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Abstract 

Affect and feelings states influences decision-making and risk-taking, however is it not 

clear yet how. This report presents a between-subject experiment on the two mechanisms, 

affective evaluation and affect regulation, and on how risk-taking redirects depending on which 

of the two is active. Incidental affect (positive, negative or neutral) was induced by pictures in an 

online experiment with 999 participants, who conducted the Columbia Card Task (CCT) to 

measure the risk-taking. The participants were informed prior to the task that gambling either 

makes people happy (mood-lifting cue), sad (mood-threatening cue) or has no effect on people’s 

mood (mood-freezing cue). The predicted results in this experiment was not found. However, the 

results indicate that mood changing qualities of a task can be manipulated and that further 

research about the interaction between incidental and integral affect is needed. The results also 

displayed how fleeting induced affect can be and consciousness about what affect is used is 

discussed.    
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Introduction 

Risky decisions are made by humans every day with different amount of thought 

behind them. These decisions can vary, ranging from biking against red at a crossing to 

buying a house. In these risky decisions, affect can influence our behaviour differently. 

Affect influences us humans, how we remember, how we process information and our 

behavioural outcome (Andrade & Cohen, 2007). Therefore, it also influences the decisions 

we make and our behavioural outcome. Historically, there has been extensive research on 

affects influence on memory, information processing and attitudes than it has been research 

on affects influence on decision-making and behaviour (Andrade & Cohen, 2007). 

However, in the last decade there has been a large increase in the number of published 

materials about affect and decision-making (Lerner, Li, Valdesolo, & Kassam, 2015). 

Also, even though more research within the field is conducted, there is not yet a 

clear picture of how affect influence our decision-making. This is because ambiguous 

results have been found across studies. Positive affect has been observed to both make 

people more willing and less willing to help (Andrade & Cohen, 2007). Negative affect can 

make people less optimistic about future events (Johnson & Tversky, 1983) yet more risk-

seeking (Nygren, Isen, Taylor, & Dulin, 1996), or less risk-seeking (Raghunathan & Pham, 

1999). Positive affect can make people do more optimistic estimations regarding 

probabilities (Nygren et al., 1996), yet not always more risk-seeking and in some contexts 

more willing to gamble (Isen & Geva, 1987). Thus, the influence of affect is likely not to be 

as simple or linear as we might think. 

This report will present an experiment investigating risk-taking influenced by affect, 

that builds on Andrade’s (2005; Andrade & Cohen, 2007) theoretical framework. This 

framework expresses that affect can both be used as information in a decision-making task 

or as a motivator to future affective feeling-states. The report will also describe important 

concepts and models and explain thoroughly Andrade’s (2005; Andrade & Cohen, 2007) 

theoretical framework. 
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Theoretical background 

In this section, I describe what affect is, how it can be measured and the difference 

between integral and incidental affect in a decision context. A decision-making model will 

also be presented, and shortly what risk-taking is. After this, Andrade’s (2005; Andrade & 

Cohen, 2007) theoretical framework, affective evaluation and affect regulation, is 

presented.   

Affect 

Affect can be experienced, with or without awareness, as a feelings state and 

affective experience that can be influenced by sensory information which leads us to 

perceiving things as good or bad (Slovic & Peters, 2006). The affect can vary in valence 

and arousal, and its intensity is measured in a high and a low dimension. The valence 

determines the pleasure or displeasure of an affect (Russell, 2003). If the valence is high 

then the affect is experienced as positive and if the valence is low, the affect is experienced 

as negative. Arousal, which is a component of core affect, represents the level of activation 

that is experienced (Russell, 2003). The arousal ranges from deactivation with feelings such 

as drowsiness to high activation with feelings of frenzy and alertness on affects with high 

arousal. The core affect is the combination of arousal and valence, e.g. a tense feeling that 

have a rather high arousal, e.g. high activation, and low valence. The opposite side of the 

spectra is the feeling calm, it has low arousal, e.g. a deactivated feeling, and high valence.     

Our affective experiences infuse every moment awake and it can influence our 

behaviour in different ways. Four different ways are described by Peters, Västfjäll, Gärling, 

and Slovic (2006) and are important in the judgement and decision-making process. Affect 

works as an information source, it also functions as a motivator for information processing 

and behaviour. Affect can also create a possible way to compare object not otherwise 

comparable, like apples and oranges (Cabanac, 1992). Finally, affect can act like a spotlight 

on information, both on new and bring forth stored information. 

Affect can cause and alter feelings states and is also a basic building block of our 

emotions and mood (Russell, 2003). Emotions are intense and are short lived, while moods 

are low intense and can be long-lived. Moods’ source can be difficult to identify and does 

not have to depend on one single source either (Västfjäll, et al., 2016). Emotions however 
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are more intense and is more often directed towards a source and that source more 

distinguishable.  

Integral and incidental affect. Affect can arise in different situations and are often 

divided into two categories, incidental affect and integral affect. Integral affect is a feeling 

of good or bad that arise from the task at hand and incidental affect arises from a different 

source and can influence the task at hand.  

Integral affect is used by us humans often, and throughout every day. It allows 

people to sort daily sensory information into positive and negative categories, and 

therefore, allowing us to have favourite cookies, sports team and so forth (Västfjäll, et al., 

2016). By having this ability are we able to make decisions without drowning in the 

amount of information available. 

Incidental affect, as mentioned above, does not arise from the task at hand but can 

influence the task at hand. This kind of affect can be evoked in one situation and remain in 

the next, and then influence the decision made in the later situation without having anything 

to do with the task (Lerner et al., 2015). This process, the carryover of the incidental affect, 

is most often an unconscious event. So, the incidental affect is misattributed to the task at 

hand and influence the decision or behavioural outcome. An example is found in a paper by 

Hirshleifer and Shumway (2003) who found significant correlations between market index 

returns and sunny weather in 26 countries. So, the good weather, incidental affect, was 

misattributed to the economic decisions and behaviour. However, if the source of the affect 

is made salient, the affects impact lowers or completely disappears (Schwarz & Clore, 

1983; Schwarz, 2011).  

Biases in the decision-making process can be caused by both incidental and integral 

affect. For example, it has been shown that when a national football-team had been 

eliminated in a World Cup championship, the stock market of that country went down 

(Edmans, Garcia, & Norli, 2007). Loewenstein, Hsee, Weber and Welch (2001) showed 

that integral affect, especially perceptually intense, can make ‘more rational’ choices be 

disregarded. However, the usage of affect while making decisions is more helpful than not. 

With integral affect one can quickly create an understanding of the environment or an 

object without needing to obtain all information needed for a rational understanding to base 

a decision on (Västfjäll, et al., 2016). Incidental affect can facilitate the decision-making 
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process, especially if the valence of the incidental affect is congruent with the integral 

affect. Then the integral affect or the entire affective reaction can be amplified (Västfjäll et 

al., 2016).  

Still, how much the incidental and integral affect aids the decision making is in the 

end dependent on the context of the situation.  

Decision-making 

Historically, decision-making for humans has been perceived as a rational, 

thoughtful process (Lerner, et al., 2015). However, nowadays it is well established that 

decisions are made using, for better and worse, emotions. This has been declared 

throughout different fields and the goal is now figuring out what effects emotion has on 

judgment and decision-making. As a summarization of the current research Lerner et al. 

(2015) created a model which includes both rational element of past decision-making 

models, combined with now known emotional influences on decision-making. It is called 

the emotion-imbued choice model (EIC-model) and the model reflects what influences one 

decision, at one point, and where now more information can be obtained. 

The model’s black solid lines represent traditionally thought of elements affecting 

decision-making. Such traditional models, for example the expected utility theory, assumed 

that the decisions made by humans were normative (Lerner et al., 2015). The green dotted 

lines have been added by Lerner et al., including current emotions that are influenced by 

incidental influences, incidental affect, and characteristics of options, integral affect. 

Visible in the figure is the number of elements that affects current emotions. Also is it 

visible that both current emotions and the expected emotions indirectly influences the 

decision.  

Risk-taking. Decisions can be made with uncertainty, where the ‘true’ outcome is 

not known and the outcome has more than one possibility (Hubbard, 2009). Decisions can 

also be made with risk, and these decisions are made under uncertainty with a possibility of 

an unwanted outcome. Risky decisions can be made intuitively or analytically, where 

intuitive decisions depend on instinct or a gut feeling while analytic decision can be carried 

out with analytic tools such as risk assessment (Slovic & Peters, 2006; Slovic & Västfjäll, 

2010). So, risk-taking can be evaluated consciously or unconsciously and has a risk of a 
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bad outcome. Decision-making under risk is performed by people daily, and like all other 

decisions is risk-taking influenced by affective states.       

Earlier studies conducted about affect in risk taking has shown quite inconsistent 

results, with both positive and negative affect making participants more risk-averse or more 

risk-taking. It exists several models regarding how risky decisions are made while 

influenced of affect, and a few will be presented later in the report. There is however a 

dividing point between these models, one believes affect to influence the decision statically 

in time. The other one has a more dynamic approach to affect and believes goal-affective 

states can influence the decision.  

Risk-taking can be measured by how willing people are to take decisions whilst the 

possibility of a bad outcome can be prominent. A method to measure this is by the 

Columbia Card Task (Figner, Mackinlay, Wilkening, & Weber, 2009), where the 

probability of a bad outcome is known by the participants and the goal is to make decisions 

that get you as many points one want to risk without receiving a bad outcome. The 

procedure of the Columbia Card Task (CCT) will be presented later in the report.   

Affective Evaluation and Affect Regulation 

Previously in this domain, there has been two dominant ways viewing the impact of 

affect on behaviour and behavioural outcomes, static affective evaluation theories and 

dynamic affect regulation theories (Andrade, 2005). What Andrade (2005; Andrade & 

Cohen, 2007) proposed was a joint approach, combining static affect evaluation and 

dynamic affect regulation. These two mechanisms are interdependent to each other, they 

are both constantly active but, in some contexts, is it the one or the other that are the 

primary mechanism that controls the decision-making process. Affective evaluation, AE, is 

used primarily when using the static theories approaches. Affect regulation, AR, is used 

primarily when using the dynamic theories approaches.  

Affective Evaluation. This approach entails a static view on affect to explain the 

influence of affect on decision-making and behaviour. The affect felt now is considered 

solely, and not any potential future affect. Current affect is also seen to give a unique kind 

of information and used as a spotlight for retrieving similar valanced information. There are 

several different theories within this approach, for example the affect heuristic (Finucane, 

Alhakami, Slovic, & Johnson, 2000), risk-as-feelings theory (Loewenstein et al., 2001) and 
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feelings-as-information (Schwarz , 2011) which are among the most recognized. These 

theories say that individuals ask themselves ‘How do I feel about it?’ and let that 

information guide the decision (Schwarz, 2011). Research about the affect heuristic found 

that people often viewed high-risk tasks as less rewarding and low-risk as more rewarding 

(Slovic & Peters, 2006). This was the case because if feelings towards an activity are 

positive, the perception about that activity is viewed as having low risk and high benefits. If 

feelings towards an activity is negative, the perception about that activity is viewed as high 

risk and low benefits. So, the affect guides the perception about the risk and potential 

benefits (Slovic & Peters, 2006). The research of the affect heuristic has led to believe the 

importance of specific affects and evoking specific emotions when investigating risk-taking 

(Slovic & Peters, 2006). This theory has been presented by Lerner and Keltner (2000) that 

researched in the different emotions’ influence on decision-making and risk-taking. They 

mean that it is not only the valence of the emotion or mood that can determine the risk-

taking, but the specific emotion or mood influences the risk-taking differently.            

The mentioned theories views affect as information, one theory that views affect as 

a spotlight is the mood congruency theory (Bower, 1981). Andrade and Cohen (2007) 

wrote that affect can for example be viewed as information that directly influences the 

decision or as something that indirectly influences the decision by acting like a spotlight 

and making it easier to retrieve mood congruent information.  

In this approach to affective decision-making it has been found that positive affect 

leads to positive evaluation and more action (Andrade & Cohen, 2007). For instance, if 

positive affect is experienced one gets more likely to gamble, compared to a control group 

(Isen & Geva, 1987). There is also evidence that negative affect leads to negative 

evaluations and therefore reduces action. Raghunathan and Pham (1999) showed that 

participants experienced negative affect could become more risk averse.  

Affect Regulation. This approach focuses on the affective consequences of a 

decision, thus is affective states viewed as possible motivators. The decisions made with 

the AR mechanism uses both the current affect and the expected affect, and the interplay 

between them, as basis (Andrade & Cohen, 2007). Within this stream of research, there are 

contradicting findings regarding how positive and negative affect influences behaviour and 
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decision making. It has been found that negative affect can encourage action and positive 

affect can discourage action. Isen and Geva (1987) observed that under certain 

circumstances, participants, who were exposed to positive affect, were less willing to take 

risks. Andrade & Cohen (2007) assumed that this behaviour was observed because the 

participants wanted to preserve their current positive affective state. There are also studies 

that have found that negative affect can encourage action. For example, did Tice, 

Bratslavsky and Baumeister (2001) see an increase in willingness to eat for the participants 

exposed to negative affect. Lerner, Small and Loewenstein (2004) found that negative 

affect made participants more willing to sell and Rook and Gardner (1993) observed more 

willingness to shop impulsive. How negative affect can stimulate action argues Andrade 

and Cohen (2007) is because the action can be viewed as a potential mood enhancer. 

An integrated framework. The merger of these two approaches and thereby 

assume that affect can be a motivator, a spotlight and an information source, with the 

interaction between them guiding behaviour and decision-making. Andrade’s (2005; 

Andrade & Cohen, 2007) model that AE, affective evaluation, is activated by humans’ 

congruent use of affective information, e.g. when positive affect is experienced more 

positive evaluations is made and vice versa with negative affect. Affect regulation is 

activated when a hedonic goal can be distinguished, that the decision is made to create an 

experienced positive affect. Thereby people will try to create a positive affective state, the 

desired feeling state, when they are experiencing a negative affective state. And even so, 

protect the positive affective state when it is achieved. For the AR mechanism to be active 

and influence behaviour and decision-making, there must be an observable affect-changing 

quality of the task.  

Which mechanism is active when? In Andrade’s (2005) study, in one of the 

experiments, the hedonic goal was represented by consumption of chocolate. This 

motivator was inherent in women but not in men. So, the consumption of chocolate was a 

mood-lifting opportunity for women but not for men. This experiment’s results were that 

women who had been induced with negative affect was more willing to eat the chocolate 

than those induced with a neutral affect. The same was the case for women with positive 

affect, they also were more willing to try the chocolate than the neutral affect. The men’s 
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willingness to eat the chocolate followed the mood congruency theory. Those who had been 

induced with a negative affect was less willing and those induced with a positive affect was 

more willing to try the chocolate, compared to those with neutral affect. For the men, who 

did not view chocolate eating as a mood lifting opportunity, had the AE mechanism active 

in all the affect condition. However, for the women was the AE mechanism active in the 

positive affect condition while the AR mechanism active in the negative affect condition. 

Since the consumption of chocolate had an observable affect changing quality was the AR 

mechanism activated and the women became more willing to eat the chocolate to later be in 

a more positive affective state. In the study's second experiment a mood threatening cue 

was present instead of a mood lifting one. The participants could accept a free drink in 

exchange for completing a survey. The survey took either three minutes or twelve minutes 

to complete, and the twelve-minute survey was, because of its length, a mood threatening 

cue. Participants who were asked to complete the three-minute survey for a free drink 

showed the same pattern as the men in the first experiment, they had the AE mechanism 

active and mood congruent decisions were made. Those induced with negative affect would 

in a less extent do the survey for a free drink and those induced with a positive affect would 

in a greater extent do the survey, compared to those induced with a neutral affect. However, 

those who were asked to complete the twelve-minute-long survey for a free drink did not 

show the same pattern. Both the positive and the negative affect was less willing to do the 

survey, compared to the neutral affect. Those induced with positive affect was using the AR 

mechanism and trying to protect their positive affective state, and those with negative affect 

had the AE mechanism active and made a mood congruent decision.  

Tice, Bratslavsky and Baumeister (2001) conducted a study where emotional 

distress and fatty foods consumption was measured. They could see that if the participants 

believed that the food consumption would not have an impact of their mood, their 

consumption went down. So, by ‘freezing’ the participants mood made them not noticing 

the affect changing quality of the task. Thus, making all the decisions made by the 

participants, made with the AE mechanism.  

This indicate that the mechanisms may be manageable, and which one of them are 

active can be manipulated, by inducing affect and having mood-cues recognizable by the 

participants.  
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In Koppel et al. (submitted) were these mechanisms used in risk-taking tasks using 

the Columbia Card Task as measurement method. By controlling the perceived affective 

consequences by mood-cues and affect manipulation, participants made different risk-

taking decisions.  
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Present Study 

The experiment that will be presented further down is based upon Andrade’s (2005; 

Andrade & Cohen, 2007) theoretical framework, that affect can influence the decision-

making depending on what mechanism is active. The experiment is also done as a 

continuation on the work by Koppel, Mederyd, Morrison, Tingshög, and Västfjäll 

(submitted). The study that was conducted by Koppel et al. (submitted) investigated if 

induced affect and manipulation of activation in AE or AR could alter the risk-taking in a 

predictable manner. In the previous study, the incidental affect was induced through pain, 

touch and a control (pain was negative, and touch was positive affect, control was no 

incidental affect). It was applied at multiple occasions during the experiment and all 

participants was induced with all three affect conditions during the study. That study used 

the Columbia Card Task (CCT) as method to measure the risk-taking by the participants, as 

will this experiment. This experiment was conducted to see whether negative and positive 

incidental affect in combination with the workings of the AE and AR mechanisms can 

predict if the risk-taking will be higher or lower, compared to a neutral affect condition. 

Exactly how the risk-taking was anticipated to differentiate will be presented below.    

This experiment will use pictures to induce affect, where one will have negative 

affect, one positive affect, and one neutral affect. This experiment will be conducted on the 

internet-platform Amazon MTurk (https://www.mturk.com). Concerns about the platform 

have been raised and whether the data from it can be validated (Thomas & Clifford, 2017). 

To manage those concerns will exclusions be conducted on data on conditions that will be 

mentioned later in the report. The usage of pictures to induce emotions in studies has been 

shown to be effective and the usage of experimental studies on the internet has increased, 

and with it the usage of pictures in online-studies (Ferrer, Grenen, & Taber, 2015). Meta-

analysis of this method has showed that pictures in online studies is an effective way to 

induce emotion (Ferrer et al., 2015; Göritz, 2007). The pictures used in this experiment was 

supposed to elicit happy (positive), sad (negative) and neutral feeling states. 

To manipulate whether the AE or AR mechanism is active, mood-cues will be 

applied. This was used in both Koppel et al. (submitted) and Tice et al. (2001) studies. The 

study by Koppel et al. (submitted) informed the participants that gambling would make 

them happy, sad or that it would not have an effect on their mood. By this information we 

https://www.mturk.com/
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aim to activate the AE or AR mechanisms. Exactly how these mood-cues are anticipated to 

manipulate what mechanism is active will be clarified below.  

As in the study conducted by Koppel et al. (submitted), the present experiment will 

use the CCT as the method to measure the risk-taking behaviour of the participants. By 

using the CCT there is the possibility to alter the amount of integral affect in the 

experiment.  

Hypotheses 

The hypotheses in this experiment is like those in the Koppel et al. (submitted) 

study. However, in that previous study, pain and touch were used as incidental affect where 

pain was the negative affect and touch the positive affect. In this study the negative affect 

was a sad picture that the participants would interact with and evaluate, and the positive 

affect was a happy picture that the participants would interact with and evaluate. 

Those exposed to a mood-lifting cue, both the sad and the happy group will be more 

prone to making riskier behaviour (i.e., turning more cards) compared to a control group. 

By using the mood-lifting cue the happy group will be using the AE mechanism, the 

positive affect increases positive assessments. The sad group is going to try to reverse their 

mood and become more risk-taking in line with the AR mechanism.  

The sad and the happy groups exposed to a mood-threatening cue will become more 

risk averse (i.e., turning less cards) than the control group. In the happy group’s case, this 

will happen because they want to preserve their good mood, in line with AR, and not risk it 

by possibly losing during the CCT. For the sad group the AE mechanism will become 

active and the negative affect increases negative assessments. Therefore, the sad group will 

overestimate the likelihood of picking a losing card and a risk averse behaviour follows.  

By using a mood freezing cue, both the sad and the happy groups will have the AE 

mechanism active. By that, the sad group will become more risk averse and the happy 

group will become more risk taking, compared to the control group.  

Finally, there will also be a different result by those who execute the hot CCT 

versus those who execute the cold CCT. Either will the participants during the hot CCT 

rely on their induced affective states as the hot CCT is meant to measure the affective 

reactions during the risk-taking (Figner, Mackinlay, Wilkening, & Weber, 2009), and the 

interaction between the affect and cue will be more evident. However, the interaction could 
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be more evident during the cold CCT as Västfjäll et al. (2016) disclosed, that incidental 

affect is stronger if the integral affect from the task is not salient. 
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Method 

Here will the experiment be presented. 

Participants and design 

The study used a 3 x 3 x 2 between-subject design with mood cue, incidental affect 

and versions of Columbia Card Task as between-subject factors. The mood cues include 

‘gambling will make you happy/sad/will have no effect on your mood’. The incidental 

affect factors were happy, sad and neutral, and the Columbia Card Task is played hot or 

cold. The participants were recruited through the Amazon-owned website MTurk where 

users can participate in studies in exchange for compensation. The number of participants 

was 999 with a total of 497 male, 492 female, three preferred not to say and seven 

answered other. The average age was 39.8 years (SD= 12.5). The participants were limited 

to being in the USA.   

Materials 

The materials used in this experiment was the CCT to measure the risk-taking, and 

the pictures used to induce affect with the participants. These pictures were selected from 

the International Affective Picture System. 

CCT- Colombia card task. Columbia Card Task (CCT) is a method for measuring 

risk taking behaviour by the number of cards turned by an individual (Figner et al., 2009). 

This can either be played in a hot version or in a cold version and is performed over several 

trials. This study used a shortened version with a total of four trials. The two versions of 

CCT is intended to provoke different risk-taking strategies. The cold version is meant to 

make the participants take deliberate decisions and use executive functions, such as 

planning and reasoning. The hot version is meant to provoke intuitive and affective 

decisions by the participants and not use executive functions in the same extent as in the 

cold version.  

The participant was presented with 32 face down cards that was placed in four rows 

and eight columns. By turning over cards, the participants gained points and the goal was to 

receive as much points as possible and not turn over a loss card. If a loss card was 

encountered no more cards could be turned over, the participants lost points and the trial 

was over. Each trial had different amount of loss cards (one, two, or three), the loss cards 
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value differed (250, 500 or 750) and the gain amount per card can vary between 10, 20 or 

30. In this experiment, the loss cards varied between one or three, the gain amount varied 

between 10 or 30 and the loss amount per loss card was in each trial 250 points. In the cold 

version, the participants selected the number of cards they wanted to turn over by clicking 

on a number between 0 to 32 at the top of the screen. In the hot version, the participants 

selected cards one at a time by clicking on what card they wanted to turn over. If it was a 

gain card, a smiley face appeared on the selected card and if it was a loss card a sad face 

appeared. 

Not knowing by the participants, the CCT was rigged in the sense that the loss or 

losing cards was in each trial the final card(s).       

IAPS - International Affective Picture System. To induce affect, the participants 

viewed a picture at the beginning of the study. These pictures were either happy, sad or 

neutral. The pictures were selected through International Affective Picture System (IAPS), 

who provides standardized stimuli for experimental research. These pictures have been 

shown to evoke emotion, and specific emotions and pictures from IAPS database provoke 

the said emotions (Bradley & Lang, 2007). The picture used for the affect happy displayed 

three puppies in a basket. To provoke the sad affect, the picture displayed an elderly couple 

where one was laying in a hospital bed. The neutral affect had a picture that showed a 

braided basket. The pictures were selected after their arousal- and valence-score. The happy 

picture was required to have high valence and arousal. The sad picture was required to have 

low valence and slightly low arousal. The neutral picture was required to have an average 

in both.     

Ethics 

Prior to the study the participants read and accepted a consent to participate in the 

study. It promised complete anonymity and made it clear that the participation was 

voluntary, and one could always cancel. To accept, the participants had to click themselves 

to the next page and start the experiment.   

Procedure 

The study began with measuring the participants valence and arousal. After was the 

affect manipulation, either happy, sad or neutral, through a picture. The participants were 
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then asked to engage emotionally with the picture and rate the emotional content of the 

image on a Likert scale (1 = very negative, 4 = neutral, 7 = very positive). The picture’s 

aesthetics was also rated. These included, whether the picture was threatening, powerful, 

pleasant, intense, unusual, complex or sad, each on 7-point Likert scales (1 = not at all, 7 = 

a lot). Then, the participants rated how they felt when looking at the picture on a 

pleasantness and an arousal scale. The pleasantness and arousal scales ranged from -5, 

signifying low pleasantness or low arousal, to 5, signifying pleasantness or high arousal. 

Lastly, the participants answered about their valence and arousal after the affect was 

manipulated.     

Following the affect manipulation, instructions to the Columbia Card Task was 

presented. Depending on participant group either cold or hot instructions were shown. Also 

present was the mood cues, that gambling makes people happy/sad/has no effect.  

Then the CCT rounds began with of a total of four trials with different conditions. 

In the first trial was three loss cards, the loss amount per losing card was 250 points and ten 

points to gain from each win card. The second trial was there only one loss card, a loss 

amount per losing card was 250 points and 30 points to gain from each win card. The third 

had, like the second trial, only one loss card and, like the first trial, a total gain amount of 

ten points per win card and loss amount per losing card was 250 points. The fourth trial had 

three loss cards, the loss amount was 250 points per loss card and a gain amount of 30 

points per win card.          

After the CCT rounds another affect rating was performed by the participants, using 

the same valence and arousal scales as before the CCT. The participants also answered 

seven statements about the experiment on 1 to 100-point scale, where 1 meant ‘doesn’t 

apply at all’ and 100 meant ‘applies very much’. Statements one to three was to investigate 

if the participants understood and expected that the mood-cues would work. These 

statements included ‘I expected gambling to make me feel happy’, ‘I expected gambling to 

make me feel sad’, and ‘I expected gambling to have no effect on my mood.’ Statements 

four to six was to investigate if the participants answered differently whether they 

conducted the cold CCT or the hot CCT. These were ‘I solved the gambling task on a gut 

level’, ‘I tried to solve the gambling task mathematically’ and ‘At times during the 

gambling task when I was deciding what to do, I felt some excitement.’. The seventh 
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statement was ‘I have the impression that the card game was rigged’ and it was to 

investigate whether the participants believed the CCT to be rigged as the risk-taking 

behaviour can alter if rigging suspicion is present (Figner et al., 2009).  

Lastly, the participants entered their age and gender, for demographics, and an 

English language check. Here they were asked to describe what kind of materials or tasks 

the study contained. This was made to control for bots and people with perceived low task 

understanding.   

Data analyses 

To investigate if the affect conditions and mood-cues influence the risk-taking 

behaviour in the two versions of CCT two two-way independent ANOVAs were conducted. 

The affect conditions and cues were the independent variables and the mean number of 

cards turned during the four trials of CCT were the dependent variable. How the affect 

conditions were manipulated was analysed by the self-reported answers on valence and 

arousal. To measure how the valence and arousal changed compared to the baseline 

measure in the beginning of the experiment was the difference of the second measurement, 

after the affect induction, and the first measurement calculated. The difference of the last 

measurement, after the CCT, and the first measurement was also calculated. Also, the 

difference of the last measurement and second measurement was calculated. The 

participants answer on the pictures’ aesthetics in the different affect conditions was 

analysed with one-way ANOVAS. Six one-way ANOVAs, three of the self-reported 

valence and three of the self-reported arousal, was then conducted to analyse how the 

valence and arousal changed after the affect induction and after the CCT compared to the 

first measurement and second measurement. Three one-way ANOVAs to analyse the 

mood-cues function was conducted with the different mood-cues as independent variable 

and the participants self-reported answers as dependent variable. Three independent t-tests 

on statements four to six investigated if, the dependent variable, participants’ different 

answers were different in, the independent variable, version of CCT. The data analyses 

were performed in SPSS 25.      
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Results 

In this part, the results are presented. 

Exclusions 

The number of participants that finished the study was 999 however exclusions was 

conducted. This procedure was done to control if all participants understood the task. The 

criteria for being excluded was an answer in the English check that did not describe the task 

and was equivalent to ‘asdf’ or similar. Another exclusion criterion was if the participants 

turned more or the ultimate number of cards in each trial. In total 64 were excluded.    

Manipulation results 

Several one-way ANOVAs were conducted on the participants answers on the 

pictures’ aesthetics, with affect as independent variable. The means and standard deviations 

can be seen in Table 1. Assumptions tests showed no significant outliers and approximately 

normal distributed data. The one-way ANOVAs revealed significant differences between 

the pictures in almost all the measurement points. For example, the positive affect condition 

answered significantly higher than both the neutral affect condition and negative affect 

condition on the pleasantness of the pictures. Also did the negative affect condition answer 

significantly lower on whether the picture was sad, compared to the positive affect 

condition and neutral affect condition. The only non-significant difference was between the 

neutral affect condition and the positive affect condition’s answer on the pictures’ 

complexity.   

Six one-way ANOVAs was conducted to examine the effects of the induced affect 

on the participants’ arousal and valence. The participants arousal and valence were 

measured three times during the experiment, the first in the beginning of the experiment, 

second after affect was induced but before the CCT had started, and the last one, after the 

CCT. Assumptions tests showed no significant outliers and approximately normally 

distributed data. The results between the measurements and the participants valence and 

arousal can be seen in Figure 2.      
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Table 1 Participants answer on the pictures’ aesthetics 

Affect 

Pictures’ aesthetics  

Emotional 

content 
Threat Powerful Pleasant Intense Unusual Complex Sad 

Positive 

 

6.44* 

(0.87) 

 

1.14* 

(0.6) 

3.06* 

(1.7) 

6.54* 

(0.86) 

2.58* 

(1.6) 

1.61* 

(1.0) 

1.95 

(1.2) 

1.3* 

(0.9) 

Negative 

 

2.17* 

(1.1) 

 

2.02* 

(1.4) 

4.96* 

(1.7) 

1.96* 

(1.2) 

5.31* 

(1.3) 

2.86* 

(1.6) 

4.34* 

(1.8) 

6.31* 

(1.2) 

Neutral 4.55* 

(1.2) 

1.48* 

(1.1) 

2.14* 

(1.5) 

4.44* 

(1.5) 

2.12* 

(1.4) 

2.31* 

(1.6) 

2.05 

(1.4) 

2.26* 

(1.6) 

Note: * = p < .001 with both affect conditions. Standard deviations appear in parentheses bellow means.   

 

The first one-way ANOVA investigated the difference between the second 

measurement, after affect inducement, and the first measurement, the baseline 

measurement, of the self-reported valence. So, the difference in the self-reported valence 

was the dependent variable and affect was the independent variable. The ANOVA resulted 

in significant differences between the affect conditions, F(2, 934) = 217, p < .001. A Tukey 

post hoc test revealed that those induced with the positive affect condition reported 

significantly higher valence in the second measurement (M = 3, SD = 2) compared to the 

negative affect condition (M= -0.1, SD = 2.4), p < .001, and the neutral affect condition (M 

= 2, SD = 2), p < .001, compared to the first measurement. The negative affect condition 

also reported significantly lower valence than the neutral affect condition in the second 

measurement, p < .001. The second one-way ANOVA investigated the difference between 

the third measurement, after the CCT, and the first measurement, the baseline 

measurement, of the self-reported valence. The ANOVA resulted in significant differences 

between the affect conditions, F(2, 934) = 4.59, p = .01. A Tukey post hoc test revealed that 

those induced with the positive affect condition reported significantly higher valence in the 

last measurement (M = 2.6, SD = 2.2) compared to the first measurement, compared to the 
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negative affect condition (M = 1.8, SD = 2.2), p = .007, however no different than those in 

the neutral affect condition (M = 2.3, SD = 2), p = .2. The negative affect condition also 

reported significantly lower valence than the neutral affect condition in the second 

measurement, p < .001. The third one-way ANOVA investigated the difference between the 

third measurement, after the CCT, and the second measurement, after affect inducement, of 

the self-reported valence. The ANOVA resulted in significant differences between the 

affect conditions, F(2, 934) = 87.6, p < .001. A Tukey post hoc test revealed that those 

induced with the positive affect condition answered significantly lower in the last 

measurement compared to the second, compared to the negative affect condition who 

answered higher, p < .001, and the neutral affect condition, p < .001. The negative affect 

condition also reported significantly a higher difference in valence than the neutral affect 

condition in the last measurement, p < .001. 

The one-way ANOVA investigating the difference between the second 

measurement, after affect inducement, and the first measurement, the baseline 

measurement, of the self-reported arousal showed significant difference between the affect 

conditions, F(2, 934) = 39.3, p < .001. A Tukey post hoc test revealed that those induced 

with the positive affect condition answered significantly higher (M = 1.6, SD = 2) in the 

second measurement compared to the first, compared to the negative affect condition (M= 

.2, SD = 2.3), p < .001, and the neutral affect condition (M = .9, SD = 2.4), p < .001. The 

negative affect condition also reported significantly lower valence than the neutral affect 

condition in the second measurement, p = .016. The fifth one-way ANOVA investigated 

the difference between the third measurement, after the CCT, and the first measurement, 

the baseline measurement, of the self-reported arousal. The ANOVA resulted in non-

significant differences between the affect conditions, F(2, 934) = 1.9, p = .15. The sixth 

one-way ANOVA investigated the difference between the third measurement, after the 

CCT, and the second measurement, after affect inducement, of the self-reported arousal. 

The ANOVA resulted in significant differences between the affect conditions, F(2, 934) = 

16.1, p < .001. A Tukey post hoc test revealed that those induced with the positive affect 

condition answered significantly lower difference in arousal (M = 2.3, SD = 2.1) in the last 

measurement compared to the second, compared to the negative affect condition who 

answered a higher difference (M = 1.8, SD = 2), p < .001, and the neutral affect condition 
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(M = 2, SD= 2.1), p = .015. The negative affect condition also reported significantly a 

higher difference in arousal than the neutral affect condition in the last measurement, p = 

.01. 

 

 

To analyse whether the mood-cues worked was three one-way ANOVAs used on 

the three first statements presented after the CCT was conducted. Assumptions test showed 

no significant outliers and the data was approximately normally distributed. The one-way 

ANOVAs were conducted to examine if there were a difference between the answers given 

by the participants in the different mood-cue groups. The first one-way ANOVA conducted 

was on the answers from the statement ‘I expected gambling to make me feel happy’ and 

there was significant difference between the groups (F(2, 934) = 8.91, p < .001). A Tukey 

post hoc test revealed that those exposed to the mood-lifting cue answered significantly 

higher (52.8, p = .001) compared to the mood-freezing cue (M = 44.1) and mood-

threatening-cue (M = 44.2). There was no significant difference between the mood-freezing 

cue and the mood-threatening cue (p = 1). The second one-way ANOVA conducted was on 

the answers from the statement ‘I expected gambling to make me feel sad’ and there was 

significant difference between the groups (F(2, 934) = 24.2, p < .001). A Tukey post hoc 

test revealed that that those exposed to a mood-threatening cue answered significantly 

higher (43.3, p < .001) compared to the mood-freezing cue (M = 31.9) and mood-lifting cue 

(M = 29.4). There was no significant difference between the mood-freezing cue and the 
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Figure 1. Self-reported valence and arousal over the experiment. 
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mood-lifting cue (p = .46). The third one-way ANOVA conducted was on the answers from 

the statement ‘I expected gambling to have no effect on my mood’ and there was no 

significant difference between the groups (F(2, 934) = 2.89, p = .056).  

To investigate if the participants answered differently on statements four, five and 

six, depending on whether they conducted the cold CCT or the hot CCT three independent 

t-tests were conducted. The mean answers to the three statements can be seen in Figure 3. 

The assumptions tests by boxplots showed no significant outliers, and the histograms 

showed near normally distributed data. The independent t-test on statement four, ‘I solved 

the gambling task on a gut level’, showed that participants who played the hot CCT (M = 

73.6, SD = 23.7) reported solving it at a gut level to a greater extent than the cold CCT 

condition (M = 64.2, SD = 26) with t(933) = -5.77, p < .001. Analysing statement five, ‘I 

tried to solve the gambling task mathematically’, showed that participants in the cold CCT 

condition (M = 45.6, SD= 29) reported it solving it more mathematically than the 

participants in the hot CCT condition (M = 37.1, SD = 30.7) with t(933) = 4.38, p < .001. 

Analysing statement six, ‘At times during the gambling task when I was deciding what to 

do, I felt some excitement’, showed that the participants in the hot CCT condition (M = 

70.7, SD = 25) reported feeling more excitement than the participants in the cold CCT 

condition (M = 53.3, SD = 27.4) with t(933) = -10.2, p < .001.  

 

Figure 2. The self-reported answers to the statements four, five and six investigating 
differences between answers from the cold and hot CCT. 
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Risk-taking results 

Since different results was expected in the hot versus the cold CCT, they were 

analysed separately. This was conducted by two two-way independent ANOVAs, the first 

represents the mean number of cards turned during the cold CCT and the second two-way 

ANOVA represents the mean number of cards turned during the hot CCT. The assumptions 

showed no significant outliers in either of the versions and were normally distributed. Two-

way independent ANOVAs were conducted without exclusions on both the hot and the cold 

versions of the CCTs, and there were no interaction effects between affect condition and 

mood-cue (p > .3), nether on main effects on affect or mood-cue. After exclusions was 

there 463 participants in the hot version of the CCT, se Table 2, and 469 in the cold version 

of the CCT, se Table 3. 

 

Table 2. Number of participants in each condition in the hot CCT. 

 N – Hot CCT 

Affect Mood-lifting 
Mood-

threatening 
Mood-freezing Total 

Positive 52 48 57 157 

Negative 48 53 56 157 

Neutral 50 51 48 149 

Total 150 152 161 463 
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Table 3. Number of participants in each condition in the cold CCT. 

 N – Cold CCT 

Affect Mood-lifting 
Mood-

threatening 
Mood-freezing Total 

Positive 49 51 49 149 

Negative 50 51 52 153 

Neutral 55 55 57 167 

Total 154 157 158 469 

 

The two-way independent ANOVA for the cold CCT, with exclusions, showed a 

non-significant interaction between the effects of affect and mood-cue on mean number of 

cards, F(4, 460) = .70, p = 0.56. The main effect of affect showed a significant effect, F(2, 

460) = 3.24, p = .04, while the main effect of mood-cue did not, F(2, 460) = 0.91, p = .40. 

A Tukey post hoc test on affect revealed that positive affect group turned significantly 

fewer cards than the neutral affect group (-1.8, p = .038) and had not a significant 

difference with the negative affect group (-.57, p = .73). The neutral affect group did not 

either have a significant mean difference with the negative affect group (1.24, p = .21). The 

mean number of cards turned in the both versions of CCT can be seen in figure 4. 

The two-way independent ANOVA for the hot CCT showed a non-significant 

interaction between the effects of affect and mood-cue on mean number of cards, F(4, 454) 

= 1.33, p = .26. The main effect of affect showed a nonsignificant effect, F(2, 454) = 1.99, 

p = .14, and the main effect of mood-cue was not significant, F(2, 454) = 0.33, p = .72.  
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An independent t-test were conducted to investigate if the mean number of cards 

turned in the two versions of CCT was different. It showed a significant difference showed 

between the mean number of cards turned. In the cold CCT condition (M = 14.8, SD = 6.6) 

was significantly fewer card turned than in the hot CCT condition (M = 20.2, SD = 6.5) 

with t(933) = -12.7, p < .001.   

  

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Positive Neutral Negative

Number of turned cards in cold CCT

Mood-lifting Mood-threatening

Mood-freezing

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Positive Neutral Negative

Numbers of turned cards in hot CCT

Mood-lifting Mood-threatening

Mood-freezing

Figure 3. The mean number of cards in both versions of CCT, with affect and mood-cue as independent variables. 
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Discussion 

The aim of the experiment was to investigate how incidental affect influence risk-

taking and whether affective consequences of the risk-taking also influences the decisions. 

However, the affect conditions did not have different effects on the CCT depending on 

what mood-cue the participants were told. In the cold CCT did the affect conditions show a 

main effect on the mean number of cards turned, this was not shown in the hot CCT. The 

mood-cues did not have a main effect in either version of CCT.  

The reason why the results differ from the study conducted by Koppel et al. 

(submitted) might be because of the different method to induce affect and the different 

affect used. In this study was images used as affect at one point in the experiment and in 

Koppel et al. was the affect induced under multiple times during the experiment. Even 

though images are an effective method to induce affective feelings states (Ferrer et al., 

2015), the feelings states might have vanished because they were only visible once. From 

the self-reported valence and arousal is significant difference between after the affect is 

induced and after the CCTs visible. This indicate that the induced affect might not have 

been stable throughout the entirety of the trials of the CCTs. In the hot CCT might the 

integral affect influenced the incidental affect and since the integral affect was salient in the 

hot version might even the incidental disappeared (Västfjäll et al., 2016). The induced 

affect in this experiment was also different than those in Koppel et al. (submitted) study. In 

that was pain and touch induced as sensomatory information and in this was happiness, 

sadness and neutral induced. These different affective feelings states, and induced 

differently, might they evoke different behavioural outcomes. There is research telling that 

different emotions can evoke different reactions and decision-making outcomes (Lerner & 

Keltner, 2000). So, there might be an even further dimension to emotions created by affect, 

and not just valence. For example, did Learner and Keltner (2000) find that fearful and 

angry participants made different judgement despite the affective feeling state being of 

similar valence. 

However, the results seem to indicate that the AE and AR mechanisms to be 

activated after the mood-lifting and mood-threatening cues. When answering if the 

gambling would make them happy did those who received the mood-lifting cue answer 

higher than those who received the other mood-cues. When answering if gambling would 
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make them sad did those who received the mood-threatening cue answer higher than the 

other mood-cues. This indicates that those who received the mood-lifting and the mood-

threatening cue perceived that the gambling would make them happy or sad. This was 

however not translated to the risk-taking behaviour. However, since the mood-lifting and 

the mood-threatening cues seems to have changed the participants view on the gambling 

there is an indication that mood changing qualities of tasks is manipulatable. This quality 

might however be more pronounced in the real-world decision-making where the mood 

change quality is inherent as in Andrade’s (2005) study. Yet this result motivates further 

research in how mood changing qualities can be manipulated and if they can become as 

motivating as inherent ones.  

As in the Koppel et al. (submitted) study was there a difference between the cold 

CCT and the hot CCT. In this experiment, both in the number of turned cards, where in the 

hot CCT was significantly more cards turned, and how the participants answered to the 

statements after the CCT. The participants in the hot CCT reported to perform the CCT on 

a more gut level and felt more excitement during the CCT than the participants in the cold 

CCT. The participants in the cold CCT reported to perform the CCT more mathematically 

than the participants in the hot CCT. The different CCTs are meant to trigger different ways 

of risk-taking and using different cognitive functions (Figner et al., 2009). The cold is 

intended to be more delibirative and for the participants to use executive functions while 

the hot to be more emotional and not using executive functions to the same extent as in the 

cold CCT. The intended differences between the versions of the CCTS seems to be visible 

in this experiment. Where the participants in the hot CCT reported to perform more 

affective reactions and the participants in the cold CCT to perfom more calculating. 

However, since there was no interaction effect of affect and mood-cue on number cards 

turned in either of the versions is it difficult to speculate how these differences influenced 

the risk-taking.  

In Figner et al. (2009) version of the Columbia Card Task was there a total of 54 

trials, Koppel et al. (submitted) shorted the CCT to twelve trials and in this experiment was 

four trials. The non-significance of interaction between affect and mood-cue might have 

been contributed by the short CCT. To increase the validity if the data exclusions were 

made, both to those who turned the optimal number of cards each trail and those who had 
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indicated poor task understanding. Those who chose the optimal number of cards indicated 

a strong rigging suspicion, and that can potentially influence the risk-taking behaviour 

(Figner et al., 2009). The experiment also included a statement to measure potential rigging 

suspicion, ‘I have the impression that the card game was rigged’. This was however not 

used as an exclusion criterion, the participants risk-taking behaviour was instead used 

because more objective exclusion criteria could be applied, which is important for external 

validity in MTurk data (Thomas & Clifford, 2017).  

Future research 

In future experiments researchers might consider what affect is used and what 

emotion that affect should elicit. This could be a benefit in online studies as specific 

positive emotions can be easier to induce than only generic happiness (Ferrer et al., 2015). 

In this experiment, the happy picture was used from IAPS and by the rating on the seven-

point Likert-scale is it visible that the participants rated the picture positively. However, 

worth to note is that according to Ferrer et al. (2015) are participants performing studies 

online generally happier than those performing experiments in a laboratory environment. 

This means that the participants in this experiment are happier, have a more positive mood, 

than if they would have conducted the experiment in a laboratory. So an online study might 

replicate a more realistic scenario but it might have influenced the neutral affect condition. 

The neutral picture aestethicts was rated to values lower than the positive picture and higher 

than the negative picture in almost all of the cases. The valence and arousal in the neutral 

affect condition was also lower than in the positive affect condition and higher than in the 

negative affect condition after the affects was induced. However, since participants in 

online studies are generally happier, may the neutral affect condition not represent a ’true’ 

neutral condition and not be the same as a control condition. Future experiments should 

consider carefully what is used as neutral or control in experiments investigating affect and 

risk-taking. Also, if neutral can be used as a control in these kind of experiments with 

investigation on affects influence on decision-making and risk-taking since a neutral 

affective feeling state is difficult to define.   

Further research about the interaction between incidental and integral affect and 

their effects on risk-taking is needed. The different risk-taking behaviour in the two 

versions of the CCTs in this experiment suggest that the risk-taking in the hot CCT is 
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influenced by the integral affect. Like Västfjäll et al. (2016) concluded, if the integral affect 

is salient will the incidental affect disappear. How would this change in affective state 

influence the risk-taking behaviour? And if the task had a mood changing quality where the 

mood was changed, how would this influence the risk-taking behaviour?  

Further research about a deeper understanding of risk-taking should be conducted 

and learning further of motives and attitudes behind the risk-taking. Investigating on 

different levels, such as on a neuro-level, could result in a greater understanding of risk-

taking.  

Conclusion 

Affect influences risk-taking, and this experiment shows no difference from that 

principle. In the cold CCT is the main effect of affect significant. The reason why it is not 

in the hot CCT may be because of the integral affect from the trials in the CCT. There is 

also significant difference between most of the self-reported arousal and valence between 

the first measurement and the second measurement, in the affect conditions.   

This experiment and report demonstrate that predicting how risky the decisions will 

be is not easy. Neither is it easy to know how affect influences the decisions to become 

risk-taking or risk-averse. This report reflects yet again that risk-taking is not simple or 

linear and there is still much to be leaned and investigated. Even though not visible in this 

experiment, the informational and motivational aspect of affect is known, and further 

research is needed to investigate the interaction between them. This report also cast a light 

on how important it is to reflect on what integral affect might be elicited through the task 

and bear in mind that, what later will be analysed as the affective response, is both the 

incidental and integral affect. When conducting experiments with affect inducement there 

might be an idea to reflect what the affective feeling state might become and reflect on how 

specific emotions might influence the risk-taking behaviour. Further investigation is needed 

to characterize the interaction of the affective evaluation and affect regulation mechanisms 

and their effect on risk-taking. This theoretical framework could consider the specific 

emotions and that could be a stepping stone to understand further the interdependent 

interaction between the AE and AR mechanisms. Also, after this report it is noted that these 

mechanisms can be manipulated.  
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In conclusion, affect influence on risk-taking is obvious, but predicting how risk-

taking or risk-averse people become of their affective state is not yet clear.           
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