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Abstract 

Author: Stefan BORUTZKI  

Title of the Publication: loss aversion and its impact on motivated confirmation bias in a human-

specific perspective 

Degree Title: Bachelor’s Degree in International Business  

Keywords: cognitive bias, confirmation bias, loss aversion, prospect theory, the theory of choice 

Cognitive biases are influencing humans and decision-making processes significantly. Therefore, 

this paper tries to point out the importance as well as the need for consideration. It provides a 

theoretical framework, how to measure quantitatively the cognitive biases loss aversion and con-

firmation bias of an individual human. Moreover, an experimental design, how to measure the 

relation between the two biases is presented.  

First, theoretical background about the theory of choice and prospect theory is explained. Fur-

ther, the biases loss aversion and confirmation bias are described, and possible explanations are 

presented. Within the practical implementation, possible ways, how to measure the individual 

loss aversion as well as the confirmation bias, and other methods coming along with it are pre-

sented. In addition, the author provides his own theory about how to measure the individual loss 

aversion. Closing the practical part, the author's hypotheses about the relationship between loss 

aversion and confirmation bias are discussed and possible results are presented. As this paper 

only provides the theoretical framework, further research and adjustments might be necessary, 

when implementing the study.  

The practical implementation can also be used for further research in the areas of loss aversion 

and confirmation bias. Furthermore, it provides suggestions and ideas about biases, which are 

not defined yet but in high interest for the economic world.     
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5 Introduction 

This paper covers the research question whether loss aversion has an impact on the motivated 

confirmation bias. The loss aversion is explained as well as a general experiment by Kahneman, 

Knetsch, and Thaler, which shows loss aversion. Furthermore, possible explanations coming from 

further researches are presented. In addition, possible explanations and reasons for the loss aver-

sion made by the author are described. Concerning the confirmation bias, prior researches are 

described, and the various occurrences and explanations are shown.  

As the research focusses on the individual aspect, this paper provides methods on how to meas-

ure the individual loss aversion of humans. Therefore, the participants will be customers, who are 

willing to participate in a customer survey. Within this survey, the different determinations will 

be done. The participant will be aware that those questions are about how humans make deci-

sions.  

First, a prior way how to measure the individual loss aversion is presented. However, the author 

presents his own theory, how the individual loss aversion can be measured more precisely and 

explains it as well. The individual loss aversion level will be measured by a ratio concerning the 

willingness to accept an offer. This will be determined by a questionnaire and the outcome will 

be measurable with a number. The participant will receive depending on his belonging group two 

different questions, asking for their willingness to pay or accept an offer. This experiment is based 

on a former research explained in the loss aversion section. There is going to be a control-group 

to ensure the quality of the research. The control-group will deal with the same scenario like the 

former research, which measured as well the individual loss aversion. The second group will deal 

with the scenario, which measured the individual loss aversion the way the author suggested.  

Measuring the individual motivated confirmation bias will be done by a questionnaire as well. The 

participants will receive information and facts about the actually bought object, which the rest of 

the customer survey is about. Before presenting this information, the participant states a hypoth-

esis. The information is going to support and contradict the prior stated hypothesis. After receiv-

ing the information, the participant is being asked again to state the hypothesis. Both hypotheses 

will be measured in a number and the discrepancy between the stated hypotheses will, together 

with other components, determine the individual motivated confirmation bias.  
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To verify the stated hypothesis of the author about the relation between loss aversion and con-

firmation bias, the participants will be spread into two groups representing different characteris-

tics of the participants. The total outcome of the research will be a graph showing the theoretical 

relation between the individual loss aversion and the individual motivated confirmation bias.   

The scientific importance of this research paper is broadly based. As the confirmation bias might 

be the most occurrence bias in organisations, knowing how to measure the individual confirma-

tion bias might help organisations to succeed. The same applies to the loss aversion. The man-

agement should not be influenced by cognitive biases such as the confirmation bias and the loss 

aversion. Not knowing about the influences might cause huge damage to companies, organisa-

tions, and society. In both cases, knowing how to measure them individually and their relationship 

to each other helps to reduce this damage. Moreover, organisations and people benefit from this 

knowledge not only internal. This knowledge can be used as well when dealing with customers 

and setting up a marketing campaign. Being aware of the individual loss aversion of the targeted 

market give more opportunity to position the service and product the best way.  
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6 Theoretical background 

6.1 Theory of choice 

6.1.1 Decision-making 

One of the most important theories in the scientific area is the reasonable person. It is commonly 

accepted that humans are mostly looking out for their own benefits and they do not change their 

preferences.1 However, the human brain, its functions and the process of decision-making are 

not as simple as that. The concepts of explaining the human-being used by economists and psy-

chologists vary significantly. The concept of the “homo-economicus”, a rational human being, 

with a narrow self-interest, maximizing mindset is used by economists.2 On the other hand, psy-

chologists, such as Daniel Kahneman3, or the German author Bas Kast4, strive for the concept of 

the “homo sapiens”, a motive driven human being. In either case, the decision theory can be 

subdivided into three different categories, which will be covered in the following. 

Normative decision theory 

The normative decision theory is based on normative models and the rational-choice-theory.5 A 

pioneering figure in establishing the rational choice theory was George Casper Homans, who pub-

lished his theory about the human brain, collecting as much rational information as possible to 

weigh up the positive and negative aspects of every alternative.6 By now, rational choice theories 

have a more mathematical focus, such as Colemans model, which is a more mathematical and 

formal model of Homan’s thoughts.7 Moreover, an important aspect of the normative decision 

theory is the use of axioms. Those lead the so-called “rational agent” to a logical, consistent solu-

tion. 

                                                           
1 Chlupsa (2017). 
2 Zak and Jensen (2010). 
3 D. Kahneman (2012). 
4 Kast (2011). 
5 Blume and Durlauf (2017). 
6 George Caspar (1968). 
7 Coleman (1990). 
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Prescriptive decision theory 

Using normative models, the prescriptive decision theory explores methods and strategies to con-

sult humans to make better decisions. Moreover, it includes problems such as the bounded cog-

nitive abilities of humans and other narratives of the human brain relating to work with rational 

decision-making models. 

Descriptive decision theory 

The descriptive decision theory differs from the normative and prescriptive decision theory as it 

looks at the situation from another perspective. This theory covers the empirical question about 

how humans actually make decisions. When dealing with experiments there are two ways of im-

plementation, depending on the research. The between-subject study design is used when the 

participant test only a single user interface. The other way around, the within-subject study de-

sign is used when the same participant tests all the conditions.8 This publication addresses the 

descriptive decision theory, as the outcome is the practical implementation of an experiment of 

the decision-making process in a situation of uncertainty.  

Choice under uncertainty 

Choices under uncertainty are choices where future scenarios cannot be predicted.9 Even after 

defining possible future scenarios, there is no possibility to cover all circumstances and environ-

mental factors in those scenarios. Therefore, in existing and used models or theories the term 

“risk-based decision-making” is used to underline the facts mentioned above. 

However, humanitarian decision-making is often far away from the ideals that are postulated in 

the rational decision theory. This is caused by the circumstance that decisions often must be made 

quickly. Furthermore, accurate information and the access to it might lack as well. Therefore, the 

awareness of the decision-making process, troubles and biases coming along with it should be 

well known by the management. This paper tries to address the management to widen their view 

about the extensive topic of decision making and cognitive biases influencing them.  

 

                                                           
8 Charness, Gneezy, and Kuhn (2012). 

9 Christoph Schneeweiß (1991). 
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6.2 Prospect Theory 

6.2.1 Expected utility theory 

Expected utility theory has widely being used for analysing decision making when risk is involved. 

Therefore, it has been applied as a descriptive model10 as well as it is generally accepted as a 

normative model of rational choice.11 Furthermore, it was assumed that most people actually do 

obey the axioms discussed in the expected utility theory, or at least that all reasonable people 

would wish to do so.12 Daniel Kahneman and Amos Tversky externalize classes of choice problems 

in their article in 1979, which pointed out the systematical violation of axioms of the expected 

utility theory. For example, that in the expected utility theory the utility is weighted by its proba-

bility, but experiments show a completely different result.13  Since the expected utility theory 

does not offer an adequate model to explain choices when risk is involved the authors offer an 

alternative model of choice: The Prospect Theory.14 This publication will cover different aspects 

of the prospect theory, such as loss aversion.  

6.2.2 Loss Aversion  

Loss aversion applies to the observation that the aggravation of losing an amount of money is 

greater than the pleasure of gaining the same amount.15 Kahneman and Tversky conducted many 

empirical studies relating to this phenomenon between the years of 1979 and 1991.16 In contrast 

to the expected utility theory, Kahneman and Tversky discuss in their prospect theory the as-

sumption that the value function is defined by losses and gains relative to a reference point in-

stead of defining it as levels of wealth or welfare.17 Moreover, they suggest a value function of 

utility:18 

                                                           
10 Friedman and Savage (1948, pp. 279–304). 
11 Keeney and Raiffa (1976). 
12 Neumann and Morgenstern (1944). 
13 D. Kahneman and Tversky (1979, p. 264). 
14 Kahneman and Tversky (1979, p. 263). 
15 Kahneman and Tversky (1979, p. 279). 

16 Tversky and Kahneman (1991). 
17 Kahneman and Tversky (1979).; Tversky and Kahneman (1991).; D. Kahneman, Knetsch, and 
Thaler (1991, p. 199). 
18 D. Kahneman and Tversky (2000, p. 306). 
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𝑣(𝑥) = 

𝑥𝛼   𝑖𝑓 𝑥 ≥ 0 

−𝜆(−𝑥)𝛽 𝑖𝑓 𝑥 < 0 

Formula 1: The value function of utility by Kahneman and Tversky 

In this value function, λ is the coefficient of the loss aversion. Kahneman and Tversky suggest λ to 

be 2.25 and α as well as β to be 0.88. Those parameters were determined by the authors in dif-

ferent empirical experiments. In general, the parameter λ>1 shows the loss aversion a person has. 

The higher it gets, the higher gets the discrepancy between the negative feelings, someone expe-

riences when losing something compared to its positive ones when gaining something. The coef-

ficients α and β represent the decreasing sensitivity as it is well known that every additional loss 

or gain impacts less than the one before.19 Furthermore, the function has a reference point, which 

is defined by all human being themselves. This value function, therefore, features three main 

characteristics. 

Loss aversion: the curve progression is steeper in the negative domain than it is in 

the positive.  

Reference dependence: losses and gains are relative expressions based on the in-

dividual reference point.  

Diminishing sensitivity: the marginal value of losses as well as gains reduce with 

their size.  

As the value function is convex below the reference point and concave above it, the function is 

an asymmetric S-shaped one, as shown in figure 1.20  

                                                           
19 Gierl, Helm, and Stumpp (2001, p. 560). 
20 Tversky and Kahneman (1991, 1039; 1048ff).; Tversky and Kahneman (1991, 1048ff).; 
Christensen (1989, pp. 69–80). 
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Figure 1: The value function of utility by Kahneman and Tversky 

Experiments 

Kahneman, Knetsch, and Thaler demonstrated the loss aversion by the following classroom 

demonstration.21 There are three groups in a test room. To one-third of the students, they dis-

tributed an attractive object, in this case, a decorated mug. Those students are described as the 

owners or sellers. They know that at some point of the experiment they have the opportunity to 

sell the mug for a given amount of money. After this, they are asked for the minimal amount of 

money they would be willing to accept, also known as the willingness to accept (WTA). The second 

group of the students are supposed to be the choosers. They had the opportunity between get-

ting the exact same mug as their neighbours or an amount of cash. They were asked to state the 

minimal amount of money they would accept for not having a mug. The last group of students 

were the buyers. They were asked to state the amount of money they were willing to pay, also 

known as the willingness to pay (WTP), to get a mug. In all three situations, the amount of money 

has to be between $0.25 and $9.2522. In this representative experiment, the median prices were 

as follows: owners/sellers $7.12, choosers $3.12, and the buyers were willing to pay $2.88 per 

mug.  

The difference between the median valuation of choosers and owners seems to be odd, as they 

face the same situation and choice: going home with a sum of money or with a mug. One part of 

                                                           
21 D. Kahneman, Knetsch, and Thaler (1990). 
22 Grutters et al. (2008, p. 1110).; Knetsch and Sinden (1984).; Coursey, Hovis, and Schulze 
(1987).; Kahneman et al. (1991, p. 194) 
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this difference can be explained by looking from a subjective point of view: the choosers values 

the mug as a gain, as the owners on the other side evaluate it as something they lose.23 This is 

where the loss aversion steps in: less money is needed to persuade the choosers to choose the 

mug than it is needed to persuade the owners to give up their mug.  

There are many other empirical studies showing an equal outcome, such as a study by Viscusi, 

Magat, and Huber in 198724 as well as one from Richard Thaler in the year 198025. In either case, 

this classroom demonstration eliminated the problem others had before. As further researchers 

acted on the assumption that the low volume of trade is caused by the unwillingness of buyers to 

part with their money. The experiment by Kahneman, Knetsch and Thaler suggests that the low 

volume of trade is caused mainly by the owner’s unwillingness to part from their gift. This sug-

gestion is explained by the fact that the choosers and sellers are in an equal economic situation, 

which was not the case in earlier studies.  Ultimately however, all studies come to the same con-

clusion: perceived losses are more painful than foregone gains.26  

Explanation 

A possible explanation for loss aversion can be found in the mental accounting as well as in the 

cognitive dissonance theory. Mental accounting was first described by Richard H. Thaler.27 

Mental accounts summon the gains and losses of a person and influence later decisions. However, 

the value function itself is not based on one single account where all gains and losses are summa-

rized. Every human being has several mental accounts. Therefore, there are several value func-

tions with several different reference points. Fundamentally, the value functions are alike, but 

the scale of loss aversion can differ a lot from account to account. 

Within the cognitive dissonance theory, which is already well explored, it is explained that every 

decision brings a certain commitment with it.28 The value of those commitments is based on the 

voluntariness of the decision, the sunk costs, the accountability, and the standard deviation. The 

voluntariness of the decision covers the aspect, whether the decision is made voluntary or not. 

Voluntariness is not given if e.g. the person is forced to take a specific decision. This cooperates 

                                                           
23 Kahneman and Tversky (2000, pp. 481–482). 
24 Viscusi, Magat, and Huber (1987). 
25 R. Thaler (1980). 
26 Kahneman et al. (1991, p. 196). 
27 R. H. Thaler (1985).; R. H. Thaler (1999). 
28 Festinger (1957). 
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as well with the accountability, as the latter term is referring to the level, a person is feeling to be 

accountable for the decision.  

The commitment which comes along with every decision affects the mental account and there-

fore the loss aversion. The asymmetry in the value function can be explained by these theories. 

Commitments and mental accounts produce psychological costs which affect mainly the value 

function below the reference point. On the one hand, there are some pride effects affecting the 

value function above the reference point, which harmonize with the empirical studies of Loewen-

stein & Issacharoff in 1994.29 However, the effect of the commitments has a much deeper impact 

on the value function below the reference point, better known as the loss aversion.  

The phenomenon of loss aversion is influenced by many other anomalies as well as it influences 

them. The anomalies with the highest impact, which are already explored, are anchoring, the 

endowment effect, framing, and the status-quo-bias. Their nature and how they rely on the loss 

aversion will be discussed in the following sections. 

Anchoring  

The anchoring effect is known as a bias that comes along with decisions. The effect occurs when 

people estimate quantities. While they estimate a discretionary starting point, they do not adopt 

additional facts in a reasonable amount. Therefore, every decision is highly affected by the start-

ing point.30 This is in line with the loss aversion as the value of loss aversion refers to an individual 

reference point as well.31 The influence of the anchoring effect on the loss aversion becomes 

clearer when thinking about the willingness to pay and the willingness to accept, such as the ear-

lier described classroom demonstration from Kahneman, Knetsch, and Thaler. The students point 

out their willingness to pay or accept. At this point, the anchoring effect influences the loss aver-

sion by its discretionary starting point and resulting smaller adaption of additional facts, which is 

in this specific experiment the given amount between $0.25 and $9.25. In addition, the anchoring 

effect refers to the influence of parameters, such as in this classroom demonstration: people tend 

to be influenced by the given numbers and therefore, the same experiment without the given 

                                                           
29 Loewenstein and Issacharoff (1994). 
30 A. Tversky and Kahneman (1974). 
31 Kahneman and Tversky (2000, p. 665). 
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framework would lead to a different outcome and the loss aversion would change because of 

anchoring effects.32  

Endowment effect 

A quite similar effect as loss aversion is known as the endowment effect, which describes the 

systematical overestimation of owned goods compared to comparable ones, which the subject 

does not own.33 The first experimental demonstration of this was published by Knetsch and Sin-

den in 1984.34 All participants were endowed with either $2.00 or a lottery ticket. After that, they 

had the opportunity to buy the lottery ticket with the money or the other way around. However, 

only a very few took the opportunity to switch. Furthermore, those participants who were given 

lottery tickets were more likely to keep them than those with the money. The phenomenon of 

the endowment effect can be explained by the discrepancy between the willingness to pay and 

the willingness to accept. Therefore, the endowment effect cooccurs with the loss aversion, as it 

explains the higher impact of losses against gains on the human brain when it comes to decision 

making.35 Based on the study of Loewenstein and Kahneman published in a working paper in 1991 

it could be even suggested that the main effect of the endowment is the pain of giving the good 

up, not to own the good.36 To conclude the thoughts about the endowment effect, it is important 

to point out the difference of this effect and loss aversion. Even though loss aversion is described 

in the ‘experiments’ section as a phenomenon coming along with e.g. a decorated mug, loss aver-

sion is the general discrepancy between the felt loss and gain. The endowment effect on the other 

side might be seen as always connected with the loss of something, the person owned before. 

The two effects refer to a quite similar phenomenon and existing differences should be explored 

further. 

Framing  

The term framing is used by Kahneman to refer to unjustified influences in the preferences a 

person has while making a decision.37 It also refers to the observation that people tend to be 

                                                           
32 Bokhari and Geltner (2011).; Tversky and Kahneman (1974) 
33 Coursey et al. (1987). 
34 Knetsch and Sinden (1984). 
35 Kahneman et al. (1991, p. 194).; Kahneman and Tversky (2000, pp. 273–276). 
36 Kahneman et al. (1991, p. 197). 
37 Chlupsa (2017, p. 43). 
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affected by the way a problem or decision is presented. Therefore, framing conflicts with the 

rational choice theory.38 Framing influences the loss aversion in such a way, so that the loss aver-

sion changes with different frames. The loss aversion is supposable higher when the decision is 

specifically presented as a loss for the person. Ironically, if a decision is presented in a way that it 

occurs to be a gain for the person, it will not strengthen the emotions the same way it does to 

the loss aversion in the scenario before, what underlines the effect of loss aversion. 

Status Quo Bias 

Samuelson and Zeckhauser were the first to use the term status quo bias to describe the strong 

tendency to keep with the status quo. It covers the circumstance that the main question is about 

if there is going to be a change in the status quo rather than if the consequences are positive or 

negative. Furthermore, the more alternatives there are available the higher the preference to the 

status quo will be.39 This can be explained by loss aversion as the disadvantages of leaving some-

thing to loom larger than the advantages coming with it. Especially thinking of the discrepancy 

between the willingness to accept and the willingness to pay. In one experiment by Samuelson 

and Zeckhauser, all subjects were confronted with the same problem. What differentiated the 

one group from the other was that the ‘neutral’ one had to select between different options, but 

the second group had already one option of those designated as the status quo.40 This experiment 

and many other scenarios came to the same conclusion: an alternative is significantly more often 

chosen and therefore more attractive when it was their status quo.41  

  

                                                           
38 A. Tversky and Kahneman (1981). 
39 Bognanno and Thaler (1993). 
40 Samuelson and Zeckhauser (1988). 
41 Kahneman et al. (1991, p. 198). 
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6.2.3 Individual loss aversion 

By applying the prospect theory of Tversky and Kahneman (1992)42 loss aversion can even be 

measured in risky choices easily by applying certain assumptions for small amounts. While decid-

ing, a decision maker has a neutral view of rejecting and accepting the lottery with a 50% chance 

to gain or lose if 

𝜔+(0.5) ∗ 𝜈(𝐺) =  𝜔−(0.5) ∗ 𝜆 ∗ 𝜈(𝐿). 

Formula 2: Loss aversion in a 50/50 lottery 

In this equation, G denotes the gain in a given lottery and L the loss; 𝜈(x) denotes the utility of the 

outcome x ∈ {G, L}; 𝜆 denotes the coefficient of the loss aversion; and 𝜔+(0.5) and 𝜔−(0.5) 

denote the probablitlity weights both times with the 0.5-chance of gaining or losing.  

Assumption 1: The weighting function used for gains and losses are equal as pro-

posed by Prelec in 1998.43 

𝜔+(0.5) = 𝜔−(0.5)  

Formula 3: The weighting function proposed by Prelec 

Assumption 2: Assuming linearity of 𝜈(x) for small amounts is a frequent assump-

tion.  

𝜈(x) = x  

Formula 4: The value function for small amounts 

Therefore, the equation changes as follows for small amounts: 

𝜆 =  
𝐺

𝐿
. 

Formula 5: Loss aversion for small amounts 

According to the equation in combination with the given assumptions, the value of loss aversion 

can be measured by the ratio of gains to losses.  

                                                           
42 A. Tversky and Kahneman (1992). 
43 Prelec (1998, p. 503). 
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In the specific terms of willingness to accept and willingness to pay, Gächter, Johnson, and 

Herrmann suggest in their scientific research in 200744 to measure the individual loss aversion of 

a person with the following equation: 

𝜆 =  
𝑊𝑇𝐴𝑠𝑒𝑙𝑙𝑒𝑟

𝑊𝑇𝑃
 

Formula 6: Value of loss aversion by Gächter, Johnson, and Herrmann 

They suggest the loss aversion to be the ratio between the seller’s willingness to accept and the 

buyer’s willingness to pay. Thinking about the experiment by Kahneman, Knetsch, and Thaler45 

and the situations of the seller and buyer coming along with the mug, the seller is feeling a loss 

by giving up the mug. Furthermore, the buyer is not feeling a loss concerning the mug. However, 

the buyer is feeling a loss concerning the money. Therefore, the equation by Gächter, Johnson, 

and Hermann seem not to estimate the loss aversion in an appropriate way. This is why, in this 

research, loss aversion is going to be measured by the ratio of the seller’s willingness to accept 

and the chooser’s willingness to accept:  

𝜆 =  
𝑊𝑇𝐴𝑠𝑒𝑙𝑙𝑒𝑟

𝑊𝑇𝐴𝑐ℎ𝑜𝑜𝑠𝑒𝑟
 

Formula 7: Value of loss aversion by Borutzki 

By using the chooser’s willingness to accept instead of the buyer’s willingness to pay, there are 

several characteristics that should lead to a more exact human-specific loss aversion. First, the 

discrepancy between the situation the seller's faces and the one the chooser faces is much lower 

compared to the buyer's situation. Both, the chooser and the seller, are feeling gain, receiving the 

money. The difference is that the seller is feeling a loss concerning the mug, but the chooser is 

feeling gain. This discrepancy between the feeling of loss and gain is exactly what the human-

specific loss aversion represents. Furthermore, by using a ratio including twice the willingness to 

accept, psychological influences and biases such as the framing effect, which contradicts with the 

invariance axiom, can be reduced. The seller and the chooser face the same question about their 

willingness to accept. Therefore, they are making their decision in the same framework.46 A fur-

ther explanation can be seen in the section ‘loss and gain in the scenario’ within the section 7.2.  

                                                           
44 Gächter, Johnson, and Herrmann (2007). 
45 Kahneman et al. (1990). 

46 Tversky and Kahneman (1981). 
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6.3 Confirmation Bias 

In the psychological literature, seeking or interpreting evidence in ways that confirm existing ex-

pectations, beliefs or hypothesis on hand is known as the confirmation bias.47 It is one of the best 

known and widely accepted biases of human reasoning.48 The phenomenon can be seen in exper-

iments similar to the following scenario by Mynatt, Doherty, and Tweney published in 1977. The 

participants of the study were shown two screens. On the first screen, there were shapes, such 

as triangles and squares, in different colours. The participant was allowed to shoot as many par-

ticles on the screen as they wanted by clicking with the computer mouse. Those particles moved 

on the screen afterwards. Then they were asked to state a hypothesis, which would explain the 

motion of the particles. The second screen showed a similar scenario. However, the shape, which 

the particles moved to on the first screen was now behind another shape and the participant was 

not able to see it. This time, the particles moved to the other shape, which lies above. The partic-

ipant was asked to state again a hypothesis that explains the motion of the particles. They could 

state the same hypothesis again. In this experiment, most participants kept their prior states hy-

pothesis even though, the circumstances changed. 49 This shows the confirmation bias, which will 

be explained further in the following paragraphs.  

Thinking of the obvious difference between evaluating evidence to get an unbiased conclusion 

rather than evaluating evidence in order to confirm a conclusion drawn before, the confirmation 

bias is generally interpreted by psychologists the latter way as well as the unwitting selectivity in 

the use and acquisition of evidence. Confirmation bias can be distinct in an unmotivated and mo-

tivated form. In the motivated form, people treat evidence biased because of their desire to rea-

son their beliefs. In the unmotivated form, people treat evidence biased without any personal 

interest or material stake. In either case, adequate research has to embrace both cases, as they 

are both well documented.50  

Moreover, human beings tend to have a restriction of attention to one specific hypothesis they 

favour. When realizing only one possible explanation for something, it is most likely that seeking 

and interpreting data that is supporting any different explanation will be precluded. Studies show 

                                                           
47 Raymond S. Nickerson (1998, p. 175). 
48 Evans (1989, p. 41). 
49 Mynatt, Doherty, and Tweney (1977). 
50 Raymond S. Nickerson (1998). 
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that people often only consider the probability of their alternative without taking the probabilities 

of the other alternatives into account.51  

Analogical to the restriction of attention, there is a tendency to weight information supporting 

beliefs, hypothesis and expectations higher than ones refute them.52 In addition, when trying to 

disconfirm a hypothesis, belief or expectation, a person tends to undue weight evidence. In this 

case, the confirmation bias would be the drive to confirm the hypothesis as false, which is nothing 

else than a negative form of interpretation of the confirmation bias mentioned before.53    

Furthermore, people tend not to search or even avoid information that is oppositional with their 

beliefs, hypotheses or expectations as well as information that supports alternative possibilities.54 

Matling and Stang explained such a phenomenon with the Pollyanna principle, according to which 

people are tending to prefer pleasant memories and thoughts over unpleasant ones.55  

Research by Bruner, Goodnow, and Austin in 1956 shows the fact that people tend to search 

confirmatory information even if they have no interest in the true value of it.56 Looking for pri-

marily positive cases, participants of the experiment preclude cases which show that an incorrect 

hypothesis is incorrect. Those experiments have equal settings to the following: the triplet 3-6-9 

is given. They are asked to produce another triplet, following the rule of the given triplet. As a 

participant is testing his hypothesis, for example, that the rule is numbered increasing by 3, a 

correct answer is 12-15-18. However, by searching only on positive cases, the participant will 

never know for sure, that his hypothesis is correct. Towards the triplet to confirm the hypothesis, 

the actual rule could be any three positive numbers or numbers increasing in size. Anyway, the 

majority of participants failed to attempt the hypothesis as wrong. And they are still certain about 

their rule being the one used in the given triplet.57  

This should not be confused with the positive test strategy, which is a strategy to test a hypothesis 

by examining instances which are expected to occur. Therefore, the positive test strategy is a 

conscious heuristic to decrease the workload.58 Baron, Beattie, and Hershey referred to this strat-

egy as the congruence heuristic as they showed that people prefer questions where the 

                                                           
51 Beyth-Marom and Fischhoff (1983). 
52 Raymond S. Nickerson (1998, p. 178). 
53 Raymond S. Nickerson (1998, p. 176). 
54 Koriat, Lichtenstein, and Fischhoff (1980). 
55 Matlin and Stang (1978). 
56 Bruner, Goodnow, and Austin (1956). 
57 Raymond S. Nickerson (1998, p. 179). 
58 Klayman and Ha (1987, p. 212). 
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hypothesis is correct by having a positive answer rather than questions where the hypothesis is 

correct by having a negative answer.59  

In addition to the fact of underweighting negative evidence, studies show the tendency of over-

weighting positive evidence as well. In their article, Pyszczynski and Greenberg interpreted this 

behaviour with a general observation of human beings. When evaluating evidence, people tend 

to need more evidence to reject a hypothesis rather than they need supporting evidence to ac-

cept a hypothesis.60  

Moreover, the confirmation bias is influenced by the tendency that people find what they are 

looking for. Different studies, such as the one by Kelley in 1950, show the effect of expectations 

in social situations. Therefore, Kelley pointed out the influence of a prior description on student's 

opinions about a guest lecturer. When giving a positive description, the students were more likely 

to rate the guest lecturer as a friendly and good lecturer as they did when having a negative prior 

description.61  

In addition to the discussed influences of the confirmation bias, several studies show that when 

asking people to explain why a hypothesis might be true, they tend to become even more con-

vinced about the hypothesis being true. This effect occurs even higher when the person has not 

given much thought to the hypothesis before being asked.62 Even if the experiment was carried 

out in a way that the testing person is going to know that the hypothesis is wrong at a certain 

moment, they often still believe in the hypothesis if they were asked to explain it beforehand. 

The participants that had not been tasked to explain it beforehand were more likely to accept the 

hypothesis to be wrong.63  

  

                                                           
59 Baron, Beattie, and Hershey (1988). 
60 Pyszczynski and Greenberg (1987). 
61 Kelley (1950). 
62 Campbell and Fairey (1985).; Sherman, Zehner, Johnson, and Hirt (1983). 
63 Ross (1977). 
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7 Practical implementation 

7.1 Scenario and setup 

Measuring the individual loss aversion and its impact on the motivated form of confirmation bias 

in a human-specific perspective will be explored by a scientific study, which will be explained in 

the following.  

This study is embedded in a customer survey coming after the buying process. It takes place either 

at the customers home or the local car dealer, as the participant feels more comfortable, espe-

cially because of the well-known framework. To induce them to participate at all as well as to 

cover their opportunity costs, everyone participating in the experiment receives a flat payment 

of €50. In addition to this, they are rewarded according to their decision in the experiment. The 

experiment is managed by ten professional interviewers. On the one side, this reduces the varia-

bles of disturbance as they are professionals. Furthermore, the small number increases the qual-

ity of the research, as the experiment leaders are reduced to a small number and therefore, the 

instructions, situational environment, and experimental settings, in general, are more likely to be 

the same for every participant. In the surveys, the participant is alone with two of the interview-

ers. There are several reasons for choosing two interviewers: Firstly, the group is not disturbed 

by other customers or car dealers and secondly, it enables the study to minimise disturbances 

that typically come along with human-beings, here in form of the interviewer. By choosing two 

interviewers these factors could be reduced and at the same time, it does not put too much pres-

sure on the participant. To reduce the external impacts on the participant, even more, the inter-

viewers are familiar with the experimental design and the questions asked in it, but not with the 

experimental hypothesis. This avoids any impact of the interviewers on the participants as the 

interviewers would try to illustrate the hypothesis to be true or false (→ confirmation bias). The 

whole experiment is in written form and the interviewer's job is to answer questions at any point 

and to evaluate the participant about his honesty and correctness of answering the questions.  

When customers buy the same product, they tend to share interests. The more cost-intensive the 

product is, the more likely it gets that they share the same interests. Therefore, the participants 

in this study are going to be car owners, who recently bought the same electric car. The partici-

pants will be German speakers and currently living in south Germany as the actual wage level is 
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above the average of Germany (Baden-Württemberg: 110%; Bayern: 106,4%)64  and the number 

of electric cars owned by a private citizen of south Germany made about 43,6% of electric cars in 

2018 in Germany (Bayern: 24,0%; Baden-Württemberg: 19,6%)65.  

Looking at the reasons for Germans to buy electric cars the most common reasons are as follows. 

First, electric cars are more comfortable and quieter, as the driver does not have to shift gears 

and there are no high torques. At least in Germany, buyers of electric cars getting rewarded in 

the shape of a reduction of the price up to 4.000€ in 2018.66 Furthermore, electric cars are free 

of taxes in the first 10 years. You are able to charge your car even at home and the range is enough 

for short to medium distances and around the city. In addition, electric cars do not exhaust gases 

while driving and the technical components are reduced to the needed ones and therefore, they 

are almost maintenance-free.67 All in all, buyers of electric cars often argue with the environment-

friendliness of the electric cars. However, the environment-friendliness of electric cars is a con-

troversially discussed topic and therefore, a good fundament for the experiment of individual loss 

aversion and confirmation bias. 

This experiment is designed with the following components of loss aversion and confirmation 

bias. To measure the individual value function of the participant it is necessary to use a within-

subject design. Therefore, the participant is answering both willingness to pay and willingness to 

accept. The group is divided randomly into two different situations. Each group should contain 

out of minimum 30 participants to assure a significant output. The first group is dealing with the 

within-subject design, consisting out of the seller’s and chooser’s scenario. However, to both dig-

nify and review the experiments of Gächter, Johnson, and Herrmann68 there is a control group 

dealing with a within-subject design, consisting out of the seller’s and buyer’s scenario. Moreover, 

this experiment will cover the motivated form of confirmation bias, as the motivated form occurs 

to be more relevant in the day to day business life. In addition, several pilot sessions should be 

used to test and fine-tune the experimental design. 

                                                           
64 Gehalt.de (2018). 
65 Kraftfahrt-Bundesamt (2018). 
66 ("Elektromobilität," 2018). 
67 Sedlak. 
68 Gächter et al. (2007). 
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7.2 Determining the loss aversion 

The introduction concerning the human-specific loss aversion part of all group equals each other 

as follows. It gives the participant the first overview, why he or she is doing the questionnaire as 

well as how they should respond to the questions.  

In the following questionnaire, there is no right or wrong answer. Your response to 

each question should reflect your own preferences without any external influence. 

Like other parts of this questionnaire, the following questions are part of a scientific 

research on how consumer make economic choices. 

After the introduction, the instructions for the different groups vary. The individual instructions 

will be explained further. Furthermore, the exact questionnaire handed to the participant is 

shown in the appendix.  

Seller  

The sellers are the ones getting an attractive gift. As they are recent buyers of an electric car, they 

get a model version of the same car, which cost approximately 5€ when buying it in the store. 

This information is not provided at the time when they receive the gift. After receiving the gift 

they get the choice of whether they want to keep it or they want to sell it. For this, they have a 

table in the following form: 

If the price is 0,0€ □I am ready to accept □I am not ready to accept 

If the price is 0,5€ □I am ready to accept □I am not ready to accept 

Table 1: Extraction of the sellers' questionnaire 

The participant chooses between rejecting the offer or accepting it in steps of 0,5€. The reason 

for choosing these increments is that the participant has the opportunity to compare the decision 

they face at the moment with the one before. This makes the decision-making process easier. 

Choosing a given amount of money at all can be reasoned by the fact that human beings can 

decide easier and faster when comparing two options rather than choosing an amount of money 

on a huge scale. The scale of increasing by 0,5€ can be explained by the attempt to avoid getting 

the participant's annoyed by asking them too often for their willingness to accept. Moreover, 
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many little steps would make the decision process more difficult as the comparing component is 

much harder if the opportunities differ not a lot from each other. 

Furthermore, the participants know that after they answer every question the price by which the 

interviewer will buy the toy is determined randomly between 0,0€ and 10,0€ and every price is 

equally likely to be determined. This is ensured by using a computer program, which ensures the 

equal opportunity to depict every number. In case the determined price is higher than the seller 

was willing to accept the offer, the participant gets the determined money in exchange for the 

model car. The participant keeps the model car in case that the determined price is lower than 

the stated willingness to accept. Negotiations are not allowed in any of the steps. Applying this 

mechanism first described by Becker et al. in 1964 guarantees that the participants respond to 

the questions with their true preference.69   

Buyer 

The buyers are the ones having the choice to buy an attractive gift. As recent buyers of electric 

cars, they get the offer of buying a model version of the same car. They do not know the real 

value of the model car. However, they state, how much they are willing to pay, to own the pre-

sented model car. For this, they have a table in the following form: 

If the price is 0,0€ □I am ready to pay □I am not ready to pay 

If the price is 0,5€ □I am ready to pay □I am not ready to pay 

Table 2: Extraction of the buyers' questionnaire 

The participant chooses between rejecting and accepting the offer in steps of 0,5€. Furthermore, 

the participant is aware that the price, at which the model car is sold, is determined randomly 

and that every amount between 0,0€ and 10,0€ has the same probability to be determined. In 

case the determined price is higher than the stated willingness to pay, the participant does not 

get the model car and the survey goes on. If the determined price is lower than the stated will-

ingness to pay, the participant becomes the model car in exchange for the determined money. 

Negotiations are not allowed in any steps and the same mechanism and explanations apply as in 

the seller's scenario.  

                                                           
69 Becker, Degroot, and Marschak (1964). 
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Chooser 

The choosers are the ones having the choice of either receiving money or an attractive gift. As 

recent buyers of electric cars, they get the offer of receiving a model version of the same car. 

They do not know the real value of the model car. To determine, whether they receive money or 

the model car, they have to state out, at what price they are willing to receive money instead of 

the model car. This is equal to the situation, the sellers face: receiving the model car or money. 

For this, the participants have a table in the following form: 

If the price is 0,0€ □I am ready to accept □I am not ready to accept 

If the price is 0,5€ □I am ready to accept □I am not ready to accept 

Table 3: Extraction of the choosers' questionnaire 

The participants choose between rejecting and accepting to receive money instead of the model 

car in steps of 0,5€. Furthermore, the participant is aware that the price, at which the car model 

is exchanged with money, is determined randomly and that every price within the range of 0,0€ 

and 10,0€ is equally likely to be determined. In the case that the determined price is higher than 

the stated willingness to accept, the participant will receive money in the amount of the deter-

mined price. Whereas if the determined price is lower than the stated willingness to accept, the 

participant will receive a model car suiting with the recently bought electric car. Negotiations are 

not allowed in any steps and the same mechanism and explanations apply as in the seller’s sce-

nario.  
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Loss and gain in the scenario 

In this scenario, the decisions of the three groups differ from each other. The decisions, the seller 

have to face, are shown in figure 2.  

 

Figure 2: The seller's choice 

The initial situation is a combination of the 50€ they receive for participating in the survey and 

the additional unknown value of the model car. However, they know that the value of the model 

car is within the range of 0€ and 10€. In case the price is above the stated willingness to accept 

the offer of selling the model car, the amount of money replaces the model car. In this situation, 

the loosing of the model car equates to the loss the participant senses when making the decision 

beforehand. At the same time, receiving money equates to the gain the participant senses when 

making the decision.  

Figure 3 contains the decisions the buyer has to face during the experiment.  
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Figure 3: The buyer's choice 

As the buyer does not receive a model car in advance, the 50€ that they receive for participating 

in the survey defines the initial situation. After stating their willingness to pay for receiving a 

model car, there are two possible outcomes. On the one hand, the buyer's financial situation does 

not change, in case the determined price is above their stated willingness to pay. The other way 

around, in case the determined price is below their stated willingness to pay, their amount of 

money will decrease in the value of the determined price and is replaced with the model car. In 

either way, the total amount equals the initial situation. Therefore, in case the price is below their 

willingness to pay, the participant experience, when thinking rational, the same value when gain-

ing the model car and losing the money. 

The choices the chooser has to consider can be seen in figure 4.  

 

Figure 4: The chooser's choice 

The chooser’s initial situation equals the one of the buyers. However, in case the estimated price 

is above the willingness to accept, the chooser receives money identical to the estimated price. 

Corresponding, the choosers receive a model car in case that the price is below their willingness 

to accept the offer. In both cases, the choosers gain something.  

In all three cases, the actual felt happiness/sadness of the participants is dependent on the dif-

ference between the stated willingness to pay or accept and the determined price, which is illus-

trated in figure 5. The buyers e.g. may lose money when the price is below their stated willingness 

to pay. However, in case that the determined price is not identical with the stated willingness to 

pay, the gain is higher as the loss. As the buyer does not only receive the model car but also keep 

the difference between their stated willingness to pay and the actually paid money, in general, 

they gain something.  

50

50+x

50

xPrice below WTA

Price above WTA

Initial Situation

Chooser

Money Car X = [0,10]



31 

 

Figure 5: The difference between the stated willingness to pay or accept and the determined 

price 

7.3 Measuring the individual loss aversion 

Concerning the measurement of the individual loss aversion, several aspects should be consid-

ered. First, the within-subject analysis might involve statistical problems, such as the reasonable 

lack of independence between the choices the participant make in the first and second request 

about their willingness to pay/accept.70 Even though this variable cannot be eliminated com-

pletely, changing the order of asking about the willingness to pay and accept in 50% of the cases 

might reduce the bias coming along with that problem. Moreover, as the participant is answering 

a customer survey, there is the possibility of trying to distract the participant by asking questions 

of other subjects in between the requests as well. This might reduce the influence on the latter 

decisions by the decisions the participant did in the first place. Furthermore, it is suggested to pull 

apart the two requests as much as reasonably possible to reduce the influence of the variable as 

much as possible.  

As mentioned, the participants will face randomly different scenarios. There are four scenarios 

possible. 

Seller – Buyer; Buyer – Seller; Seller – Chooser; Chooser – Seller.    

However, the total amount of people participating in each scenario should be the same. This is 

reasoned by additional confounding variables coming along with the erratic splitting of the par-

ticipants, which would influence the outcome.  

In addition, the scenarios show a problem coming along with within-subject designed researches 

similar to this one. To assure that the second request, whether it is their willingness to accept or 

to pay, can still be implemented, the participant has to be fooled. In the sections before as well 
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as in the official instructions handed out to the participants, an important part of the experi-

mental design is to make sure that the participant is stating the willingness to pay/accept as close 

to the truth as possible. To ensure this, the experimental instructions clearly states that every 

price is equally likely to be determined. However, why this cannot be implemented will be shown 

in the following.   

In the Seller-Buyer scenario, the participants first receive the model car. In case the participants’ 

willingness to accept the offer is higher than the determined price, the model car will not be 

exchanged with the money. In this case, in the second request, the participant would already own 

the model car. Therefore, asking for their willingness to pay for receiving an additional model car 

would not represent the original consideration. This points out that the determined price in the 

Seller-Buyer scenario has to be higher than the participant's willingness to accept. Anyway, within 

the possible scale, the determined price can still be determined randomly. This randomisation 

might reduce variables influencing the second choice, such as psychological variables that ap-

pears when the determined price is close to the stated price or the other way around, far away 

from the stated price.  

The Buyer-Seller scenario has two possible intermediate results after requesting the first decision. 

In case the participants receive the model car, the sense of gifting a similar model car when start-

ing the second request does not represent the original consideration, as the participant has two 

model cars and will only lose one in case the willingness to accept is lower than the determined 

price in the seller scenario. However, in case that the participant does not receive the model car 

in the buyer scenario, the choice the participant has to face in the second scenario, the seller’s 

scenario, is similar to the original consideration. Therefore, it might be needed to manipulate the 

determination process of the offered price again to ensure that the participant does not receive 

the model car already in the first scenario. Furthermore, within the possible scale, it might be 

again reasonable to determine the offered price randomly.  

In the Seller-Chooser scenario, the assumptions are similar to the Seller-Buyer scenario. As the 

participant should not own the model car already when facing the chooser’s scenario, the re-

search should be manipulated in the way that the participant sells the model car in the first re-

quest. Like in the other scenarios, the offered price can be determined randomly within the pos-

sible scale.  

The Chooser-Seller scenario is the only scenario where the manipulation of the research might 

not be needed. This would be the case if the chooser is receiving the model car in the first request 
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and has the opportunity to sell the car in the second request again. On the other side, the partic-

ipant will receive first the money and then, in the seller’s scenario, receive the car anyway. How-

ever, as this scenario is not similar to the original consideration, as the participant might receive 

money and the car, all scenarios have to be manipulated. In this case, the chooser’s scenario must 

end with the receiving of the model car to ensure a significant output of the research.   

In all cases, the extreme cases are not able to be manipulated. Therefore, in case the participant 

is not willing to accept the offer at all or to pay anything, the results cannot be included in the 

outcome of the research.  

All in all, there is a need for manipulation in every possible scenario constellation, even though 

this might not be necessary at first sight. However, to manipulate the experiment as well as fool-

ing the participant comes along with ethical problems. One of the ethical principles coming along 

with psychological research is the principle of avoidance of deception. To temper this loss of trust, 

which is generated by the manipulations, there should be an elucidation of the procedure after 

the experiment. By pointing out the same explanation mentioned above to the participant, there 

is a chance that the loss of trust is tempered or eliminated. Furthermore, the participant should 

have the opportunity to veto their agreement they give beforehand in the experiment, as the 

framework has changed.71 

In general, the individual loss aversion is going to be measured as further explained in the ‘Indi-

vidual loss aversion’ chapter in this publication. In the two seller/buyer constellations, the indi-

vidual loss aversion is going to be measured with the ratio between the participant’s willingness 

to accept the offered price as the seller and their willingness to pay for the model car. 

𝜆 =  
𝑊𝑇𝐴𝑠𝑒𝑙𝑙𝑒𝑟

𝑊𝑇𝑃𝑏𝑢𝑦𝑒𝑟
 

In contrast, in the two seller/chooser constellations, the individual loss aversion is going to be 

measured with the ratio between the participant’s willingness to accept the offered price as the 

seller and their willingness to accept money instead of the model car as the chooser. 

𝜆 =  
𝑊𝑇𝐴𝑠𝑒𝑙𝑙𝑒𝑟

𝑊𝑇𝐴𝑐ℎ𝑜𝑜𝑠𝑒𝑟
 

In all scenarios, the willingness to accept/pay equates the stated price, at which the participant is 

willing to change the former status.   

                                                           
71 Hussy, Schreier, and Echterhoff (2013). 
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7.4 Measuring the individual motivated confirmation bias 

To determine the individual motivated confirmation bias, there is a questionnaire, which can be 

seen in the appendix.72 The questions will be spread among the customer's survey in 8 different 

positions.  

The questions (1) to (3) stick in the same order. They should be positioned at the beginning of the 

customer survey. They determine whether the ecological performance of electric cars did influ-

ence the participant’s decision in the recent buying process of the electric car. Furthermore, the 

questions evaluate the current opinion of the participant concerning the environmental-friendli-

ness of electric cars as well as how the participant rank the ecological performance compared 

with the types of engine gasoline, diesel, gasoline-hybrid, and fuel cell. Question (1) is a critical 

question concerning the motivated form of the confirmation bias. The participant has the options 

to affirm that the ecological performance of the recently bought car influenced the decision in 

favour of it or not. By affirming, the participant points out that any confirmation bias measured 

in the research is based on the motivated confirmation bias. This is reasoned by the participant's 

involvement of the ecological performance into the decision-making process. Question (3) is a 

critical question concerning the determination of the individual confirmation bias. It requests the 

participant's opinion on the environmental-friendliness of electric cars on a scale of 1 to 7. The 

score 1 equates to the perception that the car is very environmentally-unfriendly, 4 represents a 

neutral opinion, and the number 7 represents a high level of environmental-friendliness. This 

stated number, combined with the outcome of the question (10), will be used to measure the 

individual confirmation bias. We will cover more detail when addressing the question (10).  

Questions (4) to (9) will be asked separately within the customer survey. They should be posi-

tioned between the beginning and the ending part. The gaps between the questions should be as 

even as possible to decrease possible additional variables and influences coming along with the 

answering process of the different questions to each other. Those questions contain rational 

pointed out facts about electric cars, concerning their environmental-friendliness. There are three 

questions pointing out negative aspects of electric cars and three questions pointing out the pos-

itive aspects. All questions should not cause any emotional statement. The reason for this non-

emotionally charged questions are the side effects influencing human being when getting 

                                                           
72 To get a deeper inside about how to design and implement questionnaires and how it is done in 

this paper, see: Oppenheim (2004). 
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triggered with negative or positive emotions. Therefore, the questions should be as non-emo-

tional and objective as possible. This can be seen especially looking at the questions asked after 

the facts have been pointed out. They ask about the awareness and knowledge of the facts skip-

ping any trigger pointing to the possible outcome the experiment is looking for. This eliminates 

at the same time the confirmation bias, which the head of the experiment and the instructor 

might have. Furthermore, asking about the awareness of the facts gives more inside of the par-

ticipant's confirmation bias. In the analytical part, there is the chance to use this data to analyse 

at what specific points the confirmation bias occurred. Moreover, all questions (4) to (9) have 

counterparts with the similar framing. Those pairs and their input are: 

Question (4), negative, and question (5), positive.  

Question (6), negative, and question (7), positive.  

Question (8), negative, and question (9), positive.  

Looking at the presented pairs, it becomes clear that a pair is always a match of positive aspects 

about entirely electric cars and a negative one, with the same general framework and question. 

All questions will be randomly positioned within the earlier stated optimal positions. This reduces 

the variables coming along with e.g. position the pairing questions after each other or positioning 

first all negative aspects. All these variables will be reduced when (re-)position the questions (4) 

to (9) randomly for every participant.  

Question (10) requests the same as the question (3) already did. However, it has slightly different 

wording. This might reduce the feeling the participant gets when answering the same question 

twice. Using almost the same question might be necessary looking at the fact that the decision 

the participant is requested about should include the same trigger and question as the original 

one. Again, the number 1 equals the car to be very environmental-unfriendly, the number 4 

equals a neutral opinion, and number 7 equals the car to be very environmental-friendly. 
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7.5 The value of confirmation bias 

The value of confirmation bias will be determined indirectly by the difference between the values 

stated in question (3) and (10). The following value function will be used.  

𝑣(𝑎, 𝑏) =  |𝑎 − 𝑏| 

Formula 8: The value function of the occurrence of the confirmation bias 

In this value function, ‘a’ is the value, the participant states out in question (3) and ‘b’ is the value, 

the participant states out in question (10). Therefore, in this research, the maximal possible dis-

crepancy is 6 and the lowest 0. Furthermore, the confirmation bias only occurs when the discrep-

ancy is 0. This results out of the logic that the participant should adjust their evaluation when 

receiving new information in favour of or against their prior hypothesis. The confirmation bias 

tells in general that information is collected and interpreted the way that they confirm the prior 

hypothesis of the participant. Therefore, if the discrepancy between the question (3) and the 

question (10) is 0, even though the participant received new information leading to a change in 

question (10) compared to question (3), the participant is influenced by the confirmation bias.  

Moreover, in the experiment, there are negative and positive aspects of entirely electric cars. As 

the different aspects have also different effects depending on the participant it is generally as-

sumed that in case the participant receives new information, all factors influence the participant 

to the same extent. Therefore, if the participant receives one negative and one positive new 

information, it is assumed that both have a balancing effect on each other. An overview of which 

participants this research focusses on can be seen in figure 6.  

 

Figure 6: The participants this research focusses on 
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The value of confirmation bias will be determined within the participants, who appear to be in-

fluenced by the confirmation bias. Within those participants, there are three possible scenarios, 

which can occur.  

The participant receives more new information from the opposite site (nega-

tive/positive) than the stated first value (negative/positive sector). The new infor-

mation appears to have no influence on the participant and the discrepancy be-

tween the values of the question (3) and (10) is 0.  

The participant receives more new information from the same site (negative/posi-

tive) than the stated first value (negative/positive sector). The new information 

appears to have no influence on the participant and the discrepancy between the 

values of the question (3) and (10) is 0.  

The participant receives more new information from any site (negative/positive) 

than from the other and first stated a neutral (Value in question (3) = 4) value. The 

new information appears to have no influence on the participant and the discrep-

ancy between the values of the question (3) and (10) is 0.  

Even though it might be reasonable to separate the scenarios in terms of the value of confirmation 

bias, there are also arguments against the separation, as the variable of the individualistic partic-

ipant has a too high impact. It might be reasonable to say that new information from the opposite 

site cause a higher confirmation bias than from the same site, as they might disconfirm the original 

hypothesis more than new information from the same site. However, the different input on the 

decision-making process between these scenarios is influenced by individualistic variables, which 

might differ a lot among different participants. This causes this simplification.  

Therefore, the value of confirmation bias will be determined as shown in formula 9.  

𝐶𝐵(𝑎, 𝑏) =  |𝑎 − 𝑏| 

Formula 9: The value function of confirmation bias 

In the value function, the variable ’a’ signifies the number of the answer ’no’ the participant 

chooses when answering the questions with positive aspects. The variable ’b’ signifies the number 

of the answer ’no’ the participant chooses when answering the questions with negative aspects. 
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The discrepancy between those two variables measures the value of the confirmation bias (CB). 

The higher the value gets, the higher is the measured confirmation bias.  

In the presented measuring process of the confirmation bias in this study, the highest confirma-

tion bias would be the value ’3’ and the lowest ’1’. However, the more information the experiment 

provides to the participant, the higher the value of confirmation bias might be. Therefore, the 

interpretation of the strength the confirmation bias occurs has to be appropriately adjusted de-

pending on the experimental design when being implemented. Within this research, there are 

three possible values of confirmation bias. Therefore, the value ’1’ signifies a low level of confir-

mation bias, the value ’2’ signifies a medium level of confirmation bias, and the value ’3’ signifies 

a high level of confirmation bias.  

7.6 Hypothesis 

Within the analysation process, the two measurements of the individual loss aversion and the 

individual motivated confirmation bias will be combined. As this paper researches the impact of 

the loss aversion on the motivated confirmation bias, the outcome will be a graph pointing out 

the results of the research. The hypotheses of this paper are as follows. 

Hypothesis 1: The higher the loss aversion, the lower the confirmation bias.  

Hypothesis 1 can be explained as follows. The higher the loss aversion, the more fearful the same 

participant might be. This causes more open-minded and realistic thinking of the participant. 

Therefore, the participant is more open to adjusting further statements when receiving new facts 

and information, which equals a lower confirmation bias. The participant has received information 

clearer and adapts the prior statement more when having a higher loss aversion. Overall, the 

higher the loss aversion gets, the lower might be the confirmation bias.  

Hypothesis 2: The higher the loss aversion, the higher the confirmation bias.  

Even though hypothesis 2 contradicts hypothesis 1, both hypotheses might be correct. Hypothesis 

2 can be explained as follows. The higher the loss aversion, the more fearful the same participant 

might be. Therefore, the participant might be more fearful of being wrong with the stated hypoth-

esis/statement. This might cause a higher confirmation bias. The participant might interpret in-

formation the wrong way or even avoid aspects pointing out that the former statement is 
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incorrect. This rejection of the information is caused by the higher fear the participant has by the 

higher loss aversion. Overall, the higher the loss aversion gets, the higher might be the confirma-

tion bias.  

As Hypothesis 1 and 2 contradict each other, further data collection should be done before the 

research question can be analysed. Therefore, the participants will be subdivided into two groups 

representing the characteristics in the two hypotheses. In the first group, group (A), there are the 

participants, who can be represented by the characteristics shown in the explanation of 

hypothesis 1. In the second group, group (B), there are participants, who can be represented by 

the characteristics shown in the explanation of hypothesis 2. How the participants will be divided 

can be seen in section 7.7: Determining the group membership.  

7.7 Determining the group membership 

Concerning the evaluation, in which group the individual participant belongs, there is going to be 

additional questions within the customers’ survey. To determine the individual curve affiliation, 

the participant is doing a self-assessment. Within that self-assessment, the participant evaluates 

three questions. The determined group value is composed out of those three values to reduce 

confounding variables caused by the participant, the situation, and the questions asked. By 

spreading the value determination on three individual questions, problems such as misunder-

standings within one question might affect the outcome less. Within the three questions, the 

same process of positioning will be done like in the questionnaire, where the value of confirma-

tion bias is determined. The three questions should be asked separately to reduce influences on 

each other and the distance should be maximised between them. Furthermore, the order will be 

determined randomly. The questions are as follows and the questionnaire, which will be shown 

to the participant, can be seen in the appendix.  

(11) How open do you see yourself, concerning confessing? (1 = I am always admit-

ting mistakes immediately; 7 = I am never admitting mistakes) 

(12) How much does new information influence you, concerning existing beliefs? (1 

= New information influence my existing believes strongly; 7 = New information 

influence my existing believes not at all) 
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(13) How rational and realistic do you gather information and facts? (1 = I always 

gather information and facts the exact same way, they are presented; 7 = I always 

gather information and facts the way I feel about them) 

All three shown questions will determine the group, the individual participant belongs to. The 

group will be determined by the average of the three values stated in the questions. The mathe-

matical equation to the determination of the group membership can be seen in formula 10.  

Gv(a,b,c) = 
𝑎+𝑏+𝑐

3
 

Formula 10: The group value function 

Within the group value function, the variable ’a’ signifies the value the participant states out in 

question (11). Similar to that, the variable ’b’ signifies the value the participant states out in the 

question (12), and the variable ’c’ signifies the value the participant states out in the question 

(13).  

The first group is the one having a group value (Gv) of 4 or lower. Therefore, they can be described 

as being open to admit mistakes, as being influenced by new information, and as being rational 

and realistic when gathering information and facts. The second group is the one having a group 

value above 4. They can be described as not being open to admit mistakes, as not being influenced 

by new information, and as not being rational and realistic when gathering information and facts. 

Therefore, the first group equals the characteristics of the members of the group (A) should rep-

resent. The other way around, the second group mentioned in this section equals the character-

istics of the members of the group (B). An overview of the process of determination of the group 

membership can be seen in figure 7.   

 

Figure 7: Determine the group membership 
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7.8 Results 

In this paper, the focus of research is the impact of the loss aversion on the motivated confirma-

tion bias. Concerning this, the individual value of loss aversion (LA) is the independent variable. 

Accordingly, the individual value of confirmation bias (CB) in the motivated form is the dependent 

variable. The relationship between the two values, LA and CB, will be shown in a value function. 

As there are two groups of participants according to the two hypotheses, there are two different 

value functions.  

Therefore, in the first step, the participants will be divided according to their group membership. 

In the next step, the combination of the individual participants' loss aversion and confirmation 

bias will be marked in the graph. The value function in figure 8 shows the theoretical relation 

between the individual loss aversion and the confirmation bias of participants being a member of 

the group (A) when applying the hypothesis 1. The higher the value of loss aversion (LA), the lower 

the value of confirmation bias (CB). 

 

Figure 8: The theoretical relation between the individual loss aversion and the confirmation bias 

of participants being a member of the group (A) 

Furthermore, figure 9 shows the theoretical relationship between the individual loss aversion and 

the confirmation bias of participants being a member of the group (B) when applying the hypot-

hesis 2. The higher the value of loss aversion, the higher the value of confirmation bias. 
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Figure 9: The theoretical relation between the individual loss aversion and the confirmation bias 

of participants being a member of the group (B) 

In both value functions, there is a diminishing marginal utility assumed. This assumption is based 

on the general fact that changes loom larger in the first place than in the second. Furthermore, it 

is pointed out in this paper that the loss aversion is an unconscious bias. The participants might 

not be aware of the fact that they are biased by loss aversion. However, the higher the value of 

loss aversion gets, the higher is the probability that the participant is getting aware of the influ-

ence by the loss aversion. This might explain the diminishing marginal utility, as the participants 

are getting more aware of the influence the higher the loss aversion is, and they try to counteract. 

This counteracts might cause diminishing sensitivity. Therefore, the gradient of the value function 

f1 reduces with its size and the gradient of the value function f2 increases with its size.  

The actual shape and characteristics of the curve will be figured out when the experiment is con-

ducted. An overview of the hypotheses of this paper and the theoretical outcome can be seen in 

figure 10.  
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Figure 10: Overview of the theoretical outcome of the hypotheses 
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8 Discussion 

Concerning the practical implementation, the experimental design, and the analysis of the results 

various adjustments might be necessary. First, when implementing the experiment, the men-

tioned confounding variables need to be adjusted. As many confounding variables depend on the 

experiment, there were only discussions over a few variables and how to minimize their effects. 

However, to ensure a high-quality outcome, the experimental design and setting has to be re-

thought and, if necessary, adjusted. A general technique, which is used in this paper as well, is 

the randomisation. To this day, randomisation might be the best technique to reduce confound-

ing variables. There are also online tools, which can be used to randomise such as random-

izer.org.73  

The measuring of the confirmation bias seems to need a big sample group. As the research sub-

jects are minimised to only the described certain ones.  The others are still answering the rest of 

the questions and the individual loss aversion will still be determined. Therefore, further research 

with the participants, who not suit all the necessary criteria, should be considered. There should 

be a special focus on a bias that can be seen as the counterpart of the confirmation bias.  

At the time this research paper was writing there had been no bias that can be described as the 

counterpart of the confirmation bias. However, this paper not only provides a method to measure 

the confirmation bias. It might be possible to modify the experiment to measure this unknown 

bias.  

Furthermore, this paper provides the basis to research an additional biases. Those biases can be 

shown in the following scenario. The participant stated his hypothesis about entirely electric cars 

in question (3). After this, the participant does not receive any new information and therefore, 

the stated value in question (10) should not differentiate from the one in question (3). However, 

the participant is changing his hypothesis and states a different value in question (10). There are 

two possible scenarios. First, the participant changes the value in the confirming direction. This 

means, the participant increases the value in the positive sector or decreases the value in the 

negative sector. In this scenario, the participant is influenced by the information without it being 

new. Even though the participant might confirm the first stated hypothesis this phenomenon is 

not the confirmation bias. Second, the participant changes the value in the opposite direction of 

                                                           
73 ("Research Randomizer"). 
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the first statement. This means, the participant decreases the value in the positive sector or in-

creases the value in the negative sector. In this scenario, the participant evaluated the infor-

mation irregular again, as there is no new information. Both biases could be researched further, 

especially as this paper already shows a basis, how to measure it.  

In general, the experimental design should be reconsidered when implemented. A strong focus 

needs to be put into the design of the questionnaire. It should be up-to-date, contain relevant 

facts, and should always be trustworthy to ensure a high-quality outcome of the surveys. Addi-

tionally, when measuring the value of confirmation bias, there should be more information and 

facts than in this paper. This gives the opportunity to differentiate more between the levels of 

value.  

To ensure the highest possible objectivity, reliability, and validity further adjustments might be 

considered. Therefore, it might be necessary to add a questionnaire concerning confounding var-

iables such as the mood of the participant. Depending on the mood, humans tend to mistrust 

information or have a higher attentiveness.74 Furthermore, as the experiments will not be imple-

mented, there might be thoughts and explanations missing in this paper about facts or settings, 

that were considered as not relevant to be discussed detailed.  

 
 
 
Fußnoten: Abstand auf 1 manuell ändern und Schrift auf Calibri 11 ändern- auch in Verzeichnis-
sen 

Literaturverzeichis um Internetquellen erweitern. 

Formelnummern etc. überprüfen 
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74 Gerrig, Dörfler, and Roos (2016, pp. 458–468). 
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10 List of Appendencies 

Determining the willingness to accept: The seller’s questionnaire  

In the following questionnaire, there is no right or wrong answer. Your response to each question 

should reflect your own preferences without any external influence. Like other parts of this sur-

vey, the following questions are part of scientific research on how consumer make economic 

choices. Please read the instructions carefully and feel free to ask the interviewer in case you have 

any questions or problems. 

CONGRATULATION! 

You have just won the following model version of your new car. 

You can keep it after this survey! 

In case that you do not want to keep this model car, you have the option to sell it to the inter-

viewer. Therefore, we would like you to mark the minimum acceptable price at which you are 

willing to sell the model car on the following page. Please make sure that you understand the 

below instructions. 

In case your indicated lowest price of accepting the offer is lower than the offered 

price, you will receive the offered amount of money in exchange for the model car. 

In case your indicated lowest price of accepting the offer is higher than the offered 

price, the car will not be sold to the interviewer.  

Indicated price 

Offered price 

0,00€ 10,00€ 

Offered price 

Indicated price 

0,00€ 10,00€ 

Figure 11: The seller's situation (1) 

Figure 12: The seller's situation (2) 
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The price at which the interviewer will offer you to buy the car will be randomly determined. The 

price will be between 0€ and 10€ and every price is equally likely to be determined. The scientific 

reason for this is that you cannot influence the price. Therefore, you have a higher incentive to 

state out the price of your true preference, which is acutely needed to assure high-quality re-

search. It is not allowed to negotiate the price and you cannot change your choice after you made 

it.  

 

Price in € 
Please make a cross in the checkbox whether you are ready or 

not to accept the offer for the car model. 
If the price is 0,0€ □I am ready to accept □I am not ready to accept 

If the price is 0,5€ □I am ready to accept □I am not ready to accept 

If the price is 1,0€ □I am ready to accept □I am not ready to accept 

If the price is 1,5€ □I am ready to accept □I am not ready to accept 

If the price is 2,0€ □I am ready to accept □I am not ready to accept 

If the price is 2,5€ □I am ready to accept □I am not ready to accept 

If the price is 3,0€ □I am ready to accept □I am not ready to accept 

If the price is 3,5€ □I am ready to accept □I am not ready to accept 

If the price is 4,0€ □I am ready to accept □I am not ready to accept 

If the price is 4,5€ □I am ready to accept □I am not ready to accept 

If the price is 5,0€ □I am ready to accept □I am not ready to accept 

If the price is 5,5€ □I am ready to accept □I am not ready to accept 

If the price is 6,0€ □I am ready to accept □I am not ready to accept 

If the price is 6,5€ □I am ready to accept □I am not ready to accept 

If the price is 7,0€ □I am ready to accept □I am not ready to accept 

If the price is 7,5€ □I am ready to accept □I am not ready to accept 

If the price is 8,0€ □I am ready to accept □I am not ready to accept 

If the price is 8,5€ □I am ready to accept □I am not ready to accept 

If the price is 9,0€ □I am ready to accept □I am not ready to accept 

If the price is 9,5€ □I am ready to accept □I am not ready to accept 

If the price is 10,0€ □I am ready to accept □I am not ready to accept 

Table 4: The seller's decision template 



54 

Determining the willingness to pay: The buyer’s questionnaire   

In the following questionnaire, there is no right or wrong answer. Your response to each question 

should reflect your own preferences without any external influence. Like other parts of this sur-

vey, the following questions are part of a scientific research study on how consumer make eco-

nomic choices. Please read the instructions carefully and feel free to ask the interviewer in case 

you have any questions or problems. 

 
Unfortunately, you do not receive the following car model. 

However, you can purchase it and keep it after this survey! 

In case that you want to purchase this model car, you have the chance to buy it from the inter-

viewer. Therefore, we would like you to mark the maximum acceptable price that you are willing 

to pay for the model car. Please make sure that you understand the following procedure. 

In case your indicated highest price of paying for the model car is lower than the 

offered price, you will not receive the model car and keep your money.  

In case your indicated highest price of paying for the model car is higher than the 

offered price, you will receive the model car in exchange for the offered amount of 

money.    

Indicated price 

Offered price 

0,00€ 10,00€ 

Offered price 

Indicated price 

0,00€ 10,00€ 

Figure 13: The buyer's situation (1) 

Figure 14: The buyer's situation (2) 
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The price at which the interviewer will offer you to sell the car will be randomly determined. The 

price will be between 0€ and 10€ and every price is equally likely to be determined. The scientific 

reason for this is that you cannot influence the price. Therefore, you have a higher incentive to 

state out the price of your true preference, which is acutely needed to assure high-quality re-

search. It is not allowed to negotiate the price and you cannot change your choice after you made 

it.  

 

Price in € 
Please make a cross in the checkbox whether you are ready or 

not to pay for the car model. 
If the price is 0,0€ □I am ready to pay □I am not ready to pay 

If the price is 0,5€ □I am ready to pay □I am not ready to pay 

If the price is 1,0€ □I am ready to pay □I am not ready to pay 

If the price is 1,5€ □I am ready to pay □I am not ready to pay 

If the price is 2,0€ □I am ready to pay □I am not ready to pay 

If the price is 2,5€ □I am ready to pay □I am not ready to pay 

If the price is 3,0€ □I am ready to pay □I am not ready to pay 

If the price is 3,5€ □I am ready to pay □I am not ready to pay 

If the price is 4,0€ □I am ready to pay □I am not ready to pay 

If the price is 4,5€ □I am ready to pay □I am not ready to pay 

If the price is 5,0€ □I am ready to pay □I am not ready to pay 

If the price is 5,5€ □I am ready to pay □I am not ready to pay 

If the price is 6,0€ □I am ready to pay □I am not ready to pay 

If the price is 6,5€ □I am ready to pay □I am not ready to pay 

If the price is 7,0€ □I am ready to pay □I am not ready to pay 

If the price is 7,5€ □I am ready to pay □I am not ready to pay 

If the price is 8,0€ □I am ready to pay □I am not ready to pay 

If the price is 8,5€ □I am ready to pay □I am not ready to pay 

If the price is 9,0€ □I am ready to pay □I am not ready to pay 

If the price is 9,5€ □I am ready to pay □I am not ready to pay 

If the price is 10,0€ □I am ready to pay □I am not ready to pay 

Table 5: The buyer's decision template 
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Determining the willingness to accept: The chooser’s questionnaire  

In the following questionnaire, there is no right or wrong answer. Your response to each question 

should reflect your own preferences without any external influence. Like other parts of this sur-

vey, the following questions are part of a scientific research study on how consumer make eco-

nomic choices. Please read the instructions carefully and feel free to ask the interviewer in case 

you have any questions or problems. 

Unfortunately, you do not receive the following car model. 

However, you have the possibility to either receive a compensation payment or the car model 

and keep it after this survey! 

In case that you want to receive this model car, you have the chance to receive it from the inter-

viewer. Therefore, we would like you to mark the maximum acceptable price which you are will-

ing to accept receiving money instead of the model car. Please make sure that you understand 

the following procedure. 

In case your indicated lowest price of accepting the offer is lower than the offered 

price, you will receive the offered amount of money instead of the model car.  

In case your indicated lowest price of accepting the offer is higher than the offered 

price, you will receive the model car instead of the offered amount of money. 

 

Indicated price 

Offered price 

0,00€ 10,00€ 

Offered price 

Indicated price 

0,00€ 10,00€ 

Figure 15: The chooser's situation (1) 

Figure 16: The chooser' situation (2) 
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The price at which you will receive the money instead of the model car will be randomly deter-

mined. The price will be between 0€ and 10€ and every price is equally likely to be determined. 

The scientific reason for this is that you cannot influence the price. Therefore, you have a higher 

incentive to state out the price of your true preference, which is acutely needed to assure high-

quality research. It is not allowed to negotiate the price and you cannot change your choice after 

you made it.  

 

Price in € 
Please make a cross in the checkbox whether you are ready or 

not to accept the offer for the car model. 
If the price is 0,0€ □I am ready to accept □I am not ready to accept 

If the price is 0,5€ □I am ready to accept □I am not ready to accept 

If the price is 1,0€ □I am ready to accept □I am not ready to accept 

If the price is 1,5€ □I am ready to accept □I am not ready to accept 

If the price is 2,0€ □I am ready to accept □I am not ready to accept 

If the price is 2,5€ □I am ready to accept □I am not ready to accept 

If the price is 3,0€ □I am ready to accept □I am not ready to accept 

If the price is 3,5€ □I am ready to accept □I am not ready to accept 

If the price is 4,0€ □I am ready to accept □I am not ready to accept 

If the price is 4,5€ □I am ready to accept □I am not ready to accept 

If the price is 5,0€ □I am ready to accept □I am not ready to accept 

If the price is 5,5€ □I am ready to accept □I am not ready to accept 

If the price is 6,0€ □I am ready to accept □I am not ready to accept 

If the price is 6,5€ □I am ready to accept □I am not ready to accept 

If the price is 7,0€ □I am ready to accept □I am not ready to accept 

If the price is 7,5€ □I am ready to accept □I am not ready to accept 

If the price is 8,0€ □I am ready to accept □I am not ready to accept 

If the price is 8,5€ □I am ready to accept □I am not ready to accept 

If the price is 9,0€ □I am ready to accept □I am not ready to accept 

If the price is 9,5€ □I am ready to accept □I am not ready to accept 

If the price is 10,0€ □I am ready to accept □I am not ready to accept 

Table 6: The chooser's decision template 
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Measuring the confirmation bias: The questionnaire 

(1) Did the ecological performance of the car influence your decision?  

□Yes □No 

(2) Rank the following types of engine decreasing by their ecological performance, starting with 

the environmental-friendliest: 

_ Gasoline 

_ Diesel 

_ Gasoline-Hybrid 

_ Electric  

_ Fuel cell.  

(3) How environmental-friendly is an electric car in your opinion on the scale of 1 to 7  

(1 = very environment-unfriendly, 7 = very environment-friendly)? 

○1 ○2 ○3 ○4 ○5 ○6 ○7 

(4) The professional disposal of entirely electric cars makes up more than 6% of the total energy 

expenditure. Research by the Austrian federal motor transport office in 2016 showed that 

electric cars have twice as much energy expenditure during the disposal process than compa-

rable gasoline or diesel driven cars.75 Even though the lifetime of the electric car’s battery 

depends on divers’ factors, it has to be replaced up to twice as often than conventional mo-

tors.76  

Were you aware of these facts about the disposal process of electric cars?  

□Yes □No 

  

                                                           
75 Umweltbundesamt Österreich et al. (2016). 
76 Krüger (2018). 
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(5) The battery of entirely electric cars might last 5 to 10 years. After this, there is the opportunity 

to reuse them. In their so-called second life cycle, which varies from 8 to 20 years, the batteries 

are used for example as energy stores.77 The total energy expenditure of entirely electric cars 

seems to be almost 50% less than diesel driven cars, and over 60% less than gasoline driven 

cars.  

Were you aware of the total energy expenditure and the second life cycle of the battery of 

electric cars?  

□Yes □No 

(6) There are more raw materials used in electric cars than in conventional driven cars. Because 

of the power unit, entirely electric cars need several additional components such as multiple 

vehicle electronics and additional cooling units. Different finite resources, which are not 

needed in conventional driven cars are used in electric cars as well.78 Further developments 

might improve all types of engine.  

Did you know of these facts about the use of materials in electric cars? 

□Yes □No 

(7) About 50% of the nitrogen oxide emission of electric cars occur during the process of electricity 

generation. The further development of renewable energy production might reduce this ni-

trogen oxide emission level by 50% within the year 2030.79 In 2017, renewable energies make 

out about 36% of the produced energy in Germany.80 The environmental-friendliness of elec-

tric cars might change from further developments. Owner of electric cars might use their own 

produced renewable energy to charge the battery. 

Did you know these facts about the electricity used in electric cars?  

□Yes □No 

                                                           
77 Casals, García, Aguesse, and Iturrondobeitia (2017). 

78 Hinrich Helms, Julius Jöhrens, Claudia Kämper, Jürgen Giegrich, Axel Liebich. 

79 Bundesministerium für Umwelt, Naturschutz, Bau und Reaktorsicherheit (BMUB), 

www.bmub.bund.de. 

80 Flauger (2018). 
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(8) Figure 6 shows the particle emission by types of engine in mg/km. Concerning the particle 

emission, diesel driven cars seem to have the lowest environment unfriendly value. On the 

other side, entirely electric cars seem to have the highest value with almost a 50% higher value 

of particulate emission than diesel driven cars. The production of electric cars produces al-

ready more particulate emission than gasoline and diesel-driven cars in total.  

 

Figure 17: The particulate emission by types of engine in mg/km (UBA 2016)81 

Did you know of the value of particulate emission of electric cars? 

□Yes □No 

 

  

                                                           
81 Bundesministerium für Umwelt, Naturschutz, Bau und Reaktorsicherheit (BMUB), 

www.bmub.bund.de. 
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(9) Figure 7 shows the nitrogen oxide emission by types of engine in mg/km. Concerning the ni-

trogen oxide emission, entirely electric driven cars seem to have the lowest value. Diesel 

driven cars seem to have more than a 50% higher value than the electric cars. Over 50% of the 

nitrogen oxide emission of diesel-driven cars is emitted during the driving process. Whereas 

the entirely electric driven cars do not have any nitrogen oxide emission while driving.  

 

Figure 18: The nitrogen oxide emission by types of engine in mg/km (UBA 2016)82 

Did you know of the value of nitrogen oxide emission of electric cars? 

□Yes □No 

(10) What is your opinion about the environmental-friendliness of electric cars on the scale of  

1 to 7 (1 = very environment-unfriendly, 7 = very environment-friendly)? 

○1 ○2 ○3 ○4 ○5 ○6 ○7 

 
  

                                                           
82 Bundesministerium für Umwelt, Naturschutz, Bau und Reaktorsicherheit (BMUB), 
www.bmub.bund.de. 
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Determine the individual curve: The questionnaire 

(11) How open do you see yourself, concerning willingness to admit mistakes? (1 = I am always 

admitting mistakes immediately; 7 = I am never admitting mistakes) 

○1 ○2 ○3 ○4 ○5 ○6 ○7 

(12) How much does new information influence you, concerning existing beliefs? (1 = New infor-

mation influence my existing believes completely; 7 = New information influence my existing 

believes not at all) 

○1 ○2 ○3 ○4 ○5 ○6 ○7 

(13) How rational and realistic do you gather information and facts? (1 = I always gather infor-

mation and facts the exact same way, they are presented; 7 = I always gather information and 

facts the way I feel about them) 

○1 ○2 ○3 ○4 ○5 ○6 ○7 

 

 


