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Abstract 

Theory suggests that the preferences of individuals are affected by their choices, a 

concept that could have major consequences on business and economic decision-making. The 

external validity of the choice-induced preference change in a real setting with consumer 

products has yet to be tested via the Implicit Choice Paradigm. The present thesis was focused 

on studying the external validity of the choice-induced preference change of individuals, using 

the Implicit Choice Paradigm in a consumer setting with real incentives. Within this context, a 

framed field experiment was designed and implemented, where 247 participants had to rank 

and make choices between Tony’s Chocolonely chocolate flavours. Based on their reported 

behaviour, the change in their preferences was measured, along with their level of experienced 

cognitive dissonance. The findings of this research could not confirm that the participants 

exhibited a positive spreading of alternatives, regardless of whether they had purchased the 

product in the past. In addition, most of them did not report high levels of cognitive dissonance, 

yet dithering was the emotion most strongly experienced. Overall, a choice-induced preference 

change was not observed, when implementing the Implicit Choice Paradigm. Nevertheless, 

limitations of this research, such as sample selection bias and sample representativeness, should 

be carefully considered before drawing generalizing conclusions.  
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Introduction 

Each choice represents a sacrifice. People are put up with countless choices each day, 

varying from selecting what they will have for lunch to accepting a job offer. Choice overload 

leads individuals to take mental shortcuts, in order to avoid being anxious and cognitively 

overwhelmed (Kahneman, 2011). Similarly, the freedom of choice, meaning the autonomy that 

people have to decide between two or more alternatives, drives them to feel frustrated, or even 

powerless. More often than not, mistakes can be made, or people could feel regret over a choice, 

building up to the already existing frustration, caused by the act of choice (Schwartz, 2004). 

Could it be possible that people change their preferences to feel better about their choices?  

Existing literature has tried to study whether one’s preferences are significantly affected 

by the choices they make. In the field of neuroscience and psychology, it has been shown that 

prior choices can increase the desirability of future choices, regardless of the context and the 

environmental conditions. This effect is known as the mere choice effect. In other words, 

having chosen an alternative in the past results in an increase in the desirability of the same 

alternative in the future. However, this position troubles economists, who base the estimation 

of demand functions, social welfare, and latent preferences on choice data. Therefore, 

additional research is necessary in order for economists to evaluate the extent to which the 

formulation of preferences is driven by the mere choice effect (Alós-Ferrer & Granic, 2023).  

For over six decades, the Free-Choice Paradigm, along with its variations, has been 

used as an experimental design by researchers, who set out to study the effect of choices on the 

preferences of individuals (Chen & Risen, 2010). In this experimental design initially 

developed by Brehm (1956), participants have to complete the rating of certain objects based 

on their desirability and then choose between two alternatives with similar ratings. It was found 

that after making such choices, participants reevaluated the chosen alternative more positively, 
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compared to the one they rejected (Brehm, 1956). Therefore, according to the findings of 

studies that utilize the Free-Choice Paradigm, when a person makes a choice, their preferences 

change to favor that decision in the future (Alós-Ferrer et al., 2012). If this preference change 

was not present, then the individual would feel discomfort from the inconsistency between their 

actions and their preferences (Mullainathan & Washington, 2009). 

Lyubomirsky and Ross (1999) investigated the concept of changing preferences, by 

examining whether the evaluations and perceptions of high school graduates, regarding 

colleges they had sent applications to, were altered after their admission results were revealed. 

Indeed, the subjects decreased the evaluation of the colleges that did not offer them admission, 

with researchers finding a stronger effect on those participants who were satisfied with their 

current admission status (Lyubomirsky & Ross, 1999).  

Chen and Risen (2010) later found a flaw in this reasoning; a person might appear to 

be fonder of an alternative, after being driven to make a choice, even though in reality they are 

not. Considering that the ratings provided by individuals are an imperfect measure of 

preferences, people might make choices that differ from what their ratings suggest. In this case, 

the Free Choice Paradigm would record a spreading – meaning an increase in the valuation of 

one alternative and a decrease in the valuation of the second one – not due to a change in their 

true preferences, but because the individuals have additional information that is not measured 

through the Free Choice Paradigm. In other words, there is a difference between stated 

preferences and actual choices that introduces bias in the measurement (Chen & Risen, 2010).  

Building on the findings of Chen and Risen (2010), the Implicit Choice Paradigm was 

developed, to address the flaws of the Free-Choice Paradigm that impacted the effectiveness 

of the experimental design. In detail, the bias introduced in the Free Choice Paradigm was 

caused by the endogenous classification of the alternatives into unchosen and chosen items. 
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The classification was endogenous as it depended on the direct choices and decisions of the 

individuals. In the Implicit Choice Paradigm, however, the participants had to complete a 

subliminal decision-making process. Instead of being presented with one choice task with two 

alternatives of similar rankings, they were presented with two choice tasks. The first choice 

task was comprised of one of the initial alternatives and one higher-ranking one, while the latter 

was comprised of the second alternative and one lower-ranking one. In this design, one choice 

would be always freely selected, and one freely rejected, since they were compared with 

options of lower and higher rankings respectively. The allocation into the two choice tasks was 

random, and thus, the alternative that was selected was randomly predetermined by the 

researcher. In other words, the participants did not have to directly choose between the two 

similarly ranking alternatives, which was the source of the selection bias, but they were rather 

placed in choice tasks that were independent of their underlying preferences (Alós-Ferrer et al., 

2012). 

Within this context, there are fields that the external validity of the choice-induced 

preference change phenomenon, meaning the change of people’s preferences after making a 

decision, has not been tested via using the Implicit Choice Paradigm.  One of these fields 

includes the consumer setting, in which an individual makes choices regarding the goods they 

are, or are not going to purchase. According to microeconomic theory, consumers structure 

their preferences based on their individual tastes or utility they derive from the goods they 

consume, the constraints they face – such as their limited income –, and their effort to maximize 

their well-being (Pindyck & Rubinfeld, 2013). At the same time, multiple other factors can 

influence their preferences. The personal beliefs, the life-cycle stage, the reference groups, the 

culture and the lifestyle are just a few of the psychological, social, personal, and cultural factors 

that influence the formulation of consumer preferences and choices (Kotler & Armstrong, 



 
 

 

 7 

2008). In this context, it is possible that the choices themselves can also affect the future 

preferences – and thus choices – of consumers.  

Finally, apart from the aforementioned factors that affect the formulation of one’s 

preferences, the monetary value of a consumer good is a considerable determinant of consumer 

behaviour (Nagyová et. al., 2020). Consumers have limited financial resources that they are 

willing to spend on a good, in order to satisfy their needs and wants. Price is a constraint that 

is taken into consideration when deciding on a purchase and as a result, can influence consumer 

preferences and behaviour (Pindyck & Rubinfeld, 2013, Zhao et. al., 2021) 

Studying and understanding consumer behaviour and how individuals choose between 

different goods is of great importance. For businesses, consumer behaviour needs to be 

systematically and methodically researched as it is a source of uncertainty that affects the 

success or failure of a business venture (Makarewicz, 2013). For economists and policymakers 

need insights into consumer behaviour in order to provide more accurate and effective advice 

for economic action (Directorate for Science, Technology and Innovation Committee on 

Consumer Policy, 2017).  

Finally, to test the external validity of the Implicit Choice Paradigm in a consumer 

setting, the use of real incentives needs to be considered to better simulate the consumer 

environment. According to Mørkbak et al., (2014) in choice experiments, the decision-making 

process of an individual can be affected by the existence of real economic incentives (Mørkbak 

et al., 2014).  

Based on the above analysis, the focus of this research was to study the validity of the 

choice-induced preference change in a consumer setting, where real incentives directly affect 

the choices made by consumers, using the Implicit Choice Paradigm. Since this effect is yet to 

be confirmed, outcomes of this research could potentially shed light on practical implications 
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that can be considered by relevant stakeholders interested in fostering an in-depth 

understanding of consumer behaviour. The external validity was studied through the design 

and implementation of an online experiment. In this experiment, participants had to complete 

ranking and choice tasks, following the experimental design of the Implicit Choice Paradigm, 

regarding the purchasing of the product of Tony’s Chocolonely chocolate bars. During the 

experiment, individuals had to rank different chocolate flavours of the brand. Based on their 

answers, their choice-induced preference change would be measured, via the calculation of the 

spreading of alternatives they exhibited, in regards to these products.  

Based on all the above, the research question of this thesis was the following:  

“Do consumers increase the valuation of a previously selected product and reduce the one of 

a previously rejected product, after being placed in an implicit choice setting with real 

incentives for consumer products?” 
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Literature Review 

In an effort to examine whether past choices can change future preferences, a better 

understanding of the factors that can affect human behaviour is necessary. Therefore, in this 

section of the paper, the literature review was focused on understanding the main concepts that 

are involved in the decision-making processes of individuals, and specifically consumers. At 

the same time, since the topic of this thesis was centered on a consumer setting, certain 

considerations regarding one’s behaviour, when purchasing consumer products were studied. 

Due to the need to test the external validity of the choice-induced preference change 

phenomena, specifically for consumer choices, certain considerations regarding the 

experimental design of the research, such as the design of a frame field experiment with real 

incentives, were examined.  

Preferences and Past Choices 

Evidence from the field of neuroscience and psychology supports that past choices tend 

to increase the desirability of a selected option in the future. The main reason why this process 

occurs is that people tend to want to decrease the emotional discomfort they experience, an 

effect also known as cognitive dissonance, due to having to choose between two items of 

seemingly similar evaluation (Alós-Ferrer & Granic, 2023). Especially in choices that are self-

relevant for an individual, meaning that they have a direct impact on the individual’s self-

concept, greater dissonance can be aroused, leading to a greater change in attitude. Such 

choices include the decisions regarding one’s lifestyle and habits, relating to nutrition and diet 

(Bem, 1967, Abelson, 1968).  

On the other hand, the study of the effect of one’s choices on their preferences and 

attitudes entails the consideration of multiple other factors that could be determinants of this 

preference change. An economist would, for example, consider the assumption of stable choice 
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patterns. This contrasts with theories in psychology which support that the act of choice can 

result in a fundamental change of preferences, even when no additional information has been 

revealed (Egan et. al., 2010, Ariely & Norton, 2008, Alós-Ferrer & Granic, 2023, 

Venkataraman, 2020). If that were the case for economic choices as well, then the choice-based 

preference formulation process could potentially interfere with the same concept it tries to 

measure. As a result, the estimates of researchers regarding the utility and demand functions, 

or the social welfare – concepts used to study the economic behaviour of individuals (Harsanyi, 

1955, Afriat, 1967) – could present systematic bias (Alós-Ferrer & Granic, 2023).  

Similarly, economists use the revealed preferences of individuals, in order to measure 

their latent preferences and consumer demand. According to the revealed preference theory, 

introduced by Paul Samuelson (1948), people’s preferences are revealed through their 

purchases, and therefore, through their choices (Alós-Ferrer & Granic, 2023, Samuelson, 

1948). However, this analysis depends on the implicit assumption that the choice patterns of 

individuals are both stable and well-defined (Alós-Ferrer & Granic, 2023). This is rarely the 

case as people’s preferences are affected by uncertainty, the availability of salient information, 

as well as by distorted memories, and insufficient knowledge (Samson, 2014), highlighting 

another factor that complicates the study of the choice-induced preference change. 

Based on an example mentioned by Alós-Ferrer and Granic (2023), the preferences of 

a consumer might be imprecisely and vaguely formulated, without them being aware of this 

inconsistency. People rather tend to shape their preferences, by observing their past behaviour. 

However, the memory of past behaviour can be faulty and inaccurately capture hedonic 

experiences (Ariely & Norton, 2008, Alós-Ferrer & Granic, 2023). For instance, having bought 

a product in the past does not necessarily entail to having one’s needs fulfilled by this purchase. 

Nevertheless, consumers could end up buying the same, unsatisfying product multiple times, 

partly due to not always making rational, utility-maximizing choices and partly due to having 
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faulty memory of having their needs met in the past (Alós-Ferrer & Granic, 2023). In other 

words, past and repeated choices and purchases, lead to increased levels of stability in the 

preferences of consumers (Hoeffler & Ariely, 1999). As a result, there was a need to better 

understand to what extent the memory of prior choices, and thus purchases, could affect the 

formulation of future preferences. Hypothesis 2 of this thesis was designed in order to shed 

some light on this inquiry, comparing the creation of a positive spreading for consumers that 

have both purchased and not purchased a specific product in the past. 

Mere Choice or Mere Exposure Effect? 

Smith et al., (2008) found that past behaviour is one of the strongest predictors of the 

self-reported intention to buy a product, especially for repeated purchases. This effect can also 

be explained by the use of System 1 thinking for the purchase of convenience goods. According 

to Kahneman (2011), individuals employ two thinking systems. System 1 thinking is an 

automatic and intuitive process, requiring little effort and is mainly driven by one’s 

experiences. It is useful in minimizing the paralyzing weight of constant decision-making 

processes. System 2 thinking on the other hand requires more time and effort (Kahneman, 

2011). Convenience goods are goods of low price and require little planning and effort by the 

consumer, in order to be purchased. Convenience goods include soft drinks, bread, laundry 

detergent, as well as other products bought frequently by a household. The decision-making 

process between these products is made on impulse and based on their availability (Holton, 

1958). Subsequently, System 1 thinking can be linked with the purchase of convenience goods, 

as consumers tend to repeat these purchases and could choose to rely on past behaviour in order 

to fast-track the decision-making process.  

A concept that takes into consideration System 1 thinking is the mere choice effect. 

Even in cases when the individual does not have any additional information after or by the 
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choice, their preferences can be changed by the mere act of making a choice (Egan et. al., 

2010). In other words, merely chosen alternatives are selected more often compared to merely 

rejected alternatives. However, there is yet no significant evidence that the mere choice effect 

can lead to a choice-induced preference change. Researchers have, thus, considered studying 

the mere exposure effect in relation to choice-induced preferences. (Alós-Ferrer & Granic, 

2023, Zajonc, 2001).   

 According to the psychological phenomenon of the mere exposure effect, individuals 

tend to foster a preference for an alternative purely because they have been exposed to it and 

as a result, they are more familiar with it (Alós-Ferrer & Granic, 2023, Zajonc, 1968). In this 

context, familiarity is increased by repeated exposure to an alternative. This has proven to be 

true even in cases where the subject does not completely understand the alternative. According 

to Zajonc, humans prefer easier processes to complex cognitive ones, resulting in them making 

decisions based on familiarity. This theory is also in line with the reasoning on System 1 

thinking of Kahneman (Kahneman, 2011). As a result, individuals might develop a preference 

for a product, not because it maximizes their utility, but because they are simply familiar with 

it. This conclusion supports the aforementioned analysis on consumers who purchase products 

based on irrational reasoning, such as faulty memory.  

Based on the above, this thesis identified a need to evaluate the extent to which these 

effects are realized in a real-life environment. Therefore, this thesis tested the external validity 

of the Implicit Choice paradigm, where individuals would be exposed to a choice between 

consumer goods of a specific brand, but were also asked to report on whether they had 

purchased this brand in the past. This last question was included to test the actual effect of past 

memory – faulty or not – in the choice-induced preference change. At the same time, a 

convenience good was selected to be included in the experiment, as this would stimulate the 
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use of System 1 thinking, which is responsible for most of the choices – or purchases – that 

people make in a consumer environment (Corporate Finance Institute, 2023).  

Cognitive Dissonance Theory  

Another concept that one should consider to better understand human behaviour is the 

relation between preferences and choices is the effect of emotions, especially negative ones. A 

common framework in literature is the cognitive dissonance theory. Choices usually involve, 

at least to some extent, trade-offs, since they are comprised of both desirable and undesirable 

features. Therefore, a rejected option still has some positive characteristics, while the selected 

one might have some negative ones (Alós-Ferrer, Granic, Shi & Wagner, 2012). The generated 

trade-off difficulty can lead to negative emotions, such as anxiety, which then might influence 

the decisions that the individual makes. People tend to try to reduce the discomfort, and escape 

from unpleasant feelings (Luce et al., 1999). According to the definition of Festinger (1957), 

cognitive dissonance can be described as a psychologically uncomfortable state that drives an 

individual to reduce said discomfort. In an effort to reduce the dissonance people unconsciously 

adjust their preferences, increasing the desirability of the selected choice (Alós-Ferrer & 

Granic, 2023). This results in a positive spreading of alternatives, which captures the change 

in the desirability of two alternatives. The positive spreading of alternatives is created since the 

alternative selected by individuals is considered to be more desirable than it was before, after 

the individuals completed the decision-making process, while the rejected alternative is 

considered to be less desirable than before. (Chen & Risen, 2010).  

However, according to Chen and Risen (2010), this spread may appear even in cases of 

no actual change in preferences, since a choice is a reflection of a preference, only within the 

Free Choice Paradigm. Since the introduction of this criticism, certain researchers have tried 
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to address the bias. This is when the Implicit Choice Paradigm, by Alós-Ferrer et al., (2012) 

came into the spotlight.  

Nevertheless, cognitive dissonance had only been studied in regard to the Free Choice 

Paradigm. Therefore, there was a need to study whether cognitive dissonance also affected the 

choice-induced preference change, when using this Implicit Choice Paradigm. The impact of 

cognitive dissonance also needed to be measured. This gap was addressed by this thesis, 

through the creation of a specific experimental structure that set out to measure the level of 

cognitive dissonance after being placed in an Implicit Choice setting.  

Implicit Choice Paradigm as an Experimental Design 

Alós-Ferrer et al. (2012) developed the Implicit Choice Paradigm as an elaboration on 

the previously used experimental design of the Free Choice Paradigm, whose aim was to study 

the existence of a positive spreading. The Free Choice Paradigm used a Rate-Choice-Rate 

structure, according to which, participants initially had to rate certain alternatives. Then, they 

had to directly choose between two alternatives that had similar ratings. Lastly, they had to re-

rank all the alternatives. Based on the last ratings, researchers tested whether a positive 

spreading of the ratings, between the two alternatives that were used in the Choice-phase of the 

experiment, was presented (Alós-Ferrer et al., 2012).  

In contrast to this experimental design used by the Free Choice Paradigm, the design of 

the Implicit Choice Paradigm removed the concept of direct comparison, by pairing the two 

initial alternatives with the same ratings, with two additional ones: one rating higher and one 

rating lower in preference. This resulted in the rejection of one option and the acceptance of 

the other, based on their comparison with the secondly introduced items. In other words, the 

participants did not have to choose between two equally rated items. Therefore, the act of 

choice between the two alternatives was made subconsciously (Izuma & Murayama, 2013). 
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This design addressed the concerns raised by Chen and Risen (2010), regarding the structure 

of the Free-Choice Paradigm.  

To recapitulate, this thesis aimed to test the external validity of the Implicit Choice 

Paradigm, specifically in a consumer choice setting, while taking into consideration past 

behaviour. The research was focused specifically on consumer products that are repeatedly 

purchased, as it was analysed that past behaviour has a significant effect on the intention to buy 

a product again (Smith et al., 2008). This increased intention to purchase the same product 

could affect the spreading of the alternatives presented in the Implicit Choice Paradigm. 

Finally, cognitive dissonance was also introduced as a factor that could have an impact on the 

spreading and thus, needed to be studied.  

Incentives 

In an effort to test the external validity of the Implicit Choice Paradigm, it was crucial 

to design a framed field experiment that would be able to document revealed preferences. The 

revealed preferences needed to be as close as possible to the true preferences of the participants. 

Therefore, a structure for the provision of real incentives was designed. 

In economic experiments, the provision of an incentive is a crucial part of experimental 

studies. It is supported that individuals do not participate in research initiatives for free and 

they tend to work more effectively and persistently if they are presented with a motive to 

increase their performance (Camerer et. al., 1999). This notion comes in contrast to the 

assumption made by psychologists, who support that the intrinsic motivation of subjects is 

high, even without the provision of monetary rewards, resulting in the production of steady 

effort, throughout the experiment. At the same time, it is supported that incentives do not 

always improve performance (Camerer et. al., 1999). This is an idea on which both fields agree 

on. One of the principles of experimental economics highlights that a careful selection of 
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incentives needs to be made in order to avoid the generation of a negative effect from the 

provision of incentives. For instance, subjects might commit to a task they would normally not, 

because they expect a reward. Similarly, they might make a mental process shift, from 

automatic to control, placing more effort on automated tasks and deviating from the objective 

of the experiment. If subjects are aware that there is a reward for participating in the 

experiment, they might place additional effort on a task – an action they would not normally 

perform in a real-life scenario. This would result in an inaccurate representation of the subjects’ 

behaviour (Ariely et. al., 2009).  

Nevertheless, real incentives have been proven to improve the performance and effort 

of participants in surveys, in specific types of experiments. Higher incentives result in 

improved performance in judgment tasks, combined with increased effort. Financial incentives 

improve the judgment and accuracy of the prediction of subjects, minimizing the effect of 

anchoring bias. Specifically in the field of hypothetical choices for consumer products, which 

are the main focus of the framed field experiment, real incentives prevent participants from 

overreporting their purchase intention. In support of this argument, in cases where there is no 

clear standard of performance, incentives drive individuals away from “self-presentation” 

behaviour and towards realistic choices (Camerer et. al., 1999).  

Last but not least, it should be mentioned that literature does not indicate a major 

difference in the effectiveness of incentives, when not all participants receive the reward. 

Rewarding one or a portion of the participating individuals is at least as effective as rewarding 

all of them in the experiment (Charness et. al., 2016). Therefore, the structure of the 

experimental design of this thesis took into consideration the assumptions of economic 

experiments, the limited number of participants that could be rewarded, and the 

uncompromised character of the experiment. These considerations are presented in more detail 

in the section Methods, under Experimental Design.  
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Based on the above analysis, this thesis set out to study the external validity 

phenomenon of the choice-induced preference change in a consumer setting. This would be 

achieved through the testing of the positive spreading of alternatives that people would exhibit 

in an implicit choice setting. The experimental design of the Implicit Choice Paradigm needed 

to be used in this study, as prior experimental designs, such as the Free Choice Paradigm, 

presented a certain bias that could impact the analysis, while the provision of real incentives 

could facilitate the accurate simulation of true consumer behaviour. The selection of the 

consumer setting was based on the lack of research in the specific field, as well as its 

importance in understanding consumer behaviour and mitigating the uncertainty involved in 

the success or failure of a business venture.  

Within this context, the first hypothesis of this thesis, in regards to the research 

question, was formulated: 

H1: Consumers will exhibit a positive spreading of alternatives, after having been exposed to 

an implicit choice setting with real incentives for consumer products. 

At the same time, it was noted that consumer behaviour is not always rational, and 

therefore, consumer decisions can be driven by factors such as past choices and purchases. In 

fact, consumers might repurchase certain items multiple times, even though this act might not 

represent their true preferences. Repeated past choices lead to an increased level of stability in 

one’s preferences. The extent to which this effect has a significant impact on the formulation 

of a positive spreading of alternatives needs to be studied. As a result, a second hypothesis was 

developed: 

H2: After having been exposed to an implicit choice setting with real incentives, consumers 

will exhibit a larger spreading of alternatives, in case of consumer products they have not 

purchased in the past, compared to products they have purchased in the past. 
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Methods 

Testing the external validity of the Implicit Choice Paradigm in a consumer setting with 

real incentives required the design of a frame field experiment. Framed field experiments are 

implemented in a field context and the subjects are aware of their participation (Harrison & 

List, 2004). Based on the findings of Lusk et. al., (2006), out of all the different types of non-

natural experiments, framed field experiments are the ones in which participants exhibit a 

behaviour, as close to reality as possible. As a result, researchers can use them to test the 

external validity of a theory. Therefore, a framed field experiment was selected as an effective 

means of studying the external validity of the Implicit Choice Paradigm. Even though the 

individuals would be aware of their participation in an experiment, this was not expected to 

affect their behaviour, due to the inclusion of real incentives, whose effect was analysed in the 

previous section.  

In detail, the framed field experiment was implemented via an online questionnaire sent 

out to prospective participants, and it satisfied the three assumptions of economic experiments: 

monotonicity, salience and dominance (Reidl, 2011, Friedman & Sunder, 1994). The online 

environment was selected due to the short duration of the overall experiment and the large 

sample size that was necessary for this research based on the power calculation. The 

participants had to answer a set of questions implementing the Implicit Choice Paradigm, using 

a random incentive system to incentivize choice. The products of the choice in the Implicit 

Choice experimental design were the different flavors of Tony’s Chocolonely Chocolate Bars. 

At the same time, keeping in mind that the participants had to fill in an online questionnaire 

without actually buying, tasting or seeing the product, they had to be as familiar as possible 

with the type of product they would be presented with. As a result, they would be most able to 

accurately report their preferences and how these could change in an Implicit Choice setting in 
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real life. A chocolate bar, being a convenience good purchased by  most consumers, was a 

product that fulfilled all the above conditions. Finally, participants would be able to report their 

preferences for the different chocolate flavors, even if they had not purchased the specific 

chocolate brand presented in the experiment. This is because chocolate is a type of product 

they have bought and tested in the past, resulting in being aware of which flavors they prefer 

(i.e., enjoying milk more than dark chocolate). Consequently, the second hypothesis, on 

whether the prior purchase of a product affected the extent of the preference change of 

individuals, could be tested. 

Last but not least, the analysis of the data was carried out via both parametric and non-

parametric analysis. In the following section, more details on the structure of the experiment 

and the econometric analysis will be provided.  

Experimental Design 

The online experiment was developed using the Qualtrics software. The online 

experiment started with informing prospective participants about the purpose of the 

questionnaire and required both their consent to participate and their confirmation that they 

were over 18 years of age. In the next section, they were informed about the overall outline of 

the experiment and the different types of tasks they would have to complete. Specifically, they 

were made aware that they would have to rank ten different chocolate flavors of Tony’s 

Chocolonely. Then, they would have to complete two choices between two chocolate flavors 

each, and finally rank once again the same ten chocolate flavors. A note was made that the 

experiment was not a memory test, in order to prevent participants from trying to remember or 

memorize their responses and rankings.  

Participants were then informed that they had the chance to enter a lottery scheme. 

Should they agreed to participate, they were informed about the exact structure of the lottery 
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and how it was connected with their decisions in the experiment. In detail, out of all 

participants, six individuals would be randomly selected to win a chocolate bar. The number 

of possible winners was calculated based on the limited resources, that could be used for the 

purpose of this thesis (a maximum of 25 euros to be given as an incentive to participants) and 

the average price of a Tony’s Chocolonely Chocolate bar. As already explained in the previous 

section, rewarding only a few participants was not expected to have a negative impact on the 

experimental design, since partial rewarding structures are as effective as complete ones, given 

the type of task the participants had to complete (Charness et. al., 2016).  

A chocolate bar would be selected based on the answers given by the selected individual 

in the experiment. Participants were incentivized to be as truthful as possible, in order to have 

the chance to win a chocolate bar they actually like.  Specifically, prospective lottery winners 

would have to complete all three main tasks of the experiment (Rank-Choices-Rank). Out of 

these three tasks, one would be randomly selected, and participants would receive a chocolate 

bar, based on the following process: 

- If a rank task was randomly selected, two out of the ten chocolate bars that the 

participants had to rank would be randomly selected. The bar which was ranked the 

highest would be selected as the lottery prize. 

- If the choice task was randomly selected, one of the two choices would also be 

randomly selected, and the bar selected in the choice would be given as the lottery prize. 

In the next section, participants were asked to select the Tony’s Chocolonely chocolate 

flavors they had bought in the past. This question was necessary to report whether participants 

had previously purchased the brand and whether this familiarity would affect their preferences 

(Hypothesis 2).  
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Then, they had to perform one ranking task, two choice tasks and one last ranking task, 

using the chocolate bars of Tony’s Chocolonely. In the first ranking task, participants had to 

rank ten chocolate flavors. Then, the fourth and fifth-ranking flavor were selected, by the 

Qualtrics software and were used in the next two choice tasks. The fourth and the fifth ranking 

flavors were selected, since it was assumed that participants would have similar preferences 

for them, since they were placed in consecutive ranks. The choice tasks were designed as 

follows. The first choice task used the fourth and the first-ranking flavor. The second choice-

task used the fifth and the last ranking flavor. Based on the structure of the Implicit Choice 

Paradigm and should the participant had accurately reported their preferences, in the first 

choice-task the fourth ranking flavor should be freely rejected, while in the second choice-task, 

the fifth ranking flavor should be freely selected. This part of the experiment was used in the 

analysis to test if the participants accurately reported their preferences in the first ranking task.  

Just after completing the two choices, they were asked four questions that aimed to 

measure their cognitive dissonance. The four questions focused on the feelings of frustration, 

despair, emotional unease and dithering. Based Sweeney et. al., (2000), a 22-item scale to 

measure cognitive dissonance was developed. This scale was comprised of three dimensions, 

each one measured by certain questions; the emotional, the wisdom of purchase and the concern 

over deal dimension. In other words, these dimensions measured the individual’s psychological 

discomfort after completing a purchase decision, their understanding of whether they needed 

the product or whether they settled for a lesser choice, as well as their understanding that they 

were influenced by other parties (salesmen) in their decision to purchase (Sweeney et. al., 

2000). However, this scale was then reduced to fifteen items by Sweeney and Soutar (2006). 

Out of these fifteen items, four were selected to be included in this experiment, representing 

the emotional and wisdom of purchase dimension. As the original scale was mainly focused on 

the cognitive dissonance fostered after a purchase (Sweeney et. al., 2000), only four of these 
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items could be used to measure the cognitive dissonance of a choice. Therefore, the last 

dimension of concern over the deal could not be represented in this thesis questionnaire. The 

cognitive dissonance, based on the four items, was measured via Likert Scale questions, with 

seven possible answers, ranging from strongly disagree to strongly agree (Soutar & Sweeney, 

2003). 

Lastly, the second ranking task was presented where participants had to rank all the ten 

flavors once again. The flavors in the two ranking tasks were randomized between participants 

and across tasks, in order to avoid any bias caused by the order the flavors were presented. 

Finally, they completed certain control questions on their age, gender, and education. 

Overall, the online experiment followed a story-like structure, driving participants to imagine 

that they are in a chocolate shop, in order to better simulate a real-life scenario. Images were 

used to support this effort. Lastly, throughout the questionnaire, participants were not informed 

about the Implicit Choice Paradigm, since this could have interfered with their behaviour in 

the experiment. The full transcript of the online experiment can be found in Appendix Α.  

Before the circulation of the online questionnaire of the experiment, the Behavioural 

Master Thesis Ethical Questionnaire was completed, in order to ensure that this research 

adhered to the ethical standards of the Erasmus University Rotterdam. The questionnaire had 

passed the Questionnaire. 

Sample 

Using the conventional criterion, the average effect size used by similar recent studies 

that addressed the criticism of Chen and Risen (2010) was small and equal to d=0.26 (Cohen, 

1988, Izuma & Murayama, 2013). This comes in contrast to earlier meta-analyses that 

overestimated the effect of the preference change due to prior choices (Izuma & Murayama, 

2013). For the purpose of this research, this small effect size was used to calculate the sample 
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size to be used in the testing of H1 and H2, in order to maintain a conservative estimate in the 

analysis. Based on this, and the selection of the test of the One-sample Wilcoxon signed rank 

test, for the analysis of the data for H1 (see next section) a sample size of 98 was estimated, 

according to the power calculation. According to H2, the Mann-Whitney U test was selected, 

and using the same effect size, a sample of 386 individuals was estimated. Therefore, since H2 

required a much larger sample, the total sample size selected was equal to 386.  

Regarding H2, the effect of the choice-induced preference change was studied, in 

relation to whether the participants had purchased the chocolate brand in the past. This 

Hypothesis was meant to study the effect of prior purchase on the choice-induced preference 

change. It was expected that the participants of the two treatment groups would not present any 

significant differences affecting their standard deviation, apart from having purchased the 

chocolate in the past. As a result, the analysis of the data would require that both treatment 

groups have the same size which was equal to 193. Participants were placed into the two groups 

based on what they indicated during the experiment. Since the participants were randomly 

recruited in the field, based on their willingness to join a master thesis experiment, their 

allocation into the two treatment groups can be considered random and without sample bias.  

The participants were recruited via the distribution of the questionnaire in public areas, 

such as the waiting areas of train, tram and metro stations, where the background and 

characteristics of participants would be randomized.    

Analysis 

According to the research question and the two hypotheses, the main focus of this 

analysis was to test whether participants presented a positive spread in their preferences, after 

being placed in an Implicit Choice setting for a consumer product. A positive spreading would 

be present if participants increased the desirability of the selected alternative and decreased the 
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desirability of the rejected one, after completing the Choice tasks in the experiment. The 

desirability of each alternative was elicited through the rankings provided by the participants, 

according to the formula analysed later on in this section. On a second note, this spreading 

needed to be calculated for two groups; those who have previously purchased the product, and 

those who have not. Finally, the extent of the effect of the cognitive dissonance on the spreading 

was also to be measured. For the analysis of all the above factors two non-parametric tests – a 

One-sample Wilcoxon signed rank and a Mann-Whitney U test – and a regression analysis 

were designed.  

Preparation of data 

Before proceeding with the implementation of the test and the regression analysis, the 

data were imported to Stata, in order to be cleaned and prepared for analysis. Starting with the 

preparation of the variable of “prior purchase”, if participants had selected that they had already 

bought at least one chocolate bar, this variable took the value 1. Otherwise, the “prior purchase” 

was equal to 0. This was the variable that was used to divide the participants into two groups 

for the testing of the second hypothesis.  

The next part of the preparation of the data regarded the structure of the Implicit Choice 

design. For this reason, two variables were developed which tested whether the participants 

freely rejected the lower ranked chocolate bar and freely selected the higher ranked one, within 

choice pairs. The two variables were named as “choice test 1” and “choice test 2” and took the 

value 1 if the participant completed these two choices according to the Implicit Choice 

Paradigm (rejecting the lowest-ranking alternative and selecting the highest-ranking one, 

according to the rankings they provided in the first Rank Task). If both variables took the value 

1, then a variable named as “choice satisfied” took the value 1 as well, meaning that the 

participant successfully completed both choices, as expected.  
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Finally, the variable “Spreading” was designed and developed. According to the 

analysis of Jarcho et. al. (2011), the spreading of the alternatives could be calculated based on 

the following formula: 

𝑆𝑝𝑟𝑒𝑎𝑑𝑖𝑛𝑔 = +𝑅!	(𝑇𝑎𝑠𝑘	1) −	𝑅!	(𝑇𝑎𝑠𝑘	2)6 −	+𝑅#	(𝑇𝑎𝑠𝑘	1) −	𝑅#	(𝑇𝑎𝑠𝑘	2)6 

where 𝑅!	 is the Ranking of the freely selected item, in the first ranking and the second ranking 

tasks respectively, while 𝑅#	 is the Ranking of the freely rejected item. According to the 

structure of the experiment, the fifth ranking item, based on the ranks provided by the 

participant, was always freely selected and the fourth ranking item was always freely rejected 

(if the “choice satisfied” variable was equal to one, meaning that the choices of the participant 

were in line with the Implicit Choice Design). Therefore, 𝑅!	(𝑇𝑎𝑠𝑘	1) always took the value 5 

and 𝑅#	(𝑇𝑎𝑠𝑘	1) the value 4, while 𝑅!	(𝑇𝑎𝑠𝑘	2) and 𝑅#	(𝑇𝑎𝑠𝑘	2) were dependent on the 

rankings provided by the participant in the second ranking-task. If the selected chocolate bar 

became more desirable in the second ranking, for the participant, after being placed in an 

Implicit Choice Setting, while the rejected one became less desirable, the spreading would be 

positive. Similarly, the variable “Spreading” would take the value of zero, if no choice-induced 

preference change was observed, and it would lastly be negative is the participants increased 

the valuation of the rejected alternative and decreased the valuation of the selected one.  

One-sample Wilcoxon Signed Rank Test 

The one-sample Wilcoxon Signed Rank test was used to test the first hypothesis, as it 

could be considered the non-parametric version of the t-test.  

H1: Consumers will exhibit a positive spreading of alternatives, after having been exposed to 

an implicit choice setting with real incentives for consumer products. 

For this test, the variable “spreading” was used. The null hypothesis of the test was that 

“spreading” was equal to 0, meaning that there was not a statistically significant spreading in 
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the preferences of the participants, after they were placed in an Implicit Choice setting for a 

consumer product.  At the same time, in order to test the direction of the spreading, a one-tailed 

test was implemented.   

Mann-Whitney U Test 

The Mann-Whitney U test was selected for the second hypothesis, as the goal was to 

test if there was a statistically significant difference in the means of the two groups.  

H2: Consumers will exhibit a larger spreading of alternatives, after having been exposed to 

an implicit choice setting with real incentives, in case of consumer products they have not 

purchased in the past, compared to products they have purchased in the past. 

For this test, the sample was divided into two groups, using the variable “prior 

purchase”. Those who had not purchased Tony’s Chocolonely chocolate bars in the past, and 

thus had a “prior purchase” value equal to 0 were placed into one group, while the remaining 

participants who had purchased the chocolate bars in the past were placed in the second one. 

This test was used to compare the two independent groups, since “spreading” – the dependent 

variable – was not normally distributed (see Table 8) (Sundjaja et. al., 2023).  The null 

hypothesis of this test was that the two groups do not differ in their attitudes towards exhibiting 

a positive spreading of alternatives, based on whether they have purchased the product in the 

past.  

In order to implement the Mann-Whitney U, certain assumptions need to hold. The first 

one regards the coincidence of the sample, the second one the ordinal nature of the data, and 

the last one assumes that the observations are independent (Milenovic, 2011). All three 

assumptions hold, as the sample was randomly drawn from the population, the data are ordinal, 

and no observation is simultaneously in both of the treatment groups (having and not having 

purchased the chocolate brand in the past). 
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Regression Analysis 

As a final step of the analysis of the data gathered, an OLS regression was formed in 

order to test the extent to which cognitive dissonance had an effect on the spreading. The 

cognitive dissonance, as already explained, was measured via four different variables, namely 

the feeling of frustration, despair, emotional unease and dithering. These variables are 

categorical ones, with seven different categories – strongly disagree, somewhat disagree, 

disagree, neither agree nor disagree, agree, somewhat agree, and strongly agree. The statement 

of strongly disagreeing with feeling one of the aforementioned emotions was equal to the value 

of 1, and the statement of strongly agreeing was equal to the value of 7. Therefore, the strongest 

was the feeling of cognitive dissonance, the highest was the value of each variable.  

As a result, a regression analysis was conducted on different groups, while taking into 

consideration the controls of age, gender and education. On a first level, the regression analysis 

tried to replicate the findings of the Mann-Whitney U test of the H2. For this reason, the 

following regression was run to test the relation between the cognitive dissonance and the 

creation of a spreading of alternatives.  

𝑆𝑝𝑟𝑒𝑎𝑑𝑖𝑛𝑔$$ = 𝛽% + 𝑑&𝑃𝑟𝑖𝑜𝑟	𝑃𝑢𝑟𝑐ℎ𝑎𝑠𝑒 +	𝛽&𝐹𝑟𝑢𝑠𝑡𝑟𝑎𝑡𝑖𝑜𝑛 + 𝛽'𝐷𝑒𝑠𝑝𝑎𝑖𝑟

+ 𝛽(𝐸𝑚𝑜𝑡𝑖𝑜𝑛𝑎𝑙	𝑈𝑛𝑒𝑎𝑠𝑒 +	𝛽)𝐷𝑖𝑡ℎ𝑒𝑟𝑖𝑛𝑔 + 𝛽*𝐴𝑔𝑒 + 𝛽+𝐺𝑒𝑛𝑑𝑒𝑟

+ 𝛽,𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 + 𝜀 

( 1) 

with Prior Purchase being a dummy variable, taking the value 1 when participants had 

purchased at least one Tony’s Chocolonely chocolate bar in the past, and 0 if they had not.  

On a second level, the analysis was focused on the treatment sub-groups. Therefore, a 

similar analysis was conducted to test the relation between the cognitive dissonance and the 

creation of a spreading of alternatives. However, in this case, the participants were further 
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divided into those who participated in the lottery and those who did not. As a result, the effect 

of the real incentives would also be measured. In detail, the participants were pooled into four 

subgroups: those who had purchased the brand in the past and participated in the lottery, those 

who had not purchased the brand in the past but participated in the lottery, those who purchased 

the brand in the past and did not participate in the lottery and lastly those who had not purchased 

the brand in the past and did not participate in the lottery.  

For all the four different sub-groups, the following regression was run: 

𝑆𝑝𝑟𝑒𝑎𝑑𝑖𝑛𝑔$$- = 𝛽% + 𝛽&𝐹𝑟𝑢𝑠𝑡𝑟𝑎𝑡𝑖𝑜𝑛 + 𝛽'𝐷𝑒𝑠𝑝𝑎𝑖𝑟 + 𝛽(𝐸𝑚𝑜𝑡𝑖𝑜𝑛𝑎𝑙	𝑈𝑛𝑒𝑎𝑠𝑒

+	𝛽)𝐷𝑖𝑡ℎ𝑒𝑟𝑖𝑛𝑔 + 𝛽*𝐴𝑔𝑒 + 𝛽+𝐺𝑒𝑛𝑑𝑒𝑟 + 𝛽,𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 + 𝜀 

( 2) 

Robustness Test 

The t-test was run as a robustness check on the Wilcoxon Signed Rank Test. The null 

hypothesis was that the value of spreading was different from zero. On the 5% significance 

level, the null hypothesis could be rejected, meaning that spreading was different than zero.  

Results 

Starting with the experimental procedures, the collection of the data was completed in 

two rounds. During the first round, only a few observations were gathered, which were used to 

test whether the data could be analyzed properly. The second round was completed on the 7th 

of October 2023. A total of 315 individuals entered the experiment, out of which 247 completed 

the whole online questionnaire. The drop-out rate was 21.34%. Almost all the individuals who 

dropped out of the experiment did so at an early point, specifically after spending 79.52 seconds 

on the questionnaire. Four outliers drove the average time spent in the experiment much higher, 

as they accounted for over 99% of the total time spent by the dropouts. Therefore, these 

observations were removed from the calculation of the average time spent by drop-outs, since 
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a timing error must have occurred on their device (i.e., they kept the online questionnaire open 

on their browser, even though they were not working on the experiment). It can be assumed 

that the people who dropped out of the experiment did so at an early stage, due to reasons such 

as little interest in participating in the research or not wanting to spend their time filling in a 

questionnaire. Nevertheless, no systematic bias is expected to have influenced their decision to 

drop out. The average completion time of the completed questionnaires – after removing three 

outliers that accounted for 87,2% of the total completion time – was 458.29 seconds, or 7 

minutes. This signifies that individuals needed more time than originally expected to fill in the 

questionnaire.  

Descriptive Statistics 
 

Out of the 247 participants who completed the experiment, 70.04% entered the lottery. 

A total of 170 participants had purchased at least one Tony’s Chocolonely flavor in the past, 

75.88% of those also joined the lottery. The average age of the participants was 27.6 years, 

ranging from 18 to 69 (Figure 1). The sample consisted of 58.3% females, 40.08% males, 

1.21% non-binary and the remaining 0.40% preferred not to say (Figure 2). Regarding the 

highest level of education received, 19.84% had completed high school, 9.31% college and 

37.25% university education of bachelor level. Master graduates accounted for 32.79% of the 

sample, while those with a PhD diploma represented 0.81% of the sample (Figure 3).  

Table 1: Descriptive Statistics of Lottery Participation and Age 

 Full Sample Prior Purchase No Prior Purchase 
Variable Obs. Mean Std. 

dev 
Min Max Obs. Mean Std. 

dev 
Min Max Obs .Mean Std. 

dev 
Min Max 

Lottery 
Participation 

247 0.7 0.459 0 1 170 0.759 0.429 0 1 70 0.571 0.498 0 1 

Age 247 27.68 10.929 19 69 170 26.16 9.375 18 69 70 31.052 13.209 18 63 

Note: The table shows the descriptive statistics of Lottery Participation and Age, for the full sample 
and the two sub-samples: participants who have purchased the brand in the past, and participants 
who have not.  
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Based on whether they had purchased at least one Tony’s Chocolonely chocolate bar in 

the past, the participants were placed in two treatment groups, for the purpose of studying H2. 

The demographic characteristics of the two groups did not present any significant differences 

in regard to gender and education. In regard to education, the average age of those who have 

not purchased a Tony’s Chocolonely bar is higher by 5 years. This can be seen in Table 2 as 

well as Table 3 to Table 5 in Appendix B. 

Table 2: Descriptive Statistics of Gender and Education 

  Full Sample Prior Purchase No Prior Purchase 
Variable  Freq. Percent Freq. Percent Freq. Percent 
Gender        
 Male 99 40.08 70 41.18 29 37.66 
 Female 144 58.30 96 56.47 48 62.34 
 Non-binary 3 1.21 3 1.76 - - 
 Prefer not to say 1 0.40 1 0.59 - - 

Education        
 High School 49 19.84 37 21.76 12 15.58 
 College 23 9.31 16 9.41 7 9.09 
 University (Bachelor) 92 37.25 60 35.29 31 41.56 
 University (Master) 81 32.79 56 32.94 25 32.47 

 PhD Diploma 2 0.81 1 0.59 1 1.30 

Note: The table shows the descriptive statistics of Gender and Education, for the full sample and the 
two sub-samples: participants who have purchased the brand in the past, and participants who have 
not.  

Regarding the cognitive dissonance of the participants, they reported their emotions in 

four different categories: frustration, despair, emotional unease, and dithering. A Likert scale 

from 1: Strongly Disagree to 7: Strongly Agree was used. For these four categories, which 

represented the cognitive dissonance, participants did not exhibit strong emotions. In other 

words, most of the participants disagreed with the statements presented. Nevertheless, the 

emotion that affected the individuals the most, was the one of dithering. More than 38% of the 

participants agreed that they wondered whether they made the right choice. The visual 

representation of the cognitive dissonance can be found in Figure 4 to Figure 7.   
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Main Results 

Before testing the H1 of this thesis, it was necessary to test whether participants freely 

rejected their lowest ranking chocolate bar and freely selected the higher ranking one, when 

placed in the Implicit Choice Setting. If that were the case, their spreading could be analysed. 

The choices that they had to complete have already been mentioned in the previous section. 

All the 247 participants, who successfully completed the experiment, also satisfied the above 

criterion. As a result, their data were used to study whether they exhibited a positive spreading 

of alternatives.  

For H1, which set out to test the existence of a positive spreading in the sample, the 

one-sample Wilcoxon Signed Rank Test was implemented. With a p-value of 0.574, the null 

hypothesis could not be rejected. As a result, the spreading of the alternatives of the sample, 

after being placed in an implicit choice setting with real incentives, for a consumer product was 

not statistically different than 0, at the 5% significance level. For those participants who did 

not join the lottery scheme, the null hypothesis can still not be rejected at the 5% significance 

level (Table 6). As a result, the answer to the H1 of this thesis is that participants do not exhibit 

a positive spreading of alternatives after being exposed to an implicit choice setting, with real 

incentives for consumer products.  

The second hypothesis of this thesis was tested via the implementation of a Mann-

Whitney U Test. The p-value of those participants who joined the lottery scheme was 0.44. As 

a result, it was not possible to reject the null hypothesis that the consumers who had not 

purchased the product in the past would present a larger spreading of alternatives, after having 

been exposed to an implicit choice setting, with real incentives. This analysis included only the 

participants who joined the lottery (Table 7).  
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Figure 8: Mean of Spreading per Participants’ Group 
  

 
Notes: The Figure shows the mean of spreading for the whole sample of participants that 
completed the survey and two sub-samples: those who have not purchased and those who have 
purchased the brand at least once in the past. The Figure covers the participants who joined 
the lottery scheme.   

Even though H2 focused only on the individuals who joined the lottery, the Mann-

Whitney U test was also implemented on the group that did not opt to be included in the lottery. 

The p-value of the test in this case was 0.84 (Table 7). The null hypothesis was also rejected. 

Running the Regression (1) on the part of the sample that has completed the experiment, 

all the variables measuring cognitive dissonance, were not statistically significant at the 5% 

significance level. Having purchased at least one Tony’s Chocolate in the past had a negative 

effect on the average spreading, signifying that having purchased the brand in the past, reduced 

the average spreading of alternatives that was experienced by the participants. Emotional 

unease also had a negative effect, meaning that as the participants experienced higher levels of 

emotional unease, they reduced their average spreading of alternatives. Frustration, dithering 

and despair had a positive effect and resulted in participants increasing their average spreading, 

as they were experiencing higher levels of these emotions. Lastly, all the control variables, 
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apart from education, were also not statistically significant at the 5% significance level. Age, 

gender and education were negatively associated with the average spreading, meaning that the 

higher the level of the completed education, the fewer changes participants made in their 

preferences. The coefficient of age was almost zero, meaning that age was not economically 

significant for this regression. Education was statistically significant at the 5% level and one 

additional level of completed education, decreased the average spreading of alternatives by 

0.031 points. The constant was statistically significant at the 10% level.  

Table 9: Regression (1) Results for Participants who Completed the Experiment 
 

 
Variable 

(1) 
Spreading 

Prior Purchase – 0.363 
(0.252) 

Frustration 0.083 
(0.121) 

Despair 0.245 
(0.171) 

Emotional Unease – 0.17 
(0.144) 

Dithering 0.035 
(0.091) 

Age – 0.001 
(0.016) 

Gender – 0.031 
(0.3) 

Education – 0.306 ** 
(0.152) 

Constant 1.782 * 
(1.031) 

 
Notes: This table shows an OLS regression, run on the participants that completed the 
experiment. The dependent variable is “Spreading”. The variable “Prior Purchase” is a 
dummy variable. The control variables are: “age, “gender”, and “education”. The standard 
errors are in parentheses. The significance level is shown by the stars:  *** p<0.01, ** p<0.05, 
* p<0.1.  
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Regression (2) was run a total of four times, on four different subgroups. The first 

subgroup was comprised of participants that participated in the lottery and had purchased the 

brand in the past. All variables were statistically insignificant at the 5% level. The constant 

term was statistically significant at the 10% level. Regarding the direction of the associations, 

frustration, despair and dithering were positively associated with the average spreading of 

alternatives, while emotional unease was negatively associated. This means that for people who 

have tried the specific chocolate choices, feeling emotional unease over a choice they made, 

would decrease the average spreading of alternatives. On the other hand, experiencing 

frustration, despair and dithering resulted in increasing their average spreading of alternatives. 

All control variables were negatively associated with the average spreading, and being an older 

female, with a higher level of completed education, decreased the average spreading of 

alternatives. 

Table 10: Regression (2) Results for Participants with Prior Purchase and Lottery 
Participation 

 
 
Variable 

(1) 
Spreading 

Frustration 0.071 
(0.17) 

Despair 0.124 
(0.264) 

Emotional Unease – 0.131 
(0.208) 

Dithering 0.097 
(0.13) 

Age – 0.015 
(0.026) 

Gender – 0.647 
(0.414) 

Education – 0.222 
(0.214) 

Constant 2.334 * 
(1.401) 
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Notes: This table shows an OLS regression, run on the participants that reported purchasing 
at least one Tony’s Chocolonely chocolate bar in the past and had participated in the lottery. 
The dependent variable is “Spreading”. The control variables are: “age, “gender”, and 
“education”. The standard errors are in parentheses. The significance level is shown by the 
stars:  *** p<0.01, ** p<0.05, * p<0.1.  

The second subgroup was the one of participants who joined the lottery but had not 

purchased the Tony’s Chocolonely brand in the past. All variables were statistically 

insignificant at the 5% level. In this group, frustration and emotional unease were positively 

associated with the average spreading of alternatives, while despair and dithering presented a 

negative association. Similar to the previous results, age and education were negatively 

associated, but gender was positively associated. Therefore, being female increased the average 

spreading, compared to being male.  

Table 11: Regression Results for Participants with No Prior Purchase and Lottery 
Participation 

 
 
Variable 

(1) 
Spreading 

Frustration 0.095 
(0.314) 

Despair – 0.229 
(0. 418) 

Emotional Unease 0.553 
(0.462) 

Dithering –  0.159 
(0.292) 

Age –  0.003 
(0.034) 

Gender 1.068 
(0.845) 

Education – 0.43 
(0.381) 

Constant 0.727 
(2.531) 

 
Notes: This table shows an OLS regression, run on the participants that joined the lottery and 
reported not having purchasing at least one Tony’s Chocolonely chocolate bar in the past. The 
dependent variable is “Spreading”. The control variables are: “age, “gender”, and 
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“education”. The standard errors are in parentheses. The significance level is shown by the 
stars:  *** p<0.01, ** p<0.05, * p<0.1.  

Furthermore, the results of the regression analysis for frustration, dithering and 

emotional unease of the participants who had purchased the brand in the past, but did not join 

the lottery were statistically insignificant at the 5% level. However, emotional unease was 

statistically significant at the 10% level, meaning that higher levels of experienced emotional 

unease decreased the average spreading of alternatives by 0.557 points. Despair was 

statistically significant at the 5% level as an increase in the level of despair for having to make 

a choice, increased the average spreading of alternatives by 0.791 points. The emotions of 

frustration and dithering were negatively associated with the average spreading. Regarding the 

control variables, gender being female, compared to male increased the average spreading of 

alternatives by 1.273 points, for individuals that had purchased the product in the past, but did 

not participate in the lottery. The effect was significant at the 10% level. Age and education 

were statistically insignificant at the 5% level, with the first being positively association, and 

the latter a negative one.  

Table 12: Regression Results for Participants with Prior Purchase and No Lottery 
Participation 

 
 
Variable 

(1) 
Spreading 

Frustration – 0.247 
(0.365) 

Despair 0. 79 ** 
(0.383) 

Emotional Unease – 0.557 * 
(0.292) 

Dithering – 0.014 
(0.208) 

Age 0.061 
(0.042) 

Gender 1.273 * 
(0.698) 

Education – 1.778 
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(0.393) 
Constant – 2.034 

(2.264) 
 
Notes: This table shows an OLS regression, run on the participants that did not join the lottery 
and reported not purchasing at least one Tony’s Chocolonely chocolate bar in the past. The 
dependent variable is “Spreading”. The control variables are: “age, “gender”, and 
“education”. The standard errors are in parentheses. The significance level is shown by the 
stars:  *** p<0.01, ** p<0.05, * p<0.1.  

Lastly, the results of the regression analysis on the participants who had not purchased 

the brand in the past, and did not join the lottery presented statistically insignificant results at 

the 5% level for all variables. Frustration and despair were negatively associated, while 

emotional unease and dithering were positively associated with the average spreading of 

alternatives. All the controls presented a negative association, similar to the sub-group that 

participated in the lottery and had purchased the brand in the past. 

Table 13: Regression Results for Participants with No Prior Purchase and No Lottery 
Participation 

 
 
Variable 

(1) 
Spreading 

Frustration 0.128 
(0.303) 

Despair 0. 595 
(0. 672) 

Emotional Unease –  0.519 
(0.669) 

Dithering – 0.536 
(0.238) 

Age – 0.024 
(0.032) 

Gender – 0.745 
(0.939) 

Education – 0.602 
(0.509) 

Constant 5.295 
(3.376) 
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Notes: This table shows an OLS regression, run on the participants that did not join the lottery 
and reported having not purchased at least one Tony’s Chocolonely chocolate bar in the past. 
The dependent variable is “Spreading”. The control variables are: “age, “gender”, and 
“education”. The standard errors are in parentheses. The significance level is shown by the 
stars:  *** p<0.01, ** p<0.05, * p<0.1.  

Discussion 

The first part of this research was focused on testing H1, and whether participants would 

exhibit a positive spreading of alternatives, after being placed in an Implicit Choice setting for 

consumer products. The one-sample Wilcoxon signed rank test concluded that the null 

hypothesis could not be rejected, at the 5% level. Therefore, the hypothesis that the spreading 

might be zero and that the participants do not change their preferences could not be rejected.  

The H2 also presented statistically insignificant results, on the 5% level. It could not be 

concluded that the group of individuals who had purchased the brand in the past exhibited 

different behaviour from the group that had not purchased the brand, when placed in the 

Implicit Choice setting. As a result, the prior purchase of the Tony’s Chocolonely chocolates 

did not affect the formulation of the future preferences of consumers. The expectation that 

individuals who had a past experience with a product would be less likely to exhibit a choice-

induced preference change was not confirmed.  

Out of all the four emotions measuring cognitive dissonance, the ones that presented 

statistically significant results at the 10% or 5% level, were the ones of despair and emotional 

unease. Both these emotions were statistically significant in the respective levels, for 

participants that had purchased the brand in the past but did not join the lottery. In detail, for 

people who had purchased the product in the past, and who had not participated in the lottery, 

feeling in despair about the choices they could make increased the spreading they reported, 

while emotional unease decreased that spreading. At the same time, as it can be seen from 

Figure 5, despair was one of the emotions that most of the participants strongly disagreed of 
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feeling. This could be attributed to the nature of the experiment and the type of product selected. 

Individuals might not develop high levels of despair for a product they can easily purchase and 

that can be quickly substituted (i.e., via other brands of chocolate or types of desserts). Further 

research could be conducted on the effect of despair on spreading for different types of 

consumer products. In addition, out of all the four emotions, dithering was the one that was 

experienced the most by participants, as can be seen in Figure 7.  

Regarding the real incentive provided, most of the participants that had tried the specific 

chocolate brand in the past, entered the lottery scheme. This effect was lower for those who 

had not purchased a Tony’s Chocolonely chocolate. Therefore, the incentive was perceived as 

more effective for those who were most familiar with the reward. For the participants that had 

not tried the chocolate, the reward could be ineffective, because they were not sure whether 

they actually liked the chocolate enough, in order to be motivated to join the lottery, or because 

the reward was also of a small monetary value. The participants who had purchased the brand 

in the past, also decreased the choice-induced preference change in the alternatives when they 

participated in the lottery. For those who had not purchased the brand in the past, the effect of 

real incentives on the spreading was negative. As a result, those participants who were familiar 

with the brand and its flavours found it easier to change their hypothetically stated preferences. 

However, those who did not have a prior experience with the product, did not report mailable 

preferences, and tended to decrease their spreading.  

Finally, the demographic characteristics of the two groups – the one that had previously 

purchased at least one Tony’s Chocolonely chocolate and the one that had not – did not present 

major differences. Therefore, it could not be concluded that there were forces, such as age, 

education or gender, that drove participants to purchase the brand. Having purchased the brand 

could have been affected by other factors, such as the likeliness to buy chocolate, the likeliness 

to try different brands, the availability of the brand on the shelves, or the price of the chocolate.  
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Overall, the external validity of the Implicit Choice Paradigm in a consumer setting 

could not be confirmed. However, before drawing a conclusion, the limitations of this research 

should also be considered.  

Limitations 

The first limitation of this thesis concerns the sample size and representativeness. The 

expected sample size, which was estimated by the G power calculation, was not reached. This 

was because the research was conducted as part of a master thesis, a condition that entailed the 

limited availability of resources to recruit participants, as well as the short time period at hand 

to conduct the distribution and completion of the online questionnaires of the experiment. The 

small sample size was mostly a concern for the testing of H2 via the Mann-Whitney U test, as 

the expected sample size for H1 was reached. Therefore, the realized ex-post power of the 

Mann-Whitney U test was calculated in order to better understand the effect of the small sample 

size on the null results. According to Cohen’s calculation, the effect size of the test was equal 

to 0.186, which was smaller than the expected 0.26 effect size of the power calculation. Even 

though this effect size was small, it was not trivial. Nevertheless, it was still not possible to 

generalize the results to the broader population and draw definite conclusions about the external 

validity of the implicit choice paradigm. This could be a result of the sample size, but also of 

other factors, such as the structure of the experimental design or the effectiveness of the real 

incentives.  

Furthermore, selection bias might had also affected the validity of the findings. In 

detail, adult participants aged up to 27 years old and having obtained at least one degree of 

higher education, such as a bachelor’s or master’s degree, comprised the majority of the 

participants of the sample. Other subgroups were not adequately represented. This might have 

been a result of the distribution of the online questionnaire to the network of the author, as this 
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was comprised by mainly peers. Alternative channels of distribution that could have reached a 

more diverse audience were employed (i.e., LinkedIn), but they did not yield the expected 

results. It should be noted that, another sample imbalance concerned the number of people who 

had already purchased the brand at least once in the past. Even though two groups of equal size 

should have been used in the analysis, those who had completed a prior purchase were more 

than double the size of the group with no prior purchase.  

As already mentioned, there were limited time and financial resources available for the 

implementation of this research, as it was part of a master's thesis. This narrowness affected 

the diversity of the sample. At the same time, it was not able to incentivize participants with a 

more significant reward. As only 25€ were allowed to be spent on rewards, the maximum prize 

that a participant could win was one chocolate. As a result, the chocolate might not have been 

an effective incentive that would drive the participants’ behaviour in a manner similar to what 

was expected, according to theory. This could explain why incentives did not have an effect on 

the size of the choice-induced preference spreading.   

Finally, even though the online experiment was an applicable means of testing, due to 

the large sample size expected and the limited time available, it was not the best means to test 

the cognitive dissonance. Specifically, participants were placed in an imaginary scenario of 

having to make a choice, before being questioned about the feelings they experienced. 

However, the cognitive dissonance scale, created by Sweeney and Soutar (2003), which was 

used in this online experiment, was initially developed for face-to-face experiments. As a 

result, it might have not been the most effective means of measuring cognitive dissonance in 

an online environment, where participants were not exposed to the actual act of making a 

purchase. This could explain why most of the participants seemed to disagree with the 

statements of feeling any type of cognitive dissonance, such as frustration, emotional unease 

and despair.  



 
 

 

 42 

Conclusion 

The purpose of this thesis was to study the external validity of the choice-induced 

preference change, when implementing the Implicit Choice Paradigm, in a consumer setting 

with real incentives. For this reason, a frame field experiment was designed and implemented, 

where participants were asked to provide rankings and make choices regarding different 

flavours of the Tony’s Chocolonely chocolate bars. Based on their reported preferences, the 

spreading of alternatives was calculated. At the same time, the level of cognitive dissonance 

was measured, via four questions targeting the emotions of frustration, despair, emotional 

unease and dithering. Real incentives were provided in the form of the provision of a chocolate 

bar as a reward to participants, via a randomized process. 

The findings of this research suggest that participants did not exhibit a positive 

spreading of alternatives. The effect of prior purchase of the product on the positive spreading 

was also studied, but the analysis did not yield statistically significant results either. 

Furthermore, participants who had purchased at least one Tony’s Chocolonely chocolate bar in 

the past were not statistically different from those who had not, in regard to their demographic 

characteristics. In contrast, the real incentive provided was more attractive for the individuals 

who had purchased the brand in the past and were, thus, more familiar with it. This group of 

participants also exhibited a larger spreading of alternatives, suggesting that they had more 

mailable preferences when placed in an Implicit Choice setting.  

Regarding the reported cognitive dissonance, most of the participants did not 

experience high levels of frustration, emotional unease, or despair. Out of all the emotions, the 

one of dithering was the one that affected individuals the most. Overall, the external validity 

of the choice-induced preference change in an implicit choice setting for consumer products 
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was not confirmed. Nevertheless, it was not possible to generalize the findings of this research, 

due to certain limitations.  

For future research, a larger and more diverse sample could be employed which will 

better represent the overall consumer population. A different experimental design and incentive 

structure, such as the implementation of a physical experiment, could also be tested. 

Participants might report a greater change in their reported preferences when being exposed to 

an actual choice and product, instead of a hypothetical scenario. In this scenario, the measuring 

of cognitive dissonance might be more effective and produce significant results.  
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Appendix A 

Questionnaire Transcript 

Introduction 
 
Welcome to this online survey, part of my Master Thesis at the Erasmus University 
Rotterdam! 
  
In this 5-minute survey, you will be asked to complete 3 Tasks and you will have the chance 
to win a Tony’s Chocolonely Chocolate Bar.  
  
Your participation is voluntary, and you can exit the survey at any point. You must be at least 
18 years old in order to participate. 
  
 If you have any questions, you can contact me at 637101mt@eur.nl 
 
 
 
Confirmation Do you confirm that you are at least 18 years old, and that you consent to 
participate in this survey? 

- I confirm1 
- I do not confirm2 

 
(If second option is selected, the participant is redirected to the end of the survey)  
 
The Experiment 
 
The Survey 
  
There are 3 Tasks in the survey. In these Tasks, you will be asked to:      

- Rank 10 different chocolate bars according to how much you like the taste  
- Make choices between two chocolate bars that will be presented on your screen  
- Rank once again 10 different chocolate bars, according to how much you like the taste   

 
Note: This survey is NOT a memory task. 
  
You do not need to remember exactly the choices you made during the tasks. 
   
You only need to answer based on how much you like each chocolate, at the moment and 
when asked! 
 
Lottery Process  
 
There is a chance to win one Toney Chocolonely Chocolate Bar by participating in the 
survey.  
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We will randomly select 6 survey respondents. Each one will win one chocolate bar. If 
selected, the flavour will depend on the choices you made in the study. The more truthful you 
are in reporting your preferences, the higher the chance that you win a flavour that you like 
more.  
  
Note: If you choose to participate in the lottery to win a chocolate bar, you will need to 
provide your email address, in order to contact you in case you win. All data will 
be confidentially treated. 
 
 
Would you like to participate in the lottery to win a chocolate bar and get more information 
about the lottery process? 

- Yes1  
- No2 

 
(If first option is selected, participants are redirected to the section “Lottery Participation”. 
If the second option is selected, participants are redirected to the section “Prior Purchase”) 
 
Lottery Participation 
 
 
Please provide your email address in order to contact you in case you are one of the winners 
of the chocolate bar. In case you win, you will be informed after the end of the survey data 
gathering process. 

________________________________________________________________ 
 
 
The Lottery Process  
 
6 participants will be randomly selected to win a chocolate bar. 
  
If selected, you will receive a Toy's Chocolonely Chocolate Bar based on your choices in the 
survey. So, choose carefully! 
  
In this survey, there are 3 Tasks where you have to rank or make choices between 10 
different chocolate bars. 
  
One of these three tasks will be randomly selected, and based on your answers you will 
receive one chocolate bar, according to the following process:    

- Rank Task: 2 out of the 10 chocolate bars that you will have to rank will be randomly 
selected. The bar that was ranked the highest by you will be selected as the lottery 
prize.   

- Choice Task: You will be presented with two sets of choices, between 2 chocolate 
bars each. One of these sets of choices will be randomly selected, and the bar that was 
chosen by you will be picked as the lottery prize.  Let's start with the survey! 
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Prior purchase  
Have you purchased any of these Tony's Chocolonely Chocolate Bars in the past? 
Select as many as applicable. If you haven't purchased the brand in the past, proceed to the 
next question. 

- Milk Chocolate 
- Milk Chocolate Chip Cookie 
- Milk Caramel Sea Salt  
- Milk Chocolate 32 Almond Honey Nougat  
- Milk Hazelnut 
- Dark Milk   
- Dark Chocolate Biscuit Lemon Caramel 
- Dark Almond Sea Salt 
- White Raspberry Cookie Sprinkles 
- White 

 
Task 1 - Text 
 

 
  
Imagine you are now in a Chocolate Shop. 
  
You are aware that the Tony's Chocolonely chocolate bars are produced in the following 
different flavours. 
 
Task 1 – Rank 
How would you rank the flavours, from 1 (the bar you are most likely to buy) to 10 (the bar 
you are least likely to buy)?  
If you haven't bought a Tony Chocolonely Chocolate in the past, rank based on how likely 
you are to buy each flavour (regardless of the chocolate brand) 
Drag and drop the chocolate bars to rank them based on your preferences. 

- Milk Chocolate 
- Milk Chocolate Chip Cookie 
- Milk Caramel Sea Salt 
- Milk Chocolate 32 Almond Honey Nougat 
- Milk Hazelnut 
- Dark Milk  
- Dark Chocolate Biscuit Lemon Caramel 
- Dark Almond Sea Salt  
- White Raspberry Cookie Sprinkles 
- White  
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Task 2 – Text 
 
Unfortunately, most of the flavours are sold out. There are only two left. 
 
 
 
Task 2 – Choice 1  
 
Between the two flavours, which one are you most likely to buy? 

- “Chocolate placed in the fourth place of the ranking scale” 
- “Chocolate placed in the first place of the ranking scale”  

 
 
Task 2 text You visit the shop again, as you want to buy more chocolate bars. There are still 
only two flavours. 
  
However, they are different from the ones you saw the previous time.  
 
Task 2 – Choice 2  
 
Between the two flavours, which one are you most likely to buy? 

- “Chocolate placed in the fifth place of the ranking scale” 
- “Chocolate placed in the last place of the ranking scale”  

 
Intermission  
 
You ended up NOT buying a chocolate bar. 
  
Note: This survey is NOT a memory task. You don't need to remember the choices you made 
in the Tasks. 
 
Dissonance  
Previously, you were asked to make certain choices. How do you feel about them? 
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After completing the choices: 

 
Strongly 
Disagree 

(1) 

Disagree 
(2) 

Somewhat 
Disagree 

(3) 

Neither 
Agree 

nor 
Disagree 

(4) 

Somewhat 
Agree (5) 

Agree 
(6) 

Strongly 
Agree (7) 

I felt 
frustrated  o  o  o  o  o  o  o  

I was in 
despair  o  o  o  o  o  o  o  

I 
experienced 
emotional 

unease 
o  o  o  o  o  o  o  

I wondered 
If I made 
the right 
choice  

o  o  o  o  o  o  o  

 
 
Task 3 – Text  
 
You decide to visit the shop again after a couple of days. 
  
You find ALL the flavours are available again.   
 
 
Task 3 – Rank   
 
How likely are you to buy each chocolate bar, based on its flavour? 
  
Rank the flavours from 1 (the bar you are most likely to buy) to 10 (the bar you are least 
likely to buy)? 
If you haven't bought a Tony Chocolonely Chocolate in the past, rank based on how likely 
you are to buy each flavour (regardless of the chocolate brand). 
Drag and drop the chocolate bars to rank them based on your preferences. 

- Milk Chocolate 
- Milk Chocolate Chip Cookie 
- Milk Caramel Sea Salt 
- Milk Chocolate 32 Almond Honey Nougat 
- Milk Hazelnut 
- Dark Milk  
- Dark Chocolate Biscuit Lemon Caramel 
- Dark Almond Sea Salt  
- White Raspberry Cookie Sprinkles 
- White  
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Age  
How old are you? 
________________________________________________________________ 

Gender 

Which best describes your gender? 
- Male 
- Female 
- Non-binary 
- Prefer not to say 

 
Education  
 
What is the highest level of education you have completed? 

- Primary School 
- Secondary School  
- High school 
- College 
- University (bachelor’s degree) 
- University (master’s degree) 
- PhD Diploma 

 
End of Survey 
 
 

 
 
This is the end of the Survey! 
 
Thank you for participating and I hope you enjoyed the process. 
  
If you wish to learn more about this research, you can contact me on this email address: 
637101mt@eur.nl  
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Appendix B 

Figures and Tables 

Figure 1: Age of Participants 
  

 
Notes: The figure age of the participants of the experiment. 
 
Figure 2: Reported Gender  
 

 
Notes: The figure shows the reported gender of the participants. . 
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Figure 3: Education of Participants  

 
Notes: The figure shows the highest level of completed education of the participants. 
 
Figure 4: Frustration  
  

 
 
Notes: The Figure shows the answers of participants to the statement “After completing the 
choices, I felt frustrated”. The answers are summarized in percentages per each level of 
spreading presented. 
 
Figure 5: Despair  
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Notes: The Figure shows the answers of participants to the statement “After completing the 
choices, I was in despair”. The answers are summarized in percentages per each level of 
spreading presented. 
 
 
Figure 6: Emotional Unease  
  

 
 
Notes: The Figure shows the answers of participants to the statement “After completing the 
choices, I experienced emotional unease”. The answers are summarized in percentages per 
each level of spreading presented.  
 
Figure 7: Dithering 
  

 
 
Notes: The Figure shows the answers of participants to the statement “After completing the 
choices, I wondered if I made the right choice”. The answers are summarized in percentages 
per each level of spreading presented.  
 
Table 3: Gender of the Participants in the Two Treatment Groups 
 
Gender Prior Purchase No Prior Purchase 
Female 56.47% 37.66% 
Male 41.18% 62.34% 
Non-binary 1.76% - 
Prefer not to say 0.59% - 
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Note: The table shows the gender declared by participants in percentages and in the two 
treatment groups. Prior Purchase includes the participants that have purchased at least one 
Tony’s Chocolonely Bar in the past and No Prior Purchase those who have not.  
 
Table 4: Age of the Participants in the Two Treatment Groups 
 
Variable Mean Std. dev. Min Max 
Age (prior purchase) 26.15882 9.375377 18 69 
Age (no prior purchase) 31.05195 13.20875 18 63 

Notes: The table shows the age of the participants in the two treatment groups. Prior Purchase 
includes the participants that have purchased at least one Tony’s Chocolonely Bar in the past 
and No Prior Purchase those who have not.  
 
 
Table 5: Education of the Participants in the Two Treatment Groups 
 
Education Prior Purchase No Prior Purchase 
High School 21.76% 15.58% 
College 9.41% 9.09% 
University (Bachelor) 35.29% 41.56% 
University (Master) 32.94% 32.47% 
PhD Diploma 0.59% 1.30% 

Notes: The table shows the highest level of education completed by the participants in 
percentages and in the two treatment groups. Prior Purchase includes the participants that 
have purchased at least one Tony’s Chocolonely Bar in the past and No Prior Purchase those 
who have not.  
 
Table 6: One-Sample Wilcoxon Signed Ranked Test 
  
Variable P-value 
 Spreading (for lottery participants) 0.5746 
 Spreading (for non-lottery participants) 0.3919 

Notes: P-value given from One-Sample Wilcoxon Signed Rank test per participation in the 
lottery scheme 
 
Table 7: Mann-Whitney U Test 
  
Variable P-value 
 Spreading (for lottery participants) 0.4387 
 Spreading (for non-lottery participants) 0.8375 

Notes: P-value given from Mann-Whitney U test per participation in the lottery scheme 
 
Table 8: Skewness and kurtosis tests for normality 
 
Variable Obs Pr(skewness) Pr(kurtosis) Adj chi2(2) Prob>chi2 
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 Spreading 247 0.0002 0.0009 20.57 0.0000 
 
Notes: This table shows the results of the skewness and kurtosis test, run for the testing of the 
normality of the distribution.  


