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Executive Summary

It may be clear that people are not fully rational in certain situations. Yet, standard economic theory does assume full rationality. A well known example that indicates this incorrect assumption is the sunk cost fallacy. This is inefficient behavior because one may estimate an investment incorrect. When predicting future payoffs of investments, sunk costs must not be taken into account. These costs are irreversible, whether one decides to go on with investing or stop. Many people fail to ignore previous investments and as a result, make inefficient decisions.
Due to this inefficient character of the fallacy, it is very interesting to research ways to debias people from the sunk cost fallacy since it is a possibility to increase economic efficiency. Therefore, an experiment is conducted, exploring two methods in debiasing from the fallacy. 

The research was conducted using a questionnaire with a total of four questions. One group was given no treatment, obviously this is the control group. Furthermore, two groups were each given a special treatment between the first two questions, and the last two questions. The first treatment group got to read an educational text about the sunk cost effect, an explicit way of learning. The other treatment group was given a comic which the subjects were asked to read, which is a more implicit way of teaching, more unconsciously. The results of the treatment groups were then compared to the results of the control group.

The experiment gives great evidence for the existence of the sunk cost fallacy. People do consider sunk costs in making economic decisions. Further, the results of the experiment mainly showed no clear significant relationship between the answers given and the type of questionnaire that the subjects received. The comic treatment was most influential, with a significant dependency between the answer on one of the questions and the type of questionnaire, when it was compared with just the control group.

As expected, people do suffer from the fallacy. Yet, it is not easy to debias them from it. It can be concluded that people are difficult to influence regarding sunk costs, whether direct of indirect. A small ray of hope may be the influence of the comic treatment on the given answers.
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Introduction & Background
Context

Everyday’s behavior of people is based on countless decisions that people make over time. In daily decision making, people might have several arguments for their choices made. These might include rational and/or irrational arguments. In the standard economic theories, we assume that people are rational and thus make rational decisions. In practice, this is not always the case. Many research has been conducted on this irrational behavior. It is examined why people make such decisions and if one can prevent people from using these irrational arguments. 

One of these irrationalities is taking sunk costs into account in making a decision. The sunk cost fallacy idea may be defined with the following statement; ‘’we can’t stop investing now, otherwise we will lose everything we have invested in so far’’. Although it is a true statement, the previous investments should not be included in future decision making. The investments made are lost anyway. Regardless if one decides to go on with a project or not. Yet, people in general do take the sunk costs into account in making a decision. The fallacy arises at both individual as business level. Here is one example of each.

Personal atmosphere: Rick rents a movie and after watching it for half an hour, he decides it is unbearable to watch and that it’s not even good enough that he can enjoy it even a little bit. Most of us would watch the rest of the movie since we paid for it. However, we should consider the price of the rental as a sunk cost. What we really face is a choice between watching the rest of a lousy movie, or using the time to do something more fun. Most people will not make the right choice. Psychologically, since they have usually scheduled time to watch the movie, and they try to convince themselves it was time and money worth spent.

Business atmosphere: In the 1980’s, a decision was to be made regarding granting an operating license to a nuclear power plant. The owner had already spent $5.5 billion on mortar, bricks, fuel rods and interest. In making a decision about the license, the $5.5 billion of past investments should not be taken into account. The principle is that these costs are irrelevant. Merely the future costs and benefits are relevant. The authorities did however take these sunk costs into account and decided to close the plant without even generating any commercial electrical power. A purely economic analysis would have led to the opening of the plant. Later studies showed that this still was the best alternative, only regarding future payoffs. 
As seen in the two above examples, the sunk cost effect generates inefficient behaviour. As a consequence, actors may experience bad side effects of the sunk cost fallacy. The examples show that there should have been made other decisions, generating higher payoffs. Whether this payoff is luck, well-being or money, there would have been more of it when making the right decision. 
Research question

The sunk cost fallacy is a type of irrational behavior which is very interesting and not examined much yet in the existing literature. Even more interesting is the question if one can be prevented to take sunk costs into consideration in making a particular decision. Like stated above, it is not a rational type of behavior and it will give inefficient outcomes. Therefore we must find out if there are ways to make people aware about the fallacy, in order to make them more rational and thus more efficient in decision-making.  
This brings us to the question to be examined, namely; Can people be debiased from the sunk cost fallacy, consciously and/or unconsciously, by teaching or priming them?

Approach

Looking at the research question and taken the bad side effects of the sunk cost fallacy into account, the purpose of the debiasing can be seen as a little ‘help’ to actors in an economic environment.  In a way, we can say that we want to prevent them from making an inefficient decision by increasing their knowledge. In a direct or indirect way. This may sound a bit paternalistic, a sound that many economists, which are libertarians, do not like.

Paternalism is referred to as a policy to influence the choices of actors, in a way that increases their welfare. But the fact is that is it is not being forced. Because unlike some economists might think; paternalism does not always involve coercion. In this case particularly, one can always prefer, regardless from his knowledge, to make a certain decision that economists would remark as irrational. Yet, one can have his own reasons to make another decision. However, the economic theory says that it is better not to take sunk costs into account and to judge a certain opportunity only on it’s future payoffs. So it might be a good idea to accept some types of paternalism. Thaler & Sunstein (2003) defend this ‘libertarian paternalism’ and the approach in this research can be seen in that perspective.

One might say that people not want to be debiased, or at least not everybody, because of the fact that the fallacy still exists. But if we consider the fact that choices are not often rational, this little push in the right direction is a good outcome. The presumption that people can make their own good choices without influences from outside, does not have the support of many empirical evidence. There has always been discussion about the assumption of rationality in standard economic theory, and the sunk cost fallacy approves this statement.

This is why this research is conducted and why it is done with this particular approach. The exact methods will be discussed in the Methodology sector.
Relevance

By examining the research question, we find out if it is even possible to ‘change’ one’s behavior in a more efficient way and if this is possible, how. These results have several implications. When there are possibilities to make people aware of the fallacy, we may make them change their behavior in a more rational way, consciously or unconsciously. As a consequence, one can use it to ultimately let people make more efficient decisions. And so reduce inefficiency in individual behavior, hence more individual wealth. Or on a greater scale; reduce overall inefficiency and increase overall wealth.

It can increase efficiency in many perspectives. From big business decision makers who can be debiased, resulting in more efficient decisions in strategic business plans. To housewives, resulting in more efficient household expenditures, and everything in between.
Literature review

The sunk cost fallacy has widely been discussed in the literature and students are taught not to take those costs into account in making a current decision. Yet many examples still arise in everyday business and government policies. Take the example of NASA’s space shuttle Columbia (Friedman et al. 2007). Before the loss in 2003, many criticized the shuttle for being extremely cost ineffective and dangerous. Nevertheless, supporters kept pointing at the money already spent on it as a reason to keep going on with the project.

With examples of such wastes of money, it is important that we examine ways to debias people from the fallacy. A way in which it will not be successful, would be incentivizing people in an indirect way. Arkes (1991) concluded this since people still do suffer from the sunk cost fallacy. When they would be fully rational, they would not take these costs into account. This would create greater efficiency. The greater efficiency itself is regarded as the indirect incentive by Arkes, resulting in the claim that indirect incentives are ineffective. In a research on the psychology of the sunk cost effect, Arkes and Blumer (1985) did an experiment on the effect of having a college level economic course (or two) on lessening the sunk cost effect. They asked 120 psychology students, which were divided into two groups on whether they had ever take an economic course or not. All of which did, had been reading on the sunk cost concept in a textbook and had been lectured about it. The results showed that there were no significant differences between the groups and thus no influence of general instruction in economics (Arkes and Blumer, 1985).

Arkes and Blumer (1985) speak of a ‘general instruction’ in economics, not a specific instruction. Moreover the experiment is conducted on psychology students who followed one or two economic courses. This means no certain knowledge of the concept. Some students might have attended all lectures and read the whole book, but other, possibly most of the students might have not. This has implications for further research on the topic of consciously debiasing people from the sunk cost fallacy.

When we consider more specific training to the sunk cost fallacy in practice, like an accountant who is unlikely to take a sunk cost into account, we may conclude that it does work to train people in order to debias them (Arkes, 1991).
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Arkes (1991) furthermore points out that the sunk cost fallacy can be seen as a psychophysical based error. Errors like these are a result of nonlinear mapping of physical stimuli onto psychological responses. The sunk cost effect eventually manifests in insensitivity to further losses, after substantial amounts are invested earlier on. The psychological disutility that is caused by the extra investment is negligible. This type of error needs can be debiased, if possible, by relocating one’s position on the value curve, or by training, like Arkes & Blumer (1985) pointed out before. 

This can be explained by looking at the value curve of the prospect theory (Kahneman & Tversky, 1979). The typical point of the sunk cost fallacy is point B. At this point, a person has lost (i.e. made investments)             Figure 1. The value function of prospect theory. some value The position on the value curve needs to 




      be relocated to point O. At this point, a person can 





 make a new, objective decision, not taking sunk costs into account.




To conclude, we have seen two types of debiasing that may be effective in our experimental setting. Namely specific training and relocating one’s position on the value curve. In this research, those two are combined in order to debias people from the fallacy.

Hypotheses

Since the existence of the sunk cost fallacy is proved in earlier research, there is no need to question this. Yet I do want to lay it out in my experiment. I want to do this to have a certainty that it is there in the experimental setting of my research. So, the corresponding hypothesis will be;

H1: People do consider sunk costs in making a particular decision

Of course, the results will probably claim that they do. But when we have these results, there is a basis for the further research on debiasing people from the fallacy, which is the main purpose of this research. Corresponding hypothesizes;

H2: People will make different choices after specific training in the sunk cost fallacy 

H3: People will make different choices after being pointed at the fallacy passively

What does these hypothesizes mean and how can they be examined?

Methodology

 As stated, the purpose of the thesis is to examine if it is possible to debias people from the sunk cost fallacy, and particularly in an unconscious way. This implies a comparison before and after a teaching or priming moment. It will be an empirical, quantitative way of research. I will be conducting an experiment by surveying adult persons divided into four groups.

The first group will get four closed questions, where one needs to think about a setting in which one has chose between two (or three) options. In all the questions, no real money was involved, but there will be sunk costs mentioned in the questions. Not explicit, but implicit. The questions were proposed in Dutch, since the subjects were all Dutch. First, I will present and explain all the questions. After that I will set out the rest of the experiment.
Questions
Q1.
U heeft besloten uzelf te trakteren op een concert van uw favoriete muziek band/artiest. U heeft al €50 betaald van de totale €65 voor het kaartje, als aanbetaling. U heeft dus voor 77% betaald voor het kaartje. Vanmorgen belde uw tante Helen om te zeggen dat ze een speciaal feest wil organiseren in de vakantie voor uw ouders, die dan hun 40-jarig jubileum vieren. Meer dan 50 gasten komen overal vandaan om bij het feest te zijn op 28 december. Deze datum valt precies gelijk met het geplande concert. U zou uzelf nooit kunnen vergeven als u het jubileumfeest zou missen. Het kaartje waarvoor u de aanbetaling al gedaan heeft kan niet overgegeven, verkocht of omgezet worden. Het was namelijk een speciale actie waar u gebruik van heeft gemaakt. Kiest u ervoor om naar het concert te gaan of om bij het jubileumfeest te zijn?

- Concert

- Party

As we can see, there are sunk costs involved in the decision, namely the €50,- for the concert ticket. According to the standard economic theory, one must decide purely on where he wants to go most., the concert or party. The party is quite special and the rational decision would be to forget about the concert and attend to the party. One might find that difficult since there the concert ticket is already 77% paid for. These are the sunk costs in the question.
Q2.
Neem aan dat u laatst €200 hebt besteed aan een ticket voor een weekend trip naar Berlijn. Enkele weken later koopt u een weekend trip ticket van €100 naar Parijs. U denkt dat u van de Parijs trip meer zal genieten dan van de Berlijn trip. Als u het net gekochte Parijs ticket in uw portemonnee stopt, komt u er achter dat de Berlijn trip en de Parijs trip in hetzelfde weekend zijn! Het is te laat om één van de tickets te verkopen, en u kunt geen van beide retourneren. U moet één van de tickets gebruiken en de ander niet. Voor welk weekend kiest u?

- Berlijn

- Parijs
The €200,- paid for the Berlin ticket are the sunk costs in this question. Or we can say, the €100,- difference between the Paris and Berlin tickets. The rational choice would be to go to Paris for the weekend since you think you will enjoy it better. The results can be examined to see whether the subjects do or do not take the sunk costs into account.
Q3.
Op de weg naar huis vanuit uw werk koopt u een kant-en-klaar maaltijd voor €3 bij de lokale supermarkt. Een paar uur later vindt u dat het tijd is voor het avondeten, dus u staat op om de maaltijd in de oven te zetten. Dan krijgt u een idee! U belt een vriend op om te vragen of hij zin heeft om naar u te komen voor een kant-en-klaar maaltijd om vervolgens een goede film te kijken. Uw vriend zegt ‘’Prima!’’.  Dus u gaat naar de supermarkt om een tweede kant-en-klaar maaltijd te kopen. Echter, alle kant-en-klaar maaltijden die eerder in de aanbieding waren voor €3 zijn op. Daarom moet u een andere kant-en-klaar maaltijd kopen voor €6 (de normale prijs). U gaat weer naar huis en zet beide maaltijden in de oven. Als de maaltijden klaar zijn belt u vriend op; hij is plotseling ziek en kan niet komen. U heeft niet genoeg honger om beide maaltijden te eten en u kunt geen van beide meer invriezen of bewaren. U moet een van beide opeten en de andere weggooien. Welke van de twee eet u op?

- €3,- maaltijd

- €6,- maaltijd

- Geen voorkeur
The ‘test’ in this question is the preference aspect. Does the subject have a particular preference for a meal? When the sunk costs are not taken into consideration, one would show no preference. The difficulty in this question lies in the €6,- meal, which is obviously more expensive than the €3,- meal. These extra costs are however irrelevant, according to the standard economic theory. A rational person would say he has no preference.
Q4.
U bent de president van een vliegtuigmaatschappij. U heeft €10 miljoen van het totale bedrijfskapitaal geïnvesteerd in een onderzoeksproject. Het doel was een vliegtuig te bouwen dat niet gezien kan worden op een X5GS-radar. Als het project voor 90% af is, begint een ander bedrijf een nieuw vliegtuig te promoten dat ook niet kan worden gezien door de X5GS-radar. Bovendien is het overduidelijk dat hun vliegtuig veel sneller en veel economischer is dan het vliegtuig dat uw bedrijf aan het bouwen is. De vraag is nu; gaat u de laatste 10% van het investeringsfonds investeren om het vliegtuig af te maken?
- Ja

- Nee

Of the four questions in the questionnaire, this is the strongest. Strong in a sense that it contains the most sunk costs, €9 million. For this question it is thus expected to be the hardest to ignore these costs. A fully rational ‘homo economicus’ would consider the €9 million as irrelevant and see the extreme competition of the other plane. Regarding the future payoffs, it is not wise to go on with the building of the plane. It is interesting to see if the subjects can ignore the sunk costs.
Groups

The subjects were divided into three groups. One group which only got these four questions uninterrupted can be seen as the control group. This group did not receive any form of training or priming.

The first research group (Group 1) was also be presented these four questions, however with a specific training following the first two questions. This training consisted of reading an educational text to learn the subject about the sunk cost fallacy. They were being pointed at the fact that sunk cost should not be taken into account in making a decision that involves future payoffs. At least, according to the standard economic theory. By asking two questions before, and two after the educational text, the effect of the training can be examined. This will, of course, be done with a statistical analysis. The educational text (in Dutch) that was given;
Gezonken kosten

Gezonken kosten zijn gemaakte kosten die niet meer ongedaan gemaakt kunnen worden. Als kosten eenmaal gezonken zijn, hebben ze geen invloed meer op extra payoffs van toekomstige beslissingen, en spelen daarom geen rol in rationele keuzes. Daarom zouden gezonken kosten dus ook geen rol moeten spelen in elke keuze die uiteindelijk gericht is op de beste uitkomst. Toch worden gezonken kosten gezien, door economen, als een van de bekendste valkuilen bij het nemen van economische beslissingen.

Voorbeeld

Een bekend voorbeeld is een man die een kaartje heeft voor een concert, er heen gaat, en er na de eerste 10 minuten achter komt dat de show vreselijk is, maar toch blijft omdat hij nu eenmaal zijn geld er uit wilt halen. De theorie zegt dat de uitgaven voor het kaartje gezonken zijn en dus irrelevant in het nemen van een beslissing om weg te gaan of te blijven.

Effecten

Men zou gezonken dus niet moeten meenemen in het nemen van een beslissing. Toch hebben deze kosten in het dagelijks leven wel effecten. Als bijvoorbeeld een bedrijf al veel geld heeft geïnvesteerd in de productie van een bepaald product, zal dit bedrijf minder snel investeren in andere, nieuwe producten dan een compleet nieuw bedrijf dat nog geen eerdere investeringen gedaan heeft.

The second group (Group 2) is given a comic after the first two questions. The person in the story is experiencing the nasty consequences of his (wrong) choice, which he made with taking a sunk cost into account, thus not acting rationally. The idea is that people will have to think actively and ‘see’ the fallacy, following into a ‘clarification’ after which they will act differently in the same situation. The comic which was presented; [image: image3.png]



The survey is constructed and be spread through the internet on www.thesistools.com.

Friends, family and anyone else I was able to find, are approached by email and Facebook to fill in the questionnaire. I sent them a link (www.thesistools.com/thesisresearchmxgldmnd) and if clicked on, they are redirected to one of the questionnaires. The respondents are thus assigned randomly to one of the three questionnaires.
Results
As mentioned above, there were three groups. The first group, control group, was not given any treatment. The other two groups did receive training or priming. The results of the questionnaire are in the tables below. Before looking at the results, it needs to be emphasized that the questions 1 & 2 differ from 3 & 4, since before the third question, no group received any treatment. The situation was thus the same for all the groups. An other important distinction that needs to be emphasized is the one between the number of ‘wrong’ answers and the answers on the questions itself. First, the answers on the questions itself will be given, followed by an exposition of the number of ‘wrong’ answers.
In the table below, we find the results of the questionnaire. The number of respondents who choose a particular answer are listed for each group. On the left, the question numbers with their corresponding possible answers are stated. The ‘SC’ indication behind one of the two answers tells which answer involves sunk costs. We may call this the ‘wrong’ answer, in a way that is the irrational choice and thus wrong according to the standard economic theory. 
	
	
	No treatment
	Text treatment
	Comic treatment

	Q1
	Concert (SC)
	10
	7
	6

	
	Party
	36
	37
	20

	
	
	
	
	

	Q2
	Berlin (SC)
	16
	11
	9

	
	Paris
	30
	33
	17

	
	
	
	
	

	Q3
	Preference (SC)
	11
	8
	3

	
	No preference
	35
	36
	23

	
	
	
	
	

	Q4
	Yes (SC)
	38
	33
	16

	
	No
	8
	11
	10

	
	
	n=46
	n=44
	n=26


Table 1. Given answers for the different groups per question.
There are some differences between the groups in the responses to the first two questions. All the numbers do significantly differ from zero. For the last two questions, the results are more interesting to examine, regarding the purpose of the research. The other answers are as well significantly different from zero. The hypothesis test on the proportion of Q3 in the comic treatment group (three respondents had a preference) was not significantly different from zero. This can be seen in table 2. 
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 Table 2. Percentages of wrong answers for each question, and per questionnaire.

We do see a change in the percentage of wrong answers given to the last two questions in the comic treatment group. Remember that the treatment was conducted after the first two questions. The actual influence of the treatments and its strength is analyzed statistically with the χ² test and measures of association lambda and tau.
Firstly, analysis is done on the dependency between the type of questionnaire proposed, and the answers that the subjects gave. This χ² analysis is done for every question, with taking into account all three questionnaire types, and each group compared with each other questionnaire group. Of the two treatments, only the comic treatment had a significant influence on the answer given to question 4, compared to the control group. The other treatment had no influence on the given answers compared to both the control group or the comic treatment group.
In the table beneath are the numbers of respondents of each group, that answered the questions with a ‘wrong’ answer. There are 4 questions in each questionnaire, so 4 possible wrong answers. Again, wrong in a way that it is not corresponding to the standard economic theory with fully rational choices.
	Number of ‘wrong’ answers
	0
	1
	2
	3
	4

	No treatment
	5
	14
	22
	3
	2

	Text treatment
	6
	21
	13
	4
	0

	Comic treatment
	6
	11
	7
	2
	0

	
	
	
	
	
	

	Total
	17
	46
	42
	9
	2


Table 3.  Number of ‘wrong’ answers given by the subjects. 
When conducting the χ² analysis for the dependence of the number of ‘wrong’ answers on the type of questionnaire the people received, there is no significant evidence found to conclude a dependency between the two variables. The same accounts when one of the groups is left out of the analysis and each group is compared with one other group.
	Number of ‘wrong’ answers in last two questions
	0
	1
	2

	No treatment
	7
	29
	10

	Text treatment
	10
	27
	7

	Comic treatment
	10
	13
	3

	
	
	
	

	Total
	27
	69
	20


Right, we have the number of ‘wrong’ answers given by the subjects, but then in the last two questions. This is more interesting an possibly more significant because it only account for the questions after the treatment.






    


Table 4. Number of ‘wrong’ answers given by the subjects in the last two  



questions. 
Yet, the χ² analysis does not approach significant dependency between the type of survey and number of ‘wrong’ answers given for the last two questions. The dependency on the type of questionnaire is the most significant for the comic treatment against the control group. But the p-value of 0,073 > 0,05 (significance level).
Measures of association

Besides the χ² analysis, analysis is conducted to examine the measure of association between the independent variable ‘type of questionnaire’ and the dependent variables ‘number of “wrong” answers’ and ‘answers to each question’. This is done by conducting analysis with both the Goodman & Kruskal lambda measure of association and Goodman & Kruskal’s tau. Both measure the strength and significance of the association between two nominal variables. The results for both statistics are listed in table 5. These are the values for the λ and τ and their corresponding p-values. The measure of association for each question separately, comparing two treatment groups with each other, are given. This way we can examine to what extent we can predict the answer that will be given, on the basis of the type of questionnaire. Because each questionnaire represents a type of treatment, it is useful in studying the influence of the different treatments.
	
	Control group - Text
	Control group - Comic
	Text - Comic

	
	λ
	τ
	λ
	τ
	λ
	τ

	Q
	value / p
	value / p
	value / p
	value / p 
	value / p
	value / p

	1
	,000 / -
	,006 / ,482
	,000 / -
	,016 / ,283
	,000 / -
	,004 / ,616

	2
	,000 / -
	,011 / ,314
	,000 / -
	,000 / ,989
	,000 / -
	,011 / ,393

	3
	,000 / - 
	,005 / ,508
	,000 / -
	,023 / ,206
	,000 / -
	,008 / ,464

	4
	,000 / -
	,009 / ,379
	,000 / -
	,055 / ,049
	,000 / -
	,020 / ,238


Table 5. Values and p-values of the measures of association, Goodman & Kruskal’s lambda and tau.

All the results of the conducted Goodman & Kruskal lambda show no significant association. For the Goodman & Kruskal tau test, accounts the same as for the χ² analysis. Only the comic treatment had a significant association on the answer given to question 4, compared to the control group. The value of the Goodman & Kruskal tau is .055, so not very strong given the fact that the value of tau always lies between 0 and 1.
Discussion

This experiment shows evidence for the existence of the sunk cost effect. As stated in the literature review,   This can be concluded, seen the fact that, before the treatments, all the ‘wrong’ answers significantly differ from zero. This is corresponding with the first hypothesis that people do suffer from the sunk cost fallacy. Standard economic theory predicts that this number of ‘wrong’ answers should be zero. But as shown, this is not the case. Only the answers given to question 3 of the comic treatment group do not differ significantly from zero, and this indicates, compared to the other treatment, the effect of the comic treatment in changing one’s behavior.
Furthermore, we have seen that the answers to the first two questions are not depending on the type of questionnaire the subjects received. This indicates no difference between the groups before any treatment, and that is as expected, since there is no reason for the answers given to be different. It gives ‘approval’ to the treatments and a justification to compare the results before and after the treatments.
Compared to the control group, the answers given to the ‘strongest’ question (number 4) are influenced by the type of questionnaire. This is a hopeful conclusion and has implications for further research. Besides, it is the comic treatment that causes this change in behavior, so the more unconscious teaching method of the two. One would expect the explicit teaching with the educational text to be more influencing, due to the direct character of the method. Possibly, the unconsciousness tends to be stronger in debiasing people from the fallacy. Further research is nonetheless needed to ascertain this.
The treatments have little influence on the number of ‘wrong’ answers. Not with taking all the four questions into account, nor with just taking the last two questions into account. So even without the first two questions, which one would expect to have a negative influence on the dependency since they are all before any treatment, there is no dependency to detect. 
Finally, also independently compared with each other, there is no dependency between the number of ‘wrong’ answers and the type of survey. Even to the last two questions. These results are expected to be stronger, as the possible ‘softer’ relationships are taken out with comparing to separate groups instead of three at the same time. The overall conclusion is thus that it is very hard to debias people from the sunk cost fallacy, both direct and indirect.

Other findings include the fact that the sunk cost effect has less influence at smaller stakes. This is even less efficient, because people throw away more money when the stakes are higher due to the fallacy. From an economic perspective, it is important to protect people from taking sunk costs into account, particularly when the stakes are high. Simply because then there is more money lost.

A critical point regarding this research is regarding the level of education. By doing this, there could be adjusted for education, and find the correlation between the level of education the degree to which people can be ‘teached’ or ‘primed’. This is thus a recommendation for further research to this interesting topic.
Further research should be conducted with a greater group of subjects. This experiment included 116 subjects. Due to this relatively small number, the significance of the statistics was not great enough. Moreover, this experiment asked the respondents to empathize with the situations described in the questions. We can not assume that every respondent has perfect empathy. So it leaves space for possible other behavior when people are actually in real-life situations as described in the questions.
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Appendix

SPSS Output
(In this appendix, the following letters are used for the different survey types; B=Blank=Control group / T=Text=Text treatment / C=Comic=Comic treatment)
Answer on question (0 or 1) * type of questionnaire

Q1: 

	Type of survey * Concert or Party? Crosstabulation

	Count

	
	
	Concert or Party?
	Total

	
	
	Concert
	Party
	

	Type of survey
	B
	10
	36
	46

	
	T
	7
	37
	44

	
	C
	3
	23
	26

	Total
	20
	96
	116


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	1,300a
	2
	,522

	Likelihood Ratio
	1,324
	2
	,516

	Linear-by-Linear Association
	1,279
	1
	,258

	N of Valid Cases
	116
	
	

	a. 1 cells (16,7%) have expected count less than 5. The minimum expected count is 4,48.

Directional Measures
Value

Asymp. Std. Errora
Approx. Tb
Approx. Sig.

Nominal by Nominal

Lambda

Symmetric

,011

,094

,117

,907

Type of survey Dependent

,014

,121

,117

,907

Concert or Party? Dependent

,000

,000

.c
.c
Goodman and Kruskal tau

Type of survey Dependent

,005

,010

,533d
Concert or Party? Dependent

,011

,019

,525d
a. Not assuming the null hypothesis.

b. Using the asymptotic standard error assuming the null hypothesis.

c. Cannot be computed because the asymptotic standard error equals zero.

d. Based on chi-square approximation




Q2;

	Type of survey * Berlin or Paris? Crosstabulation

	Count

	
	
	Berlin or Paris?
	Total

	
	
	Berlin
	Parijs
	

	Type of survey
	B
	16
	30
	46

	
	T
	11
	33
	44

	
	C
	9
	17
	26

	Total
	36
	80
	116


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	1,206a
	2
	,547

	Likelihood Ratio
	1,228
	2
	,541

	Linear-by-Linear Association
	,043
	1
	,837

	N of Valid Cases
	116
	
	

	a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 8,07.


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,028
	,074
	,378
	,705

	
	
	Type of survey Dependent
	,043
	,111
	,378
	,705

	
	
	Berlin or Paris? Dependent
	,000
	,000
	.c
	.c

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,006
	,010
	
	,512d

	
	
	Berlin or Paris? Dependent
	,010
	,018
	
	,550d

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.

	c. Cannot be computed because the asymptotic standard error equals zero.

	d. Based on chi-square approximation


Q3;

	Type of survey * Preference or no preference Crosstabulation

	Count

	
	
	Preference or no preference
	Total

	
	
	Preference
	No preference
	

	Type of survey
	B
	11
	35
	46

	
	T
	8
	36
	44

	
	C
	3
	23
	26

	Total
	22
	94
	116


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	1,683a
	2
	,431

	Likelihood Ratio
	1,760
	2
	,415

	Linear-by-Linear Association
	1,665
	1
	,197

	N of Valid Cases
	116
	
	

	a. 1 cells (16,7%) have expected count less than 5. The minimum expected count is 4,93.


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,011
	,091
	,119
	,906

	
	
	Type of survey Dependent
	,014
	,120
	,119
	,906

	
	
	Preference or no preference Dependent
	,000
	,000
	.c
	.c

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,007
	,010
	
	,461d

	
	
	Preference or no preference Dependent
	,015
	,021
	
	,434d

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.

	c. Cannot be computed because the asymptotic standard error equals zero.

	d. Based on chi-square approximation


Q4

	Type of survey * Yes or no Crosstabulation

	Count

	
	
	Yes or no
	Total

	
	
	Yes
	No
	

	Type of survey
	B
	38
	8
	46

	
	T
	33
	11
	44

	
	C
	16
	10
	26

	Total
	87
	29
	116


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	3,933a
	2
	,140

	Likelihood Ratio
	3,822
	2
	,148

	Linear-by-Linear Association
	3,779
	1
	,052

	N of Valid Cases
	116
	
	

	a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 6,50.


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,030
	,043
	,690
	,490

	
	
	Type of survey Dependent
	,043
	,061
	,690
	,490

	
	
	Yes or no Dependent
	,000
	,000
	.c
	.c

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,015
	,015
	
	,179d

	
	
	Yes or no Dependent
	,034
	,035
	
	,142d

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.

	c. Cannot be computed because the asymptotic standard error equals zero.

	d. Based on chi-square approximation


For each question; answer on question (0 or 1) * type of survey? 

Comparison between two different type of surveys. So; B – T, B – C, T – C.

B – T, Q1

	Type of survey * Concert or Party? Crosstabulation

	Count

	
	
	Concert or Party?
	Total

	
	
	Concert
	Party
	

	Type of survey
	B
	10
	36
	46

	
	T
	7
	37
	44

	Total
	17
	73
	90


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	,499a
	1
	,480
	
	

	Continuity Correctionb
	,191
	1
	,662
	
	

	Likelihood Ratio
	,501
	1
	,479
	
	

	Fisher's Exact Test
	
	
	
	,593
	,332

	Linear-by-Linear Association
	,493
	1
	,482
	
	

	N of Valid Cases
	90
	
	
	
	

	a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 8,31.

	b. Computed only for a 2x2 table


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,016
	,139
	,117
	,907

	
	
	Type of survey Dependent
	,023
	,192
	,117
	,907

	
	
	Concert or Party? Dependent
	,000
	,000
	.c
	.c

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,006
	,016
	
	,482d

	
	
	Concert or Party? Dependent
	,006
	,016
	
	,482d

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.

	c. Cannot be computed because the asymptotic standard error equals zero.

	d. Based on chi-square approximation


B – T, Q2

	Type of survey * Berlin or Paris? Crosstabulation

	Count

	
	
	Berlin or Paris?
	Total

	
	
	Berlin
	Parijs
	

	Type of survey
	B
	16
	30
	46

	
	T
	11
	33
	44

	Total
	27
	63
	90


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	1,025a
	1
	,311
	
	

	Continuity Correctionb
	,612
	1
	,434
	
	

	Likelihood Ratio
	1,030
	1
	,310
	
	

	Fisher's Exact Test
	
	
	
	,362
	,217

	Linear-by-Linear Association
	1,013
	1
	,314
	
	

	N of Valid Cases
	90
	
	
	
	

	a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 13,20.

	b. Computed only for a 2x2 table


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,042
	,109
	,378
	,705

	
	
	Type of survey Dependent
	,068
	,174
	,378
	,705

	
	
	Berlin or Paris? Dependent
	,000
	,000
	.c
	.c

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,011
	,022
	
	,314d

	
	
	Berlin or Paris? Dependent
	,011
	,022
	
	,314d

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.

	c. Cannot be computed because the asymptotic standard error equals zero.

	d. Based on chi-square approximation


B – T, Q3

	Type of survey * Preference or no preference Crosstabulation

	Count

	
	
	Preference or no preference
	Total

	
	
	Preference
	No preference
	

	Type of survey
	B
	11
	35
	46

	
	T
	8
	36
	44

	Total
	19
	71
	90


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	,444a
	1
	,505
	
	

	Continuity Correctionb
	,166
	1
	,684
	
	

	Likelihood Ratio
	,445
	1
	,505
	
	

	Fisher's Exact Test
	
	
	
	,608
	,343

	Linear-by-Linear Association
	,439
	1
	,508
	
	

	N of Valid Cases
	90
	
	
	
	

	a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 9,29.

	b. Computed only for a 2x2 table


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,016
	,133
	,119
	,906

	
	
	Type of survey Dependent
	,023
	,189
	,119
	,906

	
	
	Preference or no preference Dependent
	,000
	,000
	.c
	.c

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,005
	,015
	
	,508d

	
	
	Preference or no preference Dependent
	,005
	,015
	
	,508d

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.

	c. Cannot be computed because the asymptotic standard error equals zero.

	d. Based on chi-square approximation


B – T, Q4

	Type of survey * Yes or no Crosstabulation

	Count

	
	
	Yes or no
	Total

	
	
	Yes
	No
	

	Type of survey
	B
	38
	8
	46

	
	T
	33
	11
	44

	Total
	71
	19
	90


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	,782a
	1
	,377
	
	

	Continuity Correctionb
	,392
	1
	,531
	
	

	Likelihood Ratio
	,784
	1
	,376
	
	

	Fisher's Exact Test
	
	
	
	,444
	,266

	Linear-by-Linear Association
	,773
	1
	,379
	
	

	N of Valid Cases
	90
	
	
	
	

	a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 9,29.

	b. Computed only for a 2x2 table

	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,048
	,067
	,690
	,490

	
	
	Type of survey Dependent
	,068
	,096
	,690
	,490

	
	
	Yes or no Dependent
	,000
	,000
	.c
	.c

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,009
	,019
	
	,379d

	
	
	Yes or no Dependent
	,009
	,019
	
	,379d

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.

	c. Cannot be computed because the asymptotic standard error equals zero.

	d. Based on chi-square approximation


B – C, Q1

	Type of survey * Concert or Party? Crosstabulation

	Count

	
	
	Concert or Party?
	Total

	
	
	Concert
	Party
	

	Type of survey
	B
	10
	36
	46

	
	C
	3
	23
	26

	Total
	13
	59
	72


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	1,168a
	1
	,280
	
	

	Continuity Correctionb
	,581
	1
	,446
	
	

	Likelihood Ratio
	1,235
	1
	,266
	
	

	Fisher's Exact Test
	
	
	
	,352
	,226

	Linear-by-Linear Association
	1,152
	1
	,283
	
	

	N of Valid Cases
	72
	
	
	
	

	a. 1 cells (25,0%) have expected count less than 5. The minimum expected count is 4,69.

	b. Computed only for a 2x2 table


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. T
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,000
	,000
	.b
	.b

	
	
	Type of survey Dependent
	,000
	,000
	.b
	.b

	
	
	Concert or Party? Dependent
	,000
	,000
	.b
	.b

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,016
	,027
	
	,283c

	
	
	Concert or Party? Dependent
	,016
	,027
	
	,283c

	a. Not assuming the null hypothesis.

	b. Cannot be computed because the asymptotic standard error equals zero.

	c. Based on chi-square approximation


B – C, Q2

	Type of survey * Berlin or Paris? Crosstabulation

	Count

	
	
	Berlin or Paris?
	Total

	
	
	Berlin
	Parijs
	

	Type of survey
	B
	16
	30
	46

	
	C
	9
	17
	26

	Total
	25
	47
	72


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	,000a
	1
	,989
	
	

	Continuity Correctionb
	,000
	1
	1,000
	
	

	Likelihood Ratio
	,000
	1
	,989
	
	

	Fisher's Exact Test
	
	
	
	1,000
	,599

	Linear-by-Linear Association
	,000
	1
	,989
	
	

	N of Valid Cases
	72
	
	
	
	

	a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 9,03.

	b. Computed only for a 2x2 table


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. T
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,000
	,000
	.b
	.b

	
	
	Type of survey Dependent
	,000
	,000
	.b
	.b

	
	
	Berlin or Paris? Dependent
	,000
	,000
	.b
	.b

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,000
	,000
	
	,989c

	
	
	Berlin or Paris? Dependent
	,000
	,000
	
	,989c

	a. Not assuming the null hypothesis.

	b. Cannot be computed because the asymptotic standard error equals zero.

	c. Based on chi-square approximation


B – C, Q3

	Type of survey * Preference or no preference Crosstabulation

	Count

	
	
	Preference or no preference
	Total

	
	
	Preference
	No preference
	

	Type of survey
	B
	11
	35
	46

	
	C
	3
	23
	26

	Total
	14
	58
	72


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	1,624a
	1
	,203
	
	

	Continuity Correctionb
	,930
	1
	,335
	
	

	Likelihood Ratio
	1,731
	1
	,188
	
	

	Fisher's Exact Test
	
	
	
	,235
	,168

	Linear-by-Linear Association
	1,601
	1
	,206
	
	

	N of Valid Cases
	72
	
	
	
	

	a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 5,06.

	b. Computed only for a 2x2 table


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. T
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,000
	,000
	.b
	.b

	
	
	Type of survey Dependent
	,000
	,000
	.b
	.b

	
	
	Preference or no preference Dependent
	,000
	,000
	.b
	.b

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,023
	,031
	
	,206c

	
	
	Preference or no preference Dependent
	,023
	,032
	
	,206c

	a. Not assuming the null hypothesis.

	b. Cannot be computed because the asymptotic standard error equals zero.

	c. Based on chi-square approximation


B – C, Q4

	Type of survey * Yes or no Crosstabulation

	Count

	
	
	Yes or no
	Total

	
	
	Yes
	No
	

	Type of survey
	B
	38
	8
	46

	
	C
	16
	10
	26

	Total
	54
	18
	72


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	3,933a
	1
	,047
	
	

	Continuity Correctionb
	2,890
	1
	,089
	
	

	Likelihood Ratio
	3,822
	1
	,051
	
	

	Fisher's Exact Test
	
	
	
	,087
	,046

	Linear-by-Linear Association
	3,878
	1
	,049
	
	

	N of Valid Cases
	72
	
	
	
	

	a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 6,50.

	b. Computed only for a 2x2 table


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,045
	,094
	,472
	,637

	
	
	Type of survey Dependent
	,077
	,157
	,472
	,637

	
	
	Yes or no Dependent
	,000
	,000
	.c
	.c

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,055
	,056
	
	,049d

	
	
	Yes or no Dependent
	,055
	,056
	
	,049d

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.

	c. Cannot be computed because the asymptotic standard error equals zero.

	d. Based on chi-square approximation


T – C, Q1

	Type of survey * Concert or Party? Crosstabulation

	Count

	
	
	Concert or Party?
	Total

	
	
	Concert
	Party
	

	Type of survey
	T
	7
	37
	44

	
	C
	3
	23
	26

	Total
	10
	60
	70


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	,255a
	1
	,614
	
	

	Continuity Correctionb
	,023
	1
	,880
	
	

	Likelihood Ratio
	,262
	1
	,609
	
	

	Fisher's Exact Test
	
	
	
	,734
	,449

	Linear-by-Linear Association
	,251
	1
	,616
	
	

	N of Valid Cases
	70
	
	
	
	

	a. 1 cells (25,0%) have expected count less than 5. The minimum expected count is 3,71.

	b. Computed only for a 2x2 table


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. T
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,000
	,000
	.b
	.b

	
	
	Type of survey Dependent
	,000
	,000
	.b
	.b

	
	
	Concert or Party? Dependent
	,000
	,000
	.b
	.b

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,004
	,014
	
	,616c

	
	
	Concert or Party? Dependent
	,004
	,014
	
	,616c

	a. Not assuming the null hypothesis.

	b. Cannot be computed because the asymptotic standard error equals zero.

	c. Based on chi-square approximation


T – C, Q2

	Type of survey * Berlin or Paris? Crosstabulation

	Count

	
	
	Berlin or Paris?
	Total

	
	
	Berlin
	Parijs
	

	Type of survey
	T
	11
	33
	44

	
	C
	9
	17
	26

	Total
	20
	50
	70


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	,740a
	1
	,390
	
	

	Continuity Correctionb
	,344
	1
	,557
	
	

	Likelihood Ratio
	,731
	1
	,393
	
	

	Fisher's Exact Test
	
	
	
	,422
	,277

	Linear-by-Linear Association
	,730
	1
	,393
	
	

	N of Valid Cases
	70
	
	
	
	

	a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 7,43.

	b. Computed only for a 2x2 table


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. T
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,000
	,000
	.b
	.b

	
	
	Type of survey Dependent
	,000
	,000
	.b
	.b

	
	
	Berlin or Paris? Dependent
	,000
	,000
	.b
	.b

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,011
	,025
	
	,393c

	
	
	Berlin or Paris? Dependent
	,011
	,025
	
	,393c

	a. Not assuming the null hypothesis.

	b. Cannot be computed because the asymptotic standard error equals zero.

	c. Based on chi-square approximation


T – C, Q3

	Type of survey * Preference or no preference Crosstabulation

	Count

	
	
	Preference or no preference
	Total

	
	
	Preference
	No preference
	

	Type of survey
	T
	8
	36
	44

	
	C
	3
	23
	26

	Total
	11
	59
	70


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	,545a
	1
	,461
	
	

	Continuity Correctionb
	,158
	1
	,691
	
	

	Likelihood Ratio
	,565
	1
	,452
	
	

	Fisher's Exact Test
	
	
	
	,521
	,353

	Linear-by-Linear Association
	,537
	1
	,464
	
	

	N of Valid Cases
	70
	
	
	
	

	a. 1 cells (25,0%) have expected count less than 5. The minimum expected count is 4,09.

	b. Computed only for a 2x2 table


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. T
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,000
	,000
	.b
	.b

	
	
	Type of survey Dependent
	,000
	,000
	.b
	.b

	
	
	Preference or no preference Dependent
	,000
	,000
	.b
	.b

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,008
	,020
	
	,464c

	
	
	Preference or no preference Dependent
	,008
	,020
	
	,464c

	a. Not assuming the null hypothesis.

	b. Cannot be computed because the asymptotic standard error equals zero.

	c. Based on chi-square approximation


T – C, Q4

	Type of survey * Yes or no Crosstabulation

	Count

	
	
	Yes or no
	Total

	
	
	Yes
	No
	

	Type of survey
	T
	33
	11
	44

	
	C
	16
	10
	26

	Total
	49
	21
	70


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	1,410a
	1
	,235
	
	

	Continuity Correctionb
	,842
	1
	,359
	
	

	Likelihood Ratio
	1,389
	1
	,239
	
	

	Fisher's Exact Test
	
	
	
	,285
	,179

	Linear-by-Linear Association
	1,390
	1
	,238
	
	

	N of Valid Cases
	70
	
	
	
	

	a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 7,80.

	b. Computed only for a 2x2 table


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. T
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,000
	,000
	.b
	.b

	
	
	Type of survey Dependent
	,000
	,000
	.b
	.b

	
	
	Yes or no Dependent
	,000
	,000
	.b
	.b

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,020
	,034
	
	,238c

	
	
	Yes or no Dependent
	,020
	,034
	
	,238c

	a. Not assuming the null hypothesis.

	b. Cannot be computed because the asymptotic standard error equals zero.

	c. Based on chi-square approximation


For all questions; number of ‘wrong’ answers * type of survey?

All questions

	Type of survey * Number of 'wrong' answers Crosstabulation

	Count

	
	
	Number of 'wrong' answers
	Total

	
	
	0
	1
	2
	3
	4
	

	Type of survey
	B
	5
	14
	22
	3
	2
	46

	
	T
	6
	21
	13
	4
	0
	44

	
	C
	6
	11
	7
	2
	0
	26

	Total
	17
	46
	42
	9
	2
	116


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	9,603a
	8
	,294

	Likelihood Ratio
	10,095
	8
	,258

	Linear-by-Linear Association
	4,396
	1
	,036

	N of Valid Cases
	116
	
	

	a. 7 cells (46,7%) have expected count less than 5. The minimum expected count is ,45.


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,121
	,074
	1,589
	,112

	
	
	Type of survey Dependent
	,129
	,097
	1,244
	,213

	
	
	Number of 'wrong' answers Dependent
	,114
	,081
	1,344
	,179

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,045
	,024
	
	,246c

	
	
	Number of 'wrong' answers Dependent
	,026
	,021
	
	,154c

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.

	c. Based on chi-square approximation


Number of ‘wrong’ answers in the last two questions depending on type of survey?

	Type of survey * Number of 'wrong' answers in last two questions Crosstabulation

	Count

	
	
	Number of 'wrong' answers in last two questions
	Total

	
	
	0
	1
	2
	

	Type of survey
	B
	7
	29
	10
	46

	
	T
	10
	27
	7
	44

	
	C
	10
	13
	3
	26

	Total
	27
	69
	20
	116


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,026
	,035
	,729
	,466

	
	
	Type of survey Dependent
	,043
	,058
	,729
	,466

	
	
	Number of 'wrong' answers in last two questions Dependent
	,000
	,000
	.c
	.c

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,021
	,018
	
	,310d

	
	
	Number of 'wrong' answers in last two questions Dependent
	,021
	,020
	
	,297d

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	5,458a
	4
	,243

	Likelihood Ratio
	5,256
	4
	,262

	Linear-by-Linear Association
	4,523
	1
	,033

	N of Valid Cases
	116
	
	

	a. 1 cells (11,1%) have expected count less than 5. The minimum expected count is 4,48.


For each question; number of ‘wrong’ answers depending on type of survey? Comparison between two different type of surveys. So; B – T, B – C, T – C.

 B – T 

	Type of survey * Number of 'wrong' answers Crosstabulation

	Count

	
	
	Number of 'wrong' answers
	Total

	
	
	0
	1
	2
	3
	4
	

	Type of survey
	B
	5
	14
	22
	3
	2
	46

	
	T
	6
	21
	13
	4
	0
	44

	Total
	11
	35
	35
	7
	2
	90


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	5,907a
	4
	,206

	Likelihood Ratio
	6,712
	4
	,152

	Linear-by-Linear Association
	2,380
	1
	,123

	N of Valid Cases
	90
	
	

	a. 4 cells (40,0%) have expected count less than 5. The minimum expected count is ,98.


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,172
	,102
	1,594
	,111

	
	
	Type of survey Dependent
	,205
	,148
	1,247
	,212

	
	
	Number of 'wrong' answers Dependent
	,145
	,101
	1,347
	,178

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,066
	,043
	
	,211c

	
	
	Number of 'wrong' answers Dependent
	,025
	,024
	
	,067c

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.

	c. Based on chi-square approximation


B – C 

	Type of survey * Number of 'wrong' answers Crosstabulation

	Count

	
	
	Number of 'wrong' answers
	Total

	
	
	0
	1
	2
	3
	4
	

	Type of survey
	B
	5
	14
	22
	3
	2
	46

	
	C
	6
	11
	7
	2
	0
	26

	Total
	11
	25
	29
	5
	2
	72


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	5,260a
	4
	,262

	Likelihood Ratio
	5,945
	4
	,203

	Linear-by-Linear Association
	3,655
	1
	,056

	N of Valid Cases
	72
	
	

	a. 5 cells (50,0%) have expected count less than 5. The minimum expected count is ,72.


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,072
	,074
	,934
	,350

	
	
	Type of survey Dependent
	,038
	,125
	,302
	,763

	
	
	Number of 'wrong' answers Dependent
	,093
	,094
	,949
	,343

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,073
	,054
	
	,269c

	
	
	Number of 'wrong' answers Dependent
	,025
	,024
	
	,130c

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.

	c. Based on chi-square approximation


T – C

	Type of survey * Number of 'wrong' answers Crosstabulation

	Count

	
	
	Number of 'wrong' answers
	Total

	
	
	0
	1
	2
	3
	

	Type of survey
	T
	6
	21
	13
	4
	44

	
	C
	6
	11
	7
	2
	26

	Total
	12
	32
	20
	6
	70


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	1,031a
	3
	,794

	Likelihood Ratio
	1,005
	3
	,800

	Linear-by-Linear Association
	,495
	1
	,482

	N of Valid Cases
	70
	
	

	a. 3 cells (37,5%) have expected count less than 5. The minimum expected count is 2,23.


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. T
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,000
	,000
	.b
	.b

	
	
	Type of survey Dependent
	,000
	,000
	.b
	.b

	
	
	Number of 'wrong' answers Dependent
	,000
	,000
	.b
	.b

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,015
	,030
	
	,797c

	
	
	Number of 'wrong' answers Dependent
	,004
	,009
	
	,822c

	a. Not assuming the null hypothesis.

	b. Cannot be computed because the asymptotic standard error equals zero.

	c. Based on chi-square approximation


Last two questions; number of ‘wrong answers’ depending on type of survey? Comparison between 2 treatments (B – T; T – C; B – C)

B – T

	Type of survey * Number of 'wrong' answers in last two questions Crosstabulation

	Count

	
	
	Number of 'wrong' answers in last two questions
	Total

	
	
	0
	1
	2
	

	Type of survey
	B
	7
	29
	10
	46

	
	T
	10
	27
	7
	44

	Total
	17
	56
	17
	90


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	1,086a
	2
	,581

	Likelihood Ratio
	1,091
	2
	,579

	Linear-by-Linear Association
	1,048
	1
	,306

	N of Valid Cases
	90
	
	

	a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 8,31.

	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,038
	,052
	,730
	,466

	
	
	Type of survey Dependent
	,068
	,090
	,730
	,466

	
	
	Number of 'wrong' answers in last two questions Dependent
	,000
	,000
	.c
	.c

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,012
	,023
	
	,584d

	
	
	Number of 'wrong' answers in last two questions Dependent
	,004
	,008
	
	,682d

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.

	c. Cannot be computed because the asymptotic standard error equals zero.

	d. Based on chi-square approximation


B – C

	Type of survey * Number of 'wrong' answers in last two questions Crosstabulation

	Count

	
	
	Number of 'wrong' answers in last two questions
	Total

	
	
	0
	1
	2
	

	Type of survey
	B
	7
	29
	10
	46

	
	C
	10
	13
	3
	26

	Total
	17
	42
	13
	72


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	5,243a
	2
	,073

	Likelihood Ratio
	5,131
	2
	,077

	Linear-by-Linear Association
	4,430
	1
	,035

	N of Valid Cases
	72
	
	

	a. 1 cells (16,7%) have expected count less than 5. The minimum expected count is 4,69.

	


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. Tb
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,054
	,071
	,730
	,465

	
	
	Type of survey Dependent
	,115
	,149
	,730
	,465

	
	
	Number of 'wrong' answers in last two questions Dependent
	,000
	,000
	.c
	.c

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,073
	,063
	
	,075d

	
	
	Number of 'wrong' answers in last two questions Dependent
	,033
	,031
	
	,097d

	a. Not assuming the null hypothesis.

	b. Using the asymptotic standard error assuming the null hypothesis.

	c. Cannot be computed because the asymptotic standard error equals zero.

	d. Based on chi-square approximation


T – C

	Type of survey * Number of 'wrong' answers in last two questions Crosstabulation

	Count

	
	
	Number of 'wrong' answers in last two questions
	Total

	
	
	0
	1
	2
	

	Type of survey
	T
	10
	27
	7
	44

	
	C
	10
	13
	3
	26

	Total
	20
	40
	10
	70


	Chi-Square Tests

	
	Value
	df
	Asymp. Sig. (2-sided)

	Pearson Chi-Square
	2,004a
	2
	,367

	Likelihood Ratio
	1,970
	2
	,373

	Linear-by-Linear Association
	1,595
	1
	,207

	N of Valid Cases
	70
	
	

	a. 1 cells (16,7%) have expected count less than 5. The minimum expected count is 3,71.


	Directional Measures

	
	
	
	Value
	Asymp. Std. Errora
	Approx. T
	Approx. Sig.

	Nominal by Nominal
	Lambda
	Symmetric
	,000
	,000
	.b
	.b

	
	
	Type of survey Dependent
	,000
	,000
	.b
	.b

	
	
	Number of 'wrong' answers in last two questions Dependent
	,000
	,000
	.b
	.b

	
	Goodman and Kruskal tau
	Type of survey Dependent
	,029
	,041
	
	,372c

	
	
	Number of 'wrong' answers in last two questions Dependent
	,016
	,024
	
	,328c

	a. Not assuming the null hypothesis.

	b. Cannot be computed because the asymptotic standard error equals zero.

	c. Based on chi-square approximation
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