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Abstract

Overconfident consumers tend to borrow more money on the online consumer credit market. This
behaviour can bring them in financial trouble later in life and should be prevented to protect
consumers. This research looks into the preventive relation that choice architecture techniques in the
loan calculator have on the overborrowing of overconfident consumers. The focus is on the Dutch
online consumer credit market, where two types of loan calculators can be distinguished. A simplified
calculator tries to make information easily understandable for consumers, while the extensive
calculator gives feedback of the actual income and expenses that the consumer has concerning the loan
amount they want to take out. Feedback is seen as an effective prevention against overconfidence.

The research uses an online experiment to test the described relations. Respondents were
treated with overconfidence through hard-easy knowledge questions, after which they had to fill in
either a simplified or extensive calculator. There are no significant results with regards to the effect of
overconfidence on the online credit market, the effect of loan calculator techniques on the online credit
market and with regards to the interaction of both on the online credit market. Future research that

further looks into the preventive opportunities of loan calculator types are needed.
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1. Introduction

Protecting consumers from their own biases when borrowing money has become even more relevant
given the current Covid-19 crisis. The crisis has led to countries taking measures, such as temporarily
shutting down businesses, to contain the virus which will negatively impact the economy (OECD
Economics Department 2020). This will bring many consumers in financial trouble, with research
regarding the Covid-19 crisis showing that consumers expect to raise their household debts (Hanspal,
Weber, and Wohlfart 2020). So, finding ways to protect these consumers against their bias in the
credit decisions process is needed. This research aims to understand how an overconfidence bias on
the online credit decision process can be prevented and will also empirically test this through an online
experiment.

People borrow money to fulfil the need for a smooth lifetime consumption. Meeting the
expectations of their lifestyle or, even more so, finding ways in which the lifestyle can be improved is
of great significance for consumers. (Kamleitner, Hoelzl, and Kirchler 2012; Kamleitner and Kirchler
2007). When there is an inability to keep up this lifestyle, which leads to consuming less compared to
others, consumers fall back on financing this gap through credit to increase their consumption patterns
(Duesenberry 1949). The need for consumption will lead to the decision to borrow money on the
consumer credit market.

The online consumer credit market enables the consumers to take up a credit in the form of,
for example, a personal loan. Ideally, the consumers themselves put great care and consideration into
making a credit decision on this online consumer credit market. Unfortunately, credit decisions are
often made suboptimal due to the human biases in decision making (Gathergood 2012; Grohmann et
al. 2019; Zinman 2015). The human biases lead to an inaccurate judgement of the decisions-process,
which prevents consumers from making a rational decision (Bashir et al. 2013). One of these biases
that affect borrowing behaviour is overconfidence.

Overconfident consumers make overestimations about the knowledge, cognitive abilities and
precision of the information that they possess (Bhandari and Deaves 2006). For borrowing behaviour,
this means that these consumers expect that their income in the future will be higher and will borrow
according to this higher future income. Even more so, they also overestimate their ability to repay the
loan because consumers estimate that they have better control of their future spending (Grohmann et
al. 2019). Overconfident consumers will borrow more money than they should which can lead to
future financial problems.

There is a need to protect consumers from overborrowing due to overconfidence. Preventing
overconfidence can be achieved by giving consumers feedback about their behaviour (Clark and
Friesen 2009; Proeger and Meub 2014). The feedback can be added in the credit decision process of

consumers by looking at the choice architecture. A good choice architecture will create an optimal
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decision context for the consumer using choice architecture techniques such as feedback or connecting
the decision to its costs/benefits (Miinscher, Vetter, and Scheuerle 2016).

Hence, the choice architecture decisions could offer the appropriate context for preventing
overconfidence. For the online consumer credit market, a great place where choice architecture
techniques can be applied are the loan calculators. These loan calculators are used by most consumers
before they take up a loan (Timmons, McGowan, and Lunn 2019).

Looking at the loan calculators in the consumer credit market of the Netherlands, two types of
loan calculators can be found. The first type is a simplified calculator where the credit providers focus
on only showing the minimum options to come to a preferred loan specification. The focus of this
calculator is the simplification of all the information, which should help consumers not to get
overwhelmed. The second type of calculator is the extensive calculator. In this calculator, the
consumers are also asked to fill in their income and expenses before the calculation of the loan is
made. These calculators connect the consequences of the credit-decision to the income and expenses
that the consumer makes. This connection of consequences can be seen as giving direct feedback to
the consumer. It should, therefore, be possible that this extensive calculator can prevent
overconfidence.

To see if the type of loan calculator can affect the borrowing decision of overconfident
consumers in the Dutch online consumer credit market, the following research question has been

made:

+ How can borrowing decisions affected by overconfidence in the online consumer credit

market be prevented by choice architecture in the loan calculator?

The thesis will start by giving the literature review in chapter 2. The review describes the
consumer credit market, the problem of overconfidence and its prevention with more in-depth detail.
The literature review is followed by a market review in chapter 3, which will give insights into the
Dutch consumer credit market and connects this to the literature. After this, chapter 4 focusses on the
methodology including the experimental design, measuring the data, analysing the design and the
advantages and disadvantages of an experiment. In chapter 5 the results will be given, which is
followed by a discussion of these results in chapter 6. Finally, the conclusion to this research is given

in chapter 7.
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2. Literature review

The literature review starts by introducing the online consumer credit market. The problem of
overconfidence on this online consumer credit market will be explained afterwards, followed by the

choice architecture that could help prevent the overconfidence on the online consumer credit market.

2.1. Online consumer credit market
The online consumer credit market allows people to borrow money to meet the consumption needs
that they cannot fulfil with their current income (Tooth 2012). With the borrowed money, the
consumer credit, a consumer can finance any purchase other than a property purchase. The consumer
credit market is made up of specific purpose and general use credit. Specific purchase credits are loans
that have a contractual obligation that ensures the purchase of only a specific product or service, such
as a car. General use credits, on the other hand, are agreements where the consumer receives a loan
that does not commit them to the financing a specific product or service (Guardia 2002).

Taking out a general loan, or more specifically a personal loan, means that consumers have
more freedom when deciding how much they want to borrow, as they are not bound to a price of a
specific product. This freedom could lead to consumers borrowing more than they can financially
handle. Therefore, understanding how credit decisions can be affected when taking out a personal loan

can help with protecting consumers.

2.1.1 The problem of an online market for credit decisions
Besides the freedom of personal loans, the characteristics of an online environment also affect the
credit decision process. The digitalisation in the online market means that a loan can be taken out
faster, making a shorter decision process more typical (Pousttchi and Dehnert 2018). This shorter
decision process, however, could be against an ideal consumer decision process. This path should
ensure that the credit decision is well-evaluated. The shortened process in an online market can mean
that a wrong cognitive process is used for selecting an optimal action (Bashir et al. 2013).

The cognitive processes of the consumers can be structured by looking at System I and System
II thinking, the dual-system theory. The theory shows that two systems are responsible for people’s
thought processes. System I thinking happens fast and automatic, while System II thinking is slower
with more effort and consciousness. One of the systems dominates at different points in the decision
process (Kahneman 2011). For credit decisions, taking the time to ensure that the consumer can meet
future commitments is crucial. The decision to take out a personal loan should, thus, be supported by
an extensive process to evaluate the way of financing (Dhar and Nowlis 2004; Kamleitner and
Kirchler 2007). To assure that consumers use enough time to make this well-evaluated credit decision,

the domination of System II thinking is important.
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The online environment of the consumer credit market can negatively affect an adequate
consumer decision path. The reduced time in the shorter online decision process can result in less use
of a well-evaluated System II decision. The faster process makes System I more dominant then it
should be, making consumers deviate from well-evaluating credit decisions. The involvement of

System II is crucial to prevent irresponsible lending.

2.2. Overconfidence in credit decisions

In a rational world, consumers themselves are willing to put effort and consideration, by using more
System I, to make a well-evaluated decision. It is, however, the case that consumers are not fully
rational. They are influenced by human biases that affect their decision-making process, which leads
to a suboptimal credit decision (Capuano and Ramsay 2011; Gathergood 2012; Zinman 2015). Since
personal loans give consumers more freedom about the amount they want to borrow, human biases
can lead to the consumer taking on a bigger loan than they can financially handle.

A bias that could be problematic for this borrowing behaviour of consumers is the
overconfidence bias. The overconfidence bias leads to an overestimation of knowledge, cognitive
abilities and precision of information (Bhandari and Deaves 2006; Johnson et al. 2012). Additionally,
overconfidence makes consumers believe that they have an exaggerated ability to control the events in
the future (Malmendier, Tate, and Yan 2011). This bias is relevant for credit decisions because taking
out a loan involves making a decision in the present that affects the future.

There are two broad ways to consider somebody as overconfident. The first way is through
miscalibration. Miscalibration overconfidence means that someone overestimates the probability that
they will do well (Acker and Duck 2008). Their own judgements have a high probability of coming
true, which is why this overconfidence type can also be recognised as judgemental overconfidence
(Hilton et al. 2011).

The second type of overconfidence is the better-than-average effect (Acker and Duck 2008).
This indicates an overestimation of the probability in comparison to others, preferably to social
information that is favourable for themselves (Larrick, Burson, and Soll 2007).

Although someone can be considered overconfident in both the miscalibration and better-than-
average context, this does not indicate that correlation between the two can be assumed. Several
studies (e.g.: Acker and Duck 2008; Glaser, Langer, and Weber 2005; Hilton et al. 2011) found no
correlation between miscalibration and better-than-average effect. Therefore, one cannot use the
evidence of one form of overconfidence to justify the existence of the other form (Glaser and Weber

2007).
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2.2.1. The problem of overconfidence in the consumer credit market

The overconfidence bias leads consumers to assume that they have more money to spend in the future
compared to the present (Johnson et al. 2012). For the consumer credit market, this means that
consumers will have high-income expectations, which will result in borrowing money as if they
already have this high future income in the present. Not only do they estimate to have a high future
income, but consumers also overestimate their abilities to pay back debts because they assume to have
better control of their spending (Grohmann et al. 2019). These overestimations of income and
spending mean that overconfidence has a positive relation with higher debt levels (Rihab and Lotfi
2016).

Besides overestimating income and spending, it is also possible that overconfidence makes the
consumers too optimistic. This tendency to overestimate a favourable outcome, which according to
Griffin and Brenner (2004) is related to both the miscalibration and better-than-average effect, is
called optimistic overconfidence. Research has shown that optimistic consumers tend to borrow
significantly more in comparison to pessimistic consumers (Brown et al. 2005; Kamleitner and
Kirchler 2007).

In sum, being overconfident on the consumer credit market is problematic for the consumers
as it will most likely lead to them borrowing more money than an average consumer. This effect can

be translated into hypothesis 1.

Hypothesis 1. Overconfident consumers borrow more money compared to an average consumer

2.2.2. The character of an overconfident consumer

Although generally, overconfidence can result in overborrowing on the consumer credit market, not
every consumer will be overconfident. Certain characteristics differentiate consumers and increase the
chance of them being overconfident. The most notable are gender and education (Bhandari and
Deaves 2006).

One of the most prominent studies that look into gender and overconfidence finds that men are
more likely to be overconfident compared to women (Barber and Odean 2001). Although this result
has been duplicated in other studies (e.g. Bengtsson, Persson, and Willenhag 2005; Huang and Kisgen
2013), there is also evidence that shows that there is no significant difference between men and
women (e.g.: Acker and Duck 2008; Bashir et al. 2013). The opposing results could be a result of the
environment from which the information is taken, which is why gender will be seen as having an
ambiguous relationship with overconfidence.

Even though the effects of gender are inconclusive, consumers with a higher education level
have an unambiguous higher chance of being overconfident (Bhandari and Deaves 2006). Having

learned more knowledge through education helps people feel more confident. The overconfidence felt
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through knowledge is emphasised when the consumer also has financial educational knowledge
instead of only general educational knowledge. People that received an education with finance-related
subjects do not necessarily know more about this financial information, they just think that they do.
They are, therefore, more overconfident than a consumer without financial knowledge (Bhandari and
Deaves 2006). So, financial literacy of a (higher) educated consumer is an important determinant that

gives them a higher chance of overconfidence (Kramer 2014; McCannon, Asaad, and Wilson 2016).

2.3. Choice architecture in the online consumer credit market

The way the choice of getting a loan is presented will significantly influence how the consumer will
decide. The presentation of choices can easily be changed. Choice architecture refers to influencing
and changing the context in which people make decisions (Johnson et al. 2012). Understanding the
choice architecture and choice architecture techniques is necessary to provide the consumers with the
right context to make an optimal decision about taking up a loan.

Consumers want to make their loan choices by interacting with credit providers on their online
channels (Foottit et al. 2019). Information technology, such as the website layout, is a common way to
influence the choices in the online consumer credit market (Murray, Liang, and Haubl 2010). If the
website’s layout and characteristics are matched to the consumers’ cognitive styles, the consumers are
more likely to stay on that website (Hauser et al. 2009). Content should be comprehensible and
informative; the consumer should find it easy to navigate through the website; the layout should match
the astatic appearance by leaving a visual impression on the consumer (Kincl and Strach 2012). Thus,
the website layout is a key component for influencing in the choice architecture of the online

consumer credit market.

2.3.1. Preventing overconfidence with choice architecture techniques
Influencing a website layout with choice architecture techniques could make it possible to prevent the
overborrowing of the overconfident consumer. Choice architecture techniques can be used to tackle
several points in the decision-making process. Miinscher, Vetter and Scheuerle (2016) made a
framework, see table 1, that divides choice architecture techniques into three categories. The first
category is the decision information, which refers to techniques about how information is presented to
consumers. The second category is decision structure, where techniques modify and rearrange the
structure of options given to consumers. Lastly, the third process decision assistance regards
techniques that make consumer follow through with their intentions, for example, consumers feel
more committed to a loan when they need send an initial offer to the credit provider.

Because the overconfidence problem in the online consumer credit market should be
prevented before consumers have decided on an initial offer of the loan, only choice architecture

techniques that are used in the categories decision information and decision structure are of relevance.
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For each of these processes there is one choice architecture technique that is effective in preventing
overconfidence, namely make information visible and change option consequences. These two

techniques are further explained.

Category Technique

A Decision information A1l Translate information

A2 Make information visible
Includes: make own behaviour visible

(feedback)
A3 Provide a social reference point
B Decision structure B1 Change choice defaults
B2 Change option-related effort
B3 Change range or composition of options
B4 Change option consequences

Includes: connect decision to benefit/cost
C Decision assistance C1 Provide reminders

C2 Facilitate commitment
Table 1 Overview of choice architecture techniques (based on Miinscher et al. (2016))

A2 Make information visible
A choice architecture technique that makes consumers aware of their behaviour is direct or indirect
feedback. The information that a consumer needs to process a decision is constraint by the attention
and processing abilities of that consumer. By providing feedback, these constraints are removed and
the information is made accessible for the consumers to use in the decision process (Miinscher et al.
2016).

The fact that feedback has a powerful influence on human behaviour, is also true for
overconfidence (Hattie and Timperley 2007). Giving feedback is the most efficient way to tackle
overconfidence (Arkes et al. 1987; Clark and Friesen 2009; Proeger and Meub 2014). Hence, it is

appropriate for prevention.

B4 Change option consequences
Another choice architecture technique is the modification of consequences of the decision by, for
example, showing the cost/benefit effects of the decision. From a rational perspective, showing
income and the expenses of a consumer should not change their decision. However, consumers are
often not completely rational and disclosing consequences is likely to affect the decision behaviour
(Miinscher et al. 2016). More specifically for the credit market, disclosing more information about
costs has been found to reduce the amount of borrowing (Bertrand and Morse 2011).

For tackling overconfidence, displaying how the loan of a consumer will relate to their income
and expenses on the website of the credit provider, is a form of direct feedback. Therefore, this choice

architecture technique could help as prevention.

10
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3. Market review

Choice architecture techniques that use feedback are the best way to prevent overconfidence. In this

chapter, a market analysis is performed to see where this choice architecture technique is used in the

15-7-2020

Dutch consumer credit market. After this analysis, the findings from the literature and market review

will be combined.

3.1 Market analysis of loan calculators

The choice architecture of the websites of the Dutch credit providers is essential for the decisions of

the consumers. The techniques used can prevent the overconfidence bias from affecting the decision-

process (Bertrand et al. 2005). As stated before, the online channel and the website’s layout are

important for every consumer that wants to take out a loan (Foottit et al. 2019; Hauser et al. 2009).

The loan calculator on the website of the credit providers is the component on the website that

consumer use most often when they want to apply for a personal loan (Timmons et al. 2019).

Therefore, the layout of these loan calculators is important to evaluate.

With the loan calculators, consumers are made aware of the monthly payment and interest rate

of their preferred loan amount. The use of the loan calculator is easy, especially because of the

application of choice architecture techniques (Tooth 2012). Since these calculators are a crucial source

of information during the decision process, the effects of using different choice architecture techniques

can help protect the consumers (Timmons et al. 2019).

For the market analysis, the design of the loan calculators of five Dutch credit providers' is

compared. In Appendix I, all five of the loan calculators can be found. The analysis showed that the

credit providers design the loan calculator by one of two types, the simplified or extensive calculator.

3.1.1. Simplified calculator
With the simplified calculator, the credit providers keep the options
simple and easy to understand while still giving the necessary
information. An example of this simplified calculator is visible in
figure 1. The consumer has to fill in (or slide to) the amount of
money they want to borrow and the amount of money they want to
pay every month. This method keeps the decision options basic and
quick to fill in for the consumers.

The simplified calculator is a clear example of using the

choice architecture technique simplification. By simplifying the

! Nationale-Nederlanden, ABN AMRO, Rabobank, Freo and ING

Waar wilt u voor lenen?

Auto Lening

Restschuld Extra financiele
hypotheek ruimte

kwil €5.000 lenen
€2500
Ik wil maandeliiks € 100  betalen

€75

Anders..

Figure 1 Simplified calculator example

(Nationale-Nederlanden 2020)
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information, the cognitive effort that is needed to process information is reduced. Information needed

for the decision process is translated into plain language and the numerical calculations of borrowing

are made understandable for all consumers (Miinscher et al. 2016).

3.1.2. Extensive calculator

The extensive calculator, as seen in figure 2, takes more effort from the consumer.
Not only do they need to fill in their loan amount, but the consumers are also asked to
fill in other information regarding income and other expenses such as rent.
Interestingly, these calculators are left completely blank. This means that the
consumer has to think about what number to fill in, without having an amount they
can slide to, which is used in the simplified calculator.

With the extensive calculators, credit providers use, among other things, the
choice architecture technique of connecting the cost/benefit. The decision to borrow
is connected to the income and expenses of a consumer. As this choice architecture
technique is a form of giving feedback to the consumers, the more general feedback

technique of showing the own behaviour is also used in this calculator.

3.1.3. Effect of calculators on the credit decisions

Although more choice architecture techniques can be seen in the two different
calculators, the focus on simplification or connecting decisions to cost/benefit creates
the biggest difference between the two types. These different choice architecture
techniques do not only trigger different biases, but they also activate different

cognitive processes during the credit decision process.

Bereken uw lening

Hoeveel wilt ulenen? (O

Waarvoor wilt u geld lenen?
= Auto
é Bestaande lening(en) oversluiten
‘ Verbouwing
m Restschuld hypotheek
i Grote aankoop

& studie

Wat is uw leeftijd? ()

Wat is uw inkomstenbron? ()

Maak uw keuze

Wat is uw bruto maandinkomen? ()

Wat is uw gezinssituatie?

Maak uw keuze

Wat is uw woonsituatie? ()

Maak uw keuze

Wat zijn de maandlasten van eventuele andere

leningen?

0

Hoeveel alimentatie betaalt u per maand? ()

0

Bereken

Figure 2 Extensive calculator
example (ABN AMRO 2020)

The simplified calculator is easy and understandable for the consumer to fill in, which means a

quick decision process. When looking at System I and System II, a domination of the fast and

automatic processes of System I seems more likely for the simplified calculator. The extensive

calculator, on the contrary, has a more effortful task for consumers to fill in. They need to go through

broader steps, which will take longer and cannot be done completely automatically. For this calculator,

the domination of the conscious and effortful brain processes, System II, seems more likely.

During a shorter decision circuit, that of the simplified calculator, the consumer does not fall

back on evaluating the information (Pousttchi and Dehnert 2018). This will result in the consumers

borrowing more compared to the longer decision circuit of an extensive calculator, where they take

time to evaluate the disclosed information (Bertrand and Morse 2011). This trade-off leads to

hypothesis 2.

12
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Hypothesis 2: A consumer using a simplified calculator will borrow more money compared to a

consumer using an extensive calculator

3.2. Preventing overconfidence with the loan calculator

An overconfident consumer is more likely to borrow more money than they need since they believe
they will be able to pay this back. When the date of repayment of commitments arises and the
consumer realises that they were too overconfident when making the initial decision, the consumer can
end up in financial trouble (Zinman 2015). Finding ways in which this overconfidence can be
prevented in the early stages, before the consumer makes the offer to the credit provider, is in the best
interest of both the credit provider and the consumers. Because consumers consider the loan amount
and monthly payments while filling in the loan calculator, this is a good place where overconfidence
should be prevented to protect the consumers.

The two types of calculators, the simplified and the extensive, use different choice architecture
techniques to support the consumer when making a credit decision. However, only the extensive
calculator makes use of the choice architecture technique that could prevent overconfidence. Having to
fill in one’s actual income and expenses can result in a direct feedback mechanism, which is the most
effective in preventing overconfidence (Arkes et al. 1987; Clark and Friesen 2009; Proeger and Meub
2014). Using the extensive calculator means that the consumer will put more effort and conscious
considerations into the credit decision. The extra information that they have to include, makes
consumers think more broadly about the consequences of their decisions (Bertrand and Morse 2011).
Therefore, the extensive calculator can lead to lowering the overconfidence of consumer which should
make them borrow less money.

With the simplified calculator, there is no confrontation with the income and expenses nor is
there more information than the absolute minimum. For the average consumer, this simplification will
mean that the information is easier to process (Miinscher et al. 2016). However, for an overconfident
consumer, there is a bigger benefit from prevention measures to ensure that they will not overborrow.
The simplified calculator does not provide this, so the overconfident consumer will borrow more. The

preference for using the extensive calculator to prevent overconfidence is expressed in hypothesis 3.

Hypothesis 3: An overconfident consumer using the extensive calculator will borrow less money in

comparison to the overconfident consumer that uses the simplified calculator.
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4. Methodology

The research question “How can borrowing decisions affected by overconfidence in the online
consumer credit market be prevented by choice architecture in the loan calculator?” will be answered
through means of an online experiment. The literature suggests that either an overconfident consumer
or a consumer using a simplified calculator will borrow more compared to an average consumer. This
overborrowing could be prevented by letting an overconfident consumer use an extensive calculator.
To answer the research question, the online experiment should measure the effect on the borrowing
decision when an overconfident consumer uses a simplified calculator versus and extensive calculator.
This chapter will go into further detail about this online experiment by first describing the
experimental design, followed by the ways of measuring the variables in the experiment and how the
results of the design can be analysed. The chapter will conclude by evaluating the choice of using an

online experiment by explaining its advantages and disadvantages.

4.1. Experimental design

The experimental design is visible in figure 3. The online experiment has a between-subject design
and is inspired by the study of Grohmann et al. (2019) where they compared overconfident income
expectations to borrowing behaviour on the consumer credit market. An overview of the experiment,
including the questions, can be found in appendix II. Ideally, this experiment would have been run

with a monetary incentive. However, this was not possible due to financial constraints.
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calculator
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A 4

A
A
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Y
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"1 calculator

Control |

[ Extensive

calculator

Figure 3 Experimental design

The experiment starts with instructions and comprehension checks. These comprehension checks are
about the functions of the online program in which the experiment is made, to ensure that the
participants understand how to fill their answers.

After the instructions, the participants are randomly assigned to one of three groups. Two
groups will get treated with overconfidence; the other group will be the control group where there will
be no priming of overconfidence. One treatment group gets hard knowledge questions, the other

treatment group gets easy knowledge question. The questions are the treatment of priming participants
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into overconfidence. To ensure that an overconfident feeling is reached, the knowledge questions are
followed by questions about the participants’ expectations of the number of knowledge questions they
answered correctly, and their expectation of correct answers compared to others.

The control group will not receive any questions. Even though there will be a difference in the
duration for the control group compared to the treatment groups, the control is still necessary for the
experiment as this control group will show what an average consumer will do. Furthermore, this group
is not affected by overconfidence treatment, which makes it possible to study the effect of the
treatment (Pithon 2013).

The experiment continues by letting all the participants enter the consumer credit market. On
this consumer credit market, the participant is given a scenario. In the scenario, the participant just
signed the lease of a new rental home. To be able to furnish the home, the participant needs to get a
personal loan, while keeping a set of financial information in mind. Because the online experiment
will mostly be distributed under young adults, the scenario is purposefully described for a starter in the
housing market. The financial information is based on Dutch data about the average rent, savings,
starting salaries and their indexations (CBS 2019b, 2019a, 2020; Centraal Planbureau 2020; Heuvel
2019; Rijksoverheid 2019). A complete description of the scenario can be found in appendix II.

The overconfidence treatment randomly assigned the participants to one of three groups; hard
questions, easy questions or control. Each overconfidence group is again randomly split into half for
the calculator treatment. Using the information received in the scenario, which is the same for
everybody, the participants fill in either a simplified or an extensive calculator to decide on the amount
of the loan amount.

The last part of the experiment is a concluding questionnaire. The participants are reminded
that they have completed the scenario and that this concluding questionnaire should be based on their
own life and knowledge. This questionnaire is divided into two parts. The first part, questions about
the demographic information of the participants; gender, age, education, occupation, and income
(Grohmann et al. 2019). The second part of the questionnaire will test the financial literacy of the

participants.

4.2. Data

The research design explained in which way the experiment will use treatments of overconfidence and
calculator types to get participants to make a borrowing decision. Ergo, the dependent variable of the
experiment is the borrowing decision, represented by the amount of credit the participants decide to
take up. The independent variables are the levels of overconfidence and the use of a simplified or
extensive calculator. The loan amount and type of calculator can simply be translated to quantitative
data. The overconfidence and certain control variables, on the other hand, need to be measured and/or

generated before they can be translated to quantitative data.
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4.2.1. Generating and measuring overconfidence

The overconfidence needs to be generated before it can be measured. To generate the feeling of
overconfidence for the participants, the reverse hard-easy effect will be used as a priming treatment.
To ensure that overconfidence is properly generated, two types of overconfidence will be measured,

namely the miscalibration and the better-than-average effect.

Reverse hard-easy effect

Overconfidence will be generated by priming participants through the reverse hard-easy effect, which
will give a group of participants either easy or hard questions. Getting faced with a certain set of
question will make the participant feel either over- or underconfident.

The normal hard-easy effect shows that people are overconfident when a task is perceived as
difficult and underconfident when a task is perceived as easy (Bordley, LiCalzi, and Tibiletti 2014).
Yet, this assumption is not applicable in all situations. When people are faced with a set of general
knowledge questions, instead of a task, the reverse happens. The reverse hard-easy effect indicates that
people are overconfident about easy general knowledge questions and underconfident about hard
questions (Gigerenzer, Hoffrage, and Kleinbolting 1991).

Research about both the normal and reverse effect has shown that the reverse hard-easy effect
is more likely to be true (Moore and Small 2007). In addition, previous research that looked into the
relation between overconfidence and debt on the consumer credit market also worked with the reverse
hard-easy effect, instead of the normal hard-easy effect, to make their participants feel overconfident
(Grohmann et al. 2019). Hence, the reverse hard-easy effect is the best way to prime the participants
into overconfidence and will be used during the experiment.

Although the reverse hard-easy effect is likely to work with general knowledge questions and
only easy questions are needed to get overconfidence, hard questions will still be asked as a treatment.
This will mean that groups that receive a set of easy questions will be assumed to be overconfident,
while the group that gets hard questions will be assumed to be underconfident. Both the hard and easy
questions will be used because it is not a given that the participants will feel overconfident. It is,
therefore, needed to include a measure to indicate how the participants are feeling. With this measure,
it is possible to check if the assumed reverse hard-easy effect is effective in generating

overconfidence.

Types of overconfidence

To be able to measure if the respondents feel overconfident, it is necessary to look at the different
types of overconfidence. There is not just one way in which people can feel overconfident.
Overconfidence can be miscalibration or the better-than-average effect, as previously mentioned
(Acker and Duck 2008). The reverse hard-easy effect is an effective way to prime participants into

overconfidence, which allows both forms of overconfidence to be enabled (Bordley et al. 2014).
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To check which way of overconfident the consumer is feeling, two questions will be asked.
One will ask the participants to rate how much of the questions they think they got right, the
miscalibration, and one question will ask if the amount of questions they got right is below or above

average in comparison to the other participants, the better-than-average effect (Acker and Duck 2008).

4.2.2. Control variables and measuring financial literacy

Several control variables will be taken into account and will be measured through a concluding
questionnaire. The first set of control variables will be the demographics of the participants; gender,
age, education, occupation, and income (Grohmann et al. 2019). As literature has shown that general
educational level alone is not enough to increase the change of being overconfident, the second type of
control variable will be the financial literacy of the participants (Bhandari and Deaves 2006).

A higher financial literary of an educated participant increases their chance of being
overconfident (Kramer 2014; McCannon et al. 2016). Financial literacy means that somebody can use
their knowledge and skills to manage their financial resources. Measuring the financial literacy of
participants can be done by asking them the “Big Five” questions. These questions are focused on
testing the participant’s understanding of core financial concepts, such as compound interest, and are a
standard to measure financial literacy (Hastings, Madrian, and Skimmyhorn 2013). The complete “Big

Five” questions can be found in appendix II.

4.3. Analysing factorial experimental design
The experimental design can be viewed in a 2x3 factorial design matrix as visible in table 2. This
design is factorial because the interaction of two independent variables, overconfidence and calculator,

leads to the dependent variable, loan amount (Crump, Navarro, and Suzuki 2019:9).

IV: Simplified calculator | IV: Extensive calculator
IV: Easy questions | Group 1 Group 4
Overconfidence DV: Loan amount DV: Loan amount
IV: Hard questions | Group 2 Group 5
Underconfidence |DV: Loan amount DV: Loan amount
Group 3 Group 6
1V: Control
DV: Loan amount DV: Loan amount

Table 2 2x3 factorial design

Analysing a factorial experimental design means looking at significant differences between
groups of either the blue or green cells. The green cells show the main effects of the factorial design.
The main effects give the differences in the mean of a single independent variable (Crump et al.
2019:9). For example, the total of the simplified calculator has to be tested for significant differences

against the total of the extensive calculator. As there are two independent variables and thus two main
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effects, there should also be two hypotheses stated to test these effects. Hypothesis 1 and 2, previously
mentioned, are about the main effects of the experimental design.
¢ Hypothesis 1: Overconfident consumers borrow more money compared to an average
consumer.
%  Hypothesis 2: A consumer using a simplified calculator will borrow more money compared to
a consumer using an extensive calculator
The blue cells show the interaction of the factorial design. The combination of both treatments leads to
the determination of the loan amount. These two independent treatment variables lead to one
interaction in the factorial experimental design. With the interaction, it can be tested if the effect of
one independent variable changes at the different levels of the other independent variable (Crump et
al. 2019:9). This interaction has also been stated in hypothesis 3.
s Hypothesis 3: An overconfident consumer using the extensive calculator will borrow less
money in comparison to the overconfident consumer that uses the simplified calculator.
To be able to analyse results, it is important to find a method that can test both the main effects and the
interaction. Most analytic methods are parametric, meaning that there are underlying assumptions with
regards to the distribution of the dependent variable. Generally, the dependent variable needs to have a
normal distribution to be able to use a parametric model. As the dependent variable of the experiment
is a loan amount, it can be more common that the respondent will borrow a maximum amount. This
could result in a non-normal distribution of the dependent variable. Non-parametric methods are not
bound to normal distribution assumptions (Conover and Iman 1981). Both parametric and non-
parametric models are described. Testing the dependent variable on its distribution will determine if
parametric or non-parametric methods need to be used. The statistical tests will be performed with

Stata.

4.3.1. Parametric methods

The two-way Analysis Of Variance (ANOVA) is the best parametric method to analyse both the main
effects and the interaction. An ANOVA is more suited than a 1- or 2-sample t-test because it is
possible to test over two groups with ANOVA, which is necessary to be able to test the design (Crump
et al. 2019:7). The two-way ANOVA can compare the mean differences of groups with two
independent variables and their interaction. This statistical method can, therefore, show all the needed
results in one overview.

Six assumptions need to be met before an ANOV A analysis can be used. The first three
assumptions are related to how the data is collected and distributed. These assumptions are met
without further statistical testing. The other three assumptions need to be tested (Lund Research Ltd
2018b).
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1. A continuous dependent variable

2. The two independent variables need to consist of at least two categorical variables from
independent groups

3. There should be independence of observations

4. There should be no significant outliers

5. The dependent variable should have a normal distribution for each group of the independent
variables

6. Each combination of groups should have homogeneity of variances

4.3.2. Non-parametric methods
There are no clear non-parametric alternative methods for the ANOVA that can analyse the main
effects and the interaction of the design in one method. This means non-parametrically, ways to test

the main effects and the interaction have to be analysed separately.

Main effects

The Kruskal-Wallis test is a non-parametric test that is suitable for the main effects of the design. This
rank-based test is preferred over the other non-parametric tests, such as the Mann-Whitney U test
because it can be used to determine significant differences for two or more groups (Lund Research Ltd
2018a). This is relevant considering that the independent variable overconfidence consists of three
levels.

Just like the ANOVA, this Kruskal-Wallis test comes with assumptions. However, unlike the
ANOVA these assumptions do not require a normal distribution. There are a total of four assumptions,
of which the first three are related to data collection and distribution (Lund Research Ltd 2018a).

1. A continuous dependent variable

2. The two independent variables need to consist of at least two categorical variables from
independent groups

3. There should be independence of observations

4. The distributions of each group in the independent variable should have the same shape

Interaction

Testing an interaction in a non-parametric way is rather difficult. Non-parametric methods that test
interaction often suffer from complexity or lack of power (Leys and Schumann 2010). The best
method available starts with the adjusted rank transform test (ART). The data is transformed into
aligned ranks. To be able to show the interaction with aligning, the main effects are removed before
the data is ranked (Johnson 2017). After transformation, the data can be used to perform a parametric

test, such as the ANOVA mentioned previously (Conover and Iman 1981; Leys and Schumann 2010).
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For one-way ANOVA the ART procedure can be used to show adequate results (Mansouri,
Paige, and Surles 2004). However, the experimental design calls for a two-way ANOVA, so that main
effects and interaction can be tested. For the two-way ANOVA, the ART procedure is less appropriate.
This ANOVA on ranks has an increased Type I error, which means that there is a higher chance that
the null hypothesis is rejected even though the null hypothesis is true (Luepsen 2017). This increase in
Type I error, sometimes even reaching a 100% probability, has been found in several studies. There is

a big probability that results from a two-way ANOVA on ranks give a false positive.

4.4. Online experiments

The experimental design is put into a Qualtrics survey. Using the functions of Qualtrics the
experiment is distributed with QR-code, social media and anonymous links. The distribution for both
the QR-code and social media, and partly for the anonymous link, has been through a personal
network.

To also reach participants outside of the personal network, most participants are selected
through SurveySwap. This website is made to distribute surveys among students and researchers,
which will mean that there is more variation among the participants. Still, most of the participants will

be students. This has been taken into account when making the scenario of the research design.

4.4.1 Advantages and disadvantages of online experiments

Choosing to work with an online experiment comes with several advantages and disadvantages. An
advantage of online experiments is that they are cheap (Finley and Penningroth 2015). It is also easy
to get access to a large samples size. The ability for easy distribution reduces the data collection time
and experimenter effects, which are the subconscious ways in which researchers let their cognitive
bias affect the experiment (Reips 2002).

On the other hand, several disadvantages come with testing through an online experiment. The
biggest is regarding the quality of data. Participants could be distracted by their surroundings and pay
less attention to the instructions given. This can result in misunderstanding the experiment which
means that the participants will not give answers as intended (Finley and Penningroth 2015). In
addition to distractions, the problems of high dropout rates and repeated participation are also unique
for the online experiment environment (Birnbaum 2004; Finley and Penningroth 2015; Reips 2002).
Another disadvantage is that online experiments work best with a restricted duration. Participants are
more likely to lose interest and focus when filling in online experiments, which leads to them either
quitting the experiment or rushing through it. The online experiment, therefore, has a limited time
frame and should not exceed 10 minutes (Revilla and Ochoa 2017).

The disadvantages mentioned have been taken into account when designing and distribution

the experiment. To persevere the data quality of the experiment, comprehension checks are added.
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These checks have to be passed before proceeding and will ensure that the participants have read
and/or have understood the instructions (Crump, McDonnell, and Gureckis 2013). All answers in the
experiment need to be filled in before the online program continues to the next part of the experiment.

Date loss due to problems with comprehending the experiment also needs to be taken into
account. The experiment that will be conducted for this thesis can be seen as a relatively complex
decision environment. Taking into account a 20% data loss rate can be seen as adequate anticipation
(Finley and Penningroth 2015).

The high dropout rates are reduced by distributing the experiment on websites such as
SurveySwap. These websites use a credit system to let people fill in each other’s surveys. Credits are
earned by taking other surveys and reduced by having participants fill in the survey. This ensures that
one can only get participants when they actively partake in surveys. Furthermore, these websites have
quality control to guarantee that real people are filling in the surveys (SurveySwap 2020).

To decrease the likelihood of having a participant repeat the experiment, the Internet protocol

addresses of the participants are tracked (Birnbaum 2004).
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5. Results

This chapter discusses the results of the online experiment and starts by giving an overview of the data
collected. This is followed by an analysis of the main effects and interaction. Finally, the chapter

shows the robustness of the overconfidence treatment.

5.1. Overview of results

The experiment was answered by 146 respondents. However, some exclusion of the respondents was
needed, which resulted in 126 respondents being taken into account during the analysis. The
respondents that were excluded were mostly related to those who filled in the extensive calculator. For
this calculator, the respondents had to fill in the income source, monthly income, living situation and
monthly housing cost before determining the loan amount. These four factors were given in the
scenario. Respondents who wrongly filled in two or more of these factors often borrowed small
amounts or even 0 euros. This indicates that they did not properly read and take into account the
information given in the scenario but based the answer on their own life. Therefore, the respondents
were excluded.

In Appendix III, an overview of the data and descriptive graphics of the demographics of the
respondents are shown. Figure 4, 5 and 6 show graphics of the three main variables needed for the
analysis, the loan amount, overconfidence and calculator type. The loan amount varies between the
€5,000 and €15,000, with most respondents answering either €10,000 or €15,000. The histogram of

the loan amount already shows that the data is skewed to the right.
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Figure 4 Histogram Loan Amount
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Figure 5 Distribution of overconfidence

The design of this experiment divided the respondents into one of six groups. This division is

visible in table 3. The tabulation shows the number of observations, the mean regarding loan amount

and the standard deviation of each of these groups. Observing the tabulation gives a first glance at

possible results.

It seems that on average the loan amount is higher for the simplified calculator. Both the

underconfident and overconfident respondents borrow more under this simplified calculator. Only

under the control groups is this not the case. Interestingly, the groups that are underconfident, meaning

that they received the treatment with the hard questions, borrow the most overall for both the

simplified and extensive calculator.

Treatment overconfidence

Treatment calculator

Simplified  Extensive

Underconfidence Obs 19 15
Mean | 13,236.84 12,466.67

Std. Dev. | 2,238.355 2,503.331

Overconfidence Obs 22 22
Mean 11,500 11,286.36

Std. Dev. | 2,939.874 3,173.858

Control Obs 28 20
Mean | 12,160.71 12,400

Std. Dev. | 3,159.505 2,945.112

Table 3 Tabulation of group division
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5.1.1. Distribution of loan amount

To determine whether the results should be analysed using parametric or non-parametric methods, it is
necessary to look at the distribution of the dependent variable loan amount. When this variable is
normally distributed, parametric methods can be used. Otherwise, the data has to be analysed with
non-parametric methods. The distribution of the dependent variable can be determined visually, by
looking at the histogram of figure 4, but it can also be statistically tested.

To statistically test for a normal distribution of the loan amount, the Shapiro-Wilk test of
normality is used. The Shapiro-Wilt test has been proven to be the most powerful normality test, even
for smaller sample sizes (Ghasemi and Zahediasl 2012; Mohd Razali and Yap 2011). According to the
null hypothesis, if the probability from the test is greater than the alpha 0,05, the variable has a normal

distribution.
H0: loan amount is normally distributed

HA: loan amount is not normally distributed

Variable Obs \\% Vv z Prob>z

Loan amount 126 095909 4.103 3.171  0.00076

Table 4 Shapiro-Wilk W test for normal data

The results from the Shapiro-Wilk test of normality are visible in table 4. The probability of
0,0075 is smaller than the alpha of 0,05, therefore, the Hy is rejected. H, is accepted, which means that

the loan amount, the dependent variable, is not normally distributed.

5.2. Non-parametric test results
The Shapiro-Wilk test showed that there is a non-normal distribution of the dependent variable. Thus,
the parametric ANOVA analysis cannot be used to test the data, as the assumption for a normal

distribution is violated. For that reason, data is analysed using non-parametric methods.

5.2.1. Main effects
To test the two main effects of the design, the Kruskal-Wallis test will be used. Four assumptions need
to be met before the Kruskal-Wallis test can be applied (Lund Research Ltd 2018a). The first three
assumptions are already satisfied. The fourth assumption is not yet satisfied and has to be tested before
the Kruskal-Wallis test is performed.

1. The dependent variable loan amount is a continuous variable

2. The two independent variables, calculator and overconfidence consist of at least two

categorical variables from independent groups
3. There is independence of observations

4. The distributions of each group in the independent variable should have the same shape
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Analysing whether distributions of each group has the same shape, can be done visually by
looking at histograms of all the levels of the independent variable in question. If the groups/levels are
generally similar and have the same skewness, the distribution is assumed to have the same shape. The
fourth assumption is met accordingly.

When the Kruskal-Wallis test is performed, it orders the data into a rank sum to look at the
differences in the means of the groups for the independent calculator and overconfidence variables.
The null hypothesis states that the mean ranks of the groups are equal to each other. This is rejected
when there is a significant difference between the means of alpha 0,05.

H, = mean ranks of the groups are equal

H, = mean ranks of the groups are not equal

Calculator

To test if the calculator treatment groups have a similar shape, the histogram of both the calculator
groups simplified and extensive are combined in figure 7. The distribution of both groups is generally
similar and have the same skewness to the right. It can be stated that the distribution of each group has

the same shape, which means that the fourth assumption of the Kruskal-Wallis test is met.
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Figure 7 Histogram calculator treatment

The Kruskal-Wallis test looks at the rank sum of the groups to determine the chi-square and
the probability. Because a group has multiple respondents that answered, for example, €10,000, these
data points are tied. Tied values cannot be ranked without adjustment. It is, therefore, necessary to
look at chi-squared with ties of the Kruskal-Wallis, as this corrects for the tied values (Lund Research
Ltd 2018a). The results of the test are shown in figure 8.
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Kruskal-Wallis equality-of-population rank

test
Treatment calculator Obs Rank Sum
Simplified 69 4525.50
Extensive 57 3475.50
Chi-squared 0.498 with 1 d.f.
Probability 0.4803

Chi-squared with ties 0.560 with 1 d.f.
Probability 0.451

Figure 8 Kruskal-Wallis calculator treatment

The probability of the Kruskal-Wallis test of 0.451 is above the alpha of 0.05, which means
that Hy is accepted. The test shows no significant difference between the simplified and extensive

calculator.

Overconfidence

To test the similarity of distribution for the overconfidence treatment groups, the histogram of all three
the levels are combined in figure 9. The histogram shows that the shapes are not similar. Both the
overconfidence and control group have a minimum value of €5,000, while the underconfident group
has a minimum value of €10,000. To be able to run a Kruskal-Wallis test, the minimum value of the

loan amount has to be increased.
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Figure 9 Histogram overconfidence treatment

Correcting the minimum value of loan amount to be at €10,000, gives the histogram visible in
figure 10. This leads to ten values being removed. Adapting this correction will give the groups a
similar distribution. It can then be stated that the distribution of each group has the same shape, which
means that the fourth assumption of the Kruskal-Wallis test is met. The test is performed with the loan

amounts above €10,000.
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Figure 10 Histogram overconfidence groups adjusted to loan amount >10.000

The Kruskal-Wallis test has to take tied values into account again, which means looking at

chi-squared with ties. The results of the Kruskal-Wallis test are shown in figure 11.

Kruskal-Wallis equality-of-population rank test

Treatment overconfidence Obs Rank Sum

Underconfidence 34 2087.00
Overconfidence 38 1979.00
Control 44 2720.00
Chi-squared 2.063 with 2 d.f.
Probability 0.3564

Chi-squared with ties 2.405 with2d.f.
Probability 0.3004

Figure 11 Kruskal-Wallis overconfidence treatment

The probability of the Kruskal-Wallis test of 0.3004 is above the alpha of 0.05, which means
that H, is accepted. The test shows no significant difference between underconfident, overconfident

and control.

5.2.2. Interaction

Besides the main effects of the calculator and overconfidence, there is also an interaction between the
calculator and overconfidence on the loan amount that should be tested on significant differences
between groups. A graph can help with visualizing how the interaction looks. The means per group of
table 3 of this chapter are filled into the factorial design of table 2 from chapter 4. This complete
factorial design of table 5 is used in figure 12, where the groups means of the blue cells are graphically

plotted to see what the interaction looks like.
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IV: Simplified calculator

IV: Extensive calculator

IV: Easy questions | Group 1 Group 4

Overconfidence €11,500.00 €11,286.36 €12,851.76

IV: Hard questions | Group 2 Group 5

Underconfidence |€13,236.84 €12,466.67 €11,393.18
Group 3 Group 6

IV: Control
€12,160.71 €12,400.00 €12,280.36
€12,299.18 €12,051.01

Table 5 Factorial design with means
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Figure 12 Graph factorial design with means
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The visualisation in figure 12 shows an interaction between choice architecture in loan

calculator and overconfidence. The simplified and extensive calculator lines cross and are also not

completely linear to each other. To statically test the interaction, the non-normally distributed data

should be aligned rank transformed to fit a parametric method. However as described in chapter 4,

using the aligned rank transformation for a two-way ANOVA has been proven to not be a completely

effective option, as it increases the Type I error (Luepsen 2017). This transformation should be applied

with caution and is for that reason only suitable when there is a great reason to believe that the

interaction could be significant. This is not the case. The differences seen in figure 12 seem relatively

small, which can increase the risk of a Type I error. It is, therefore, not sufficient to align rank

transform the data and statistically test this trough an aligned rank two-way ANOVA.

As the aligned rank two-way ANOVA is not deemed appropriate, another possibility is to test

for differences between the groups with the Kruskal-Wallis test. The combination of groups that are

tested is in correspondence with the points on the graph of figure 12. This means that a Kruskal-Wallis
is performed on the following combination; groups 1 & 4, groups 2 & 5, and groups 3 & 6. The fourth
assumption with regards to a similar distribution is tested in Appendix IV. All combinations meet this
assumption. The test can be performed. For the Kruskal-Wallis test of figure 13, the chi-squared with

ties is relevant, as there are again tied values in the data.
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Kruskal-Wallis equality-of-population rank test

Interaction Group 1 & 4 Obs Rank Sum  Interaction Group 2 & 5 Obs Rank Sum  Interaction Group 3 & 6 Obs Rank Sum

Group 1 22 514.00 Group 2 19 357.00 Group 3 28 581.50

Group 4 22 476.00 Group 5 15 238.00 Group 6 20 494.50
Chi-squared 0.199 with1d.f.  Chi-squared 0.722 with1d.f.  Chi-squared 0.009 with 1d.f.
Probability 0.6556 Probability 0.3955 Probability 0.9250

Chi-squared with ties ~ 0.291 with 1 d.f.  Chi-squared with ties ~ 0.894 with 1 d.f.  Chi-squared with ties 0.010 with 1d.f.
Probability 0.6399 Probability 0.3444 Probability 0.9208

Figure 13 Kruskal-Wallis interaction

The probabilities of the Kruskal-Wallis tests of 0.6399, 0.3444 and 0.9208 are all above the
alpha of 0.05, which means that H, is accepted. The test shows no significant differences between

groups in the interactions. The interaction effect of the design is insignificant.

5.2.3. Conclusion of hypotheses
The findings from the literature are expressed in three hypotheses:
1. Overconfident consumers borrow more money compared to an average consumer
2. A consumer using a simplified calculator will borrow more money compared to a consumer
using an extensive calculator
3. An overconfident consumer using the extensive calculator will borrow less money in
comparison to the overconfident consumer that uses the simplified calculator
Hypothesis 1 and 2 refer to the main effects. Both of these are insignificant, meaning that hypothesis 1

and 2 are rejected. The interaction of hypothesis 3 is also rejected as the results are insignificant.

5.3. Robustness of overconfidence treatment
So far, the categorization of the overconfidence groups is based on the treatment the respondents have
received through the reverse hard-easy effect. This means that the respondent treated with the easy
questions are assumed to be overconfident and are categorized as such. To see if the overconfidence
treatment had been effective, and to further prime the respondents, they were also asked two questions
to measure their better-than-average or miscalibration overconfidence. Based on the answer to this
question, two extra variables can be made, the actual overconfidence effects. In Appendix I11, it is
tested if the characteristics of overconfidence found in the literature have a significant effect on the
respondents being overconfident. There are no significant characteristics, meaning that the
overconfidence that the respondents felt is a result of the treatment.

The correlation matrix of table 6, looks at the strength of the relationship between actual
better-than-average, actual miscalibration and overconfidence. The strong correlation of 0.992

between the miscalibration and overconfidence, shows that the overconfidence treatment is effective
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in making the respondents feel miscalibration overconfidence. The correlation of 0.387 between
better-than-average and overconfidence, on the other hand, is rather weak. This means that the
treatment of reverse hard-easy effect did not necessarily make the respondent feel like they were better
than the other respondents that participated in the experiment. The reverse hard-easy effect that was
used in the experiment worked better at making the respondents feel miscalibration overconfidence

then it did at making them feel better-than-average overconfidence.

Variables (1 2) 3)
(1) Overconfidence 1.000

(2) Actual better-than-average  0.387  1.000

(3) Actual miscalibration 0.922 0427 1.000

Table 6 Correlation matrix overconfidence
Besides looking at the correlation between the actual overconfidence and the treatment

overconfidence, the division of the categories under the actual overconfidence visible in table 7 can

also show how effective the treatment was into making people feel overconfident.

Actual miscalibration Treatment calculator Actual better-than-average Treatment calculator
overconfidence Simplified  Extensive overconfidence Simplified  Extensive
Underconfidence Obs 13 10 Underconfidence Obs 7 4
Mean | 13,192.31 12,700 Mean | 12,785.71 10,500
Std. Dev. | 2,175.033  2,496.665 Std. Dev. | 1,776.165 1,000
Overconfidence Obs 28 27 Overconfidence Obs 5 7
Mean | 11,892.86 11,418.52 Mean 13,200  10,878.57
Std. Dev. | 2,922.952  3,061.019 Std. Dev. | 2,683.281  3,146.937
Neither Obs 28 20 Neither Obs 57 46
Mean | 12,160.71 12,400 Mean | 12,096.49  12,285.87
Std. Dev. | 3,159.505  2,945.112 Std. Dev. | 3,037.619  2,973.077

Table 7 Tabulation of groups under actual miscalibration and actual better-than-average overconfidence

The tabulation shows that under the actual miscalibration effect there is a good division of
respondents in every group. 55 respondents felt overconfident because of the treatment. This is not the
case for the actual better-than-average overconfidence. Most respondents fall under the ‘neither’
category, only 12 respondents felt overconfident. It can be concluded that the overconfidence
treatment worked for the miscalibration overconfidence but did not work for the better-than-average
overconfidence. The reverse hard-easy treatment was effective in making people feel overconfident, as

long as this overconfidence is defined as miscalibration overconfidence.
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6. Discussion

The results of the research did not significantly support the overconfidence problem on the consumer
credit market, nor did it significantly show that a different choice architecture technique in the loan
calculator affects either the general borrowing behaviour or the borrowing behaviour of overconfident
consumers. This chapter will discuss these findings in relation to literature, improvements that relate
to the research design and future research.

The first main effect of the study is the relation between overconfidence and borrowing
behaviour. The result shows an insignificant relation between overconfidence and borrowing.
However, this is not in line with the literature. Several previous studies (e.g.: Brown et al. 2005;
Kamleitner and Kirchler 2007; Rihab and Lotfi 2016)) have found a significant positive relation
between overconfidence and debt level. Also, the more specific relation between overconfidence and
borrowing behaviour on the consumer credit market has been proven to be significant (Grohmann et
al. 2019). A difference between previous studies and this research is the size of the observations. The
insignificant results may be due to the limited number of observations per group in comparison to
other studies. Besides increasing group sizes, improving the way the loan amount is collected in the
experimental design, can also affect the insignificant results. A better quality of this variable will
increase the strength of the experiment.

The answers that the participants gave for the loan amount varied between €5.000 - €15.000.
However, participants that answered below €8.850% could not have purchased the furniture that was
needed. Therefore, these answers should not have been a possibility. There are two ways in which the
experimental design could have improved upon this. The first way is by adding a minimum amount to
the question. Anything that is answered below €8.850 cannot be accepted. A second way, which is less
restricting, is to add another question to the design. In this question, participants are asked why they
did not borrow enough money to purchase the furniture immediately. This can be followed by
questioning if they are certain of this lower amount or if they would like to change it.

The second main effect, regarding the relationship between the choice architecture in the loan
calculator and borrowing behaviour, is not one that has been researched in previous studies. Thus, the
insignificant results of this main effect cannot be related to findings in the literature. A reason for the
insignificant results can be the possible complexity of having to remember a scenario and having to
imagine oneself in this scenario. The participants that were excluded from the data, where almost all
participants that did not correctly remember the information from the scenario and, consequently, did
not correctly fill in the extensive calculator. With the collection of respondents, a data loss of 20% was
taken into account for miscomprehension of the experiment, which is equal to the number of

participants that have been excluded.

2 Furnishing €15,000 — savings €5,000 - €1,150 that is left of income after expenses = €8,850
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Although the second main effect has been statistically proven to be insignificant, initial
observation of the tabulation in table 3 did suggest a link between borrowing behaviour and choice
architecture in the loan calculator. The borrowing behaviour when using an extensive calculator was
lower for two out of the three groups. This could indicate that a weak link exists between the loan
amount and the loan calculator type.

The group that did not have a lower loan amount when using the extensive calculator, were the
control groups. These control groups did not get a task before starting the scenario and went through
the experiment quicker. It was difficult to find a good task for the control group with the same
duration as the hard-easy questions, that did not affect them in any other way and where a motivation
with financial incentives was not necessary. Due to this, it was decided to not give the control groups a
task. Even though options were limited, it would have been better to give them some task. The control
group with the simplified calculator went through the experiment very quickly, sometimes in two
minutes. It could very well be possible that some of the participants in this control group did not take
the experiment seriously enough. Adding a task for the control group would improve the experimental
design and can affect the findings of the second main effect.

Lastly, there is also an interaction in the research. Testing for differences between the groups
in the interaction did not result in any significant findings. The interaction and both the main effects
are insignificant.

The current experimental design did not have the opportunity to use financial incentives. It is,
however, very possible to add these to the experiment and improve the strength of, for example, the
overconfidence treatment. For the groups that get either hard or easy questions, adding financial
incentives will mean that there is more weight added to the answers. The amount of questions the
participants answered correctly is related to the monetary reward they will receive. This will add more
importance to the questions, which increases the priming effect (Grohmann et al. 2019). Having access
to financial incentives would also improve the control groups. When incentives are possible, adding a
lottery would give them a task not related to knowledge, while still giving them a similar duration of
the experiment. The monetary reward for a lottery is random and, hence not related to their
performance (Grohmann et al. 2019).

Even though there are no significant results, there is still something striking in table 3. Against
the expectations of the literature, the consumer that was treated with the hard questions, the
underconfident consume, borrows more money overall. Even though this difference is not significant,
it is still interesting. Although it is only possible to speculate about this borrowing behaviour, perhaps
the hard questions that these participants received mentally exhausted them in a way that it affected
their ability to focus on the second task. Since there is only one other previous study that used the
reverse hard-easy effect to generate overconfidence on the consumer credit market, it is not possible to
confirm whether mental exhaustion played a role (Grohmann et al. 2019). Future research could look

into the effect of hard and easy question on mental exhaustion.
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Future research is also possible for running the experiment in a lab instead of online. A lab
experiment is not as restricted by time as an online experiment. An online experiment should not
exceed 10 minutes so that the interest of the participants is not lost (Revilla and Ochoa 2017).
Increasing the time of the experiment gives room for a longer hard-easy questionnaire. The robustness
of the overconfidence treatment showed that the better-than-average effect was not achieved. It may
be possible to give the participants a better-than-average overconfidence feeling when the amount of
questions is increased. Currently, there are only five hard-easy questions due to the time limit of
online experiments while a similar study worked with at least twenty hard-easy questions (Grohmann

etal. 2019).
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7. Conclusion

Consumers should be protected when making credit decisions on the online consumer credit market.
Protecting consumers means finding preventive measures to ensure that consumers make well-
evaluated credit decisions. Without this protection, consumers can let biases affect their decisions
process which increases the chance of borrowing more money than they can financially handle. This
research aimed to study the prevention of a bias by answering the research question “How can
borrowing decisions affected by overconfidence in the online consumer credit market be prevented by
choice architecture in the loan calculator?” This chapter answers the research question by reflecting
on the results, giving contributions of the study and making recommendations for future research.

The literature of the research identified two main effects for the online consumer credit
market. Overconfident consumers borrow more money on the online consumer credit market and the
extensive calculator choice architecture technique leads to more borrowing compared to a simplified
calculator. Based on the quantitative results from the online experiment, both main effects are not
proven to be significant.

The two identified main effects also interact with each other, as the extensive calculator
provides feedback that can prevent a consumer from getting overconfident. The extensive calculator
can then be seen as a prevention measure for the overborrowing behaviour of an overconfident
consumer. The results established that this interaction is insignificant.

The lack of significant results in contrast to the expectation from literature could be explained
by the limitations of the experiment. The online experiment had a rather small amount of observations
per group and the strength of the experiment could have been improved if the control group had an
additional task and if financial incentives could have been made available.

The research contributed a market analysis which showed that there are two types of loan
calculators in the Dutch consumer credit market. The credit providers either will use a simplified
calculator or use an extensive calculator. Little other research has been done into the effect of the
different loan calculators. Although not proven to be significant, the initial descriptive statics did
suggest that the extensive and simplified choice architectures in the loan calculators can affect the
borrowing behaviour. It could be worthwhile for future research to further investigate the different

types of loan calculators and the opportunities they give to protect consumers.

34



Masterthesis — F. Draaijer 15-7-2020

References

Acker, Daniella, and Nigel W. Duck. 2008. ‘Cross-Cultural Overconfidence and Biased Self-
Attribution’. The Journal of Socio-Economics 37(5):1815-24.

AFM. 2018. Leengedrag onder de loep. Amsterdam.

Arkes, Hal R., Caryn Christensen, Cheryl Lai, and Catherine Blumer. 1987. ‘Two Methods of
Reducing Overconfidence’. Organizational Behavior and Human Decision Processes
39(1):133-44.

Barber, Brad M., and Terrance Odean. 2001. ‘Boys Will Be Boys: Gender, Overconfidence, and
Common Stock Investment’. The Quarterly Journal of Economics 116(1):261-92.

Bashir, T., S. Rasheed, S. Raftar, S. Fatima, and S. Magsood. 2013. ‘Impact of Behavioral Biases on
Investors Decision Making: Male Vs Female’. Journal of Business and Management
10(3):60-68.

Bengtsson, Claes, Mats Persson, and Peter Willenhag. 2005. ‘Gender and Overconfidence’.
Economics Letters 86(2):199-203.

Bertrand, Marianne, Dean Karlin, Sendhil Mullainathan, Eldar Shafir, and Jonathan Zinman. 2005.
What’s Psychology Worth? A Field Experiment in the Consumer Credit Market. w11892.
Cambridge, MA: National Bureau of Economic Research.

Bertrand, Marianne, and Adair Morse. 2011. ‘Information Disclosure, Cognitive Biases, and Payday
Borrowing’. The Journal of Finance 66(6):1865-93.

Bhandari, Gokul, and Richard Deaves. 2006. ‘The Demographics of Overconfidence’. Journal of
Behavioral Finance 7(1):5-11.

Birnbaum, Michael H. 2004. ‘Human Research and Data Collection via the Internet’. Annual Review
of Psychology 55(1):803-32.

Bordley, Robert, Marco LiCalzi, and Luisa Tibiletti. 2014. A Target-Based Foundation for the “Hard-
Easy Effect” Bias. Working paper (2014/23). Department of Management at Universita Ca’
Foscari Venezia.

Brown, Sarah, Gaia Garino, Karl Taylor, and Stephen Wheatley Price. 2005. ‘Debt and Financial
Expectations: An Individual- and Household-Level Analysis’. Economic Inquiry 43(1):100—
120.

Capuano, Angelo, and lan Ramsay. 2011. What Causes Suboptimal Financial Behaviour? An
Exploration of Financial Literacy, Social Influences and Behavioural Economics. SSRN
Scholarly Paper. ID 1793502. Rochester, NY: Social Science Research Network.

CBS. 2019a. ‘Consumentenprijzen; huurverhoging woningen vanaf 1959°. CBS Statline. Retrieved 26
June 2020
(https://opendata.cbs.nl/statline/#/CBS/nl/dataset/70675ned/table?ts=1588248156633).

CBS. 2019b. ‘Woonlasten huishoudens; kenmerken huishouden, woning’. CBS Statline. Retrieved 26

June 2020
(https://opendata.cbs.nl/statline/#/CBS/nl/dataset/8448 7NED/table?ts=1588248535124).

35



Masterthesis — F. Draaijer 15-7-2020

CBS. 2020. ‘Consumentenprijzen; prijsindex 2015=100". CBS Statline. Retrieved 26 June 2020
(https://opendata.cbs.nl/statline/#/CBS/nl/dataset/8313 1NED/table?ts=1588248377302).

Centraal Planbureau. 2020. ‘Centraal Economisch Plan (CEP) 2020 plus MLT (17 Maart 2020)
Uitwerking’. CPB Economische Beleidsanalyse. Retrieved 26 June 2020
(https://www.cpb.nl/centraal-economisch-plan-cep-2020-mlt#docid-160148).

Clark, Jeremy, and Lana Friesen. 2009. ‘Overconfidence in Forecasts of Own Performance: An
Experimental Study’. The Economic Journal 119(534):229-51.

Conover, W. J., and Ronald L. Iman. 1981. ‘Rank Transformations as a Bridge between Parametric
and Nonparametric Statistics’. The American Statistician 35(3):124-29.

Crump, M. J. C., D. Navarro, and J. Suzuki. 2019. Answering Questions with Data (Textbook):
Introductory Statistics for Psychology Students.

Crump, Matthew J. C., John V. McDonnell, and Todd M. Gureckis. 2013. ‘Evaluating Amazon’s
Mechanical Turk as a Tool for Experimental Behavioral Research’. PLOS ONE 8(3):¢57410.

Dhar, Ravi, and Stephen M. Nowlis. 2004. ‘To Buy or Not to Buy: Response Mode Effects on
Consumer Choice’. Journal of Marketing Research 41(4):423-32.

Duesenberry, James S. 1949. Income, Saving, and the Theory of Consumer Behavior. Cambridge:
Harvard University Press.

Finley, Anna, and Suzanna Penningroth. 2015. ‘Online versus In-Lab: Pros and Cons of an Online
Prospective Memory Experiment’. Pp. 135-61 in.

Foottit, lan, Doug King, Matthew Davy, Joseph Halpin, Tonio Gaida, Matous Michné¢vi¢, and
Matthew Waldron. 2019. The Future of Credit | A European Perspective. Monitor Deloitte.

Freo. 2020. “Vrijblijvende offerte’. Freo. Retrieved 9 April 2020 (https://www.freo.nl/onze-
leningen/offerte-aanvragen/).

Gathergood, John. 2012. ‘Self-Control, Financial Literacy and Consumer over-Indebtedness’. Journal
of Economic Psychology 33(3):590-602.

Ghasemi, Asghar, and Saleh Zahediasl. 2012. ‘Normality Tests for Statistical Analysis: A Guide for
Non-Statisticians’. International Journal of Endocrinology and Metabolism 10(2):486—89.

Gigerenzer, Gerd, Ulrich Hoffrage, and Heinz Kleinbdlting. 1991. ‘Probabilistic Mental Models: A
Brunswikian Theory of Confidence’. Psychological Review 98:506-28.

Glaser, Markus, Thomas Langer, and Martin Weber. 2005. Overconfidence of Professionals and Lay
Men : Individual Differences within and between Tasks? Working paper.

Glaser, Markus, and Martin Weber. 2007. ‘Overconfidence and Trading Volume’. The Geneva Risk
and Insurance Review 32(1):1-36.

Griffin, Dale, and Lyle Brenner. 2004. ‘Perspectives on Probability Judgment Calibration’. Pp. 177—
99 in Blackwell Handbook of Judgment and Decision Making. John Wiley & Sons, Ltd.

Grohmann, Antonia, Lukas Menkhoff, Christoph Merkle, and Renke Schmacker. 2019. Earn More

Tomorrow: Overconfident Income Expectations and Consumer Indebtedness. SSRN Scholarly
Paper. 1D 3372805. Rochester, NY: Social Science Research Network.

36



Masterthesis — F. Draaijer 15-7-2020

Guardia, Nuria Diez. 2002. Consumer Credit in The European Union. Brussels: European Credit
Research Institute.

Hanspal, Tobin, Annika Weber, and Johannes Wohlfart. 2020. Exposure to the COVID-19 Stock
Market Crash and Its Effect on Household Expectations. SSRN Scholarly Paper. 1D 3578472.
Rochester, NY: Social Science Research Network.

Hastings, Justine S., Brigitte C. Madrian, and William L. Skimmyhorn. 2013. ‘Financial Literacy,
Financial Education, and Economic Outcomes’. Annual Review of Economics 5(1):347-73.

Hattie, John, and Helen Timperley. 2007. ‘The Power of Feedback’. Review of Educational Research
77(1):81-112.

Hauser, John R., Glen L. Urban, Guilherme Liberali, and Michael Braun. 2009. ‘Website Morphing’.
Marketing Science 28(2):202-23.

Heuvel, Ricardo van den. 2019. ‘Hoeveel sparen mensen gemiddeld in Nederland?’
Spaarrentesvergelijken. Retrieved 26 June 2020
(https://www.spaarrentesvergelijken.net/hoeveel-sparen-mensen-gemiddeld-in-nederland/).

Hilton, Denis, Isabelle Régner, Laure Cabantous, Laetitia Charalambides, and Stéphane Vautier. 2011.
‘Do Positive Illusions Predict Overconfidence in Judgment? A Test Using Interval Production
and Probability Evaluation Measures of Miscalibration’. Journal of Behavioral Decision
Making 24(2):117-39.

Huang, Jiekun, and Darren J. Kisgen. 2013. ‘Gender and Corporate Finance: Are Male Executives
Overconfident Relative to Female Executives?’ Journal of Financial Economics 108(3):822—
39.

ING. 2020. ‘Hoeveel kan ik lenen? | Persoonlijke lening bij ING’. ING. Retrieved 9 April 2020
(https://www.ing.nl/particulier/lenen/hoeveel-kan-ik-lenen/index.html).

Johnson, David L. 2017. Statistical Tools for the Comprehensive Practice of Industrial Hygiene and
Environmental Health Sciences. John Wiley & Sons.

Johnson, Eric J., Suzanne B. Shu, Benedict G. C. Dellaert, Craig Fox, Daniel G. Goldstein, Gerald
Haubl, Richard P. Larrick, John W. Payne, Ellen Peters, David Schkade, Brian Wansink, and
Elke U. Weber. 2012. ‘Beyond Nudges: Tools of a Choice Architecture’. Marketing Letters
23(2):487-504.

Kahneman, Daniel. 2011. Thinking, Fast and Slow. New York: Farrar, Straus and Giroux.

Kamleitner, B., and E. Kirchler. 2007. ‘Consumer Credit Use: A Process Model and Literature
Review’. European Review of Applied Psychology 57(4):267-83.

Kamleitner, Bernadette, Erik Hoelzl, and Erich Kirchler. 2012. ‘Credit use: Psychological perspectives
on a multifaceted phenomenon’. International Journal of Psychology 47(1):1-27.

Kincl, Tomas, and Pavel Strach. 2012. ‘“Measuring Website Quality: Asymmetric Effect of User
Satisfaction’. Behaviour & Information Technology 31(7):647-57.

Kramer, Marc M. 2014. ‘Financial Literacy, Overconfidence and Financial Advice Seeking’.
Department of Economics, Econometrics and Finance 1:1-37.

37



Masterthesis — F. Draaijer 15-7-2020

Larrick, Richard P., Katherine A. Burson, and Jack B. Soll. 2007. ‘Social Comparison and
Confidence: When Thinking You’re Better than Average Predicts Overconfidence (and When
It Does Not)’. Organizational Behavior and Human Decision Processes 102(1):76-94.

Leys, Christophe, and Sandy Schumann. 2010. ‘A Nonparametric Method to Analyze Interactions:
The Adjusted Rank Transform Test’. Journal of Experimental Social Psychology 46(4):684—
88.

Luepsen, Haiko. 2017. ‘The Aligned Rank Transform and Discrete Variables: A Warning’.
Communications in Statistics - Simulation and Computation 46(9):6923-36.

Lund Research Ltd. 2018a. ‘Kruskal-Wallis H Test in Stata | Procedure, Output and Interpretation of
the Output Using a Relevant Example’. Laerd Statistics. Retrieved 18 June 2020
(https://statistics.laerd.com/stata-tutorials/kruskal-wallis-h-test-using-stata.php).

Lund Research Ltd. 2018b. ‘Two-Way ANOVA in Stata - Step-by-Step Procedure Including Testing
of Assumptions’. Laerd Statistics. Retrieved 19 June 2020 (https://statistics.laerd.com/stata-
tutorials/two-way-anova-using-stata.php).

Lusardi, Annamaria, and Olivia S. Mitchell. 2011. Financial Literacy around the World: An
Overview. Working Paper. 17107. National Bureau of Economic Research.

Malmendier, Ulrike, Geoffrey Tate, and Jon Yan. 2011. ‘Overconfidence and Early-Life Experiences:
The Effect of Managerial Traits on Corporate Financial Policies’. The Journal of Finance
66(5):1687-1733.

Mansouri, H., R. L. Paige, and J. G. Surles. 2004. ‘Aligned Rank Transform Techniques for Analysis
of Variance and Multiple Comparisons’. Communications in Statistics - Theory and Methods
33(9):2217-32.

McCannon, Bryan C., Colleen Tokar Asaad, and Mark Wilson. 2016. ‘Financial Competence,
Overconfidence, and Trusting Investments: Results from an Experiment’. Journal of
Economics and Finance 40(3):590—606.

Mohd Razali, Nornadiah, and Bee Yap. 2011. ‘Power Comparisons of Shapiro-Wilk, Kolmogorov-
Smirnov, Lilliefors and Anderson-Darling Tests’. J. Stat. Model. Analytics 2.

Moore, Don A., and Deborah A. Small. 2007. ‘Error and Bias in Comparative Judgment: On Being
Both Better and Worse than We Think We Are’. Journal of Personality and Social
Psychology 92(6):972-89.

Miinscher, Robert, Max Vetter, and Thomas Scheuerle. 2016. ‘A Review and Taxonomy of Choice
Architecture Techniques’. Journal of Behavioral Decision Making 29(5):511-24.

Murray, Kyle B., Jianping Liang, and Gerald Haubl. 2010. ‘ACT 2.0: The next Generation of
Assistive Consumer Technology Research’ edited by L. Martinez-Lopez and F. J. Martinez-
Lopez. Internet Research 20(3):232-54.

Nationale-Nederlanden. 2020. ‘Hoeveel kan ik lenen? | Lening berekenen 2020°. Nationale-
Nederlanden. Retrieved 9 April 2020 (https://www.nn.nl/Particulier/Lenen/Hoeveel-kan-ik-
lenen.htm).

OECD Economics Department. 2020. ‘Evaluating the Initial Impact of COVID-19 Containment
Measures on Economic Activity’. OECD. Retrieved 30 June 2020
(https://www.oecd.org/coronavirus/policy-responses/evaluating-the-initial-impact-of-covid-
19-containment-measures-on-economic-activity-b1{f6b68b/#blocknotes-d7e¢19).

38



Masterthesis — F. Draaijer 15-7-2020

Pithon, Matheus Melo. 2013. ‘Importance of the Control Group in Scientific Research’. Dental Press
Journal of Orthodontics 18(6):13—14.

Pousttchi, Key, and Maik Dehnert. 2018. ‘Exploring the Digitalization Impact on Consumer Decision-
Making in Retail Banking’. Electronic Markets 28(3):265-86.

Proeger, Till, and Lukas Meub. 2014. ‘Overconfidence as a Social Bias: Experimental Evidence’.
Economics Letters 122(2):203-7.

Reips, Ulf-Dietrich. 2002. ‘Standards for Internet-Based Experimenting’. Experimental Psychology
(Formerly Zeitschrift Fiir Experimentelle Psychologie) 49(4):243-56.

Revilla, Melanie, and Carlos Ochoa. 2017. ‘Ideal and Maximum Length for a Web Survey’.
International Journal of Market Research 59(5):557-65.

Rihab, Ben Atitallah, and Ben Jedidia Lotfi. 2016. ‘Managerial Overconfidence and Debt Decisions’.
Journal of Modern Accounting and Auditing 12(4):225-41.

Rijksoverheid. 2019. ‘Wat is de maximale huurverhoging in 2020?” Rijksoverheid.nl. Retrieved 26
June 2020 (onderwerpen/huurverhoging/vraag-en-antwoord/wat-is-de-maximale-
huurverhoging-in-2020).

SurveySwap. 2020. ‘Find Survey Participants Today’. SurveySwap. Retrieved 19 June 2020
(https://surveyswap.io/).

Timmons, Shane, Féidhlim P. McGowan, and Peter D. Lunn. 2019. ‘Subtle Features of Online Loan
Calculators Can Influence Consumer Choices’. Journal of Behavioral and Experimental
Finance 23:161-65.

Tooth, Richard. 2012. Behavioural Economics and the Regulation of Consumer Credit. Sapere
research group.

Zinman, Jonathan. 2015. ‘Household Debt: Facts, Puzzles, Theories, and Policies’. Annual Review of
Economics 7(1):251-76.

39



Masterthesis — F. Draaijer 15-7-2020
Appendix I. Loan calculators on the Dutch credit market

The loan calculators of Nationale Nederlanden, Rabobank, ABN, FREO and ING have been compared
for the market analysis. The loan calculators can be categorized into two different types; the simplified

and the extensive calculator.

Simplified calculator
Two credit providers use clear example of a simplified calculator, where only the most basic relevant

information is shown to the consumer.

Nationale Nederlanden

: > 0
Waar wilt u voor lenen? Waar wilt u voor lenen?

Auto Lening i i ing T ! ) ‘ ]
< 3y
Terug Studie Medische kosten

Restschuld Extra f!nunciele

hypotheek ruimte Anders...

kwil € 5.000 lenen ‘

Uitvaart Camper of caravan Boot
€ 2500 € 50.000
Ik wil maandelijks € 100  betalen
9 Figure 15 Nationale Nederlanden loan calculator extended (Nationale-
€75 €850
Nederlanden 2020)

Figure 14 Nationale Nederlanden loan
calculator (Nationale-Nederlanden 2020)
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50 1.500

Totale prijs* 5.817,2

Kies uw leendoel

Auto Lening Verbouwing Anders

oversluiten

@ h Iﬁ 000 / Standaard lage rente
s / Vribliivende offerte
Volgende stap »

Figure 16 Freo loan calculator (Freo 2020)

/ Independer: bekroonde service
/ Onderdeel Rabobank Groep

Both the calculators of Nationale Nederlanden use default in the sliders, set at the start. Defaults in
relation to borrowing behaviour has been researched extensively, not of interest for further

investigation (AFM 2018).
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Extensive calculator
Two credit providers have calculator where extensive information is needed.
ABN AMRO Rabobank

Bereken uw lening Bereken je lening

) Hoeveel wil je lenen?
Hoeveel wilt ulenen? ()

€
€
Wat is het doel van je lening?
Waarvoor wilt u geld lenen? () N7
ﬁ Auto Wat is je inkomstenbron?
£
é Bestaande lening(en) oversluiten
Wat is je netto maandinkomen?
‘ Verbouwing € ®
m Restschuld hypotheek Wat is je woonsituatie?
~
i Grote aankoop
.l Studi Wat zijn je woonlasten per maand?
tudie € ®
Wat is uw leeftijd? @ Heb je elders nog andere consumptieve
leningen?
Ja Nee
Wat is uw inkomstenbron? () Heb je kinderen onder de 21 jaar? ®
Maak uw keuze v Ja Nee
Wat is je burgerlijke staat?
Wat is uw bruto maandinkomen? () @

€

Wat is uw gezinssituatie?

Berekenen

15-7-2020

Indicatie

Kosten per maand
Rente
Totale kosten

Type lening
Leenbedrag
Looptijd

Totale rente

Deze bedragen geven een indicatie.
Uitgangspunten bij de berekening

Maak uw keuze v Figure 18 Rabobank loan calculator (Rabobank 2020)

Wat is uw woonsituatie? (7)

The calculators are left blank meaning that there are no amounts

Maak uw keuze v

filled in. Every step needs to be filled in before the calculator

Wat zijn de maandlasten van eventuele andere

gives a result. Also, when specifying thing as living situation or

leningen? ()
€ 0 marriage, other options will be given in relation to these
ansSwers.
Hoeveel alimentatie betaalt u per maand? ()
€ 0
Bereken

Figure 17 ABN AMRO loan calculator
(ABN AMRO 2020)
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The odd one out

ING

The loan calculator of ING is almost a combination of both principles. The consumer gets asked if
they know how much they want to borrow. If they do, the consumer gets presented with a relatively

simplified calculator.

Hoeveel wil je lenen?
Je leenbedrag

Weet je al hoeveel je wilt ® Ja, namelijk € 10.000
lenen?
Nee, hoeveel mag ik eigenlijk maximaal lenen?

Gebruik van je lening

Je lening

Waar wil je de lening ®
voor gebruiken?

| |66 ED| &

Auto Motor  Caravan  Boot

& R &b

Financiéle Verbouwing Woning ~ Ander

ruimte huis inrichten  leendoel

Ben je huiseigenaar? Ja

Je berekening
Je maakt een berekening voor de Persoonlijke Lening en je kunt hier zelf een looptijd kiezen.
Hoeveel wil je lenen? € 10.000

Looptijd Persoonlijke Lening Maak een keuze

«

Figure 19 ING loan calculator (ING 2020)

If the consumers are not sure how much they want to borrow, ING gives a more extensive option
menu with information that the consumer can fill in. The overtone of the ING calculator is a more

extensive approach to also asking other relevant information of consumers.

Je situatie

Geboortedatum

Burgerlijke staat Maak een keuze v
Werksituatie Maak een keuze v
Financieel @ Ja Nee

verantwoordelijk voor

kinderen?

Betaal je kinder- of @ Ja Nee

partneralimentatie?

Wat is je woonsituatie? Maak een keuze v
Heb je nog andere ® Ja Nee

leningen?

Figure 20 ING loan calculator extended (ING 2020)
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Appendix II. Experiment

Instructions
Thank you for participating in this research. This experiment is designed for my master behavioural
economics. During the experiment, a scenario is shown with income, rental charges and future

expectations. You will be asked to create an assignment based on this scenario.

Design
1. Instructions
2. Quiz
3. Scenario and assignment
4. Final questions

Voorbeelden van vragen die voorkomen in het experiment.

De quiz bestaat uit een aantal meerkeuze vragen. Hierbij kan je het juiste antwoord
geven door erop te klikken.

Juiste antwoord O

Tijdens de opdracht wordt gebruik gemaakt van een tekstinvoer balk zoals hieronder.
Vul hierbij ronde bedragen in (geen gebruik maken van komma's).

]

Figure 21 Screenshot comprehension question of functions

The questions will be processes anonymously. The total experiment will take approximately 5-10
minutes.

Thanks in advance for filling in the experiment!

Quiz
Easy questions

1. In which century was World War 11?7
a. Eighteenth
b. Nineteenth
c. Twentieth
d. Twenty-first
2. Which organ ensures the blood circulation?

a. Lungs
b. Heart
c. Kidneys
d. Liver
3.  Which party of the current coalition, Rutte I11?
a. PvdA
b. SP
c. GroenLinks
d. VVD
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4. What does the chemical abbreviation H,O stand for?
a. Nitrogen

b. Oxygen

c. Water

d. Iron

5. What is the currency of the United Kingdom?

a. Pound

b. Euro

c. Dollar

d. Frank

Hard questions

1. In which century did the Eighty Years” War end?
a. Fourteenth
b. Fifteenth
c. Sixteenth
d. Seventeenth
2. Which part of the human eye is responsible for the colour observations?

a. Rods

b. Cones
c. Lens

d. Buttons

3. Which political party in the Netherlands has never been part of a coalition?
a. ChristenUnie

b. PvdA
c. D66
d. SP
4. What does the chemical abbreviation AG stand for?
a. Gold
b. Iron
c. Silver
d. Mercury
5. What is the currency of Serbia?
a. Dinar
b. Dirham
c. Peso
d. Rial

After either the easy or hard questions, two questions to measure overconfidence:
How many questions do you think you answered correctly?

- More than half

- Less than half

How well do you think you did in comparison to other participants?
- 1 did better than other participants
- 1did worse than other participants

- 1 did not do better or worse than other participants
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Scenario
Imagine that you have a new rental home and it is now time to furnish this rental home.

This is your current financial situation
- The rental price of the house is €850 per month
o The contract states that this price can be increased annually, on average between 3% and
5%
- You have a permanent job where you earn €2,000 net
o You expect the net wage to increase by at least 3% annually
- €1,150 euros is therefore left each month for other expenses and possibly for savings
o This may become less or more in the future
- There is €5,000 in savings in your account
o With this savings account you can ensure that there is enough money available for now
and for in the future

The furnishing will cost €15,000. It is therefore necessary to borrow more money for this

Short view
- Rental price €850 (increase 3% - 5%)
- Permanent contract €2,000 (increase at least 3%)
- Savings €5,000
- Furnishing: €15,000

With this information available, you visit the Bank ABC website to take out a loan

Below the scenario, the participants where asked if they had read the information. They could only
continue if they pressed agreed.
- T'have read the scenario (You cannot go back to this information)

o Agreed
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Filling in the calculators
Extensive

Opdracht: Lening op website Bank ABC
=
——

Op de website van bank ABC wordt om informatie (uit het scenario) gevraagd.
Doe hieronder de aanvraag voor een lening om uw nieuwe inrichting te kunnen
betalen.

Website Bank ABC

Wat is uw inkomstenbron?

| Vast contract (@) |
| Tijdelijk contract O |
| Zelfstandig ondernemer O |
| Pensioen O |
| Uitkering (@) |
| Studie (@) |

Wat is uw netto maandinkomen?

L]

Wat is uw woonsituatie?

| Koophuis O |
Huurhuis O |
Inwonend (@] |

Wat zijn uw woonlasten per maand?

[ ]

Hoeveel wilt u lenen?

[ ]

Als u de financiéle informatie uit de situatieschets niet meer precies weet, is dit geen
probleem. Vul in wat u denkt dat kiopt.

Figure 23 Screenshot of extensive calculator in
experiment

Simplified

Opdracht: Lening op website Bank ABC
I
——

Op de website van bank ABC wordt om informatie (uit het scenario) gevraagd.
Doe hieronder de aanvraag voor een lening om uw nieuwe inrichting te kunnen
betalen.

Website Bank ABC

Hoeveel wilt u lenen?

Figure 22 Screenshot of simplified calculator in
experiment

15-7-2020

46



Masterthesis — F. Draaijer 15-7-2020

Concluding questionnaire

5 demographic questions about gender, age, education, employment and marital status.

Financial literacy question, the big five questions (Hastings et al. 2013; Lusardi and Mitchell 2011)
1. Suppose you had $100 in a savings account and the interest rate was 2% per year. After 5
years, how much do you think you would have in the account if you left the money to grow?
a. More than $102
b. Exactly $102
c. Lessthan $102
d. Don't know
2. Imagine that the interest rate on your saving account was 1% per year and inflation was 2%
per year. After 1 year, would you be able to buy more than today, exactly the same as today,
or less than today with the money in this account?
a. More than today
b. Exactly the same as today
c. Less than today
d. Don’t know
3. Do you think that the following statement is true or false: buying a single company stock
usually provides a safer return than a stock mutual fund?
a. True
b. False
c. Don’t know
4. A 15-year mortgage typically requires higher monthly payments than a 30-year mortgage but
the total interest over the life of the loan will be less.
a. True
b. False
c. Don’t know
5. If interest rates rise, what will typically happen to bond prices?
a. They will rise
b. They will fall
c. They will stay the same

&~

There is no relationship

e. Don’t know
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Appendix III. Overview variables

Variable Overconfidence Calculator Loan Amount Actual better-than-average Actual miscalibration
Based on assigned group Type of calculator  loan amount Based on answer: How much Based on answer: How much did you
correct compared to others think you got correct
Values 1-3 1-2 €5.000-€15.000 1-3 1-3
Meaning 1. Underconfidence (G 2,5) 1. Simplified 1. Underconfidence 1. Underconfidence
2. Overconfidence (G 1,4) 2. Extensive 2. Overconfidence 2. Overconfidence
3. Control (G 3,6) 3. Neither 3. Neither
Variable Gender Age Education Employment status Marital status
Control variables
Values 1-3 16-78 1-7 1-7 1-5
Meaning 1. Men 1. VMBO/HAVO/VWO 1. Working, 40 1. Single
2. Women 2. MBO 2. Working <40 2. Married
3. Prefer not to answer 3. HBO 3. Not working, looking 3. Living together
4. University bachelor 4. Not working, not looking 4. Divorced
5. Master 5. Student 5. Widow
6. PhD 6. Retired
7. Other 7. Other

Variable Financial literacy Group
Control variable

Values 1-5 1-6
Score of financial literacy

Meaning test (higher is more correct)
Table 8 Overview of variables in data
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Descriptive graphics of demographics participants

Gender Education
VMBO/HAVO/VWO 5
Men 46
MBO "
HBO ‘ 38
Women 79 University bachelor 28
Master ‘ 41
PhD D 1
Prefer not to answer || 1
Other D 2
T T T T T T T T
0 20 40 60 80 0 10 20 30 40
Number of Respondents Number of Respondents
Figure 25 Gender of respondents Figure 24 Education of respondents
Employment Marital Status
Working >=40 23 Single 87
Working <40 24
Married 17
Not working, looking D 3
Not working, not looking H 1 Living together 18
Student 7
Divorced D 3
Retired D 3
Other H 1 pres H !
T T T T T T T T
0 20 40 60 80 0 20 40 60 80
Number of Respondents Number of Respondents
Figure 27 Employment status of respondents Figure 26 Marital status of respondents
Financial literacy score Age respondents
o |
39
1 6
o
«
2 15 2
c
3
<
gw |
g
3 37 o
S
5
£2
=3
4 45 z
0 -
5 23
T T T T T © u u u u
0 10 20 30 40 50 20 40 60 80
Number of Respondents Age

Figure 29 Financial literacy scores of respondents

Figure 28 Age of respondents
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Characteristics of overconfident consumers

In the literature review, overconfidence was characterised as a financial literate (higher) educated
consumer, with an ambiguous effect of gender. To test if the characteristics are also visible in this
research, a logit regression is run. For this logit regression, the data from the variable actual
miscalibration overconfidence is transformed into a dummy variable, where 1 is equal to
overconfidence. Regression 1 only uses gender, ‘Men’ is the reference category. In regression 2, is
education added, ‘VMBO/HAVO/VWO'’ is the reference category. Regression 3 adds the financial
literacy score. The last regression includes all the demographics of the respondents. The logit
regressions show that there are no significant results, no further analysis is needed. The characteristics

of an overconfident consumer found in the literature have no significant effect in this research.

(1) (2) 3) “)
Dummy Dummy Dummy Dummy
overconfidence overconfidence overconfidence overconfidence
Men 0 0 0 0
©) ) ) ©)
Women -0.0179 -0.137 -0.269 -0.176
(-0.05) (-0.35) (-0.62) (-0.39)
Prefer not to answer - - - -
Only 1 observation, dropped () () () )
VMBO/HAVO/VWO 0 0 0
) ) ©)
MBO -1.016 -1.133 -0.577
(-0.90) (-0.99) (-0.36)
HBO -0.460 -0.491 0.315
(-0.47) (-0.49) (0.24)
University bachelor -0.525 -0.517 0.144
(-0.52) (-0.50) (0.11)
Master -1.120 -1.088 -0.379
(-1.13) (-1.08) (-0.29)
PhD - - -
Only 1 observation, dropped () ) ©
Other -0.405 -0.506 -0.329
(-0.24) (-0.30) (-0.20)
Financial literacy total -0.140 -0.115
(-0.68) (-0.54)
Age 0.0287
(1.13)
Marital status -0.0891
(-0.34)
Employment status 0.183
(1.40)
Constant -0.262 0.543 1.127 -1.049
(-0.88) (0.55) (0.84) (-0.54)
Observations 125 124 124 124
Table 9 Logit regression of characteristics t statistics in parentheses “ p < 0.05, ™ p < 0.01, ™ p < 0.001
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Appendix IV. Kruskal-Wallis interaction

Before the Kruskal-Wallis test can be performed on the groups in the interaction, the distributions of
each of the groups need to be tested. They need to have the same shape to be able to meet all the
assumptions of the Kruskal-Wallis test. As visible in the histograms below, the shape of all

distributions is relatively equal. The Kruskal-Wallis test can be used.

Group 1 & 4

Interaction Group 1 & 4

10
L

Number of Respondents
5
|

o

T T T
5000 10000 15000

Loan amount

‘:] Group1 [ Group 4 ‘

Figure 30 Histogram Group 1 & Group 4
Group 2 & 5

Interaction Group 2 & 5

10
L

Number of Respondents
5
I

T T T T T T
10000 11000 12000 13000 14000 15000

Loan amount

‘:] Group2 [___] Group 5 ‘

Figure 31 Histogram Group 2 & Group 5
Group3 & 6

Interaction Group 3 & 6
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5
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QEQ] , [ 0
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Figure 32 Histogram Group 3 & Group 6
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