

 

Difference between Trust Actions and Trust Beliefs 

In this study, the behavioral aspect of trust was measured by the investment game, and 

included four options: sharing 0-30 points. The scale for assessing trust beliefs from the 

perceptional perspective ranged from 0-3 points. The values of these two measurements are 

comparable after being standardized (Kitagawa, 1955). By calculating the difference between 

these two variables, we can assess whether participants’ trust behavior was driven by anger to 

deviate from what they expected based on their general trust beliefs. The difference between 

these two variables was equal to the standardized value of trust behavior minus the 

standardized value of trust belief. The theoretical range of this difference was from -3 to 3. 

On average, the difference between trust behavior and trust beliefs for females in the 

anger condition was positive while the difference was negative in the control condition 

(Wilcoxon rank sum test; Z = -2.34, p = 0.022, two-sided, Bootstrap samples = 10,000; 

Anger: M = 0.35, SD = 1.14; Control: M = -0.46, SD = 1.26). In other words, women in the 

anger condition were more trusting than what they expected to be based on their general 

beliefs, as compared with females in the control condition. For males, there was no 

significant difference between trust actions and trust beliefs in the two experimental 

conditions (Wilcoxon rank sum test; Z = -2.34, p = 0.330, two-sided, Bootstrap samples = 

10,000; Anger: M = 0.11, SD = 1.57; Control: M = -0.28, SD = 1.38). In sum, women, but not 
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men, in the anger condition were more trusting than their self-reported expectations, which 

provides support for Hypothesis 2. 

Moderated Mediating Effect of Anger on Trust through Social Distance 

In order to understand why women but not men were more trusting in the anger 

condition than in the control condition, we examined whether social distance mediated the 

relationship between anger and trust, and whether the magnitude of this indirect effect was 

different for men and women. Thus, a moderated mediation model was used (Preacher, 

Rucker, & Hayes, 2007). The proposed moderated model was modeled by three paths leading 

from the experimental condition (independent variable), toward perceived social distance 

(mediator) and trust (dependent variable), as well as from perceived social distance towards 

trust, and gender (moderator) moderated both paths from experimental condition to social 

distance and to trust. The general level of trust beliefs was controlled (control variable). The 

estimates, standard errors, and significance values of the conditional direct and indirect 

effects based on 95% bootstrap confidence interval are presented in Table 3.2. 

 

Table 3.2: Conditional direct and indirect effects of experiment condition on trust 
 Dummy_AC on Trust 
Effects Gender Coeff. SE 95% Bias-corrected 

Bootstrap CI 
Direct 
Direct 
Indirect 
Indirect 

0 
1 
0 
1 

3.28 
0.36 
2.75 
-1.40 

2.45 
2.44 
1.11 
1.02 

-1.581 to 8.147 
-4.487 to 5.202 
1.027 to 5.543 
-3.759 to 0.320 

Note: Dummy_AC: Anger condition = 1, Control condition= 0; Gender: Male = 1, female = 0; Social 

Distance_A: Social distance be perceived as A (player A in the trust game). Social Distance_A and 

trust belief were standerdized. Bootstrap samples = 10,000; If the 95% confidence interval (CI) 

excluded 0, the quantity being tested was declared statistically significant. 

 

The moderated mediation model was significant, R2 = 0.205, F(5, 101) = 5.44, p = 

0.000, bootstrap samples = 10,000. (see Table 3.3). The results revealed a significant 

interaction between experimental condition and gender on perceived social distance (β = 1.20, 

t = 3.35, p = 0.001), which means that the effect of experimental condition on participants’ 

perceived social distance was moderated by gender. Women in the anger condition perceived 

significantly smaller social distance between themselves and their game partners than women 

in the control condition (β = -1.43, t = -3.70, p = 0.000; Anger: M = 4.27; Control: M = 5.95). 
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The difference in men’s perceived social distance to their partners in the two conditions was 

non-significant (β = 0.63, t = 1.25, p = 0.214; Anger: M = 4.90; Control: M = 4.52). 

 

Table 3.3: Model coefficients for conditional indirect effect of experiment condition on trust 
through social distance 

 Social Distance_A Trust 
Antecedent Coeff. SE p Coeff. SE p 
Constant 
Dummy_AC 
Social Distance_A 
Gender 
Dummy_AC × Gender 
Trust belief 

0.65 
-0.80 

- 
-1.01 
1.20 
0.10 

0.15 
0.23 

- 
0.26 
0.36 
0.11 

0.000 
0.001 

- 
0.000 
0.001 
0.376 

15.08 
3.28 
-3.45 
3.66 
-2.93 
0.33 

1.76 
2.45 
0.89 
2.65 
3.45 
0.80 

0.000 
0.184 
0.000 
0.171 
0.398 
0.684 

 R2 = 0.126 
F (4, 102) = 5.52, p = 0.000 

R2 = 0.205 
F (5, 101) = 5.44, p = 0.000 

Note: Dummy_AC: Anger condition = 1, Control condition= 0; Gender: Male = 1, female = 0; Social 

Distance_A: Social distance be perceived as A (player A in the trust game). Social Distance_A and 

trust belief were standerdized. Bootstrap samples = 10,000. 

 

Furthermore, the results shown in Table 3 revealed that the indirect effects of 

condition on trust, via perceived social distance, was significantly positive for women (β = 

2.75, 95% CI [1.027, 5.543]) but not for men (β = -1.40, 95% CI [-3.759, 0.320]). That is, 

women in the anger condition perceived significantly smaller social distance toward their 

partners than in the control condition, which then followed by them sending more money to 

their partners. On the other hand, men did not perceive their social distance to be any 

different between the two conditions, and thus they sent a similar amount of money in both 

conditions. The direct effects of experimental condition on trust were nonsignificant, and no 

different between men and women. 

Thus, the analyses supported Hypothesis 3, which states that the effect of anger on 

trust will be mediated by participants’ perceived social distance to their partners, and this 

mediation will be moderated by gender. Based on this moderated mediating model, the 

results could explain why women, but not men, were more trusting in the anger condition 

than in the control condition. 

3.6.4 Discussion 

This study provides support for the assumed positive effect of anger on trust behavior 

and full support for the mechnism by which anger influences trust actions. Women were 

more trusting in the anger condition than in the control condition, and they were even more 
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trusting than what they expected based on their general trust beliefs. The trust behavior of 

men was not different across these two conditions, and was consistent with what they 

generally believed about themselves. As assumed in Hypotheses 3, women, but not men, 

were driven by anger to perceive smaller social distance, and consequently send more money 

to their interaction companion as compared to controls. In sum, the results of the main 

experimental study partially support Hypotheses 1-2 and fully support Hypothesis 3. 

3.7 General Discussion 

The willingness of individuals to trust others is fundamental to economic and social 

life (e.g., Algan & Cahuc, 2013; Greenspan, 1999). Trust has been viewed as a deliberate act 

based on thorough cognitive calculations, by weighing the costs and benefits of certain 

actions (e.g., Fetchenhauer & Dunning, 2009; Williamson, 1993). While many trust-related 

behaviors are made in emotion-rich environments (Dunning et al., 2012; Engelmann & Fehr, 

2013), how rationally angry people act when faced with decisions of whether to trust another 

person is still unclear. It is possible that anger overrides rationality and induces subjects to 

invest money to others “blindly”. Therefore, the present study investigated how anger 

impacts subsequent trust behavior, as well as the role that gender and social distance play in 

this relationship. Our manipulation used a classic directed-writing task, the AEMT, to 

manipulate anger. We found that the assumed positive effect of anger on trust behavior only 

exists amoung women. Even more importantly, a moderated mediation model was found to 

explain this phenomenon, that the effect of anger on trust was mediated by perceived social 

distance, and this mediation was moderated by gender. Therefore, the present results 

contribute to a deeper understanding of how anger impacts trust in a proximal but objectively 

unrelated setting. 

The current findings did not support the findings by Dunn and Schweitzer (2005) that 

control appraisals determined whether anger would influence trust behavior. There were two 

main differences between our experimental setups and the earlier findings that might account 

for the dissonance in findings. First, Dunn and Schweitzer’s (2005) argued that anger 

theoretically was an emotion with “other-person control” appraisal, while they have neither 

specified whether the anger has to be caused by another person in their manipulation, nor 

checked whether participants in their experiments held a “other-person control” appraisal or 

“self-/situational-control” appraisal. We manipulated anger to be specifically caused by 

another person, and the majority of particiapants have indeed reported holding a “other-

person control” appraisal for their anger. We found positive effects of anger on trust in 
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women and no effects in men, which contradictes Dunn and Schweitzer’s (2005) argument. 

Secondly, Dunn and Schweitzer (2005) measured trust using a survey instrument which was 

similar to the trust beliefs measure, but did not measure participants’ actual trust behavior. In 

this study, we measured trust via the trust game (behavioral aspect) as well as a general self-

reported trust level by using a survey (conceptual aspect). As noted previously, survey-

measures of trust are not always congruent with real trust as demonstrated by the actions 

taken during the trust game (Eckel & Wilson, 2004; Fetchenhauer & Dunning, 2009; Glaeser 

et al., 2000). By comparing participants’ trust behavior in the trust game with their general 

trust beliefs, we got a better picture of anger’s effect on trust from both a conceptual and a 

behavioral perspective. 

Furthermore, the positive effect of anger on women’s trust is consistent with our 

argument that anger makes people feel more certain about themselves and encourages them 

to actively approach a situation (e.g., Carver & Harmon-Jones, 2009; Lerner & Tiedens, 

2006). On the one hand, the associated approach motivation of anger in this study was 

reflected as particiants perceiving smaller social distance to their interaction companions, and 

it was that perceived smaller social distance which drove participants to send money to their 

interaction partners. We proposed that perceived social distance mediated anger’s effect on 

trust. On the other hand, the above indirect effect from anger on trust via social distance 

would only exist in women but not in men. Therefore, gender plays a moderating role in the 

mediational model of the effect of anger on trust via social distance. This result offers an 

explanation as to why women but not men were more trusting in the anger condition than in 

the control condition. 

Moreover, our resluts are in line with previous evidence that women’s trust is more 

context-sensitive than men’s (see review, Croson & Gneezy, 2009; Eckel & Wilson, 2004). 

Our results may carry insights to explain why some studies (e.g., Buchan et al., 2008; 

Charness & Gneezy, 2012; Chaudhuri & Gangadharan, 2007; Garbarino & Slonim, 2009) 

found that women trust less, and are more financially risk averse than men while others didn’t 

find these gender differences (e.g., Cox & Deck, 2006; Schwieren & Sutter, 2008). Our 

results indicate that anger may override females’ risk aversion into reward-seeking in the 

process of trust, and thus fuel their trusting fire to the same level as men’s. Although similar 

trust games were used in those studies, the experimental settings and/or conditions were 

different from one another, therefore, some may but others may not elicit gender differences 

in emotional experiences and/or percived social distance in the trust process. We believe that 
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the existence of gender differences in the emotional experiences and/or percived social 

distance in the process of actual trust behavior can cause the inconsistent gender differences 

found in the trust literature. Future research should take into condisderation these gender 

differences when investigating trust behvior, especially when investigating women’s trust 

behvior. 

3.7.1 Limitation and Future Research 

Although, this study provides support for the influence of anger on the trust behavior, 

there is one limitation that should be taken into account. This study focuses on anger but not 

on other emotions, providing evidence as to the mechanism by which anger influences trust 

via the role of gender and perceived social distance. Future research should further 

investigate whether this mechanism can be generalized to other emotions. For instance, future 

research should investigate whether discrete emotions, like anger (high certainty and 

associated approach motivation) and fear (low certainty and associated avoidance motivation), 

differentially affect trust behavior, and whether these effects are mediated by perceived social 

distance. Lerner and Keltner (2000b, 2001; 2004) found that angry people were risk-seeking 

while fearful people were risk-averse in their risk-taking behavior. However, trust actions are 

above and beyond people’s risk preference (e.g., Bohnet et al., 2008; Bohnet & Zeckhauser, 

2004), as it involves the uncertainty of another person. Therefore, here we suggest to take 

into account how these discrete emotions shape people’s perceived social distance to others 

in the actual trust process. 

3.7.2 Conclusion 

The present study shows that angry women (as compared to women in the control 

condition) felt closer to their interaction partners and thus trusted them more. Angry men, 

however, perceived no different social distance to, and did not send a different amount of 

money to their game partners. The present research provides a first step for a better 

understanding of the mechanism of how anger influence human trust behavior. Furthermore, 

although anger has been classified with respect to its effects as a “negative” emotion (for 

reviews, Ben-Ze'ev, 2001; Berkowitz & Harmon-Jones, 2004), our findings may give reason 

to cast a more positive light on it. Anger does not follow many of the typical patterns 

associated with negative emotions; rather than triggering less trust, it triggers more trust for 

women and no less trust for men when it is expressed in a non-destructive way. This finding 

is in line with previous research that shows the rather positive aspects of anger. For example, 

it triggers optimism about one’s own outcomes and is associated with an approach motivation 
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in changing negative situations (Beisswingert et al., 2015; Carver & Harmon-Jones, 2009; 

Lerner & Keltner, 2000b, 2001; Loewenstein & Lerner, 2003). However, although there is a 

number of seemingly promising effects of anger, it is an emotion which is subjectivley 

experienced as an unpleasant feeling (e.g., Ben-Ze'ev, 2001), and which people try to avoid. 

This makes anger a highly interesting emotion, and one that is worthwile further investigation. 
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4 The Differential Effects of Anger on Trust: A Cross-cultural Comparison 

of Gender and Social Distance 

4.1 Abstract 

Accumulating empirical evidence suggests that anger elicited in one situation can 

influence trust behaviors in another situation. However, the mechanisms on how anger 

influences trust are still unclear. The present study examines the ways in which anger 

influences trust. We hypothesized that the social distance to the trustee, and the trusting 

person’s gender would moderate the effect of anger on trust. To test this hypothesis, a 2 

(emotion: anger vs. control) × 2 (social distance: chat vs. no chat) × 2 (gender: male vs. 

female) factorial design was used, including two separate student samples from Germany (N 

= 215; 100 female) and China (N = 310; 177 female). Results reveal that in both Germany 

and China, men’s trust behavior was influenced neither by anger nor by social distance. The 

pattern for women, on the other hand, differed by country. In Germany, women’s trust to a 

stranger (i.e., large social distance) was increased by anger; while in China, women’s trust to 

someone who they have communicated with (i.e., small social distance) was increased by 

anger. These results might indicate that women’s trust levels are more context-sensitive than 

men’s. 

4.2 Introduction 

Trust is a fundamental component of human relationships, often playing a role in 

perpetuating cooperative relationships among groups and individuals (Algan & Cahuc, 2013; 

Hoffman, McCabe, & Smith, 1998). Trust is an essential underpinning of any kind of social 

relationship, for example, between two people in marriage, between employee and boss in a 

company, as well as between two strangers as the buyer and the seller (Dunning et al., 2012; 

Fehr, 1988; Kramer, 1998). Trust is defined as “a psychological state comprising the 

intention to accept vulnerability based upon positive expectations of the intentions or the 

behaviour of another” (Rousseau et al., 1998, p. 395), and has been viewed as a rational act 

thorough cognitive assessments (Dunning et al., 2012; Schlösser et al., 2015). Accumulating 

empirical evidence suggests that trust behaviors involve emotions. For example, one might 

experience immediate anger at the thought that one’s trust is violated by the trustee (Rick & 

Loewenstein, 2008b), thereby involving more complex and multifaceted mechanisms than 

mere cognitive calculations (e.g., Dunning et al., 2012; Engelmann & Fehr, 2013). However, 

the specific ways in which emotions influence trust are still unclear. For this reason, in the 
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present work, we will focus on one specific emotion, namely anger, and examine the way in 

which anger influences trust. In addition, increasing evidence indicates that women might 

more frequently use social cues to form their trust than men, including emotional cues and 

perceived social distance to others (e.g., Croson & Gneezy, 2009; Rand et al., 2016). 

Therefore, we predict that two antecedences, perceived social distance to trustee (Dunn & 

Schweitzer, 2005; Forgas, 1995) and the trusting person’s gender (Buchan et al., 2008; 

Croson & Buchan, 1999), might moderate the influence of anger on trust. Furthermore, to 

address the issue of the generalizability of the assumed functional associations, we explore 

these assumptions with two cross-cultural samples from Germany and China, which represent 

substantially different cultural backgrounds. 

4.3 The Influence of Anger on Trust 

For a long time, trust has been depicted as a deliberated act based on thorough 

cognitive calculations, by assessing the desirability and likelihood of its consequence (e.g., 

Fetchenhauer & Dunning, 2009; Williamson, 1993). However, this does not imply that 

decision makers are devoid of emotions or immune to their influence in their trust taking 

process (Dunning et al., 2012; Engelmann & Fehr, 2013). In the following sections we will 

briefly review theoretical frameworks and empirical evidence outlining how and when anger 

influences trust. 

4.3.1 Anger and Trust 

The Appraisal Tendency Framework (ATF; Han et al., 2007; Lerner & Keltner, 2000a, 

2001) can be used as a theoretical model to understand how incidental anger influences trust. 

The ATF assumes that “each emotion activates a cognitive predisposition to appraise future 

events in line with the central-appraisal dimensions that triggered the emotion” (Lerner & 

Keltner, 2000a, p. 477). The ATF allows a precise prediction of the differential impact of 

discrete emotions on particular judgments due to their link to emotion-specific appraisal 

tendencies. To yield strong influences, the emotion’s central appraisal content must be 

thematically linked to the decision-making topic (Lerner & Keltner, 2001). Previous studies 

have identified three central dimensions of emotions that could be used to distinguish the 

effect of anger on judgments and choices. These dimensions are control, certainty appraisal, 

and associated motivation (e.g., Carver & Harmon-Jones, 2009; Dunn & Schweitzer, 2005; 

Lerner & Keltner, 2001; Smith & Ellsworth, 1985). Anger is characterized by high appraisals 

of both certainty and control, which promote people to perceive new situations as being 

certain and highly controllable, and therefore also involving less risk (Lerner & Keltner, 
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2000). Furthermore, anger is also associated with approach motivation (Carver & Harmon-

Jones, 2009) which facilitates the tendency to pursue rewarding stimuli, even in the face of 

certain risks associated with these stimuli (Angus et al., 2015). In the context of trust-related 

decisions, the above three appraisal dimensions of anger are thought to be particularly 

influential because of their close association with cognitive evaluations for determining trust 

decisions. Hence, we predict that angry people will demonstrate less risk aversion and more 

reward seeking, and thus trust others more. 

4.3.2 The Moderating Role of the Perceived Social Distance of Trustee 

Under what circumstances can anger influence trust? It seems that there is no direct 

answer. There are two different cognitive processes, namely heuristic processes and analytic 

processes, which are proposed by the heuristic-analytic theory (Evans, 2003, 2006) and the 

affect infusion model (AIM, Forgas, 1995). Heuristic processes are unconscious, rapid, 

automatic, and high capacity, and generate selective representations of problem content. 

Analytic processes, on the other hand, are conscious, slow and deliberative, and inferences or 

judgments are derived from these representations (Evans, 2006, 2008). These two types of 

fundamental cognitive processes might determine whether affect could influence judgment 

and decision making. According to these models, affect influences judgments when people 

use heuristic processes, but not analytic processes (Evans, 2008; Forgas, 1995). When people 

involve in heuristic processing they tend to make judgments consistent with the ATF, making 

their decisions based on affective information (Lerner & Keltner, 2001; Slovic et al., 2007). 

For example, as Schwarz and Clore (1988) have argue that when people make decisions, they 

unconsciously ask themselves “how do I feel about the decision?”. To answer this question, 

one may use the appraisal dimensions of one’s unrelated emotions to inform the decision at 

hand. However, when people use analytic processing affect does not influence the decision 

(Forgas, 1995). The analytic processing is often used when there is strong and specific 

motivation to achieve a particular judgmental outcome, in which one’s preferences, but not 

emotions, may guide their inferences (Evans, 2006, 2008; Forgas, 1995). In the present study, 

we investigate when affect heuristic takes place in the trust process. 

One factor that is suggested to moderate the relationship between emotions and trust 

is the social distance of the trustee (Dunn & Schweitzer, 2005; Forgas, 1995). Social distance 

is a measure of the closeness between players in a strategic interaction (Akerlof, 1997). The 

decision makers have no available information about the trustee who is an absolute stranger, 

and consequently they have no specific motivational objectives and limited cognitive 
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capacity for their decisions. Thus, decisions may be based on irrelevant associations with 

environmental variables (Griffitt, 1970) or their current emotions (Clore et al., 1994; Schwarz 

& Clore, 2003), as the available information at hand. The truster under these circumstances 

may follow the heuristic information processing to form his or her trust, which will 

consequently be largely influenced by the affect heuristic (Dunn & Schweitzer, 2005; 

Schwarz & Clore, 1988; Schwarz & Clore, 2003). 

However, when the truster has some information about the trustee, for example, they 

know personal information about trustee, the truster is specifically motivated to made an 

informed decision about this particular person. Thus the decision maker may engage in the 

analytic information processing to analyze their accumulated information from past 

communications, in addition to the information from the anger heuristic, and then make his or 

her trust decisions based on their analysis (Buchan et al., 2006; Slovic et al., 2007). It is a 

relatively slower and more controlled process, as compared with the affective heuristic 

processing. As a result, emotions are likely to exert little influence on trust. In the present 

study, we examine the influence of anger on trust behavior toward strangers (i.e., no 

communication at all between the two parties), and toward someone who the participant has 

communicated with. We expect the social distance of the trustee to moderate the effects of 

anger on trust, and following the above explanation we assume that anger influences trust 

toward strangers more than trust toward someone who the person has communicated with. 

4.3.3 The Moderating Role of Gender 

In additional to the social distance of the trustee, gender is another important factor 

that is suggested to moderate the effects of anger on trust (Croson & Gneezy, 2009). 

According to the social role theory, men are more focused on the task whereas women tend to 

be more socially oriented (Anderson & Blanchard, 1982; Eagly & Wood, 1991). In line with 

this theory, a large body of empirical evidence in the field of trust suggests that women’s 

trust varies to a greater extent than men’s based on social cues perceived during interactions 

(see review, Croson & Gneezy, 2009; Rand et al., 2016), such as the gender information 

(Buchan et al., 2008) or descriptive information (Eckel & Wilson, 2003) of the trustee. 

Furthermore, increasing evidence indicates that emotion is one of the essential 

heuristics which human apply to determine one’s trust (see review, Dunning et al., 2012; 

Engelmann & Fehr, 2013). In the present study, we aim to examine whether a gender 

difference exists in applying affect heuristic in the formation of trust behavior. As women are 

more sensitive than men to social heuristics in forming trust behavior, we assume that gender 
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plays a moderating role in the effect of anger on trust. More specifically, we expect women, 

but not men, to apply their anger as a heuristic in determining their trust-related actions. 

Therefore, we assume that women’s trust is influenced by anger more than men’s. 

4.3.4 Cultural Influences 

When considering the underlying mechanisms of how anger influences trust, cultural 

influences seem to be a pertinent issue, especially when comparing individualistic and 

collectivistic cultures (e.g., Beisswingert et al., 2015; Hofstede, 2001). However, limited 

cross-cultural evidence concerning the effects of anger on trust has been published. 

There is no question that there are cultural differences in the frequency and intensity 

of emotions (Matsumoto, Yoo, Fontaine, et al., 2008; van Hemert et al., 2007), the general 

functional mechanisms of how emotions influence human behavior are supposed to be the 

same in the individualistic and collectivistic cultures (Lerner et al., 2015; Pekrun, 2006). For 

example, research in economics has investigated the influence of incidental emotion on the 

macro level of behavior. Based on the hypothesis that people are happier on sunny days, 

economists found a positive correlation between the amount of sunshine on a given day and 

stock market performance across 26 countries, which including both individualistic (e.g., 

United States, Germany) and collectivistic (e.g., Japan, Thailand) countries (Hirshleifer & 

Shumway, 2003; Kamstra et al., 2003). Correspondingly, research in psychology has begun 

to study incidents of emotion carryover at the micro level of behavior (using the individual as 

the unit of analysis); participants from both Germany and China are more risk-taking when 

they are angry, although German participants perceives higher level of anger than Chinese in 

doing the same task (Beisswingert et al., 2015). Based on the cross-cultural evidences about 

micro-level and macro-level behavior of humans, these studies make a promising connection 

between emotions and human behavior. 

Instead of focusing on absolute mean levels of anger and social distance, or the 

respective influences from anger, gender, and social distance on trust, this study will 

investigate the effects of anger on trust behavior and the proposed moderating roles of gender 

and social distance in this relationship. Furthermore, we will explore whether these relational 

and functional associations are cross-culturally valid. For this purpose, we use samples from 

Germany and China, which represent differing cultures with respect to mean levels in the 

variables of interest. We expect that the moderating effects of gender and social distance on 

the relationship between anger and trust to be cross-culturally generalizable. 
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4.4 The Present Research 

In the present studies, we will investigate the influence of anger on trust. According to 

the predisposition of anger on judgment and decision making, we assume that anger may 

increase trust-taking (Hypothsis 1). Based on the gender differences in applying heuristic 

processing in social interactions, we assume that anger may increase trust-taking among 

women but not men (Hypothsis 2). Moreover, we examine the role of social distance of the 

trustee in the effect of anger on trust. Based on the AIM, we predict that anger will influence 

the trust of women to absolute stranger more than to someone who they have communicated 

with (Hypothsis 3). Finally, we will explore the cross-cultural generalizability (Germany vs. 

China) of the proposed effects of anger, gender and social distance on trust. We hypothesize 

that the moderating effects of the trusting person’s gender and the social distance of the 

trustee on the relationship between anger and trust is cross-culturally generalizable 

(Hypothsis 4). 

4.5 Study 1 

Study 1 aimed at investigating the effect of anger on trust behavior within a German 

sample (Hypothsis 1), by applying the adapted and tested “Autobiographical Emotional 

Memory Task” (AEMT, Mills & D'Mello, 2014; Strack et al., 1985) in the pilot study to 

arouse anger (see Pilot Experimental Study 1 of Study II). Furthermore, we explored the role 

of gender and the social distance of the trustee in the effect of anger on trust (Hypothsis 2-3). 

4.5.1 Method 

Participants and Data Collection 

A total of 216 German university students voluntarily participated in this study. One 

participant who was not native German and could not follow the German instructions in the 

experiment was excluded from further data analyses. The final sample consisted of 215 

participants (46.5% female), with an average age of M = 20.97 years (SD = 2.50, range: 18-

40). The participants were recruited using the online recruiting system ORSEE (Greiner, 

2015). Their participation was compensated by a fixed show-up fee (3 €), plus payment 

according to their individual decisions in the trust game (theoretical range: 0 – 12 €), which 

on average resulted in a pay of 7.70 €. 

Experimental Design and Procedures 

Experimental design. This study used a 2 (Anger vs Control) × 2 (Chat vs No chat) × 

2 (Male vs Female) factorial design. Participants were randomly assigned to one of the four 

conditions (Control_No chat, Anger_No chat, Control_Chat or Anger_Chat), with balanced 
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gender. Participants in this study were instructed to engage in the manipulation of social 

distance of the trustee, and then to involve in the manipulation of anger, which differed based 

on the condition they were in. Finally participants were paired to play the trust game. Anger, 

anger appraisal, perceived social distance of trustee, general trust belief in other people, as 

well as socio-demographic variables (e.g., gender, age, program of study, monthly disposable 

income, previous experience with computer-games) were measured after playing the trust 

game. The experiment was programmed using z-Tree (Fischbacher, 2007). 

Chatting task. The social distance of the trustee was manipulated via an online 

chatting task. In the chat condition, four anonymous participants in each session were in one 

chatting group. They could chat about either three suggested topics (your favorite sports, your 

favorite holiday or a memorable birthday celebration; Buchan et al., 2006; Fiedler et al., 2011) 

or any topics they preferred except their names. They had 5 minutes to talk with their group 

members via the chatting program on the computer. In the no chat condition, participants had 

no communication with one another prior to doing the AEMT. Notice that the 

communications in the chat condition were non-strategy-relevant to the trust game, as 

participants did not know they were going to play a trust game (Buchan et al., 2006). In the 

chat condition, participants were then informed that they will play the trust game with 

someone random from his or her chatting group, while in the no-chat condition, the game 

partner was someone random from the same session of experiment. 

Autobiographical emotional memory task (AEMT). This study adopted the 

Autobiographical Emotional Memory Task (AEMT; Mills & D'Mello, 2014; Strack et al., 

1985) to elicit anger, and further specified the sources of anger, which should be caused by 

another person. Participants in the anger condition were asked to describe an angry event with 

the following instruction: “Please describe in detail the one situation caused by another 

person (not yourself) that has made you the most angry you have ever been in your life, and 

vividly describe how the event occurred. Please describe it such that a person reading the 

description would become [angry] just from hearing about the situation.” While in the 

control condition, participants were asked to “Describe in detail the mundane events of the 

previous day” (Bodenhausen et al., 2000). Participants typed their responses on the computer 

and the content of their responses was stored for offline analysis. Participants were suggested 

to finish writing in 6 minutes, and they could continue to write for an extra 2 minutes, if 

necessary. 
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The trust game. An investment game (Berg et al., 1995) was applied to assess 

participants’ trust. In this game, there are two players (A and B), both are anonymous and 

randomly paired to each other. They are informed that they will interact with each other only 

once. Both A and B will receive an initial endowment of 30 points (1 point = 0.10 €) from the 

experimenter. A then has the opportunity to give a portion of his/her points to B. A can choose 

whether to send 0, 10, 20, or 30 points to B. Whatever amount A decides to send to B will be 

tripled by the experimenter before it is passed on to B. B then has the option of returning any 

amount between zero and his/her total amount to A. For example, if A sends 10 points, they 

are tripled to 30 points before they are passed on to B. Then B possesses 60 points (30 points 

own endowment + 30 tripled points) and can choose any back transfer from 0 to 60 points 

(see Figure 3.1). All participants start the game as player A. Only after they finish making the 

decision of A, they are instructed to play the role of B as well (Burks et al., 2003). 

The final payoff of player A corresponds to the initial endowment minus the transfer 

to B, plus the back transfer from B. The final payoff of player B is given by his initial 

endowment plus the tripled transfer of A, minus the back transfer to A. At the end of the 

experiment, we randomly choose one of participants in each session to roll a die to decide 

which role (as player A or B) of them would be paid in this game. The earned points are 

exchanged into real money according to a publicly announced exchange rate. 

4.5.2 Variables and Study Measures 
Anger 

Applying the subscales of the Differential Emotion Scale (Izard et al., 1974; German 

version: Merten & Krause, 1993), anger was assessed after the trust game as a manipulation 

check. The subscale consists three adjective items (e.g., “enraged”, “angry” “mad”). 

Participants’ anger was assessed by their ratings on a five-point intensity rating scale ranging 

from 0 not at all to 4 very strong. The internal consistencies of anger was ɑ = .94. 

Anger Appraisal 

Appraisal of anger was assessed as a manipulation check (Roseman et al., 1996), 

which was proposed to differentiate anger felt toward self (self-directed), anger felt toward 

other persons (other-person-directed), and anger that can be felt toward impersonal events 

(environment-directed). Participants were asked to appraise whether they felt anger during 

the AEMT. If so, then they were asked to appraise what caused their anger (self, other person 

or environment). 

 

 



Differential Effects of Anger on Trust 
 

72 

Trust Belief 

A 3-item questionnaire (see General Social Survey (GSS); Glaeser et al., 2000) was 

adopt to measure the participants’ trust belief toward other people after the trust game. Each 

of the three items provide a dichotomous choice (e.g., Would you say that most of the time, 

people try to be helpful, or that they are mostly just looking out for themselves? a) Try to be 

helpful; b) Look out for themselves). One of the two choices is the high trust response (code 

in 1), while the other is considered the low trust response (code in 0). Thus, all respondents 

will have a score ranging from 0 to 3, with 0 signifying a very low level of trust and 3 

signifying a very high level of trust. The internal consistencies of general level of trust was, ɑ 

= .61. 

Social Distance 

The social distance that participants perceived towards their game partner in the trust 

game was assessed with the Inclusion of Other in the Self (IOS) Scale (Aron et al., 1992). It 

was measured as a manipulation check. Participants rated on a set of seven Venn-like 

diagrams, ranging from 1 (small social distance) to 7 (large social distance)6. The social 

distance that participants perceived as player A was measured. 

Response Time 

Response time has increasingly been applied in psychological and economic research 

(e.g., Hutcherson, Bushong, & Rangel, 2015; Krajbich, Bartling, Hare, & Fehr, 2015), 

particularly as an indicator of whether a judgment or decision is made heuristically or 

deliberatively (Achtziger & Alós-Ferrer, 2013; Schulz, Fischbacher, Thöni, & Utikal, 2014). 

In this study, the response time of participants in making the decision of A in the trust game 

was recorded, as an indicator of decision time of trust decision making. 

4.5.3 Results 

Anger 

Following the experimental manipulation, participants in the anger condition (M = 

2.51, SD = 1.09) showed significantly higher levels of anger than the participants in the 

control condition (M = 0.23, SD = 0.51, t(213) = 19.36, p < .001 (Figure 4.1). In the anger 

condition, 67.9% participants appraised that they felt angry in the AEMT and 63.4% 

participants appraised that their anger was caused by another person. In the control condition, 

3.9% participants appraised that they felt angry in the AEMT. Therefore, both the results 

                                                           
6 The rating was reverse coded from 1 (large social distance) to 7 (small social distance) for a better 

understanding of social distance. 
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from anger assessment and anger appraisal showed the experimental manipulation was 

successful. 
 

 
Figure 4.1: Anger rating of the AEMT in the angry and control condition (Germany). The 

erro bar was the Standard error. 

 

Trust 

The descriptive result of trust is shown in Table 4.1. We used regression to assess the 

effects of emotion (anger/control), social distance (chat/no chat) and gender on trust (anger = 

1, control = 0; chat = 1, no chat = 0; male = 1; female = 0; Hayes, 2013). This regression was 

significant, R2 = .062, F (7, 207) = 2.39, p = 0.023 (see Table 4.2). The regression 

coefficients for emotion (β = 6.03, t = 2.61, p = 0.010) and gender (β = 7.14, t = 2.88, p = 

0.004) were significant, while the coefficient for social distance (β = 3.94, t = 1.57, p = 0.118) 

was not significant. The two-way interactions between emotion and social distance (β = -8.39, 

t = -2.50, p = 0.013), as well as between emotion and gender were significant (β = -7.07, t = -

2.06, p = 0.041), qualified by a significant three-way interaction between emotion, social 

distance and gender (β = 12.39, t = 2.41, p = 0.017). 
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Table 4.1: Means and standard deviations of trust by emotion, social distance and gender 

(Germany) 

   M SD N 

Female 

 

 

 

Male 

No chat 

 

Chat 

 

No chat 

 

Chat 

 

Control 

Anger 

Control 

Anger 

Control 

Anger 

Control 

Anger 

12.86 

18.89 

16.80 

14.44 

20.00 

18.97 

17.04 

20.00 

7.17 

8.47 

9.45 

7.51 

10.17 

9.00 

9.93 

11.65 

21 

27 

25 

27 

30 

29 

27 

29 
Note: Participants could send either 0, 10, 20, or 30 points (1 point = 0.10 €) to their game partner in the trust 
game. 
 

Table 4.2: Regression on trust (Germany) 

 Coeff. SE t P 

Constant 

Emotion 

Social distance 

Gender 

Emotion × Social distance 

Emotion × Gender 

Social distance × Gender 

Emotion × Social distance × Gender 

12.86 

6.03 

3.94 

7.14 

-8.39 

-7.07 

-6.91 

12.39 

2.04 

2.31 

2.51 

2.48 

3.35 

3.43 

3.70 

5.13 

6.29 

2.61 

1.57 

2.88 

-2.50 

-2.06 

-1.87 

2.41 

.000 

.010 

.118 

.004 

.013 

.041 

.063 

.017 

 R2 = .062, F (7, 207) = 2.39, p = .023 
Note: Emotion: Anger =1, Control =0; Social distance: Chat =1; No chat = 0; Gender: Male = 1, Female = 0; 

Bootstrap samples =10,000. 

 

Since the three-way interaction between emotion, social distance and gender was 

significant, we tested the interaction between emotion and social distance by gender. There 

was significant interaction between emotion and social distance for females (β = -8.39, t = -

2.50, p = 0.013), but not for males (β = 4.00, t = 1.03, p = 0.305). We used the simple slopes 

method (Aiken et al., 1991) to investigate this interaction in detail. Women in the no-chat 

condition demonstrated more trust in the anger condition than in the control condition (β = 
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6.03, t = 2.61, p = 0.010, see Figure 4.2). However, for women in the chat condition, the 

levels of trust were not significantly different between the control and anger conditions (β = -

2.36, t = -0.97, p = 0.333). In both the chat and no-chat conditions, the trust of men was not 

significantly different across the anger and the control conditions (β = -1.03, t = -0.42, p = 

0.672; β = 2.96, t = 1.18, p = 0.238, see Figure 4.3). 

  
Figure 4.2-4.3: Mean of trust of female (left figure)and male (right figure) across the four 

experimental conditions in Germany. 

 

4.5.4 Discussion 

In this study the expected moderating roles of gender and social distance in the effect 

of anger on trust behavior were supported. Following by the affect heuristic, angry women 

increased their trust taking when the trustee was an absolute stranger, but this effect faded 

away when women had prior chatting experience with the trustee, as they might follow the 

analytical processing to form their trust. On the other hand, men’s trust was influenced 

neither by anger nor by the social distance of the trustee. Consistent with Croson and Gneezy 

(2009), these results supported that women’s trust behavior are more context-sensitive than 

men’s. Women, but not men, might form their trust based on their current experienced 

emotion, as well the perceived social distance of the trustee. In conclusion, the results of 

Study 1 were in line with our expectations and provided supporting evidence for Hypotheses 

1-3. In Study 2, we aim to test the cross-cultural generalizability of our conclusions from 

study 1, applying the same procedures in a sample from a collectivist culture. 
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4.6 Study 2 

The objective of Study 2 was to test Hypothesis 4 which proposed that the moderating 

effects of gender and the perceived social distance of the trustee on the relationship between 

anger and trust was cross-culturally generalizable. To achieve this goal, Study 1 was 

replicated with a Chinese sample to allow for cross-cultural comparisons. 

4.6.1 Method 

Participants and Data Collection 

A total of 310 (57.1% female) Chinese university students voluntarily participated in 

the replication study. The average age was M = 20.76 years (SD = 1.83, range: 18-28). The 

participants were randomly assigned to each experimental condition. Their participation was 

compensated by a fixed show-up fee (12 RMB) plus payment according to their individual 

decisions in the trust game, which on average resulted in a pay of 31.69 RMB for a 30-minute 

experiment7. 

Experimental Design, Procedures and Variables 

In Study 2 we applied the same 2 (Anger vs Control) × 2 (Chat vs No chat) × 2 (Male 

vs Female) factorial design, procedures and measures in the Chinese samples as we did in 

Study 1 in the German sample. Thus, following the manipulations of social distance and 

emotion, the trust game was used once again to measure the trust behavior. Anger, anger 

appraisal, perceived social distance of trustee, general trust belief in other people as well as 

social-demographic variables were assessed after playing trust game. A Chinese version of 

the anger subscale of the Differential Emotions Scale was applied from Beisswingert et al 

(2015). The internal consistency of the anger subscale was α = .91 at pre-rating and α = .82 at 

post-rating. All the other measures (chatting task, AEMT, investment game, anger appraisal, 

general trust belief in other people, as well as social-demographic variables) were subjected 

to a multiple stage translation process, including independent translations by two professional 

translators, as well as comparisons, revisions, and a pilot test with Chinese students (see 

Appendix 2). In accordance with the Chinese currency, one experimental point in this study 

was 0.4 RMB and the theoretical profit from the trust game was 0 – 48 RMB. 

 

 

 

                                                           
7 The average payment in this experiment was equivalent about 4.5 Euro in China, which was 3.2 Euro 

less than in Germany, as the average payment (about 2.0 Euro/hour) in China was relative lower than the one in 
Germany (about 8.0 Euro/hour). 
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4.6.2 Results 

Anger 

Participants in the anger condition (M = 1.87, SD = 1.21) showed significantly higher 

levels of anger than the participants in the control condition (M = 0.48, SD = 0.80, t(308) = 

11.82, p < .001; Figure 4.4). In the anger condition, 67.3% of participants appraised that they 

felt angry in the AEMT and 61.1% of these participants appraised that their anger was caused 

by another person. In the control condition, 14.2% participants appraised that they felt angry 

in the AEMT and 8.8% of these participants appraised that their anger was caused by another 

person. Therefore, both the results from anger assessment and anger appraisal showed that 

the experimental manipulation was successful. 

 

 
Figure 4.4: Anger rating of the AEMT in the angry and control condition (China). The erro 

bar was the Standard error. 

 

Trust 

The descriptive results of trust are shown in Table 4.3. We used regression to assess 

the effects of emotion (anger/control), social distance (chat/no chat) and gender on trust 

(anger =1, control =0; chat =1, no chat = 0; male =1, female =0; Hayes, 2013). This 

regression was significant, R2 = .085, F (7, 302) = 4.01, p = 0.000; see Table 4.4). The 

regression coefficient for social distance was significant (β = -4.40, t = -2.36, p = 0.019), 

while the coefficients for emotion (β = -1.12, t = -0.74, p = 0.462) and gender (β = 1.94, t = 

1.05, p = 0.293) were not significant. The two-way interactions between emotion and social 

distance (β = 5.60, t = 2.18, p = 0.030), as well as between social distance and gender were 
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significant (β = 7.37, t = 2.68, p = 0.008), qualified by a significant three-way interaction 

between social distance, emotion and gender (β = -9.79, t = -2.55, p = 0.011). 

 

Table 4.3: Means and standard deviations of trust by emotion, social distance and gender 

(China) 

   M SD N 

Female 

 

 

 

Male 

No chat 

 

Chat 

 

No chat 

 

Chat 

 

Control 

Anger 

Control 

Anger 

Control 

Anger 

Control 

Anger 

17.74 

16.61 

13.33 

17.81 

19.68 

20.50 

22.65 

19.29 

7.76 

7.88 

6.61 

7.93 

8.36 

9.32 

8.28 

9.00 

53 

62 

30 

32 

31 

40 

34 

28 
Note: Participants could send either 0, 10, 20, or 30 points (1 point = 0.40 RMB) to their game partner in the 
trust game. 
 

Because the three-way interaction between emotion, social distance, and gender was 

significant, we tested the differential interaction between social distance and emotion by 

gender. There was a significant interaction between emotion and social distance for females 

(β = 5.60, t = 2.18, p = 0.030), but not for males (β = -4.18, t = -1.47, p = 0.143). We used the 

simple slopes method (Aiken et al., 1991) to investigate this interaction in detail. For women 

in the no-chat condition, their trust was not significantly different between the anger and the 

control conditions (β = -1.12, t = -0.74, p = 0.462). Women in the chat condition, on the other 

hand, were more trusting in the anger condition than in the control condition (β = 4.48, t = 

2.16, p = 0.031, see Figure 4.5). Women in the control condition sent more money in the no-

chat condition than in the chat condition (β = -4.40, t = -2.36, p = 0.019), whereas the trust of 

women in the anger condition was not significantly different between the no-chat and chat 

conditions (β = -1.20, t = .68, p = 0.499). In both the no-chat and chat conditions, the average 

trust of men was not significantly different between the anger and the control conditions (β = 

0.82, t = 0.42, p = 0.674; β = -3.36, t = -1.62, p = 0.107; see Figure 4.6). 
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Figure 4.5-4.6: Mean of trust of female (left figure) and male (right figure) across the four 

experimental conditions in China. 

 

Table 4.4: Regression on trust (China) 

 Coeff. SE t P 

Constant 

Emotion 

Social distance 

Gender 

Emotion × Social distance 

Emotion × Gender 

Social distance × Gender 

Emotion × Social distance × Gender 

17.74 

-1.12 

-4.40 

1.94 

5.60 

1.95 

7.37 

-9.48 

1.12 

1.53 

1.86 

1.84 

2.57 

2.48 

2.75 

3.84 

15.84 

-.74 

-2.36 

1.05 

2.18 

.79 

2.68 

-2.55 

.000 

.462 

.019 

.293 

.030 

.433 

.008 

.011 

 R2 = .083, F (7, 302) = 4.01, p = .000 
Note: Emotion: Anger =1, Control =0; Social distance: Chat =1; No chat = 0; Gender: Male = 1, Female = 0; 

Bootstrap samples =10,000. 
 

Cross-cultural Comparison 

Social distance. ANOVA analyses of social distance showed that German women in 

the control condition, but not in the anger condition, perceived significant less social distance 

of trustee after the manipulation of social distance [Mcontrol_no chat = 5.95, SD = 1.07, Mcontrol_chat 

= 4.92, SD = 1.58; F(1, 207) = 3.99, p = 0.047, d = 1.032; Manger_no chat = 4.52, SD = 1.55, 

Manger_chat = 5.26, SD = 1.46; F(1, 207) = 2.43, p = 0.120, d = -0.74]. German women in the no 

chat condition perceived significant less social distance of trustee in the anger condition than 
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in the control condition F(1, 207) = 7.97, p = 0.005, d = 1.43. Chinese women perceived no 

significantly different social distance to the trustee across the four experimental conditions 

(ps > 0.05, Figure 4.7). Analyses also showed that men in Germany and China perceived no 

significant differences in the social distance of the trustee in the trust game across the four 

experimental conditions (ps > 0.05, Figure 4.8). On average, German participants perceived a 

significantly larger social distance of the trustee than Chinese participants, Germany: M = 

4.85, SD = 1.79; China: M = 4.07, SD = 1.55; t(523) = 5.32, p = 0.000, d = .78. 

 

 
Figure 4.7: Perceived social distance of trustee of female in the trust game cross the four 

experimental conditions in Germany and China. 
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Figure 4.8: Perceived social distance of trustee of male in the trust game cross the four 

experimental conditions in Germany and China. 

 

Response time. There were no significant differences in response time across the four 

experimental conditions for men and women within the German and Chinese sample. 

German women made faster decisions than Chinese women in the anger_no chat condition 

(Mann-Whitney U test, Z = -2.38, p = 0.017, two-sided, Bootstrap samples = 10,000), but not 

in the other three conditions (ps > 0.05, Figure 4.9), which might indicate that German 

women followed the affect heuristic to make rapid decisions. As compared with German and 

Chinese men, there were no significant differences in response time across the four 

experimental conditions, and similar pattern of response time were found in both samples (ps > 

0.05, Figure 4.10). 
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Figure 4.9: Mean of response time (in seconds) in the trust game of female across the four 

experimental conditions in Germany and China 

 

 
Figure 4.10: Mean of response time (in seconds) in the trust game of male across the four 

experimental conditions in Germany and China 

 

4.6.3 Discussion 

In Study 2, the assumed moderating roles of gender and social distance in the effect of 

anger on trust behavior were supported within a Chinese sample. Consistent with the findings 

of Study 1, Chinese men’s trust was not influenced by anger nor by the social distance of the 

trustee, qualified by similar patterns of response time and perceived social distance of trustee 

in the trust game. However, the trust pattern of Chinese women was different from the one of 
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German women. Trust was increased by anger when Chinese women had prior chatting 

experience with the trustee but not when the trustees were absolute strangers. Furthermore, 

Chinese women sent more money to the absolute strangers than to someone who they had 

chatted with. These results are consistent with previous work in China demonstrating that 

Chinese individuals trust outgroup members significantly more than ingroup members when 

the social distance is manipulated through the creation of artificial groups, a circumstance 

which we used in this experiment as well (Buchan et al., 2006). Overall, results of this study 

again indicate that women, but not men, probably form their trust based on their present 

emotional state as well the perceived social distance of the trustee. In conclusion, the results 

of Study 2 were in line with our expectations in Hypotheses 4 and provided supporting 

evidence for the cross-cultural generalization of our conclusions. 

4.7 General Discussion 

The willingness to trust others is fundamental to economic and social life (Algan & 

Cahuc, 2013; Hoffman et al., 1998). There is accumulating evidence suggesting that trust 

behaviors involve emotions, however, this emotional aspect of trust is rarely investigated as 

compared to the well researched cognitive aspect (Dunning et al., 2012; Engelmann & Fehr, 

2013). This study investigated how anger influences discrete trust behavior, as well as the 

role that gender and social distance play in this relationship. Hoffman and McCabe (1998) 

suggest that the issue of national and cultural differences in trust is one we need to understand 

better; thus, we further explored the cross-cultural generalization of the proposed functional 

mechanisms. 

We found evidence to support the mechanisms by which anger influences trust. In two 

studies we demonstrated that the influence of anger on trust was moderated by gender and the 

social distance of the trustee. Results indicated that in both Germany and China, men’s trust 

behavior was influenced neither by anger nor by the social distance of trustee, qualified by 

similar patterns of response time and perceived social distance of the trustee in the trust game. 

Women’s trust was context-dependent and influenced by both their emotional experience and 

the perceived social distance of the trustee. These functional relationships were detected in 

both the samples from individualistic and collectivistic cultures, and thus provided support 

for cross-cultural generalizability. In general, women tend to be more sensitive to social cues 

in determining proper social behavior than are men (Anderson & Blanchard, 1982; Eagly & 

Wood, 1991). Therefore, social heuristics such as the information of their current emotions 

and the perceived social distance to others, are influential in the formation of trust action 
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plans in women. These findings introduce new insights into the research about the gender 

differences in trust, as a number of studies to date found women to be more financially risk 

averse and thus less trusting than men (e.g., Buchan et al., 2008; Charness & Gneezy, 2012; 

Chaudhuri & Gangadharan, 2007), while other studies found that women trust others not less 

than men (e.g., Cox & Deck, 2006; Croson & Buchan, 1999; Schwieren & Sutter, 2008). It 

might be that the existence of gender differences in applying the social heuristics in 

determining trust behavior causes the inconsistent gender differences found in the trust 

literature. 

The present results also shed light on the question of when anger influences trust. 

Based on the AIM, anger could influence trust when people engage in heuristic processing, 

while the influence would not take place when people engage in analytic processing (Dunn & 

Schweitzer, 2005; Forgas, 1995). Therefore, we expect that the truster would follow the 

heuristic processing and that anger would influence trust when the trustee is an absolute 

stranger, as the emotion (i.e., anger) is the only influential information in the trust decision-

making process. In contrast, the truster would rely on analytic process when he or she has 

received some information about the trustee; in our experiment, allowing the two individuals 

to engage in some interaction in the context of the online chatting eliminated the effect of 

anger on trust that was observed in the no-chat condition. Our results from Germany, but not 

from China, provide support for these assumptions. We propose two possible explanations for 

these inconsistent results based on the evidence from cross-cultural studies. 

The first explanation accounts for the differences of cultural norm of anger 

experiences. Anger is normative in the European-American cultures, where it presumptively 

promotes independence, and undesirable in East Asian cultures, where it presumably violates 

the goal of relational harmony (Boiger et al., 2013; Kitayama et al., 2006). Therefore, 

German women were driven by their anger and followed the affect heuristic to make a faster 

decision and to invest more money to a complete stranger. Analytic processing, on the other 

hand, was followed when the trustee was someone who they have communicated with, and 

this consequently made their decision-making process slower and eliminated the positive 

effect of anger on trust. However, anger suppression is encouraged in the collectivistic 

culture in order to maintain the interpersonal harmony (Boiger et al., 2013; Butler, Lee, & 

Gross, 2007; Kitayama et al., 2006; Maxwell, Moores, & Chow, 2007; Mesquita & Walker, 

2003), especially in Chinese women as compared to Chinese men (Tanzer, Sim, & 

Spielberger, 1996). They are able to maintain intact social connections by suppressing their 
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anger, such that any negative impacts on the social interaction and the relationship is avoided 

(Boiger, Uchida, Norasakkunkit, & Mesquita, 2016; Butler et al., 2007). In this case, 

regardless of whether the trustee is an absolute stranger or someone whom they have chatted 

with, Chinese women might suppress their anger and rely on analytic processing, a relatively 

slow process, as indicated by their response times. Consequently they would invest similar 

amounts of money in their counterparts in the anger and in the control situations. 

Second, the different cultural orientations between individualist and collectivist 

cultures may provide an explanation for the inconsistent influence of the social distance on 

trust. In individualist cultures, the goals of individual have priority over those of the group; 

while in a typical collectivist country, such as China, the needs of group take precedence over 

the needs of individual (Hofstede, 2001; Oyserman, Coon, & Kemmelmeier, 2002). These 

differences may also explain the cultural variation in how groups are formed and maintained. 

In Western Europe, groups tend to be temporary and flexible, and could be formed by the 

creation of artificial groups for a given purpose and exited when the purpose has been 

fulfilled (Triandis, 1995). In collectivist cultures, on the other hand, ingroups are more 

permanent, one is typically born into these groups, and group departure is often not optional, 

as is the case with natural groups like family or the same university. These cultural 

differences regarding how groups are formed and maintained might cause differences in the 

way individuals trust others (Buchan et al., 2006; Triandis, 1994). Buchan et al (2006) found 

a group-based bias in trust behavior, such that Americans invested more in ingroup members 

than to outgroup members. In China, in contrast, more was invested to outgroup partners than 

to ingroup partners. Following the same method as Buchan et al (2006) in manipulating 

social distance, results from our studies indicate that this group-based bias in trust might be 

true for women but not for men. German women in the control condition tended to send more 

money to someone from their chatting group (ingroup member) than to an absolute stranger 

(outgroup member), because the decreasing social distance participants perceived produced a 

bias in their trust behavior. However, this experimentally promoted ingroup bias did not exist 

in China when the social distance was manipulated through the creation of artificial groups 

but not based on natural groups. Being different from German women, Chinese women 

perceived no significant decrease of social distance to their game partner after the 

manipulation of social distance, as they might have realized that an absolute stranger in the 

no-chat condition might have been from the same university as them, thus being a part of 

their natural group. Therefore, the greater sums of money sent to an absolute stranger than to 
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someone from the chatting group by the Chinese women might indicate resistance to the 

artificial group boundary, and point to the tendency to remain close to their perceived natural 

group (Buchan et al., 2006; Chen & Kenrick, 2002). 

4.7.1 Limitations and Future Directions 

This research has several limitations. First, our samples consisted of students, which 

may be more similar across cultures than, for example, members of the general population 

(Boiger, Güngör, Karasawa, & Mesquita, 2014). Therefore, our findings may have 

underestimated cultural differences in the effects of anger, the social distance of the trustee, 

and gender on trust. Second, we relied on samples from a limited cross-cultural scope. This 

study was conducted with participants from two countries, namely Germany and China, 

which represent a Western European culture and an Eastern Asian culture, respectively. 

These cultures are known to differ on a variety of dimensions, among which the 

differentiation between individualism and collectivism is probably most prominent (Hofstede, 

2001; Triandis, 1994, 1995). Thus, comparing samples differing on this dimension in order to 

explore cultural influences might be reasonable. Still, one has to keep in mind that our 

conclusions are drawn based on samples from only two countries. Therefore, further 

replications should be conducted with samples from other countries. 

The final limitation involves the influence of the emotional experience on the trust 

process. This study focuses on anger but not on other emotions, providing evidence as to the 

mechanisms by which anger influences trust via the role of gender and social distance. Future 

research could investigate whether these mechanisms can be generalized to other emotional 

contexts. For instance, future research should investigate whether discrete emotions such as 

anger (high certainty, and associated approach motivation) and fear (low certainty, and 

associated avoidance motivation) differentially affect trust behavior. 

4.7.2 Conclusion 

In the two studies outlined in this article we demonstrated that the influence of anger on trust 

was moderated by gender and the perceived social distance of the trustee. Results revealed 

that in both Germany and China, men’s trust was influenced neither by anger nor by social 

distance. The pattern for women differed by country. Consistent with the theories of ATF 

(Lerner & Keltner, 2000a, 2001) and AIM (Forgas, 1995), the trust of German women was 

increased by anger based on the affect heuristic processing, whereas analytic processing 

might have been followed when the trustee was someone who women have communicated 

with, which consequently eliminated the enhancing effect of anger on trust. In the Chinese 
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culture, on the other hand, anger suppression is a highly important personality trait that 

maintains interpersonal harmony (Boiger et al., 2013; Butler et al., 2007; Kitayama et al., 

2006; Maxwell et al., 2007). Thus, Chinese women in our study appeared to suppress their 

anger and utilize analytic processing, investing a similar amount of money to the trustee in 

the anger condition as in the control situation, regardless of whether the trustee was an 

absolute stranger or someone that they had chatted with. In conclusion, women’s trust was 

indicated to be more context-dependent, differing based on the experience of their anger and 

the social distance of the trustee than men’s. These functional relationships were detected in 

both the samples from individualistic and collectivistic cultures, and thus provide basis for 

cross-cultural generalizability.   
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5 General Discussion 
“Hence, in order to have anything like a complete theory of human rationality, we have to 

understand what role emotion plays in it.” 

− Herbert Simon, 1983, Reason in Human Affairs, p. 29 

 

Nobel Laureate Herbert Simon introduced the concept of bounded rationality into 

decision theory and explained that cognitive limitations necessarily place bounds on human 

rationality (Simon, 1967, 1983). The above quote reveals that Simon thought his theory 

would be incomplete until the role of emotion was specified. For a long time, economic 

models of decision making under risk assumed that decision makers based their decisions on 

thorough cognitive calculations, ignoring the role of emotion (Bernoulli, 1954; Kramer, 1998; 

Williamson, 1993). However, given the reality that most risk decisions are made in affect-

rich contexts or the decision itself is affect-rich, this dissertation addresses this important 

issue concerning how emotion influences risky decision making (Dunn & Schweitzer, 2005; 

Dunning et al., 2012; Engelmann & Fehr, 2013). 

For answering the above issue, three independent studies were presented in this 

dissertation. Based on an innovative experimental paradigm for inducing anger, Study I 

investigated the impact of anger on lottery-based risk-taking. Furthermore, Study II and 

Study III examined the mechanisms underlying how and when anger influences trust 

behavior, a type of person-based risk-taking, by applying a traditional way of inducing anger 

(Strack et al., 1985). The main results of these three sets of studies are summarized and 

discussed in this final chapter. In addition, the strengths, limitations, and implications of these 

findings are presented and final conclusions are drawn. 

5.1 Synopsis 

The Appraisal Tendency Framework (Han et al., 2007; Lerner & Keltner, 2000a, 2001) 

is applied in the present work as the theoretical model to understand how incidental anger 

influences risk-taking. The ATF assumes that different emotions are experienced in response 

to different cognitive appraisals of the situation that triggered the emotion. In turn, these 

appraisals generate distinctive cognitive and motivational tendencies which influence 

judgment and decisions (Lerner & Keltner, 2000a, 2001). For example, although both fear 

and anger are negative in valence, they have quite different appraisal patterns on dimensions 

that are highly relevant to risk estimation. Previous studies have identified three central 

dimensions of emotions that could be used to predict the effect of anger on judgments and 
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decisions, including control, certainty appraisal, and associated motivation (e.g., Carver & 

Harmon-Jones, 2009; Dunn & Schweitzer, 2005; Lerner & Keltner, 2001; Smith & Ellsworth, 

1985). Following Smith and Ellsworth (1985), the ATF sees anger as having an appraisal 

pattern high in certainty and emphasizing individual control. These characteristics promote 

angry people to perceive new situations as being certain and highly controllable, and thus less 

risky (Lerner & Keltner, 2000). Additionally, anger is also associated with approach 

motivation (Carver & Harmon-Jones, 2009), which facilitates the tendency to pursue 

rewarding stimuli, even in the face of risks associated with these stimuli (Angus et al., 2015). 

In the context of risk-related decisions, the three appraisal dimensions of anger listed above 

are thought to be particularly influential because of their close association with cognitive 

evaluations for determining risk-taking. Therefore, angry people are expected to demonstrate 

less risk aversion and more reward seeking, and thus more risk-taking in the risk game and 

greater trust in the trust game. In the following sections I will summarize the main results of 

these three sets of studies and discuss them from both theoretical and empirical perspectives. 

Study I investigated how anger influences lottery-based risk. As expected, based on 

the importance of control appraisals in the emergence of emotions, a loss of subjective 

control due to changes in external conditions was shown to arouse anger. Furthermore, anger 

positively mediated the relationship between control experiences and risky decision making. 

These functional relationships were revealed in samples from both Germany and China, 

providing support for this effect’s cross-cultural generalizability. The results of Study I both 

supported the hypotheses and was in line with theoretical models explaining how emotions in 

general, and anger in particular, impact the decision-making process (Lerner & Keltner, 

2000a, 2001; Lerner & Tiedens, 2006). According to the Appraisal Tendency Framework 

(Lerner & Keltner, 2000a, 2001), the effect of anger on decisions involving risk can be 

explained by high levels of certainty and control appraisals. In this paradigm, anger was 

originally aroused by a subjective loss of control; thus, it is probably the subsequent 

association of anger with high certainty and control which in turn explains the increased risk-

taking of angry people. This finding is in line with the argument that anger makes people feel 

more confident and encourages them to actively approach a situation (Lerner & Tiedens, 

2006; Litvak, Lerner, Tiedens, & Shonk, 2010). This study adds empirical support for the 

mediating role of anger on risky decision-making. 

As most of the previous research has focused on the impact of anger on lottery-based 

risky decision making (for a review, see Lerner et al., 2015), Study II further investigated the 
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issue of how anger influences person-based risk, namely trust behavior. There is 

accumulating evidence suggesting that anger can have a strong impact on discrete trust 

behavior (Dunning et al., 2012; Engelmann & Fehr, 2013). However, the mechanisms 

underlying how anger influences trust are still unclear. As anger is supposed shape one’s 

perceived social distance to others and women may more likely than men to use this social 

cue to determine their trust decisions (e.g., Croson & Gneezy, 2009; Fischer & Manstead, 

2008), in the present study, perceived social distance was expected to mediate the effect of 

anger on trust, and gender was predicted to moderate this mediation. In Study II, anger was 

manipulated by asking participants to retrieve personal anger experiences, which is a classic 

method to arouse emotion. The results were in line with our predictions: social distance 

mediated the effect of anger on trust, and gender moderated this mediation. More precisely, 

anger drove women, but not men, to send more money to their counterparts in a trust game 

than controls because, unlike men, angry women perceived smaller social distance between 

themselves and their partners in the game. This finding is consistent with the notion that 

anger affects humans’ basic cognitive processes, i.e., perceptions of control and certainty 

(Lerner & Tiedens, 2006); and also shapes social processes, for example, by changing 

participants’ perceived social distance to others (Fischer & Manstead, 2008; Fischer & 

Roseman, 2007). These possible functions of anger, in turn, could influence the trust 

decisions people make. More importantly, the results indicate that there is a gender difference 

in applying the affect heuristic (Slovic et al., 2007), which is in line with Croson and 

Gneezy’s (2009) notion that women use social cues (e.g., their current feelings) to form their 

social decisions more frequently than men. Therefore, anger only increased women’s trust 

behavior. Our results have implications for the study of emotions and gender differences in 

economic transactions. 

Based on the findings from Study II, Study III further investigated when anger 

influences trust, and explored the findings’ cross-cultural generalizability. Gender and the 

social distance of the trustee were predicted to moderate the effect of anger on trust. In 

addition to the manipulation of anger in Study II, Study III experimentally manipulated the 

social distance of the trustee by allowing the participants to chat or not with their interaction 

partner, including student samples from Germany and China. In line with the hypotheses, 

results from both German and Chinese samples showed that the impact of anger is moderated 

by gender and the social distance of the trustee. In both Germany and China, the trust of 

males was not influenced by anger nor by the social distance of the trustee. The pattern for 
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women, on the other hand, differed by country. Consistent with the Affect Infusion Model 

(Forgas, 1995) as well as the Affect Heuristic Model (Slovic et al., 2007), anger served as an 

affect heuristic and drove German women to invest more money to their partner when they 

did not have a prior chat experience with the trustee. However, when they did have a prior 

chat experience with the trustee, this affect heuristic processing appeared to switch to analytic 

processing, which resists affect infusion (Dunn & Schweitzer, 2005; Forgas, 1995); 

consequently the amplifying effect of anger on German women’s trust was eliminated. In the 

Chinese culture, on the other hand, anger suppression is an important personality trait that 

maintains interpersonal harmony (Boiger et al., 2013; Butler et al., 2007; Kitayama et al., 

2006; Maxwell et al., 2007), and it is highly important for Chinese women (Tanzer et al., 

1996). Thus, Chinese women in our study appeared to suppress their anger and appeared to 

utilize analytic processing, investing a similar amount of money to the trustee in the anger 

condition as in the control situation, regardless of whether the trustee was an absolute 

stranger or someone that they had chatted with. In sum, in line with Croson and Gneezy’s 

(2009) argument concerning gender differences in social preferences, German women’s trust 

levels were more context-sensitive than those of men. Results from this study reveal that 

German women’s trust is more dependent on their level of anger and their social distance 

with the trustee than men’s. That these functional relationships were detected in both samples 

affirmed the results’ cross-cultural generalizability. 

In summation, the above studies provide empirical evidence for the mechanisms 

underlying the impact of anger on subsequent risk-taking. Though these studies deal with two 

different types of risk – lottery-based risk (Study I) and person-based risk (Study II, III) – and 

utilize two different methods to arouse anger, risk-taking by participants from two cultural 

backgrounds is shown to be strongly influenced by incidental anger. 

Upon comparing the findings of Study I with Studies II and III, the ways in which 

anger influences lottery risk-taking is not identical to how it influences trust behavior. The 

participants of Study I demonstrated increased lottery-based risk-taking behavior in the anger 

condition, which was consistent across the samples in both Germany and China. In contrast, 

the results from Studies II and III indicated that the influence of anger on trust is moderated 

by gender as well as the social distance of the trustee. It seems that the functional association 

between anger and trust behavior is more complicated than the one between anger and 

lottery-based risk-taking. These results are consistent with the latest findings showing that the 

decision to trust is more complicated than lottery-based risk-taking, as it involves social and 
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emotional considerations beyond merely economic ones (Dunning et al., 2012; Schlösser et 

al., 2016). Trust is one type of person-based risk, a type of risk that stems from the uncertain 

behavior of another person (Kugler et al., 2012). Therefore, human beings may take the 

information about their interaction partner into account in framing their trust decisions, for 

example, by asking how close they feel to him or her at the moment (Buchan et al., 2006). 

Furthermore, a gender difference in applying social cues to form trust decisions is 

found in Studies II and III. These experimental findings suggest that women might be more 

likely than men to use social cues, like affect heuristics and the perceived social distance to 

others, to frame their trust (Croson & Gneezy, 2009; Rand et al., 2016). These results could 

be explained by the social role theory of gender differences, which suggests that differences 

in social behavior are an outgrowth of gender roles that dictate which behaviors are 

appropriate for men and women. In general, men are more task-focused whereas women tend 

to be more socially-oriented (Anderson & Blanchard, 1982; Eagly & Wood, 1991). Thus, 

women’s trust was indicated to be more context-dependent than men’s, differing based on 

whether they experienced anger and based on the social distance of the trustee. These 

functional associations were detected in samples from both individualistic and collectivistic 

cultures, and thus show cross-cultural generalizability. 

From a more applied perspective, one might ask under what conditions anger 

influences risk choices. In daily life, people try to avoid being driven by anger, as it is viewed 

as “irrational” behavior (Lerner et al., 2015; Litvak et al., 2010). For example, people may 

avoid making an important investment decision when they are angry. Results from Study III 

may shed light on the question of when anger influences humans’ decisions. Based on the 

Affect Infusion Model, anger influences trust when people engage in heuristic processing, but 

not when people engage in analytic processing (Dunn & Schweitzer, 2005; Forgas, 1995). 

Study III showed that the trust of German women was increased by anger based on affect 

heuristic processing, whereas analytic processing was engaged when the trustee was someone 

who women had communicated with, thereby eliminating the effect of anger on trust. If your 

business partner is a complete stranger, it might be helpful to get additional information about 

this individual to frame your decisions, in case your decision is being influenced by your 

emotions. 

Thus, at this point, making people aware of the possible impact of anger on their risky 

decision making appears most promising. This is important because three sets of studies 
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provided evidence that one’s prior anger influences subsequent decision making involving 

risk, even in an objectively unrelated context. 

5.2 Strengths, Limitations, and Implications 

This dissertation provides new findings and beneficial suggestions, however, several 

limitations should also be taken into account. In the following sections, I discuss some major 

strengths and limitations of this dissertation, and then focus on the implications for future 

research. 

5.2.1 Strengths 

Two of the major strengths of this work are the methodological strengths and the 

varied research approach taken throughout the three studies in this dissertation. One main 

strength pertains to the ways anger was manipulated in this dissertation. There are only two 

traditional methods of inducing emotions in the field of emotion research: one is by recalling 

personal emotional experiences and another is by watching film clips or pictures (Gross & 

Levenson, 1995; Strack et al., 1985). However, there are limitations to both of these methods 

(as discussed in the General introduction) which might constrain the current studies, 

especially the cross-cultural comparison, because the efficacy of these two methods may 

depend on the cultural context (Mesquita & Walker, 2003). Therefore, it was essential to 

develop an appropriate new paradigm to arouse specific emotions. Based on the importance 

of control appraisals in the emergence of emotions (Lerner & Keltner, 2000a), a new 

experimental paradigm to induce anger was developed and tested in Study I. More 

importantly, this method was found to be effective and reliable in both individualist and 

collectivist samples, supporting the use of this paradigm for manipulating anger in future 

experimental and cross-cultural studies. 

This newly developed method to induce anger was applied in Study I, whereas one of 

the classic methods, retrieving a personal anger experience (Strack et al., 1985), was used in 

Studies II and III, in order to prove the robustness of the influence of anger on risk-taking. I 

further specified that the source of anger in this recalled episode should be another person8, in 

order to examine Dunn and Schweitzer’s (Dunn & Schweitzer, 2005) argument that other-

person control appraisals of anger would decrease trust behavior. I ensured in the 

manipulation that the anger was specifically caused by another person, and the majority of 

participants indeed reported holding an other-person control appraisal for their anger. 

However, the current studies found positive effects of anger on trust in women and no effects 
                                                           

8 The idea of specifying the source of anger is based on the suggestion from one of the authors, Prof. 
Dr. Strack, who developed this method.  
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in men, which did not support Dunn and Schweitzer’s (2005) argument. The advantage of 

this modified method is that it is possible for us to examine what appraisals (e.g., other-

person control appraisals) determine anger’s effect on trust. This suggests that we can also 

manipulate the sources of other specific emotions in future research, allowing us to make 

accurate predictions about their effects on decision making. 

In addition to its novel methodological contribution, this dissertation also contributes 

to a broader understanding of the influence of anger on risky decision making. To this end, it 

aimed to take a broader perspective by using several approaches. For example, the focus was 

not just on one specific facet of risky decision making, but instead investigated two different 

types of risk-taking due to two different sources of risk. The first type is lottery-based risk, 

with known probabilities and profit outcomes; the second type is person-based risk, in which 

risk originates from the uncertain behavior of another person (Croson & Gneezy, 2009; 

Kugler et al., 2012). Although previous findings indicate that people may be behaviorally 

different with these two types of risk (Kugler et al., 2012; Schlösser et al., 2015), the current 

findings show that anger has a consistent effect on these two different types of risk. In 

general, angry people tended to take more risks than the control condition in both risk 

contexts. Therefore, the findings of this dissertation could contribute to a broader 

understanding of how affect infusion takes place in humans’ risk-taking. 

Finally, this dissertation also aimed to explore the findings’ generalizability, which is 

always questioned but still often neglected. Given the low replication rate of psychological 

findings (Collaboration, 2015), it becomes necessary to consider whether the findings could 

be replicated in different contexts. In this dissertation, this issue was investigated from a 

cross-cultural perspective. This is particularly important because some of the variables of 

interest, such as trust beliefs (Buchan & Croson, 2004) and emotions (Mesquita & Walker, 

2003), are known to be potentially susceptible to cultural influences. Studies I and III focused 

on this issue by comparing data from both individualist (i.e., Germany) and collectivist (i.e., 

China) cultures. Results from Study I revealed that participants from both Germany and 

China were driven by anger to take more lottery-based risk. Furthermore, Study III found that 

the influences of anger on trust were moderated by gender and social distance, a finding that 

generalizes across two cultures. Although the cross-cultural investigations in this dissertation 

are already an insightful and worthwhile effort, further research is still needed in order to 

further explore the issue of cross-cultural generalizability. In sum, by taking different 

approaches and investigating empirical evidence from diverse cultures, all three studies of 
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this dissertation have managed to draw a clearer picture of how anger influences human 

beings’ risky decision making. 

5.2.2 Limitations and Implications 

Although the findings from the three studies support all the hypothesized functional 

relationships between anger and risky decision making, there are several potential limiting 

factors of this dissertation which should be taken into account as starting points for future 

research.  

The first limitation relates to the student sample. All the samples in these three studies 

are comprised of university students, which may be more similar across cultures than 

members of the general population (Boiger et al., 2014). Therefore, our findings may 

underestimate cultural differences in the effects of anger on risk-taking. Future research could 

increase the diversity of the participant samples. One potential direction would be to increase 

the age diversity of the sample, as it is still unclear how the strategies to process the 

emotional information of human beings vary over the life span and between cultures (Mata, 

Schooler, & Rieskamp, 2007). 

Second, these studies relied on samples from a limited cross-cultural scope. This 

dissertation was conducted with participants from two countries, namely Germany and China, 

which represent a Western European culture and an East Asian culture, respectively. These 

cultures are known to differ on a variety of dimensions, among which the differentiation 

between individualism and collectivism is probably the most prominent (Hofstede, 2001; 

Triandis, 1994, 1995). Thus, comparing samples differing on this dimension in order to 

explore cultural influences might be reasonable. Still, one has to keep in mind that our 

conclusions are drawn based on samples from only two countries. However, there is evidence 

from the current studies that explicitly speaks to the interpretability of the reported findings. 

Although differences in mean levels of the variables of interest, such as trust beliefs and 

emotions, are reported in the literature and correspondingly in our studies (Mesquita & 

Walker, 2003), the functional relationships were consistent between the two samples, in line 

with the hypotheses. This speaks for their cross-cultural generalizability. Thus, by comparing 

a German and a Chinese sample, a first valuable step towards testing these relationships’ 

cross-cultural generalizability has been made, and further replications should be conducted 

with samples from other countries. 

Given the importance of understanding how specific emotions influence risky 

decision making, the third limitation relates to the limited target emotions in this dissertation. 
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This dissertation only focuses on anger, providing evidence for the mechanisms by which 

anger influences risk-taking. Based on the Appraisal Tendency Framework, each specific 

emotion might have different impacts on judgments and decisions due to their link to 

emotion-specific appraisal tendencies. As a unique and complex emotion, anger is one of the 

most frequently experienced emotions in our lives, thus it merits special attention in the study 

of risk-taking (Litvak et al., 2010). Therefore, this dissertation mainly focuses on 

understanding the ways anger influences humans’ risky decision making. Previous research 

has mainly focused on the role of emotion in lottery-based risk contexts, whereas limited 

research has investigated its role in person-based risk contexts. Studies II and III of this 

dissertation have taken a first step in exploring the impact of emotion on one type of person-

based risk-taking, trust behavior. Future research should further investigate whether the 

findings from this dissertation can be generalized to other emotional contexts. For instance, 

future research could investigate whether discrete emotions such as anger (high certainty, 

associated approach motivation) and fear (low certainty, associated avoidance motivation) 

differentially affect risk-taking in more diverse contexts. Furthermore, future research could 

also investigate whether different sources of a single emotion (for example, anger caused by 

another person and anger caused by the self) could differentially influence risk-taking. 
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5.4 Conclusion 

For a long time, the model of neoclassical economics assumed that decision-makers 

followed rationality to make their decisions, ignoring the role of emotion (Simon, 1983; 

Williamson, 1993). However, increasing evidence has indicated that emotions may have a 

strong impact on risky decision making (Lerner et al., 2015). Therefore, this dissertation 

focused on investigating how anger, one of human beings’ most frequently experienced 

emotions, influences risky decision making. This dissertation extends the current research in 

this field by investigating the effects of anger on two different types of risk – lottery-based 

risk and person-based risk – and by using two different methods to arouse anger. There are 

three major contributions of this dissertation. From a methodological perspective, a new 

experimental paradigm to induce anger was developed and successfully tested in two cultural 

contexts. Furthermore, this study also provides empirical evidence that incidental anger 

influences not only lottery-based risk-taking but also person-based risk-taking, like trust 

behavior. Finally, the cross-cultural generalizability of the reported findings is demonstrated 

by including two samples from two cultural backgrounds. In sum, Ralph Waldo Emerson 

described anger as “that powerful internal force that blows out the light of reason”; one can 

see that although it is classified as a negative emotion, it drives people to make optimistic 

predictions of their likelihood of success and to trust others more. It is outside the scope of 

this dissertation to draw conclusions about whether the effect of anger on human decision 

making is good or bad, so rather I would like to suggest that many decision outcomes 

associated with anger should be investigated in diverse situations. As a unique emotion, anger 

should not be simply clustered with other negative emotions when making predictions about 

human decisions and behaviors. 
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Appendixes 

 
Appendix 1: Pilot study 1 (Study I) 

 

Before replicating the main experimental study, a pretest similar to the German pilot 

study was applied in order to test the design’s adequacy to induce externally attributed 

subjective loss of control in Chinese participants. The sample consisted of N = 63 (68% 

female) participants (age: M = 21.10 years, SD = 1.84, range: 18-26) with random assignment 

of n = 32 (69% female) participants to the experimental and n = 31 (68% female) participants 

to the control group. t-tests for equivalence showed no significant group differences (all ps > 

.05) between the EG and CG with respect to socio-demographic and trait variables (locus of 

control: IPC by Levenson, 1972, German version by Krampen, 1981; risk propensity: 

DOSPERT by Weber, Blais, & Betz, 2002, German version by Johnson, Wilke, & Weber, 

2004; Chinese items for both measures had been developed during this study based on the 

German versions). 

In line with the expectations, at t1 there were no significant group differences in the 

ratings of subjective control (CG: M = 3.90, SD = 1.14; EG: M = 3.72, SD = 1.28; t(61) = -

0.61, p = .547, d = -0.15), internal (CG: M = 3.94, SD = 1.59, EG: M = 3.98, SD = 1.46; t(61) 

= 0.127, p = .899, d = 0.03) and external attributions (CG: M = 1.39, SD = 1.14, EG: M = 

1.81, SD = 1.05; t(61) = 1.541, p = .129, d = 0.39). However, following the experimental 

manipulation at t2, the experimental group rated their perceived control significantly lower 

(M = 1.14, SD = 1.12) than the control group (M = 4.08, SD = 1.12; t(61) = -10.44, p < .001, 

d = -2.63) and showed significantly higher external attributions (M = 4.02, SD = 1.88) as 

compared to the control group (M = 1.65, SD = 1.22; t(61) = 7.82, p < .001, d = 1.97) and 

also as compared to t1 (t(31) = -8.098, p < .001, d = -1.43). Accordingly, the experimental 

group’s internal attributions at t2 were significantly lower (M = 1.50, SD = 1.11) as compared 

to the control group’s (M = 3.90, SD = 1.37; t(61) = -7.633, p < .001, d = -1.92) and also as 

compared to t1 (t(31) = 7.915, p < .001, d = 1.41). Thus, the attributional pattern within the 

experimental group following the experimental manipulation was characterized by low 

internal and high external attributions as intended and expected. These results were 

comparable to those of the German sample and provided evidence for the applicability of the 

experimental design to Chinese participants which we considered as a prerequisite for 

conducting Main Experimental Study 2.  
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Appendix 2: Pilot study 2 (Study III) 

 

Before replicating the main experimental study, a pretest similar to the German pilot 

study was applied to test the efficacy of the adopted AEMT in inducing anger in Chinese 

participants. We recruited 32 Chinese university students (75% female, age: M=20.5 years, 

SD = 1.85). Participants completed the emotion rating survey before and after writing the 

AEMT (pre- and post-emotion ratings, respectively). Anger (the target emotion) and another 

nine emotions (anxiety, fear, sadness, shame, hopelessness, boredom, enjoyment, pride, and 

hope) were assessed. In the baseline, there were no significant group differences in anger 

between the anger and control conditions, t(30) = -1.02, p = .315 (Anger: M = 0.21, SD = 

0.42; Control: M = 0.46, SD = 0.89), and there were also no significant group differences in 

the other nine emotions (ps > .05 in all the t-tests). Following the anger manipulation, 

participants in the anger condition showed significantly higher levels of anger than the 

participants in the control condition, t(30) = 4.01, p < .001 (Anger: M = 0.75, SD = 0.67; 

Control: M = 0.06, SD = 0.13), There was also significant higher level of shame in the anger 

condition than in the control condition t(30) = 2.48, p < .05 (Anger: M = 0.66, SD = 0.57; 

Control: M = 0.23, SD = 0.42), while by compared the level of shame from t1 to t2 in both 

conditions, the change of the level of shame were actually not significantly different between 

these two conditions, F(1, 30) = 0.79, p > .05. There were nonsignificant group differences in 

the rest eight emotions (ps > .05 in all the t-tests). 62.5% participants appraised that they felt 

angry in the AEMT and 62.5% participants appraised that their anger was caused by another 

person. In the control condition, 6.2% participants appraised that they felt angry in the AEMT 

and 0.0% participants appraised that their anger was caused by another person. Therefore, we 

concluded that only anger was aroused following by the AEMT. These results were 

comparable to those of the German sample and provided evidence for the applicability of the 

experimental design to Chinese participants which we considered as a prerequisite for 

conducting Study 2. 
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