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1. Introduction

1.1 Academic motivation

In contrast to the traditional framework of rational economic agents, the growing sub-
field of behavioural finance has shown that individual investors can be systematically biased,
which leads to a range of inefficient finance decisions, such as under-participation in equity
markets, under-diversified portfolios, or decisions influenced by funds’ marketing efforts and
other irrelevant factors. In order to protect investors from such biases, there are two approaches
proposed by academia so far: increasing investors’ financial literacy and enhancing financial

information disclosure. This study adopts the second approach.

There is academic evidence that decisions made by financial investors are not always
rational or optimal as the neoclassical framework assumes them to be, such as Gruber (1996);
Barber, Odean, and Zheng (2005); Bailey, Kumar, and Ng (2011). Specifically, Kahneman and
Egan (2011) argue that individuals utilize heuristics to make decisions and this process is
vulnerable to systematic behavioural biases. These biases are not limited to humans and may
have an early-evolutionary origin (Chen, Lakshminarayanan, & Santos, 2006). Found even in
the financial markets, which have long been assumed to be mostly efficient, these biases are
most visible in the case of index mutual funds due to the uniformity of returns in contrast to the
dispersion in fees (Elton, Gruber, & Busse, 2004). Investigating the reasons why investors
choose expensive index funds over cheaper ones, Choi, Laibson, and Madrian (2010) find that
individuals fail to minimize fees, even after eliminating search costs (which matter to some
extent) and non-portfolio services (which is rejected as a potential reason for choosing
expensive funds). This violation of the law of one price remains one of the most puzzling
phenomena in the financial markets: investors choose expensive index funds (the dominated
option) over cheaper ones that offer the same expected returns (the dominating option).
Although the puzzle has yet to be solved, this problem can be assuaged by improving
information disclosure, one of which is to use graphical representations that convey risk
information (Stone, Yates, & Parker, 1997). Following Cox, De Goeij, and Van Campenhout
(2018), this study examines how graphical representation of key information can be used to

improve the presently sub-optimal decisions of the average investors.

Specifically, an eye-tracking experiment is conducted to examine how salient graphical
information can help investors make optimal investment decisions. The novelty of this
experiment is the utilization of eye-tracking equipment (ETE) to study the eye movement of

participants. This allows gathering data on which information the participants look at on the



screen, both when gathering information and when making investment decisions. Moreover,
the pupil dilation level can also be studied as a proxy for mental effort (van der Wel & van
Steenbergen, 2018), which will allow us to investigate whether graphical representation
demands extra mental efforts from investors. Although eye-tracking experiments have been

conducted widely in marketing (Wedel, 2013), they are not yet popular among economists.

1.2 Research question

Legislators and policy makers have been trying to improve the transparency in financial
markets by requiring the disclosure of information about investment products in investor-
friendly forms. In Europe, this disclosure typically takes the form of a prospectus, which in
most cases is a long and technical document, and a two-page “fact-sheet”, called Key Investor
Information Document (KIID); these documents are compulsory for all Packaged Retail
Investment and Insurance-based Products (PRIIPs). The main objective of the KIID is “to help
investors understand the nature and key risks of the fund in order to make a more informed
investment decision” ("Key investor information document,” n. d.). The standardized format
also aims to help investors easily compare different products (European Parliament, 2014).
However, the KIID in its current format is unlikely to achieve its objective. Cox et al. (2018)
show that when mutual fund investors suffer from behavioural biases and being presented with
standard KIID information in an experiment, they invest sub-optimally by incurring preventable
fees. On the other hand, having graphical representations of risk, returns, and costs alleviates
biases and improves their investment decisions. Having established that fact, this study
replicates and improves on this experiment in order to answer the following main research

question:

“How does salient graphical information help investors make more optimal investment

decisions?”

To answer this question, a lab experiment is conducted. The next chapter, Chapter 2,
reviews the state of literature and establishes the theoretical foundation of the study. Chapter 3
describes the experimental design and developed hypotheses. Chapter 4 provides an overview
of the data and variables used in the study. Chapter 5 presents the results of regression models
and robustness checks. Chapter 6 discusses recommendation of the study. Finally, Chapter 7

concludes the study.



2. Literature review

2.1 Index mutual funds

First offered in the 1970s, index mutual funds have grown to become important
investment vehicles, especially suited for unsophisticated investors due to the hands-off nature
and allegedly lower costs. In the United States as of year-end 2018, 497 index mutual funds
have 3.3 trillion U.S. dollars of assets under management, which accounts for 18% of assets in
long-term funds; net inflow of these funds in 2018 is 156 billion U.S. dollars and 36% of
households that owned mutual funds invest in index mutual funds (ICI, 2019). These facts
establish the importance of index mutual funds in the financial markets.

There are two prominent characteristics of the index mutual fund industry: the large
number of funds and the considerable dispersion of fees charged by these funds (Hortagsu &
Syverson, 2004). In theory, the law of one price dictates that two funds tracking the same index
should charge similar fees because the gross returns are essentially the same, holding other
characteristics constant. In practice, there are idiosyncratic differences among index funds, such
as non-portfolio services or index replication techniques, which may result in different tracking
errors. A few studies have tried to explain this dispersion of fees across funds. However, neither
differences in portfolio performance (Hortagsu & Syverson, 2004) nor non-portfolio services
(Choi et al., 2010; Elton et al., 2004) can explain this dispersion. Although the index mutual
fund industry is supposedly competitive given the large number of market participants and the
high amount/frequency of inflow and outflow, the dispersion of fees persists, even with the
growing popularity of other substitutes, such as exchange-traded funds (ETFs). As a result,
investors in more expensive index mutual funds are being charged preventable fees, which they
could avoid if an optimal decision were to be made. These preventable fees are the differences
in fees between fees of the cheapest funds and more expensive ones. In other words, a rational
investor who invests only in the cheapest fund incurs no preventable fees. This sub-optimal
financial decision and the growth of these high-expense funds (Elton et al., 2004) are evidence

that investors in the index mutual funds market act irrationally.

2.2 The sub-optimal financial decision

There are a few explanations for the sub-optimal decision made by investors. First,
investors may value normatively irrelevant features, such as past returns (Choi et al., 2010).
Because different inception dates can affect the calculation of past performance, funds tracking

the same index may have different past returns. Theoretically, such information would be



ignored by the rational investors. However, there are a considerable number of investors who

irrationally believe that past performance indicates future performance (De Bondt, 1993).

Second, other factors determining fund flow include size of the fund’s complex as well
as media attention (Sirri & Tufano, 1998), and funds’ marketing efforts (Cronqvist, 2006).
These factors lower search costs, which consequently impact fund flows (Huang, Wei, & Yan,
2007). According to Choi et al. (2010), the sub-optimal decision persists even after eliminating

search costs, and they suggest that financial illiteracy may explain this finding.

Finally, information overload is also an important factor. Too many investment options
or too much information presented often lead to less satisfaction and motivation (lyengar &
Lepper, 2000), which influence investors to gravitate towards the default options (Agnew &
Szykman, 2005). Instead of spending more time and effort trying to figure out the optimal
decision to minimize fees, investors may opt for “the path of least resistance”, which are often
funds with more media attention and marketing efforts, or simply diversify their wealth among

available funds.

2.3 Investors’ behavioural biases, cognitive limitations, and heuristics

The assumption in the traditional framework is that economic agents are rational and
consider all available information in the decision-making process. Recent research has shown
that this may not be the case. Bertrand and Morse (2011) find that information disclosure guided
by cognitive biases significantly affect decisions of payday borrowing. Bordalo, Gennaioli, and
Shleifer (2012) propose a model where decision makers, due to cognitive limitations, focus
their attention on salient aspects of available options, thus overweighting probabilities
associated with these salient payoffs. Additionally, a possible cause of sub-optimal financial
decisions is the potential discrepancy between investors’ understanding of risks, their attitude
to risks, and their financial decisions (Vlaev, Chater, & Stewart, 2009). This might be the case
of index mutual funds investors failing to realize that funds which track the same index have

equivalent level of risks, thus, should have equivalent fees.

Due to these biases and cognitive limitations, investors tend to utilize heuristics, such as
the naive diversification strategy in which the initial wealth is split evenly between all the
available investment options (Benartzi & Thaler, 2001). However, there is no diversification
benefit to be gained from spreading one’s investment across different index mutual funds
tracking the same index, and these investors make the sub-optimal decision by failing to invest

all their wealth in the cheapest fund and minimize fees.



2.4 Improving financial decision making
Thus far, there are two approaches proposed by academic literature to improve financial
decision making: (1) increase investors’ financial literacy, and (2) improving financial

information disclosure.

2.4.1 Increase financial literacy

While one cannot deny the importance of financial literacy in investing, the extent to
which financial literacy leads to optimal financial decisions remains inconclusive (Garcia,
2013). Regardless of the level of financial literacy, behavioural biases can still affect the
decision-making process. Furthermore, higher financial education may result in
overconfidence, which nullifies the benefits of more financial education (Willis, 2008). In the
experiment of Choi et al. (2010), all subjects were described to be more financially educated
than the typical investors, yet sub-optimal decisions were not entirely avoided. Evidently,
financial literacy is not the panacea for the problem in question, and other solutions are also

suggested, namely enhancing the quantity and quality of disclosed information.

2.4.2 Quantity of disclosed information

Since investors are cognitively limited, limiting the quantity of financial information may
lead to better decisions (Nisbett, Zukier, & Lemley, 1981). In practice, this has been widely
implemented by developed financial markets. The U.S. Securities and Exchange Commission
(SEC) require all investment companies to inform their investors by Prospectus, Statement of
Additional Information, Shareholder Reports, and other documents ("Information Available to
Investment Company Shareholders,” 2010). Realizing the need to limit information quantity,
the SEC has allowed the use of Summary Prospectus since 2007. In the European Union, the
equivalent document is the KIID, which aims to promote transparency and facilitate

comparisons between different financial products.

However, there are certain limitations to this approach. Beshears, Choi, Laibson, and
Madrian (2009) find that while Summary Prospectus reduces time cost to investors without
affecting decision quality, it does not improve portfolio choices or helps to avoid errors
regarding loads and charges. In an experiment setting, Choi et al. (2010) show that having both

the summary prospectus and the prospectus improves the decisions, albeit only modestly.

In summary, it can be argued that limiting the information quantity alone is not enough
to solve the sub-optimal decision issue. Further improvement on the quality of financial

information is needed to help investors reach the optimal decisions.



2.4.3 Quality of disclosed information and graphical representation

Improving the quality of disclosed information can be done efficiently by changing the
textual information to visualized graphical information (Tegarden, 1999). If used appropriately,
visualization can increase data comprehension and likely decrease potential bias formed by
prior beliefs (Hutchinson, Alba, & Eisenstein, 2010; Lurie & Mason, 2007). Unlike tabulated
information, visualization helps users gather insights, such as patterns or trends, easily (Wainer
& Velleman, 2001), and enhances cognitive capabilities by allowing users to process
information without overloading them (Payne, 1982). Moreover, by summarizing many data
points into a coherent whole, it reduces processing time and mental effort (Bederson &
Shneiderman, 2003). Thus, increasing data comprehension, altering saliency of important
features, delivering insights, enhancing cognitive capabilities, reducing time and effort are

believed to be benefits of visualization.

On the other hand, visualization is detrimental to users when the visual representation is
inaccurate or abused. Not properly designed graphs can exacerbate biases (Hutchinson et al.,
2010) or encourage erroneous comparisons (Lurie & Mason, 2007). Therefore, the use of visual
graphical representation is beneficial only when the representation is implemented correctly

and understood properly by graph viewers.

Regarding the use of visualizations to present financial information, Cox et al. (2018)
use a survey-experimental approach to show that individual investors, who do not make optimal
decisions and may be subject to behavioural biases, benefit from graphical representation of
expected return (net of fees and charges). By visualizing fees as a lower starting point of net
expected return, the experiment increases the saliency of fees, which is key to making the
optimal decision.

2.5 Eye-tracking experiments and applications

Eye-tracking has been used by a small number of economists to study learning, consumer
choice, and deception in sender-receiver games. Knoepfle, Wang, and Camerer (2009) use eye-
tracking scan paths to observe subjects’ behaviour in a learning game and argue that studying
information acquisition with eye-tracking can help understand complex strategic behaviour.
Wang, Spezio, and Camerer (2010) use “pupil dilation to understand truth telling and deception
in sender-receiver games”. Reutskaja, Nagel, Camerer, and Rangel (2011) use eye-tracking to
study consumer choice and search dynamics by an experiment similar to a consumer’s

supermarket choice problem (choosing among many alternatives with time constraints). Aside
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from these studies, research in economics with eye-tracking has been scarce, especially in

finance literature. This study aims to fill that gap.
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3. Experimental design
3.1 Data collection

To answer the research question, an experiment was conducted using the eye-tracking
equipment (ETE) at Tilburg University from 15" May 2019 to 239 May 2019 with 73
participants. Designed to see how graphical representation of financial information affects
investment decision, this experiment was a laboratory-adapted version of the survey done by
Cox et al. (2018). Participants were asked to invest all their hypothetical wealth of €1,000 in
three Index funds that tracked the same index (MSCI Europe). The optimal decision was to
invest all wealth in the cheapest fund. However, investors might use a naive diversification
heuristic (Benartzi & Thaler, 2001), which incurred preventable fees. The process and setting
of the experiment were the same for all participants, even in trivial details such as the

experimenter’s outfits.

First, all participants were presented with the “Introduction” containing an overview and
the purpose of the experiment, then the “Guidelines and Rules”: definition of investment funds,
index funds, the MSCI Europe Index, as well as details of the task, rules, and their reward. To
eliminate bankruptcy risks, participants were ensured that all funds in the experiment would

never go bankrupt during the investment period. Negative investments were not allowed.

Second, participants were incentivized by two rewards: (i) the completion reward was a
fixed amount of €2.50 for completing the experiment, and (ii) the investment reward was their
final wealth (net of fees), which depended on their investment decisions. The investment reward
was designed to mimic the potential payout of real-life investment for a one-month period (from
1% June 2019 to 30™ June 2019). Because of this short investment horizon and the wide
dispersion of fees among presented funds, participants’ investment decisions had a substantial

impact on their final reward.

All participants were required to read the “Guidelines and Rules” twice (once on a printed
copy and once on the computer screen) to make sure they thoroughly understood the rules. After
all potential questions and doubts (if any) were resolved, the participants were calibrated with
the ETE. The model of equipment was SMI RED250, a head-free eye tracker with a sample
rate of 250 Hz. Manufactured by SMI, it was attached beneath a 22” monitor and emitted
infrared light, which was absorbed by the pupils, allowing it to track the position and size of
the participants’ pupils. Specifications and photo of the ETE can be found in Figure 3.1.

12



Figure 3.1 Specification and photo of the ETE

Mode RED250

Sample rate 250 Hz

Accuracy 0.4°

Head movement 40 cm x 20 cm

Operating distance 60 - 80 cm

Screen size ntegrated with 22" monitor
Connection type UsB

Source: Manufacturer’s website (WwWw.Smivision.com)

During the calibration of the ETE, participants were asked to use their eyes to follow a
black cross moving around nine positions on the screen in a random order. The ETE would
associate participants’ eye movement with X-Y coordinates on the screen. In order to begin the
experiment, participants had to pass an eye-tracking validation test. Finally, passing participants

were randomly assigned to one of the three groups below:
Control Group (CG): Participants were presented with standard KIID information.

Treatment Group 1 (TG1): Participants were presented with KIID information with

graphs of historical returns replaced by graphs of net expected return.

Treatment Group 2 (TG2): Participants were presented with KIID information with
graphs of historical returns replaced by graphs of net expected return with 95% confidence

bounds.

All three groups were presented with the same information about objectives and
investment strategies of the funds, risk and reward profile, and charges. The difference among
groups was limited to the last section where CG was presented with a bar graph of past
performance, while TG1 with a line graph of expected return after costs, and TG2 with a line
graph of expected return after costs plus lower and upper bounds of 95% confidence interval.

These differences are discussed thoroughly in Section 3.2.

After examining the information presented, participants were asked to allocate their

wealth among three MSCI Europe Index funds, which were anonymized to avoid biasing

13



participants with prior experience associated with these funds. Table 3.1 below presents general

information of these funds and their fee structures.

Table 3.1 Funds’ characteristics

Fund A B C

Official name iShares MSCI Europe | AMUNDI INDEX MSCI | AMUNDI INDEX MSCI
UCITS ETF (Dist) EUROPE - AE EUROPE - IE

ISIN code IE00B1YZSC51 LU0389811885 LU0389911539

Inception date 06 July 2007 2009 2009

Benchmark MSCI Europe MSCI Europe MSCI Europe

Entry fees 0.00% 4.50% 2.50%

Exit fees 0.00% 0.00% 0.00%

Ongoing fees 0.12% 0.30% 0.15%

Even though these funds track the same index and offer the same services to investors
(without any non-portfolio services), there is still a wide dispersion of fees among them. Thus,
it should be obvious to the rational participants that the optimal investment strategy is to
minimize cost by investing all their wealth in the cheapest fund.

Finally, to obtain information on control variables, participants were asked questions
about their demographics background, risk aversion level, cognitive skills, financial literacy,

and investing experience. These control variables are discussed thoroughly in Section 3.3.

3.2 Differences between Treatment Groups and Control Group

Out of 73 participants in the total sample, eye-tracking data of 65 participants were
successfully captured by the ETE. Randomly assigned to one of the three groups by the survey
platform (Qualtrics), CG, TG1, and TG2 have 24, 18, and 23 participants respectively. All
groups were presented with the same information on objectives and investment strategy, risk
and reward profile, and charges of the investment options. The different treatments were
administered to the final part only. For all groups, the first fund (A) was always the cheapest
and the optimal choice is to invest all wealth into this fund. Please refer to Appendix 1 for a

detailed copy of the experimental survey.

14



Figure 3.2 Example of differences of information treatments
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470
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Control Group (CG) Treatment Group 1 (TG1) Treatment Group 2 (TG2)

First, CG participants are provided with the standard information of the KIID, including
the histograms and tables of past performance (please see the left graph in Figure 3.1). Although
this information may have the signalling effect about fund managers’ ability, it is less relevant
in this experiment because (1) the three funds in question are all passive funds and (2) they
track the same index, thus, have the same expected returns (gross of fees).

Secondly, TG1 participants are presented with the graphs depicting net expected return
(demonstrated by the middle graph in Figure 3.1), instead of past performance. This shows how
an investment of €500 (the grey area) would grow at the expected return rate (the 20-year
average monthly return of the MSCI Europe Index) after all fees are subtracted based on each
fund’s charges. By taking charges into account and improving the information quality, the
treatment for TG1 was relevant to the investment decision because the optimal decision in this

case is to minimize costs.

Finally, the graphs of TG2 are similar to those of TG1, with the addition of two dotted
lines depicting the lower and upper bounds of the 95% confidence interval of the expected
return (please refer to the right graph in Figure 3.1). These bounds represent potential optimistic
and pessimistic views that might occur and are calculated so that there is 95% chance that the
future realized returns lie within these bounds. Because all three funds have the same
distribution for expected return, the spread of the lower and upper bounds are the same for all
of them. By both improving the information quality (showing charges on the graphs) and
quantity (showing that the three funds have the same return distribution and risks), the treatment
for TG2 is even more relevant than that for TG1 in regard to the investment decision in this

experiment.
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3.3 Control variables

Because there might be differences in participant characteristics between different
treatment groups, the following control variables were taken into account: demographic
variables (Age, Gender, Employment status, Study program, Education level), Risk aversion
level, Cognitive capability, Financial literacy (measured and self-assessed), Previous investing
experience. Existing literature have established the connection between these variables to
investment decisions (Choi et al., 2010; Cox et al., 2018; Van Rooij, Lusardi, & Alessie, 2012).
For more details on the wording of these questions, please refer to Appendix 1. It should be
noted that due to the large number of variables in this study, the first words in variables’ names

are capitalized for the purpose of readability.

Specifically, out of the demographic information obtained from the participants, Study
program is particularly important. Participants studying for a Master of Science in Finance
degree may have been exposed to similar kinds of questions in their curriculum prior to the

experiment and are more likely to make the optimal decision.

To estimate Risk aversion level, each participant answered two questions on their
behaviour in different risky situations: whether to accept a job switch for larger but uncertain
income. The specific wording of the second question depended on the answer of the first
question to further classify participants’ attitude towards risk. Adapted from the research of
Barsky, Juster, Kimball, and Shapiro (1997) and Van Rooij, Lusardi, and Alessie (2011), these
two questions classify each participants into one of four risk aversion levels, ranging from those
who accept the risky option twice (lowest risk aversion level, level 1) to those who refuse the

risky option twice (highest risk aversion level, level 4).

Cognitive capability, the capacity of absorbing and processing information, has also been
shown to affect investment decision directly (Korniotis & Kumar, 2011) or through risk
aversion and time preferences (Benjamin, Brown, & Shapiro, 2013). To measure Cognitive
capability, three questions were adapted from the Cognitive Reflection Test formulated by
Frederick (2005). Specifically, these questions examined how participants might resist the
impulsive responses and engage their logical thinking ability. With only three questions, this
test only takes up a few minutes, yet its predictive power matches or surpasses that of more

elaborate tests, which may take up to 3.5 hours to finish (Frederick, 2005).

Another factor which has been widely linked to investment decision making is the level
of financial literacy (Bernheim, Garrett, & Maki, 2001; Cole & Shastry, 2009). To assess

Financial literacy level, five questions were adapted from Van Rooij et al. (2012) with the first
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three questions focusing on basic financial knowledge such as compounding interest, inflation,
and time value of money, while the final two questions are more advanced: diversification, and
relationship between bond prices and interest rate. Correct answers on all these five questions
show that participants have a sufficient level of financial literacy in order to make good
investment decisions. Furthermore, participants also self-estimated their own financial literacy.
This could be used as a proxy for overconfidence, which is a behavioural bias believed to
adversely affect investment decision-making as well documented in Kumar and Goyal (2015).

Finally, prior experience was measured through three variables: Previous investing
experience, Work experience (in general), and whether participant have Work experience in
financial sector. Not unlike students of finance programs, participants with prior investing
experience were more likely to be exposed to this investment problem before the experiment.

Therefore, it was important to control for these characteristic differences.

3.4 Eye-tracking variables

Although the ETE was in operation for the total duration of the experiment, only eye-
tracking data of the investment decision were of interest; all eye-tracking data analysed in this
study began from the moment financial information was presented to the participants until they
clicked on the “Next” button to move to the next page. The ETE captured this web page
containing the investment decision as a stimulus image. In total, there were three stimuli in the
experiment; each corresponded to one group. The duration of the eye-tracking data for each
participant varied depending on his/her reading, analysing, and decision-making speed. After
the experiment, data on user actions (scrolling, clicking, keyboard inputting) and fixations (X-

Y coordinates, duration, and pupil size) were collected.

Fixations were of primary interest to this study. X-Y coordinates recorded the positions
of each fixations on the screen with regards to the stimuli presented to the participants. Duration
measured how long each fixation lasted in milliseconds. Finally, pupil size were the diameters
of the pupil in two axes, Pdx and Pdy. By assuming the pupils were elliptic, the area of the pupil
(PA) was calculated with the following formula:

Pdx Pdy
*k

PA =
Tt 2

After primary data collection, the data underwent the manual reassignment of fixations.
With the stimuli marked with areas of interest (AQOIl), only fixations falling within the bounds
of these AOI were included in the analysis (see Appendix 2 for a full copy of stimuli and their

AOI). However, there were fixations which belonged to an AOI but fell just outside of its
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boundaries, or vice versa, fixations that did not belong to that AOI but fell within the
boundaries. That was why a few fixations had to be interpreted and manually reassigned. During
reassignment, in some cases, all fixations were linearly shifted in a certain direction, most likely
because participants had shifted their bodies during the experiment. With these cases, a linear
re-shift adjustment was implemented for the data to be interpretable. See Appendix 3 for an
example of a linear re-shift adjustment. During the manual reassignment phase, three cases of
uninterpretable data and five cases where the ETE failed to capture data were detected and

removed from the sample.

After manual reassignment, five types of eye-tracking variables were calculated for
further analysis: Number of fixations, Total viewing time, Focus on cheapest fund, Pupil
dilation, and Comparison. Number of fixations of an AOI was simply the number of fixations
fell within an AOI, reflecting the importance of the information in the AOI (Fitts, Jones, &
Milton, 1950). Total viewing time was the total sum of duration of all fixations within an AOL.
Longer viewing time might indicate that participants have difficulty extracting and
understanding information (Jacob & Karn, 2003). Focus on cheapest fund was the percentage
of total viewing time participants spent looking at the cheapest fund’s information. Because
there were three funds in total, the baseline level for focus is 33%, which indicated that the
participants spend equal time for each fund. Pupil dilation at any particular time was defined as
the difference between the baseline pupil area (the average pupil area of the first 30 fixations)
and the pupil area at that time. This could be used as a proxy for mental effort (van der Wel &
van Steenbergen, 2018). Finally, Comparison was defined as how many times the scan path
moved from one AOI to the next within the same elements (for example, the graphs) of different
funds. AOI 6 to 8 were the SRRI element, AOI 13 to 15 were the Charges table element, and
AOI 20 to 22 were the graph element. For CG, the graphs also included AOI 23 to 25 (the past
return tables). With five types of variables for each of the three elements, there were 15 eye-

tracking variables in total for further analysis.

3.5 Hypotheses

To see how graphical representation of financial information assists investors in making
investment decisions, the following hypotheses were constructed. Hypotheses 1a to 6b and 9a
to 10b used eye-tracking data to answer the main research question while Hypotheses 7a to 8b

aimed to reconfirm findings of previous studies.

The first three hypotheses examined the relationship between the number of comparisons

and investment decision. Because the three funds were similar in many aspects, it was suspected
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that more comparisons helped participants discern the most crucial differences and similarities

between the funds to make the optimal decision.

Hypothesis 1a: Individuals who make more comparisons across graphical information
of different alternatives (ie. scan paths alternate across the graphs of different funds) incur

lower preventable fees than individuals who make fewer comparisons.

Hypothesis 1b: Individuals who make more comparisons across graphical information
of different alternatives (ie. scan paths alternate across the graphs of different funds) have a

lower standard deviation of risk assessment than individuals who make fewer comparisons.

Hypothesis 2: Individuals who make more comparisons across Charges tables of
different alternatives incur lower preventable fees than individuals who make fewer

comparisons.

Hypothesis 3: Individuals who make more comparisons across graphical risk indicators
(SRRI) of different alternatives have lower standard deviation of risk assessment than

individuals who make fewer comparisons.

On the other hand, it may be the case that when presented with many alternatives,
investors spending more time examining the information of the cheapest fund than other funds

make more optimal decisions.

Hypothesis 4a: Individuals who focus more on the Charges tables of cheapest fund incur
lower preventable fees than individuals who focus less.

Hypothesis 4b: Individuals who focus more on the graphs of cheapest fund incur lower

preventable fees than individuals who focus less.

Since individuals may be behaviourally biased, exerting more mental effort may not lead
to a lower amount of preventable fees. If it is the case, the following hypothesis would be

rejected:

Hypothesis 5: Individuals with high pupil dilation level when looking at graphical

information incur lower preventable fees than individuals with lower pupil dilation level.

To convince legislators to implement the net expected return graphs, it is worthwhile to
show that these graphs do not demand extra mental effort from investors. If it is the case, the

following two hypotheses would be rejected:

Hypothesis 6a: When looking at graphical representation, individuals in TG1 have a

higher level of pupil dilation than individuals in CG.
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Hypothesis 6b: When looking at graphical representation, individuals in TG2 have a

higher level of pupil dilation than individuals in CG.

Since previous work has established that net expected return graphs help investors incur

lower preventable fees, it is worthwhile to check if this sample yields the same result.
Hypothesis 7a: Individuals in TG1 incur lower preventable fees than individuals in CG.

Hypothesis 7b: Individuals in TG1 have lower standard deviation of risk assessment than
individuals in CG.

Hypothesis 8a: Individuals in TG2 incur lower preventable fees than individuals in CG.

Hypothesis 8b: Individuals in TG2 have lower standard deviation of risk assessment than
individuals in CG.

Finally, to see how these graphs can help investors reduce preventable fees, by prompting
investors to make more comparisons, or to focus on graphs of the most optimal fund, or perhaps

both, the hypotheses below are formulated:

Hypothesis 9a: The negative effect on preventable fees of comparisons of graphs is
larger for individuals in TG1 than individuals in CG.

Hypothesis 9b: The negative effect on preventable fees of comparisons of graphs is

larger for individuals in TG2 than individuals in CG.

Hypothesis 10a: The negative effect on preventable fees of focusing on graphs of the
cheapest fund is larger for individuals in TG1 than individuals in CG.

Hypothesis 10b: The negative effect on preventable fees of focusing on graphs of the

cheapest fund is larger for individuals in TG2 than individuals in CG.

20



4. Data overview

4.1 Descriptive statistics

The sample consisted of 65 Tilburg University students whose eye-tracking data was
successfully captured by the ETE. Participants were recruited through Blackboard
announcements, email from faculty members, and personal network of the experimenter, then
randomly assigned (by the questionnaire software- Qualtrics) to one of the three groups.
Although the sample size is small compared to previous studies on the same topic, it is sufficient

for an eye-tracking study, which normally consists of 40 participants for the total sample.

4.1.1 Sample characteristics

From the questionnaire, sample characteristics were obtained and presented in Table 4.1
below. Since all participants were university students, the average age across all groups was
just below 22 years. Almost a quarter of the total sample were finance students, but they are not
distributed evenly across groups due to random assignment. Regarding current or highest
achieved education level, there seemed to some misunderstanding among the participants.
Some bachelor students mistakenly ticked on secondary education (which could not be the case
because Tilburg University did not offer secondary education). Additionally, there were
participants claiming to be Master students while answering the study program question, which
was open-ended, and mistakenly ticked on ‘“Bachelor University” in the education level

question. In the analyses, these misunderstandings were corrected.

Risk aversion level is similar across groups with TG2 being slightly lower than the other
two groups. These levels are in line with levels reported by Cox et al. (2018). For cognitive
capability, CG performs the best while TG1 scores the lowest. On the other hand, TG1 has the
highest financial literacy score, but the differences across groups are negligible. The average
self-assessed financial literacy level is almost the same across three groups. Overall, it can be
argued that risk aversion levels of the groups are homogenous and comparable to previous

studies.

Despite scoring highly on financial literacy (an average of 4.11 out of 5.00) and cognitive
capability (an average of 2.00 out of 3.00), participants seem to be quite inexperienced. On
average, they disagree with having “experience with investing in financial products”, most have
less than 1 year of working experience, and only 18% have worked in the financial sector
before. It is understandable because all of them are students, hence this sample provides a good

approximation of real-life unsophisticated investors considering mutual fund investments.
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Finally, to justify the use of these control variables based on the data, OLS regressions
without a constant (not reported) were conducted with each of these control variables as
dependent variables and dummy variables of CG, TG1, and TG2 as independent variables.
Subsequent F-tests in all the regressions reject at 1% level the null hypotheses of these
characteristics being the same across different groups. Therefore, these variables should be used

to control for characteristics differences of participants.

Table 4.1 Participants’ characteristics — Group average

Group
CG TG1 TG2 Full Samle

Age 21.50 22.28 21.04 21.55
Percentage Male 54% 50% 65% 57%
% studying 100% 100% 100% 100%
% of finance student 25% 39% 9% 23%
Current  or  highest
achieved education

Bachelor University 83% 61% 78% 75%

Master University 17% 39% 22% 25%
Risk aversion level (1 to
4, higher = more risk 2.58 2.50 2.30 2.46
averse)
Cognitive capability (0 to
3. higher = better) 2.17 1.78 2.00 2.00
Financial literacy level (0
0 5, higher = better) 4.00 4.28 4.09 4.11
Self-assessed  financial
literacy level (0 to 5, 3.13 3.22 3.22 3.18
higher = better)
Previous investing
experience (-2 to +2, -0.46 -0.78 -0.61 -0.60
O=neutral)
\é\)/orklng experience (0 to 1.46 108 1.09 108
% has working
experience in financial 0.21 0.22 0.13 0.18
sector
Observations 24 18 23 65
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4.1.2 Eye-tracking data

All eye-tracking data are captured by the ETE within the period starting from when
participants are first shown the stimuli to the moment they click on “Next” button to move to
the next page. Overall, there are 15 variables capturing five measurements (Comparisons, Pupil
dilation, Total viewing time, Focus on cheapest fund, and Number of fixations) across three
groups of elements (SRRI, Charges tables, and graphs). An overview of these variables is
presented in Table 4.2.

First, regarding Comparisons, CG and TG2 have similar figures but TGl make
considerably fewer comparisons across all three elements. According to Hypotheses 1a, 1b, 2,
and 3, TG1 would also have higher preventable fees and standard deviation of risk assessment
than CG and TG2 if they were all exposed to the same treatment. In Chapter 5, these hypotheses

are tested rigorously with regression models.

Surprisingly, Pupil dilation is negative for all groups on average. This suggests that
instead of dilating, the pupils constrict when extracting information from the elements
compared to the baseline pupil area. However, the relative difference of Pupil dilation across
three elements can still serve as a proxy for mental effort, higher Pupil dilation (less negative

number) means higher mental effort.

The Total viewing time varies across groups but TG2 spends more time on all three
elements than the other groups. TG2 also focus more on the cheapest fund’s elements,
especially the graph with 45% of their time on average. Interestingly, CG focuses the least on
cheapest fund’s graph, allocating only 19% of their time on this while TG1 is near the baseline
focus with 36%. It seems that the treatments for TG1 and TG2 helped participant focus more

on the cheapest fund’s graph. This may potentially help lower preventable fees.

Finally, Number of fixations are fairly similar across all three groups, except for Number
of fixations in graphs. This is within expectations because the graphs are where the information
treatment is applied. On average, TG2 finds the graphs more important than CG or TG1 because
of the higher number of fixations and longer total viewing time.
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Table 4.2 Overview of eye-tracking data - Group average

Group
CG TG1 TG2 Full Sample
Comparisons of SRRI 13.71 11.44 13.30 12.94
Comparisons of Charges
22.21 18.50 22.83 21.40
tables
Comparisons of graphs 44.17 34.33 44.52 41.57
Pupil dilation of SRRI -6.19 -3.61 -8.53 -6.30
Pupil dilation of
-12.17 -12.13 -7.97 -10.67
Charges tables
Pupil dilation of graphs -3.59 -5.45 -3.14 -3.95
Total viewing time of
10.70 10.82 12.79 11.47
SRRI (seconds)
Total viewing time of
22.94 22.83 27.87 24.65
Charges tables (seconds)
Total viewing time of
39.67 32.13 51.55 41.79
graphs (seconds)
Focus on cheapest
37% 40% 44% 40%
fund’s SRRI
Focus on cheapest
38% 39% 42% 40%
fund’s Charges table
Focus on cheapest
19% 36% 45% 33%
fund’s graph
Number of fixations in
58.92 54.67 59.65 58.00
SRRI
Number of fixations in
114.83 107.72 114.52 112.75
Charges tables
Number of fixations in
161.21 149.33 205.61 173.63
graphs
Observations 24 18 23 65
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4.2 Differences in preventable fees

After descriptive statistics, the next section presents preliminary analysis of the data.
Table 4.3 shows an overview of the investment decisions with the average fees per group (entry,
ongoing, total, and preventable fees), the proportion of respondents who minimize fees (invest
all wealth in the cheapest fund), and that of those who naively diversify (invest in all three
funds). Entry fees are subtracted from the investment in the beginning of the investment period
(June 2019) while ongoing fees are proportional to the invested assets at the end of this period.
Because none of the three funds have exit fees, total fees are the sums of entry and ongoing
fees. For each respondent, preventable fees are the differences between the minimum fees (in
the case of allocating all wealth to the cheapest funds) and the total fees. The fees incurred by
TG1 is higher than CG while TG2’s fees are considerably lower than CG’s, mostly due to the
differences in entry fees. As can be seen, all groups are far from making the optimal decision

of minimizing the incurred fees (only 0.10 euro if all wealth is invested in the cheapest fund).

Column (v) of Table 4.3 shows the proportion of participants who made the optimal
decision. This number is lowest for TG1 while TG2 is 9 percentage point higher than CG but
remains just 30%. On the other hand, in column (vi), the percentage of those who naively
diversified is the highest in CG (67%) and lowest in TG2 (39%). Considering how
diversification offers no benefits in this case, it is puzzling that most of the participants fail to

optimize, but also not surprising since these figures are in line with previous studies.

Table 4.3. Overview of fees and investment decisions

% %
Average Average Average total Average participant participant
. preventable I .
Group entry fees ongoing fees fees P minimizing naively
4 " ees . o
0] (i) (iii) (iv) fees diversifying
(v) (vi)
CG 13.99 0.14 14.12 14.02 21% 67%
TG1 16.66 0.14 16.80 16.70 11% 56%
TG2 10.05 0.13 10.18 10.08 30% 39%

Table 4.4 below presents the relative differences of preventable fees incurred per group.
To see if the differences are statistically significant, t-tests for equality of means are used.
Previously, a Levene’s Test for equality of variances was performed and found no evidence of
unequal variances. Although TG1 incurred 16.6 percent more preventable fees than CG and
TG2 did 28.1 percent less than CG, none of the differences were statistically significant, even
when the differences are, economically speaking, very large. However, the difference between
TG1 and TG2 is statistically significant at 5% level. This can be seen as evidence supporting
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Hypothesis 8a while rejecting Hypothesis 7a. Nevertheless, since these tests cannot account for
characteristic differences among participants, which were captured by control variables, more
robust analysis is conducted in Section 5.1.

Table 4.4 Relative differences in preventable fees across groups

Group pre\gxigg?ee fees cG TGl
CG 14.02 - -
TG1 16.70 19.1% -
TG2 10.08 -28.1% -39.7%**

*** Significant at 1% level, ** significant at 5% level, * significant at 10% level

4.3 Differences in perception of risk

Besides preventable fees, there is another important part of the investment decision:
participants’ perception of risks. In this experiment, all three funds share the same level of risks
but for investment decisions in reality, it is of course not the case. With thousands of possible
investment options to choose from, it is imperative that investors can discern the correct level

of risks from the available financial information.

Participants in the whole sample were provided with risk level indicators, as per
standards of KIID. All three investment options were rated 5 out of 7 on the risk scale as
regulated by European laws. In addition, the information treatment in TG2 included expected
return’s upper and lower bounds, which indicates the level of risks. Because the risks are the
same for three funds, how much these bounds spread from the expected return is also the same.
Immediately after the decision, participants were asked to specify each fund’s level of risk.
Table 4.5 reports the average perceived risk level per fund for each group, as well as the
standard deviation of this rating, which was calculated per participant. Lower standard deviation
suggests that participants perceived correctly that all funds are equally risky. In the last column,
the proportion of participants who had a standard deviation of zero are also reported. Finally,
to check for significant difference between CG and the treatment groups, t-tests for equality of
means, assuming unequal variance, were conducted. Only the difference of Risk level standard

deviation between CG and TG2 was found to be statistically significant at 5% level.
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Table 4.5 Overview of perceived risk level and standard deviation

%
Fund A's Fund B's Fund C's All fund's Risk level participant
Group | averagerisk | average risk | average risk | average risk standard perceiving
level level level level deviation risk level
correctly
CG 4,75 4,96 5.00 4.90 0.16 88%
TG1 4,78 5.06 5.11 4,98 0.36 78%
TG?2 4.48 4.87 4.74 4.70 0.66** 57%

*** Significant at 1% level, ** significant at 5% level, * significant at 10% level

As can be seen in Table 4.5, TG2 perceives risk level of all three funds as lower than CG
and TG1; however, those differences are not statistically significant. However, TG2 has a
significantly higher Risk level standard deviation compared to CG, which suggests that the past
performance graphs in CG being roughly the same across the three funds may have helped
participants understand risk level better. However, before rejecting Hypotheses 7b and 8b, more
robust analysis is conducted in Section 5.3.

4.4  Control variables

To control for individual characteristics of each participant, control variables were
captured during the experiment. They included demographic information (age, gender, study
program, and education level), risk aversion level, cognitive capability, financial literacy
(measured, and self-assessed), investing and work experience. Table 4.6 shows the average
preventable fees, the proportion of participants minimizing fees or naively diversifying in

groups defined by these control variables.

T-tests for equality of means were used to test if the difference in preventable fees is
statistically significant for different groups. For control variables with more than two groups,
the two furthest groups were used (for example, “Risk aversion level 1” and “Risk aversion
level 4”). Perhaps due to the small sample size of some of the groups, the t-tests find the only
control variables with statistically significant differences across groups is related to education.
Specifically, the difference between finance and non-finance students is statistically significant
at 5% level. Finance students incurred 46% less fees than the rest of the sample. Furthermore,
Master students also pay 35% less fees than Bachelor students, and this difference is statistically
significant at 10% level.

Regarding individual characteristics, none of them display a statistically significant
difference across groups. However, aside from groups with too few participants, these variables
display expected relationship with preventable fees. First, risk aversion does not seem to factor
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in the investment decision because all three funds are equally risky. Second, preventable fees
unsurprisingly decrease when cognitive capability increases, except for cognitive level 0 with
only 7 participants. Third, high financial literacy levels also seem to decrease preventable fees
if small groups with one or two participants are ignored. On the other hand, self-assessed
financial literacy does not seem to affect the average fees but the likelihood of making the
optimal decision markedly rises (from O percent to 40 percent going from the lowest to highest
ranking).

Finally, investing and working experiences seem to be important as well. Overall,
participants with previous investing experience incur lower fees and are more likely to
minimize fees. Although the difference in fees between the highest (“Completely agree™) and
lowest group (“Completely disagree”) is not significant, perhaps because the highest group is
too small in size (three participants), the difference between the next highest (“Agree) and the
lowest is statistically significant at 10% level. Furthermore, while longer working experience
does not seem to assist in this investment decision, participants who used to work in financial

sector incur lower fees and are more likely to make the optimal decision.

Throughout this study, referring to control variables includes all variables in Table 4.6,

unless stated otherwise.

28



Table 4.6 Control variable overview

Average o %
Proportion g participant participant Number of
. preventable L - L
in sample P minimizing naively participants
ees . A
fees diversifying
Gender Female 43% 14.26 14% 64% 28
Male 57% 12.68 27% 46% 37
Study No 77% 14.96 14% 62% 50
finance Yes 23% 8.06** 47% 27% 15
Education | Bachelor 75% 14.64 16% 61% 49
level Master 25% 9.46* 38% 31% 16
_ 1 9% 8.35 33% 33% 6
Risk 2 49% 12.72 28% 50% 32
aversion
level 3 28% 16.91 6% 67% 18
4 14% 11.88 22% 56% 9
0 11% 12.24 29% 43%
Cognitive |1 22% 15.86 21% 57% 14
capability | » 25% 13.95 13% 50% 16
3 43% 12.06 25% 57% 28
0 2% 7.02 0% 100% 1
1 0% - - - 0
Financial [, 3% 8.27 50% 50% 2
literacy
level 3 20% 16.65 8% 62% 13
4 32% 14.63 24% 62% 21
5 43% 11.48 25% 43% 28
Very low 2% 18.79 0% 100%
Low 2% 37.10 0% 0%
Self-
Below 0 0 0
gssessgd average 14% 15.43 11% 78% 9
financial Above
literacy 51% 12.35 21% 55% 33
level average
High 25% 12.82 25% 44% 16
Very high 8% 12.23 40% 40% 5
Completely 35% 15.83 13% 61% 23
disagree
Previous Disagree 22% 13.98 21% 71% 14
investing Neutral 15% 14.33 20% 60% 10
EXPErIENCE | Agree 23% 9.53 33% 33% 15
ggorr:f'ete'y 5% 7,51 33% 0% 3
None 26% 15.18 12% 59% 17
Less than 1 29% 14.17 21% 47% 19
Working éear I
experience aﬁ;"ée;;‘ars 35% 11.02 35% 57% 23
More than 5 9% 14.65 0% 50% 6
years
Working | No 82% 13.98 19% 57% 53
experience . . .
in finance | Yes 18% 10.64 33% 42% 12

*** Significant at 1% level, ** significant at 5% level, * significant at 10% level

29




4.5 Perception and experience of participants in the investment decision

Besides improving the outcome of the decision, the information treatment also may have
enhanced the perceived experience of participants about the decision-making process. This was
captured by four statements that participants can agree or disagree with using a five-point Likert
scale, ranging from 0 (“Totally disagree”) to 4 (“Totally agree”). The statements were:
sufficient information on funds’ risk levels, time consumption of the decision, confidence in
the decision, comparability of different alternatives. For the exact phrasing of these statements,
please refer to the survey copy in Appendix 1. Furthermore, t-tests for equality of means were

performed to check if TG1 and TG2’s average responses are different from CG.

From Table 4.7, it can be seen that treatment groups agree more with “sufficient
information” and “able to compare funds” than the control group although only the TG2’s latter
statement has a statistically significant difference at 5% level. Responses for other two
statements, how much time the decision took and how confident the participants are, do not

seem to differ across the three groups.

Table 4.7 Statements of perception and experience about the investment decision

Group _ Sufﬁmept Took a lot of time Conflde_n_t about Able to compare
information decision funds
CG 2.08 1.75 2.21 2.04
TG1 2.39 1.72 2.11 2.33
TG2 2.39 1.70 2.26 2.61**

*** Significant at 1% level, ** significant at 5% level, * significant at 10% level

4.6 Features of information representation in the investment decision

Aside from how participants perceive the decision, they were also asked how important
each feature of the provided KIID is to their decisions. The basic features were: (i) fund charges,
(i) past performance, (iii) use of derivatives, (iv) desire to diversify the money across different
funds, and (v) risk level indicator. Each treatment group had one extra feature; while TG1 had
figure of net expected return, TG2 had figure of net expected return with upper and lower
bounds. The participants rated the importance on a five-point Likert scale ranging from 0 (“not
important at all”) to 5 (“very important). The results are shown in Table 4.8 with the ordinal

ranking of each factor within one group in parentheses.

In both treatment groups, the extra feature of net expected return (with or without
bounds) is ranked the highest importance. This is evidence that participants make use of the

visual representation of net expected return (which is able to highlight both risks and charges
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of the funds). Interestingly, both CG and TG1 display a high “desire to diversify” in contrast to
TG2, despite TG1 and TG2’s being presented with similar representations. This “desire” may
be the cause of why TG1 underperforms in this experiment. Next in line of importance are the
charges of the funds, past performance, and risk level indicator; the responses and rankings do
not differ substantially across groups. Curiously, that risk level indicator is not ranked very
highly indicates that participants do not concern themselves with this information because it is
the same across three funds (risk level 5 out of 7). Finally, the use of derivatives expectedly has

the lowest rankings overall.

Table 4.8 Features’ importance in participants’ investment decisions

CG TG1 TG2
Fund charges 2.96 (2) 3.00 (3) 3.09 (3)
Past performance 2.75 (3) 2.78 (5) 3.17 (2)
Use of derivatives 1.83 (5) 2.17 (6) 2.04 (6)
Desire to diversify 3.08 (1) 3.28(2) 2.96 (4)
Risk level indicator 2.54 (4) 2.78 (4) 2.74 (5)
Figure of net expected return - 3.50 (1) -
Figure of net expected return with
upper and lower bounds _ _ 348(1)
Sample size 24 18 23

Ordinal ranking in parentheses
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5. Multivariate analysis
5.1 Preventable fees
5.1.1 Regression models

Because the dependent variable, Preventable fees, has a corner value at O in the case of
respondents minimizing fees (see Figure 5.1 for the full histogram), a Tobit regression model
is used. Developed by Tobin (1958), Tobit model is theoretically recommended over Ordinary
Least Square (OLS) for censored variables (Gujarati, 1995). It has been widely applied in
finance for censored variables such as corporate dividends (Nizar Al-Malkawi, 2007; Singhania
& Gupta, 2012), R&D expenditures (Czarnitzki & Hottenrott, 2011; Muller & Zimmermann,
2009), or cost of consumer credit (Disney & Gathergood, 2013). A common approach is to use
both Tobit and OLS because when the number of censored observations is low, OLS may offer
more benefits (Wilson & Tisdell, 2002). Therefore, an OLS model is also used as a robustness
check in Section 5.1.2.

Figure 5.1 Histogram of Preventable fees
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Four models are estimated with the same dependent variable (Preventable fees) but
different explanatory variables. Model (1) only uses dummy variables indicating which
treatment group each observation belongs to. In Model (1), variables capturing statements of
perception and the importance of each feature are added. Model (I11) has treatment group
dummies and eye-tracking variables. The final and most general Model (1V) includes all
aforementioned variables (treatment group dummies, statements of perception, importance of

each feature, and eye-tracking variables). Control variables are included in all four models.

Table 5.1 shows the results of these regressions. In all four models, the coefficients of
TG1 are positive but not statistically different from zero. Therefore, Hypothesis 7a is rejected.

Although this is not in line with previous findings, note that in this case, the sample is much
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smaller, which would result in more imprecise estimates. On the other hand, coefficients of
TG2 are negative in all four models and statistically significant at 5% level in Model (I) and
(I1). This suggests that the treatment for TG2 (net expected return with bounds) lowers the
incurred preventable fees and helps participants make more optimal decisions, which is
consistent with Hypothesis 8a. However, the effect is no longer statistically significant when
eye-tracking variables are added in Model (111) and (IV), implying that eye-tracking variables
have additional exploratory power.

Regarding the first of the eye-tracking variables, Comparisons across different
alternatives, the coefficients of Comparisons of graphs is negative and statistically significant
at 1% level in Model (I11). This is consistent with Hypothesis 1a where more comparisons
across graphs help reduce preventable fees. However, Comparisons of Charges tables is
positively related with preventable fees although this effect is not statistically significant.

Therefore, Hypothesis 2 is still inconclusive.

Similar to Comparisons, more time focused on cheapest fund’s graph decreases
Preventable fees significantly, which is consistent with Hypothesis 4b. The coefficient of Focus
on cheapest fund’s graph can be interpreted as the difference in Preventable fees between two
extremes: participants who do not look at the cheapest fund’s graph (0%) and those who look
only at that graph (100%), ceteris paribus. In terms of standardized coefficients, one standard
deviation increase in Focus on cheapest fund’s graph (0.168) decrease Preventable fees by
24.6% of its standard deviation (9.367). On the other hand, Focus on Charges tables of the
cheapest fund also has negative coefficients, but they are not statistically different from zero.
Therefore, Hypothesis 4a can neither be rejected nor confirmed. Overall, it is suspected that
Focus and Comparisons have captured the effect of the information treatment on preventable

fees. In Section 5.2, these relationships will be investigated further.

About mental efforts spent of specific information, Pupil dilation of Charges tables have
positive coefficients, which are the only statistically significant variable out of three Pupil
dilation variables. As expected, participants who exert more mental efforts while reading
Charges tables may have difficulty understanding them, which is supported by positive
coefficients of Total viewing time of Charges tables, both of which is statistically significant at
1% level in Model (IV). In standardized terms, one standard deviation increase in Total viewing
time of Charges table (15.428) raises Preventable fees by 151% of its standard deviation
(9.367). Therefore, it can be concluded that more mental effort does not lead to better decisions,
rejecting Hypothesis 5.
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The number of fixations is proxy for the importance of the fixated information. In Model
(111), Number of fixations in Charges tables and graphs both have statistically significant
coefficients with opposite signs. One more fixation on Charges table, which usually lasts for a
quarter of a second on an average human, decreases Preventable fees by 19.7 cents (Model I11)
or 24.9 cents (Model 1V). Translated to standardized terms, in Model 1V, one standard deviation
increase in Number of fixations in Charges table (67.381) cuts Preventable fees by 179% of its
standard deviation (9.367). Unsurprisingly, more emphasis on Charges tables help reduce fees
considerably. However, it is interesting that while Total viewing time on Charges tables is
positively correlated with Preventable fees, Number of fixations in Charges tables have the
opposite effect. It can be inferred that with Charges tables, activities which result in a high
quantity of short fixations, such as quickly comparing between different tables, reduce fees. On
the other hand, with graphs, a lower number of fixations with longer total viewing time decrease

fees. This suggests an inherent difference between these types of information representation.

Regarding the experience during the experiment, two variables are statistically
significant. When controlling for eye properties in Model (1V), the perception of being provided
with “sufficient information” reduces preventable fees considerably. In contrast, participants
perceiving that the investment decision “took a lot of time” incur higher fees, which may be

explained by their unfamiliarity with investment materials and/or investing in general.

As expected of the significant feature variables’ coefficients, Fund charges and Risk level
indicator are negative while Desire to diversify are positive. Participants placing more attention
to charges or risk level indicator should indeed have lower amount of preventable fees while

those (naively) trying to diversify incur more fees.

Judged by the statistical significance, the most important control variables (not reported)
are Previous investing experience, Self-assessed financial literacy, and Studying finance.
Previous investing experience lowers fees to a small extent and is no longer distinguishable
from zero as more variables are added to the models. Interestingly, higher self-assessed
financial literacy leads to significantly higher preventable fees, which is consistent with the
explanation that participants may overestimate their own ability (and are punished by incurring
higher fees). This is indication that overconfidence does exist in the average investor and is a
costly bias. Finally, Studying finance understandably has a large negative impact on preventable
fees, lowering the amount of preventable fees incurred substantially. To see if finance students
may have biased the findings in the next section on robustness check, a robustness check with
finance students removed from the sample is conducted in Section 5.1.2.

34



Table 5.1 Effect of treatment, eye properties, perception, and features on preventable fees

(1 (1) (11) (1V)
Tobit Tobit Tobit Tobit
Dependent variable Preventable fees  Preventable fees  Preventable fees  Preventable fees
Treatment Group 1 4,616 4.040 4.579 4,715
(2.998) (2.483) (3.782) (3.076)
Treatment Group 2 -6.910** -4.687** -6.542 -4.589
(2.782) (1.992) (3.981) (3.258)
Comparisons of SRRI -0.266 -0.534*
(0.380) (0.289)
Comparisons of Charges tables 0.142 0.162
(0.146) (0.133)
Comparisons of graphs -0.253*** -0.0686
(0.0888) (0.0887)
Pupil dilation of SRRI 0.145 0.0546
(0.181) (0.126)
Pupil dilation of Charges tables 0.317** 0.230***
(0.119) (0.0820)
Pupil dilation of graphs -0.320 -0.178
(0.213) (0.147)
Total viewing time of SRRI -0.532 -0.740
(0.701) (0.601)
Total viewing time of Charges tables 0.545* 0.922***
(0.297) (0.260)
Total viewing time of graphs -0.113 -0.241**
(0.112) (0.0985)
Focus on cheapest fund's SRRI 13.88 18.36*
(12.22) (9.797)
Focus on cheapest fund's Charges tables -15.93 -9.282
(16.61) (11.82)
Focus on cheapest fund's graph -23.48** -13.69*
(8.978) (7.508)
Number of fixations in SRRI 0.226 0.252*
(0.163) (0.131)
Number of fixations in Charges tables -0.197** -0.249***
(0.0907) (0.0808)
Number of fixations in graphs 0.0890* 0.0531
(0.0445) (0.0374)
Sufficient information -1.351 -3.110**
(1.460) (1.354)
Took a lot of time 2.875** 2.642**
(1.222) (1.019)
Confident about decision -2.128 -0.883
(1.823) (1.411)
Able to compare funds -0.501 -0.540
(1.403) (1.367)
Fund charges -3.502** -3.898**
(1.570) (1.553)
Past performance -0.367 0.798
(1.279) (1.148)
Use of derivatives 0.274 -0.807
(1.097) (1.122)
Desire to diversify 4.656*** 4.968***
(1.310) (1.230)
Risk level indicator -1.987* -1.170
(1.055) (0.950)
Constant 8.194 11.60 21.74%* 16.23
(8.929) (11.45) (9.462) (11.80)
Observations 65 65 65 65
Sample Full sample Full sample Full sample Full sample
Control variables Yes Yes Yes Yes
Pseudo R-squared 0.0644 0.1557 0.1259 0.2212

*** Significant at 1% level, ** significant at 5% level, * significant at 10% level

Robust standard errors in parentheses
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5.1.2 Robustness check

As mentioned previously, OLS regression is also used to check robustness of the Tobit
models. In Table 5.2, although the coefficients become smaller in absolute value, most of them
remain statistically significant and the directions of the effects are preserved. Most importantly,
information treatment for TG2 still reduces Preventable fees at 5% significance level in Model
(1) and (I1). Most of the other significant effects displayed by the Tobit model are confirmed by
the OLS model, including Comparisons of graphs, Pupil dilation of Charges tables, Total
viewing time of Charges tables, Focus on cheapest fund’s graph, Number of fixations in
Charges tables, Took a lot of time, Fund charges, and Desire to diversify. Overall, the

robustness check with OLS confirms previous findings in Section 5.1.1.

The second robustness check in Table 5.3 is the model estimated using Tobit on a sample
excluding the 15 finance students from the sample. Model (1) to (111) largely confirms the signs
of previous coefficients, with some losing or gaining statistical significance. The dummies for
TG2 are still negative and statistically significant in the first two models. In Model (I1),
statements about perception and features agree with those in the original Tobit model. On the
other hand, in Model (111), the coefficients of Comparison of Charges tables and Total viewing
time of Charges tables are now statistically significant while none of the Pupil dilation variables
are. It can be inferred that a sample completely untrained in the finance practice may have
difficulty understanding the Charges tables, which increases the incurred fees. Without
financial education, exerting more mental efforts may not lead to a more optimal outcome, as
demonstrated by the insignificance of all Pupil dilation variables. Finally, regarding Model
(1V), a large shift occurs with dummies for TG1 and TG2 while other coefficients maintain
their signs. However, this result may not be valid due to having too many exploratory variables
(35 variables, including control variables) and a smaller sample (50 observations after
excluding finance students). Therefore, Model (1) of the robustness check in Table 5.3 is for

reference purpose only.
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Table 5.2 Robustness check — Preventable fees - OLS

(1 (1) (1) 0%
OLS OLS OLS OLS
Dedependent variable Preventable fees Preventable fees Preventable fees Preventable fees
Treatment Group 1 3.480 2,914 4.325 4.804
(2.658) (2.574) (3.871) (3.695)
Treatment Group 2 -6.135** -4.386** -5.244 -1.957
(2.306) (1.918) (4.056) (3.858)
Comparisons of SRRI -0.243 -0.362
(0.405) (0.396)
Comparisons of Charges tables 0.160 0.127
(0.149) (0.156)
Comparisons of graphs -0.182** -0.0440
(0.0865) (0.129)
Pupil dilation of SRRI 0.0726 0.000230
(0.175) (0.169)
Pupil dilation of Charges tables 0.274** 0.172*
(0.122) (0.101)
Pupil dilation of graphs -0.196 -0.0315
(0.212) (0.185)
Total viewing time of SRRI -0.459 -0.300
(0.711) (0.769)
Total viewing time of Charges tables 0.442 0.517*
(0.297) (0.254)
Total viewing time of graphs -0.104 -0.187
(0.114) (0.114)
Focus on cheapest fund's SRRI 10.26 7.823
(11.79) (11.44)
Focus on cheapest fund's Charges tables -16.15 -9.524
(15.20) (12.10)
Focus on cheapest fund's graph -19.24** -14.17
(8.744) (8.600)
Number of fixations in SRRI 0.196 0.148
(0.168) (0.170)
Number of fixations in Charges tables -0.156* -0.132
(0.0893) (0.0785)
Number of fixations in graphs 0.0627 0.0245
(0.0435) (0.0467)
Sufficient information -0.957 -2.104
(1.315) (1.582)
Took a lot of time 2.378* 2.017
(1.192) (1.304)
Confident about decision -1.876 -0.981
(1.818) (1.884)
Able to compare funds -0.195 -0.792
(1.325) (1.555)
Fund charges -3.205* -3.543*
(1.591) (1.916)
Past performance -0.228 0.922
(1.256) (1.369)
Use of derivatives 0.129 -0.693
(1.062) (1.441)
Desire to diversify 2.524** 2.127
(1.128) (1.373)
Risk level indicator -1.803 -1.110
(1.092) (1.231)
Constant 10.27 17.26 21.35** 26.04*
(8.306) (10.99) (9.797) (14.27)
Observations 65 65 65 65
Sample Full sample Full sample Full sample Full sample
Control variables Yes Yes Yes Yes
R-squared 0.338 0.616 0.634 0.774

*** Significant at 1% level, ** significant at 5% level, * significant at 10% level

Robust standard errors in parentheses
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Table 5.3 Robustness check — Preventable fees — Finance students removed

1 (1) (11) (V)
Tobit Tobit Tobit Tobit
Dependent variable Preventable fees Preventable fees Preventable fees Preventable fees
Treatment Group 1 2.845 4.969* 3.832 7.861**
(3.025) (2.843) (4.648) (3.431)
Treatment Group 2 -7.866*** -5.084*** -4.926 0.517
(2.652) (1.556) (5.553) (3.917)
Comparisons of SRRI -0.310 -0.465
(0.427) (0.298)
Comparisons of Charges tables 0.465** 0.808***
(0.186) (0.210)
Comparisons of graphs 0.0590 0.286*
(0.127) (0.140)
Pupil dilation of SRRI 0.0552 0.0716
(0.208) (0.131)
Pupil dilation of Charges tables 0.144 -0.0781
(0.146) (0.141)
Pupil dilation of graphs 0.0617 0.287
(0.244) (0.195)
Total viewing time of SRRI -0.143 0.470
(0.817) (0.592)
Total viewing time of Charges tables 0.671* 0.923***
(0.355) (0.267)
Total viewing time of graphs -0.123 -0.239*
(0.142) (0.120)
Focus on cheapest fund's SRRI 2.700 9.135
(16.13) (11.99)
Focus on cheapest fund's Charges tables -6.955 -3.944
(19.42) (9.136)
Focus on cheapest fund's graph -25.25** -11.38
(9.419) (10.72)
Number of fixations in SRRI 0.107 -0.0316
(0.216) (0.140)
Number of fixations in Charges tables -0.192* -0.231**
(0.103) (0.0798)
Number of fixations in graphs 0.00824 -0.0552
(0.0708) (0.0511)
Sufficient information -1.400 -4.754**
(1.665) (1.625)
Took a lot of time 3.916*** 0.796
(1.078) (1.047)
Confident about decision -1.073 0.757
(1.824) (1.447)
Able to compare funds 1.148 0.448
(1.414) (1.981)
Fund charges -2.825* -6.565***
(1.658) (2.071)
Past performance -1.694 -0.530
(1.468) (1.131)
Use of derivatives -0.333 -2.699***
(0.975) (0.882)
Desire to diversify 3.231** 2.295
(1.549) (1.416)
Risk level indicator -3.160** 0.263
(1.290) (1.479)
Constant 7.222 8.350 26.75* 31.65**
(9.118) (11.01) (13.61) (11.46)
Observations 50 50 50 50
Sample No finance No finance No finance No finance
students students students students
Control variables Yes Yes Yes Yes
Pseudo R-squared 0.0509 0.1556 0.1261 0.2611

*** Significant at 1% level, ** significant at 5% level, * significant at 10% level
Robust standard errors in parentheses
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5.2 Comparisons, focus, and preventable fees
5.2.1 Regression models

In this section, the relationships between comparisons, focus, and preventable fees are
investigated using Tobit models and multiplicative dummies. Specifically, treatment group
dummies are multiplied with Comparisons of graphs in Model (V1) and with Focus of cheapest
fund’s graph in Model (VIII). Because the treatment is only administered to the graphs of the
KIID, this allows for different effects of different treatment on Preventable fees. The final
Model (IX) includes multiplicative dummies for both variables. The regression results are

shown in Table 5.4.

Table 5.4 Effects of Comparisons and Focus on Preventable fees

V) \2)) (V1) (VIIT) (IX)
Tobit Tobit Tobit Tobit Tobit
Dependent variable Preventable fees Preventable fees Preventable fees Preventable fees Preventable fees
Treatment Group 1 4.809 -8.167 8.112%** 11.04* -2.003
(3.122) (6.384) (2.699) (6.456) (9.186)
Treatment Group 2 -6.829** -17.54** -0.00532 4.202 -12.77
(2.632) (6.641) (3.119) (8.618) (11.31
Comparisons of SRRI 0.315 0.175 0.234
(0.243) (0.250) (0.216)
Comparisons of Charges tables -0.104 -0.123 -0.194**
(0.112) (0.107) (0.0828)
Comparisons of graphs -0.0244 -0.159** -0.235%**
(0.0537) (0.0663) (0.0547)
Comparisons of graphs *TG1 0.322** 0.182
(0.128) (0.1112)
Comparisons of graphs *TG2 0.255** 0.308***
(0.121) (0.112)
Focus on cheapest fund's SRRI 3.484 3.522 12.10
(10.60) (10.60) (11.02)
Focus on cheapest fund's 1913 -20.49 97 13%*
Charges tables
(13.48) (14.14) (13.40)
Focus on cheapest fund's graph -26.27*** -14.96 -40.80**
(8.830) (17.69) (16.64)
E_(lj_(éjls on cheapest fund's graph 13.64 9.431
(21.79) (19.18)
E_(I)_E;uzs on cheapest fund's graph 15.81 6.397
(24.97) (23.47)
Constant 4.872 10.78 21.78** 21.34** 27.97%**
(8.858) (10.15) (10.22) (10.45) (8.750)
Observations 65 65 65 65 65
Sample Full sample Full sample Full sample Full sample Full sample
Control variables Yes Yes Yes Yes Yes
Pseudo R-squared 0.0680 0.0846 0.0930 0.0940 0.1298

*** Significant at 1% level, ** significant at 5% level, * significant at 10% level
Robust standard errors in parentheses

Interestingly, while Model (V) does not have any statistically significant variables except
for TG2 dummy, Model (V1) reveals that Comparisons of graphs reduces fees for the base group
(CG) but this effect is negated for TG1 and TG2. Evidently, this suggests that the information
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treatment does not reduce fees by prompting participants to make more comparisons, rejecting

Hypotheses 9a and 9b.

On the other hand, Model (VII) shows that the treatment for TG1 increases fees and
Focus on cheapest fund’s graph decreases fees significantly (at 1% level). When multiplicative
dummies are added in Model (V111), the coefficients of Focus on cheapest fund’s graphs and its
multiplicative dummies are negative as predicted by Hypotheses 10a and 10b but none of them
are statistically significant. Furthermore, in Model (1X), the coefficients of these multiplicative
dummies change sides to positive although they are still not significant. Therefore, Hypotheses

10a and 10b can neither be rejected nor confirmed.

Contrary to Table 5.1, in the final Model (1X), Comparisons and Focus on cheapest
fund’s Charges table reduce fees significantly at 5% confidence level. This is evidence

supporting Hypotheses 2 and 4a, which found no conclusive effects in Table 5.1.

5.2.2 Robustness check

Similar to Section 5.1, two robustness checks are conducted for Section 5.2. The first one
is OLS regression, whose results can be found in Table 5.5. Compared to Table 5.4, most of the
previous results remain valid, except for Comparisons of Charges tables, which is no longer
statistically different from zero. This cast doubt on Hypothesis 2. However, Focus on cheapest

fund’s Charges table is still significant at 10% level.

The second robustness check in Table 5.6 is a Tobit model with finance students removed
from the sample and yields results similar to the first check. Almost all earlier relationships
maintain their signs and significance, except for Comparisons of Charges tables and Focus on
cheapest fund’s Charges tables, which are no longer statistically significance. Furthermore,
coefficients of the former variable are positive. Therefore, Hypothesis 2 and 4a remain

inconclusive.
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Table 5.5 Robustness check - Focus, comparisons, and preventable fees - OLS

V) Y2)] (vin (VI (IX)
OLS OLS OLS OLS OLS
Dependent variable Preventable fees Preventable fees Preventable fees Preventable fees Preventable fees
Treatment Group 1 3.802 -7.612 6.492%** 8.852 -4.570
(2.866) (6.016) (2.373) (5.551) (9.366)
Treatment Group 2 -6.156*** -14.59** -0.596 1.239 -13.40
(2.231) (5.531) (2.890) (7.039) (10.62)
Comparisons of SRRI 0.256 0.137 0.191
(0.214) (0.230) (0.210)
Comparisons of Charges tables -0.0327 -0.0524 -0.107
(0.0829) (0.0854) (0.0746)
Comparisons of graphs -0.0262 -0.136** -0.206***
(0.0505) (0.0590) (0.0545)
Comparisons of graphs *TG1 0.291** 0.188
(0.128) (0.122)
Comparisons of graphs *TG2 0.204** 0.237**
(0.0993) (0.100)
Focus on cheapest fund's SRRI 3.163 3.266 6.900
(9.102) (9.332) (10.06)
Focus on cheapest fund's Charges tables -19.40 -19.79 -23.61*
(11.67) (12.17) (12.90)
Focus on cheapest fund's graph -20.37*** -13.44 -36.83**
(7.171) (14.58) (15.77)
Focus on cheapest fund's graph *TG1 -9.786 14.91
(17.94) (18.73)
Focus on cheapest fund's graph *TG2 -7.944 15.30
(19.82) (21.25)
Constant 7.083 11.04 22.43** 21.65** 26.84***
(8.192) (9.364) (9.274) (9.991) (8.753)
Observations 65 65 65 65 65
Sample Full sample Full sample Full sample Full sample Full sample
Control variables Yes Yes Yes Yes Yes
R-squared 0.350 0.430 0.470 0.472 0.580

*** Significant at 1% level, ** significant at 5% level, * significant at 10% level

Robust standard errors in parentheses
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Table 5.6 Robustness check - Focus, comparisons, and preventable fees — Finance students removed

V)
Tobit

(V1)
Tobit

(VIn)
Tobit

(VINI)
Tobit

(IX)
Tobit

Dependent variable

Preventable fees

Preventable fees

Preventable fees

Preventable fees

Preventable fees

Treatment Group 1 3.508 -11.73 4.599 6.269 -25.34
(2.842) (7.921) (2.792) (8.000) (16.18)
Treatment Group 2 -7.737%** -21.651%** 0.234 4.930 -19.91*
(2.637) (7.420) (3.142) (8.576) (11.09)
Comparisons of SRRI 0.226 -0.0406 -0.0469
(0.248) (0.272) (0.202)
Comparisons of Charges tables 0.179 0.0548 0.0449
(0.182) (0.170) (0.104)
Comparisons of graphs -0.00678 -0.152** -0.228***
(0.0554) (0.0711) (0.0543)
Comparisons of graphs *TG1 0.344** 0.332**
(0.145) (0.141)
Comparisons of graphs *TG2 0.317** 0.365***
(0.135) (0.108)
Focus on cheapest fund's SRRI 5.516 4.877 11.49
(11.57) (11.33) (11.54)
Focus on cheapest fund's Charges tables -21.20 -23.57 -20.93
(14.30) (15.93) (14.06)
Focus on cheapest fund's graph -33.41%** -22.60 -50.27**
(9.576) (19.54) (19.03)
Focus on cheapest fund's graph *TG1 -8.874 52.42
(26.83) (35.00)
Focus on cheapest fund's graph *TG2 -16.26 17.76
(25.98) (24.28)
Constant 0.239 13.74 26.36** 26.97** 30.32***
(9.877) (11.97) (11.30) (11.27) (9.913)
Observations 50 50 50 50 50
Sample No finance No finance No finance No finance No finance
students students students students students
Control variables Yes Yes Yes Yes Yes
Pseudo R-squared 0.0578 0.0801 0.0952 0.0963 0.1277

*** Significant at 1% level, ** significant at 5% level, * significant at 10% level
Robust standard errors in parentheses
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5.3 Perceived risk level standard deviation
5.3.1 Regression models

To investigate if the explanatory variables’ effects on Risk level standard deviation, four
Tobit models are used because more than 73% of observations (48 out of 65) have their standard
deviation equal to zero (when participants perceive the same level of risk across three funds).
Therefore, the variation in of the independent variable, Risk level standard deviation, is limited
to the variation of 17 observations. Please refer to Figure 5.2 for the histogram of this variable.
High standard deviation implies an incorrect perception of risk level because all three funds
have the same risk level. Besides control variables, Model (X) include only treatment group
dummies, Model (XI) adds Comparisons variables, Model (XII) has explanatory variables of
features” importance and perceived experience, and Model (XI11) include all aforementioned

variables. Table 5.7 reports the results of these regressions.

Figure 5.2 Histogram of Risk level standard deviation
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First, while coefficients of TG1 are not statistically significant in all models, those of
TG2 are positive and statistically significant in three out of four models. When features’
importance and perceived experience are added in Model (XI1), this effect becomes statistically
insignificant. Instead, the variation in standard deviation can be explained by participants’
perception of the decision (Able to compare funds) or features’ importance (Use of derivatives,
Desire to diversify, and Risk level indicator). The information treatments introduced to TG1
and TG2 either do not affect or increase standard deviation of risk assessment, which rejects
Hypothesis 7b and 8b.

Second, coefficients of Comparisons of SRRI are positive and statistically significant at
1% level in Model (XI11). At first sight, it is puzzling that more comparisons across SRRI result

in incorrect assessments of the funds’ risk levels. However, it can also be interpreted that
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participants having difficulty understanding the risk levels of the funds and thus must make

more comparisons before proceeding. Nevertheless, Hypothesis 3 is rejected.

Finally, Comparisons of graphs’ coefficients are negative but not statistically significant.
Therefore, Hypothesis 1b cannot be confirmed. Surprisingly, Comparisons of Charges tables
have negative and statistically significant coefficients, suggesting that extra comparisons of
Charges tables help participants understand risk levels better. To explain this relationship,

further research into investors’ understanding of risk is needed.

Table 5.7 Effect of treatment, comparisons, perception, and features on standard
deviation of perceived risk level

(X) (X1) (X1 (X111)
Tobit Tobit Tobit Tobit
Dependent variable Standard Standard Standard Standard
deviation deviation deviation deviation
Treatment Group 1 1.140 1.330 0.283 -0.284
(0.775) (0.919) (0.692) (0.920)
Treatment Group 2 1.697** 1.951%* 0.480 1.104*
(0.721) (0.741) (0.670) (0.594)
Comparisons of SRRI 0.112 0.317***
(0.0933) (0.0902)
Comparisons of Charges tables -0.0704* -0.271%**
(0.0408) (0.0644)
Comparisons of graphs -0.000613 -0.00552
(0.0169) (0.0164)
Sufficient information -0.554* -0.686
(0.329) (0.441)
Took a lot of time -0.00531 0.883***
(0.247) (0.307)
Confident about decision 0.118 0.113
(0.337) (0.246)
Able to compare funds 0.839** 0.679*
(0.385) (0.402)
Fund charges -0.0501 0.345
(0.299) (0.318)
Past performance -0.385 -0.00745
(0.311) (0.323)
Use of derivatives 0.754*** 1.541%**
(0.259) (0.386)
Desire to diversify 0.727** 1.625***
(0.316) (0.390)
Risk level indicator 0.691** 0.973***
(0.326) (0.300)
Constant -5.005** -6.662** -7.245%** -20.74%**
(2.410) (3.036) (2.153) (4.892)
Observations 65 65 65 65
Sample Full sample Full sample Full sample Full sample
Control variables Yes Yes Yes Yes
Pseudo R-squared 0.2398 0.2556 0.4219 0.539%4

*** Significant at 1% level, ** significant at 5% level, * significant at 10% level
Robust standard errors in parentheses
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5.3.2 Robustness check

The robustness check for Model (X) to (XIII) is conducted with 15 finance students
removed from the sample and its results are reported in Table 5.8. Because the majority of the
observations (73%) has standard deviation of risk level at the lower limit of zero, OLS

estimation may produce biased coefficients.

Overall, the robustness check agrees with previous models, except for a few points.
When excluding finance students, the coefficient of Comparison of graphs is negative and
statistically significant at 5% level in Model (XI11). While Hypothesis 1b cannot be confirmed

previously, now there is supporting evidence within the non-finance-student sample.

Table 5.8 Robustness check — Standard deviation — Finance students removed

(X) (X1) (X1 (X111)
Tobit Tobit Tobit Tobit
Dependent variable Standard Standard Standard Standard
deviation deviation deviation deviation
Treatment Group 1 0.909 1.621* 0.149 3.097*
(0.902) (0.918) (0.818) (1.705)
Treatment Group 2 1.713** 2.147%** 0.593 4.019**
(0.674) (0.733) (0.667) (1.770)
Comparisons of SRRI 0.162 0.963***
(0.104) (0.344)
Comparisons of Charges tables -0.0674 -0.517***
(0.0466) (0.173)
Comparisons of graphs -0.0100 -0.123**
(0.0166) (0.0469)
Sufficient information -0.577 -1.509**
(0.401) (0.707)
Took a lot of time 0.0150 2.405**
(0.211) (1.084)
Confident about decision -0.00556 1.773*
(0.328) (1.013)
Able to compare funds 0.668* -0.109
(0.378) (0.432)
Fund charges 0.00671 -0.279
(0.270) (0.561)
Past performance -0.515* 0.685
(0.285) (0.487)
Use of derivatives 0.618** 2.698***
(0.290) (0.602)
Desire to diversify 0.841** 3.180***
(0.355) (0.972)
Risk level indicator 0.694* 4.057*
(0.373) (2.048)
Constant -4.879** -7.988** -6.773*** -56.58**
(2.295) (3.259) (1.994) (24.03)
Observations 50 50 50 50
Sample No finance No finance No finance No finance
students students students students
Control variables Yes Yes Yes Yes
Pseudo R-squared 0.1820 0.2124 0.3892 0.5743

*** Significant at 1% level, ** significant at 5% level, * significant at 10% level.
Robust standard errors in parentheses
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5.4 Pupil dilation
5.4.1 Regression model

The final model examines the relationship between information treatments and mental
efforts, which is proxied by Pupil dilation of graphs, using an OLS estimator. The result is
shown in Table 5.9. Participants of TG2 may have extended more mental efforts than TG1 due
to having more abstract elements: the lower bounds and upper bounds of expected return, and
hence the positive coefficient in contrast to the negative coefficient of TG1. However, as

expected, both of them are not statistically significant, rejecting Hypotheses 6a and 6b.

Table 5.9 Effects of treatment on Pupil dilation of graphs

(X1V)
OLS
Dependent variable Pupil dilation of graphs
Treatment Group 1 -2.126
(5.409)
Treatment Group 2 0.711
(5.162)
Constant -1.710
(16.84)
Observations 65
Sample Full sample
Control variables Yes
R-squared 0.061

*** Significant at 1% level, ** significant at 5% level, * significant at 10% level.
Standard errors in parentheses
5.4.2 Robustness check
First, Breusch-Pagan test for heteroskedasticity (not reported) found no evidence of
heteroskedasticity in Model (XIV) of Table 5.9. Moreover, using robust standard errors does

not change the statistical significance of any coefficients.

As can be seen in Table 5.10, another robustness check removes finance students from
the sample and found that the coefficients for TG1 and TG2 have increased in absolute terms
but remain statistically insignificant. Therefore, the previous findings rejecting Hypothesis 6a
and 6b remain valid: when fixating on graphical representation, individuals in TG1 and TG2
do not have a higher level of pupil dilation than those in CG.

46



Table 5.10 Robustness check —

Pupil dilation of graphs — Finance students removed

(XIV)
OLS

Dependent variable Pupil dilation of graphs
Treatment Group 1 -2.342

(7.644)
Treatment Group 2 2.449

(6.189)
Constant -11.89

(20.19)
Observations 50
Sample No finance students
Control variables Yes
R-squared 0.082

*** Significant at 1% level, ** significant at 5% level, * significant at 10% level.
Standard errors in parentheses

5.5 Findings summary

After 14 regression models on three dependent variables, most of the hypotheses can be
conclusively confirmed or rejected. More comparisons across different graphs help participants
reduce preventable fees although it may not always help them understand the implied risk levels
of the funds. On the other hand, extra comparisons on Charges table, which is one of the key
information to the optimal decision but not represented graphically, do not decrease the
incurred fees. This can be achieved by the net expected return graphs with bounds (TG2), which
visualizes risks, charges, and expected return in a clear manner. It has also been shown that the
information treatment does not demand extra mental efforts from investors. Nevertheless, it
should be noted that the graphical treatment is no panacea; investors still need financial

knowledge and mental efforts to reach the optimal outcome.

Contrary to expectations, the treatments do not help participants discern the correct risk
levels of the funds. Neither do more comparisons across the graphical risk indicator (SRRI).
Surprisingly, more comparisons across the Charges tables do. This is a promising direction for
future eye-tracking research on the representation of financial information and how investors

perceive risks.
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6. Recommendation

Using an experimental approach, this thesis highlights how the quality of financial
information in KIID and similar financial documents can be improved for the benefits of the
investors. It is evident that replacing theoretically irrelevant information, such as past
performance, by graphical representation of future outcome of the investment, such as net
expected return, helps individuals make better investing decisions, and its use is not limited to
only index mutual funds. Because index mutual funds tracking the same index have similar
risks and returns, they are similar to commodities, which is useful in this experimental setting.
However, the graphical treatment itself is applicable to index mutual funds and other

investment products.

Even though the treatment cannot completely eliminate preventable fees, it is moderately
effective and simple to implement. Therefore, regulators should consider applying the graphical
representation on financial documents for investment products. Specifically, the KIID should
be one of the first documents to be revised to use the net expected return graph with lower and
upper bounds, which is proven to reduce preventable fees incurred while demanding no extra

mental efforts from investors.

Furthermore, although whether the information treatment helps reduce fees through
more comparisons across graphs or more focus on the cheapest funds remain inconclusive, eye-
tracking data reveal that more comparisons across graphs or more focus on the cheapest funds
reduce preventable fees. Therefore, other implementations which promote these behaviours
should also be considered, for instance, websites allowing for easier graphical comparison of
financial products. It is important to design these solutions to be as user-friendly as possible

because untrained or inexperienced investors are the ones who stand to benefit the most.

Nevertheless, the importance of financial education cannot be denied. Simply being a
finance student significantly reduces preventable fees, even after controlling for all other
applicable variables. However, investors should regularly re-examine their financial knowledge

in order to avoid overconfidence.

Despite the efforts put into this study, it is not without flaws. First, the sample size is
limited due to logistical constraints. Therefore, there may not be enough statistical power to
conclusively reject or confirm all hypotheses. Furthermore, the entire sample was Tilburg
University students and is not fully representative of the population of current or future
investors, which limit the generalizability of the results. On the other hand, it can be argued
that the sample reflects inexperienced investors who may be making their first investments.
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In addition, the experiment only includes index mutual funds with clear definition of
entry charges, exit charges, and annual expenses. This calls into question how the results can
be generalized to other financial products with different cost structures, such as funds with
expense ratios (zero loads). However, it should be noted that the graphical information

treatment itself has no properties limiting its applicability to any particular investment products.

Finally, although the KIID in the experiment were based on actual index mutual funds,
how the three KI1D were presented side-by-side is not close to how investors are presented with
this information in reality. Rarely is information of all available alternatives spread out neatly
across the table for investors to compare and make decisions. Therefore, it may be worthwhile
for future studies to present the funds more realistically; for example, three funds’ KIID are

presented sequentially in randomized order.
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7. Conclusion

Index mutual funds have been an important part of the financial markets and an essential
investment vehicle in many investors’ portfolios. However, it seems that the decisions
regarding these funds have not been made optimally, especially those made by inexperienced
individuals. Despite the existing policies requiring adequate information disclosure from the
providers of these products, the investment decisions fail to reach their optimal outcome.
Therefore, there is room for improvement regarding current policies as well as the decision-

making process.

Existing literature proposed two solutions for this issue: increasing financial literacy and
enhancing information disclosure. This thesis focused on the second approach, using a
laboratory experiment to answer this research question: “How does salient graphical

information help investors make more optimal investment decisions?”

With eye-tracking technology, an experiment was conducted and successfully obtained
data from 65 participants. Analysing these data reveals many findings about how the

information treatment and behaviours of participants relate to the optimality of the decisions.

Participants presented with graphs of net expected returns (with bounds) make noticeably
better decisions than those presented with past returns as per current regulations. This implies
that the current situation of investment decision is far from optimal, but it can be greatly
improved by simple efforts from policy makers. Even from a relatively small sample, this result
is significant and robust to different modifications of the models and sample. Moreover, the
graphs of net expected returns do not require extra mental efforts from the investors.
Considering the simplicity of this graphical representation with almost no downside, it is

recommended that the graphs are adopted as soon as possible, starting from index mutual funds.

Furthermore, data captured by the eye-tracking equipment also reveal certain beneficial
behaviours which can be associated with optimal decisions, namely comparing graphical
elements of different alternative and focusing on the most optimal option. Therefore, future

representation of financial information should try to promote these behaviours.

Besides the effect on preventable fees, the graphical representation does not seem to have
a beneficial effect on participants’ understanding of risk. However, the result suggests a few
unexpected relationships between the eye-tracking variables the standard deviation of

perceived risk levels. This may a worthwhile direction for future research.
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In conclusion, graphical representation of financial information, specifically net
expected return graphs visualizing charges and risks, can reduce the amount of preventable fees
incurred by individual investors of index mutual funds while demanding no extra mental
efforts. Therefore, it is recommended that the current past return graph should be replaced by
the net expected return graph in the Key Investor Information Document of investment

products, especially index mutual funds for the benefits of the investors.
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Appendix

Appendix 1: Experiment questionnaire

l. Investment decision

The below part in this page is the same for all three groups.

UNIVERSITY

Index fund A

The Fund aims to achieve a return on your investment,
through a combination of capital growth and income on the
Fund’s assets, which reflects the return of the MSCI Europe
Index, the Fund’s benchmark index.

The Fund aims to invest so far as possible and practicable in
the equity securities that make up the benchmark index.

The shares are listed on one or more stock exchanges and
may be traded in currencies other than their base currency.
The performance of your shares may be affected by this
currency difference.

Survey Compieton
0% 100%

OBJECTIVES AND INVESTMENT STRATEGY OF THE FUNDS

Index fund B

The objective of this Fund is to track the performance of MSCI
Europe Index, and to minimize the tracking error between the
net asset value of the Fund and the performance of the Index.
The Fund aims to achieve a level of tracking error of the Fund
and its index that will normally not exceed 1%.

The Index is a Net Total Return Index: dividends net of tax

paid by the index constituents are included in the Index
return.

RISK AND REWARD PROFILE

Index fund C

The investment objective of the Fund Is to closely match the
risk and return characteristics of the MSCI Europe Index. The
Fund invests in equities issued by or relating to companies
included in the Index. The equities will be traded on stock
exchanges in the countries included in the index.

The Investment Manager will be able to use derivatives in
order to deal with inflows and outflows and also if it allows a
better exposition to an Index constituent.

The Index is a Net Total Return Index: dividends net of tax
paid by the index constituents are included in the Index
return.

The indicators below are based on historical data and may not be reliable indicators of the future risk profile of the Funds. The risk categories shown are not guaranteed and may change over time.

The lowest category does not mean risk free.

Index fund A
Lower risk Higherrisk
" Typically lower rewards Typically higher rewards

[+[2]s[a8 6 ]7]

The Fund is rated five due to the nature of its investments
which include the risks described below. These factors may
impact the value of the Fund's investments or expose the
Fund to losses.

The value of equities and equity-related securities can be
affected by daily stock market movements. Other influential
factors include political, economic news, company earnings
and significant corporate events.

Index fund B

__ Lowerrisk Higher risk

Index fund C

__ Lowerrisk Higher risk

" Typically lower rewards

Typically higher rewards

" Typically lower rewards

Typically higher rewards

The risk level of this Fund mainly reflects the market risk
arising from investments in European equities. Your initial
investment does not benefit from any guarantee or protection.

Important risks materially relevant to the Fund which are not
adequately captured by the indicator are: liquidity risk,
counterparty risk, operational risk and currency risk. The
occurrence of any of these risks may have an impact on the
net asset value of your portfolio.

CHARGES

[1[2]s[«sTe]7] [+]2s]es e]7]

The risk category is based on an estimation of the volatility of
the fund.

The fund is grouped in risk category 5 because the volatility of
the returns is high. Investors need to be willing and capable to
carry increased risk. The value of a fund share can drop below
the purchase price.

The charges are used to pay the costs of running the Fund, including the costs of marketing and distributing it. These charges reduce the potential growth of your investment.

Index fund A
One-off charges taken before or after you
invest
Entry charge: \0.00%
Exit charge: {0.00%
Charges taken from the fund over the period
of one year
Ongoing charges: l0.12%

The ongoing charges figure is based on the fixed annualized
fee charged to the Fund.

Index fund B
One-off charges taken before or after you
invest
Entry charge: |4.50%
Exit charge: |0.00%
Charges taken from the fund over the period
of one year
Ongoing charges: [0.30%

The ongoing charges figure is based on expenses for the
current year.
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Index fund C
One-off charges taken before or after you
invest
Entry charge: [2.50%
Exit charge: |0.00%
Charges taken from the fund over the period
of one year
Ongoing charges: [0.15%

The ongoing charges are based on the expenses in the period
of 12 months which ended on the 31st of December.



This is the rest of the investment decision shown to the Control Group.

PAST PERFORMANCE

The graphs show the funds’ annual performance in EUR for each full calendar year over the period displayed in the chart. Past performance is not a guide to future performance.

Index fund A

10
R
10
Y 208 200 2011 7012 2013 2014 2005 2016 2017 | 2018
mdex 316 111 81 173 198 68 82 26 102 -106
®iwd 312 107 -80 173 197 69 82 26 103 -104

The Fund was launched in 2007. Performance is shown after
deduction of ongoing charges. Any entry/exit charges are
excluded from the calculation.

Reference index: MSCI Europe (EUR)

The investment decision

In which fund(s) do you invest your €1000?
Fund A
Fund B
Fund C

Total

Index fund B

15

2009 2010 2011 2012 | 2013 2014 2015 2016 2017 2018
dex 316 111 81 173 198 68 B2 26 102 106
mind 311 129 95 171 195 69 93 17 105 17

The annualized performances displayed in this diagram are
calculated net income reinvested and net of all charges taken
by the Fund.

The reference currency is the Euro.
The reference Index is: MSCI Europe
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Index fund C

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
ndex 316 111 81 173 198 68 82 26 102 106
miind 313 131 94 123 197 70 95 18 107 28

The displayed performance are in Euro and are shown after
deduction of ongoing charges. Any entry/exit charges are
excluded from the calculation.

The reference index is: MSCI Europe.




This is the rest of the investment decision shown to the Treatment Group 1.

Index funds A

The graph shows the growth of the expected return of the
fund after subtracting all the costs charged by fund. It is
based on the 20-year average return of the MSCI Europe
Index for a period of 24 months.

The grey area also show the initial investment amount, in
which it is assumed that the full amount is invested in the
fund.

The investment decision

In which fund(s) do you invest your €1000?
Fund A
Fund B
Fund C

Total

EXPECTED RETURN AFTER COSTS

Index fund B

Index fund C

0 6 12 18 24
Months
—— Expected retum after costs

s Initial investment

The graph shows the growth of the expected return of the
fund after subtracting all the costs charged by fund. It is
based on the 20-year average return of the MSCI Europe
Index for a period of 24 months.

The grey area shows the initial investment amount, in which it
is assumed that the full amount is invested in the fund.
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0 s 12 1 2
s Initial nvestment  ——Bxpected return after costs MO

The graph shows the growth of the expected return of the
fund after subtracting all the costs charged by fund. 1t is
based on the 20-year average return of the MSCI Europe
Index for a period of 24 months.

The grey area show the initial investment amount, in which it
is assumed that the full amount is invested in the fund.

e[o]
e[o]
e[e]
e[o]



This is the rest of the investment decision shown to the Treatment Group 2.

EXPECTED RETURN AFTER COSTS

Index funds A Index fund B Index fund C
680 680 650
660 660 660
640 640 640 —=
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This graph shows the growth of the expected return of the
fund after subtracting all the costs charged by fund. It is
based on the 20-year average return of the MSCI Europe
Index for a period of 24 months.

The graph also shows upper and lower bounds around the
expected return after costs that represent potential optimistic
and pessimistic views that might occur. These views are
calculated in such a way that 95% of expected returns lie
within the bounds.

The grey area shows the initial investment amount, in which it
is assumed that the full amount is invested in the fund.

The investment decision

In which fund(s) do you invest your €1000?
Fund A
Fund B
Fund C

Total

This graph shows the growth of the expected return of the
fund after subtracting all the costs charged by fund. 1t is
based on the 20-year average return of the MSCI Europe
Index for a period of 24 months.

The graph also shows upper and lower bounds around the
expected return after costs that represent potential optimistic
and pessimistic views that might occur. These views are
calculated in such a way that 95% of expected returns lie
within the bounds.

The grey area shows the initial investment amount, in which it
is assumed that the full amount is invested in the fund.
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This graph shows the growth of the expected return of the
fund after subtracting all the costs charged by fund. It is
based on the 20-year average return of the MSCI Europe
Index for a period of 24 months.

The graph also shows upper and lower bounds around the
expected return after costs that represent potential optimistic
and pessimistic views that might occur. These views are
calculated in such a way that 95% of expected returns lie
within the bounds.

The grey area shows the initial investment amount, in which it
is assumed that the full amount is invested in the fund.

[o]
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I. Decision questions

This part below is for all three groups.

TILBURG + ?ﬁ* + UNIVERSITY

L]

What is the level of risk of the three index funds?

Risk level Risk level Risk level Risk level Risk level Risk lewvel Risk level
. . A

Index fund A O O o O O O O
Index fund B O O O O O O O
Index fund C O O O O O O O

"I was presented with sufficient information to make a good estimation of the level of risk of the three index funds"

Totally disagree Disagree Neutral Agree Totally agree

O O O O O

"The investment decision took a lot of time”

Totally disagree Disagree Neutral Agree Totally agree

@) @) O @) @)

"I'm confident that I made the right investment decision”

Totally disagree Disagree Neutral Agree Totally agree

@) @) O @) @)

"I was able to compare the three funds properly based on the information provided”

Totally disagree Disagree Neutral Agree Totally agree

@) @) O @) @)
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This part below is only for the Control Group.

I..l

TILBURG # % + UNIVERSITY
[ | * [ |

Please indicate the importance of the following aspects in making your investment decision:

Not important at
all Mot important MNeutral Important Very important
The ongoing charges and
the entry and exit charges O O O O
of the fund

Past performance

Desire to diversify the
money across different
funds

The risk level indicator

O
O
Use of derivatives O
O
o)

O O OO
O O OO
O O OO
O O OO

This part below is only for the Treatment Group 1.

L ]
[ | .
TILBURG # ﬁ + UNIVERSITY
[ | * [ |

Please indicate the importance of the following aspects in making your investment decision:
Mot important

at all Mot important Meutral Important Very important

The ongoing charges and the

entry and exit charges of the O O O O O

fund
Past performance
Use of derivatives

Desire to diversify the money
across different funds

The risk level indicator

The figure of net expected
returns

OO O0O0O0
OO0 O0O0O0
O O O0OO0O0
O O O0OO0O0
O O O0OO0O0
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This part below is only for the Treatment Group 2.

mm
TILBURG # ﬁ + UNIVERSITY
[ | * [ |

Please indicate the importance of the following aspects in making your investment decision:

Mot important
at all Mot important Neutral Important Very important
The ongoing charges and the
entry and exit charges of the fund O o O O O

Past performance
Use of derivatives

Desire to diversify the money
across different funds

The risk level indicator

The figure of net expected
returns with upper and lower
bounds

O O 0 O0O0
O O O OO0
O O O OO0
O OO OO0
O O O OO0
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I11.  Demographic questions

This part below is for all three groups.

- * L]
TILBURG ﬁ + UnNIvERSITY
-

ril

Part 4: Demographic questions
In this part you will be asked some guestions personal information. This gives us more insight inte the composition of the participants of this survey.

What is your gender?

() Male

o

() Female

L

What is your age in years?

Iam:

() A student
() Unemployed
() Employed

Y
(_) An entrepreneur

What is your current or otherwise highest achieved education level?

() Mo education

L

() Primary education

L

() Secondary education

~

{_) MBO (=intermediate vocational education)

() Bachelor/Master HBO (=university of appliad sdences)

ot

-

() Bachelor University

L

i

(_J Master University
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IV. Risk aversion questions

This part below is for all three groups.

Question 1
Suppose that you are the sole income provider for your family. You have a good job which enables you to always provide sufficient income for your
family.

Now you are offered a new equivalent job. However, there is a 50% chance that the salary of the new job:

» is double your current income.
or

* decreases your current income with one-third.

Would you accept the job?

O Yes
O No
(O 1don't know

O 1 don't want to answer

Below is first version of Question 2 (if participant choose “Yes” in Question 1).

Question 2
Suppose that you are the sole income provider for your family. You have a good job which enables you to always provide sufficient income for your
family.

Now you are offered a new equivalent job. However, there is a 50% chance that the salary of the new job:

» is double your current income.
or

+ is half your current income.

Would you accept the job?

QO ves
O no
O I don't know

O I don't want to answer
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Below is second version of Question 2 (if participant does not choose “Yes” in Question
1).

Question 2
Suppose that you are the sole income provider for your family. You have a good job which enables you to always provide sufficient income for your
family.
Now you are offered a new equivalent job. However, there is a 50% chance that the salary of the new job:
» is double your current income.

or

» decreases your current income with one-fifth.

Would you accept the job?

O ves
O No
O 1don't know

(O 1don't want to answer
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V. Risk aversion questions

This part below is for all three groups.

Question 1
A book and a pen together cost €1.10. The book costs € 1.00 more than the pen. What is the price of the pen in cents?

Question 2

A portion of a lake is covered with a bunch of water lilies. The water lilies double in size every day, and it takes 48 days for the water lilies to cover
the entire lake. How many days will it take to cover half the lake with water lilies?

Question 3

If it takes five machines five minutes to make five products. How many minutes does it take 100 machines to make 100 products?
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VI.  Financial literacy questions

This part below is for all three groups.

Question 1

Suppose you have €100 in a savings account. The interest rate is 200 per year. How much euro will be in the savings account after five years?
(Assume that you leave the money in the savings account for these five years)

(O More than 110 euro
O Exactly 110 euro
(O Less than 110 euro

O 1 don't know

Question 3

Suppose that Tom inherits €10,000 today. At the moment, we know with certainty that Jerry will also inherit €10.000 exactly 3 years from now.
Which of the two is richer because of the inheritance? Assume a normal state of the economy.

O Tom
O Jerry
(O Tom and Jerry are equally rich

(O Idon't know

Question 2

Suppose that the interest rate on your savings account is 2% per year. The inflation rate is 3% per year. After one year, would you be able to buy
more, less or exactly the same as today with the money on your savings account.

(O More than today
(O Exactly the same as today
(O Less than today

() Idon't know

Question 4
Consider the following proposition:

"In general, an investment in an individual company’'s stock is less risky than an investment in a fund with stocks of multiple companies”
O True
O False

(O Idon't know

Question 5
What happens to the prices of bonds if the interest rate declines?

(O The prices of bonds fall

O The prices of bonds rise

(O The prices of bonds will stay the same

O Idon'tknow

Financial literacy varies among persons. What is your estimation of your own financial literacy?

Very low Low Below average Above average High Very high I don't know

@) ®) O @) O O O
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VII. Investing experience and end of questionnaire

This part below is for all three groups.

"I have experience with investing in financial products like stocks, bonds, and investment funds.”

Completely disagree Disagree Neutral Agree

O @) O @)

How many years of work experience do you have (including full-time jobs and internships)?
() None
O Less than 1 year
O Between 1 and 5 years

(O More than 5 years

Do you have work experience in the financial sector?

O Yes
O No

Dear participant,

Completely agree

O

Thanks for participating! Below there are two concluding questions on the potential payout of your reward and the use of your answers.

Would you like to be paid your investment reward over the period of 01-06-2019 to 30-06-2019?

O Yes. Please transfer my reward to the following bank account:

]

ONn

May other researchers use your answers for future research? Your answers will be treated anonymously.

O Yes
O No
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Stimulus 1 (CG)

Appendix 2: Stimuli and areas of interest

2 Index fund A

Tre Rund aims to achieve a fetum on your investment,
through a combination of capital growah and income on the
Fund's assets, which reflects the retumn of the MSCI Eurcpe
Index, the Fund’s benchmark index,

The Fund aims to nvest so far as possible and practicable In
the squity securities that make up the benchmark indes,

The shaces are listod 60 cne of more sock exchirges and
may be traded i cuencies other than their base currency.

3 Index fund B

The objective of this Fund ks to track the performance of MSCT
Europe Index, and to minimize the tracking erfor between the
net aszet yaue of the Fund and the parformance of the Index.
The Fund aims to achieve a level of tracking error of the Fund
and #3 index that wil normally not exceed 1%,

The Index &5 & Net Yotal Return Index: dividends net of tax
paid by the index consttuents are Included In the Index
refurn,

4 Index fund C

The investment objective of the Fund is to dosely match the
fisk and retum characteristics of the MSCI Eurcpe Index, The
Fund vests in equities issued by or relating to compenies
ciuded In he Dndex. The equities wil be traded on stock
exchanges in the countres inckaded in the index,

The Investment Manager wil be able to wse dertvatives n
order to deal with inflows and cutflows and also ¥ it affows 2
bettar exposition to &n Index constituent.

The Index is & Net Total Retum Index: dvidends net of tax

The performance of your shares may be affected by this

cumency difference. psd by the index constituents arm Included In the Index

rebamn.

5 RISK AND REWARD PROFILE
The indicators below are based 0n historical data anxd may not be reflable indicators of the fiture risk profile of the Funds, The sk crtegories Shown are net guaranteed and may change over tima,

The lowest category does not mesn rizk free.
_ Lowes itk Migher sk A&M

 ypecally ko sewards Typaly bigher remands
[1T2]s]«[8]e]7]

The nsk level of this fund manly reflects the market risk
from nwestments In Eurcpean equities. Your inkial
does nok berefit from ary Quaractee o protection.

Index fund A Index fund B Index fund C
6 7

g
uz|3|4.s|1|

The Fund is rated five due to the nature of ts investments|
mgmumww.mmm
impact the velue of the Fund’s investments or expose the
Fund to losses,

vigher ik

|.£|”2|3|4i?|7'|

The rsk cabegory Is based on an estimation of the volstilty of

5

The tund Is grouped In risik category 5 because the volatiity of
the returns i high, Investors need to be wiling and capabie to
cammy increased risk. The velue of a fund share can drop below
the purchase price,

Impertant risks materialy relevart 1o the Fund wiich we not
adaguately captired by the Indicator are: liquidty sk,

The voe of equities and equity-related secunties can be
counterparty rek, operational sk and cutrency tisk. The

affected by dally stock market movements, Other Infuertial |

ocoarence of ary of these risks may have an impact on the
net asset viue of your portfolio.

factors Incude poltical, scomomic news, company sarmings|
and significant corporate evenls,

CHARGES
The charges ave used t Doy the costs of running the Fund, inchuding the costs of marketing and distributing it. These charges reduce the potantial growth of your nvestment.

15

Index fund C

Index fund B

Indox fund A

13

130%
0.00%

charges figure = based on the fixed annusiced

ing charges figure Is based on expenses for the | | The charges are haced on the sypenses in the period
o the Fund, of w

yoar, which ersded on the 318t of Decermber.

19 PAST PERFORMANCE

The graphe show the funds’ annual performance in ELR for each full calendar year over the period displayed In the chart. Past performance i not 8 guide to future performance.

22

Index fund A Index fund B Index fund C

20

21
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performance are in Ewro and are shown after
of ongaing charges. Any erfry/edt charges are
excjuded from the caloudation. .

The snrualzed performances displayed n this diagram are
et Incame relwedtnd and net of all charges taken

was lsunched in 2007. Performance |5 shown after
of oegoing charges. Ay entry/eit charges we
exchuded from the calculation, by

currency & the Buro, Y%mh’nk—m!m, ]

Index &: MSCI Europe 5 B

anm:nscmme(uml
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I. Stimulus 2 (TG1)

l rmmmmmmmormtm ]

2 Index fund A

The Fund aims to achieve = retum on your Investment,
thvough a combination of capital growth and income on the
Fund's sssets, which reflects the return of the MSCT Burcpe
Index, the Fund’s benchmark Index,

The Fund sms to invest so far as possible and practicable in
the equity securities that make up the benchmark Index.

The shares are lited on one or mare stock exchanges and

Index fund 8

The objective of this Fund is %o track the performance of MSCI
Europe Index, and 1o minimize the tracking emor between the
net psset velue of the Rand and the performance of the Index,
The Fund aims to achieve o level of tracking error of the Fund
and its index that will seemally not exceed 1%,

The Index s & Net Toml Retun Index: dividends net of tax
pad by the index constituents are induded in the Index
retum.

4 Index fund C
The ivestment chiective of the Fund i to dosely match the
rigk and seturn characteristics of the MSCI Eurcpe Index. The
Fund invests In equities ssued by or reisting to companies
Incladed In the Index. The eguities will be traded on stock
axchanges s the countries included in the indes,

The Irwestment Marager wil be atie 10 use dertvatives in
order to desl wih inflows and cutflows and also ¥ it sllows s
better expostion to an Index constiuent.

may be traded n curendies other than thelr base y
The performance of your shares may be afected by this
curency difference.

The Index & = Net Totzi Retumn Indec dvidends net of tax
poid by the index constituents aee Inchuted In the Indax
return,

below are based on Mestorical dats and mary not be refisble indiostors of the future risk profile of the Funds. The risk categories shown are not guarent=ed snd masy change over bime,

The lowest category does not mean risk free.

RISK AND REWARD PROFILE

6 Index fund A \Z. Index fund B 8 Index fund C
N Wighes ik < e WﬂA_ i *H:
Dy e rewaedy Ty g — Typicaby Typcatly hgh Trrcaily iomeer swwaris Typlcaly bighes ivwards
1[2]3]«]8]e]7] 1[2]3]a[8]6]7 1[2]3]«[8]s]7
- e .

Is rated five doe to the nature of fts westments | | The of this Fund mainly reflacts the market risk

mmmwm.mmm
mpact the vakse of the Fund’s wvestments or sxpose the
Fund to losses.

Investments In Eiropenn oguities. Your witi
Investment does not beneft from any guarantse or protection.

Important risks materially relevant to the Ffund which are not

mmwysmdonmmdhmd
the

The fund is grouped in risk categery 5 because the volatiity of
the returns i high. Irvestors need to be wiling and cepablie to

Tre wtiue of equities and equity-refated can be p by the are! Squidy sk, | | camy increased rigk. The value of a fund share can drop below
affectod by dally stock market moversants. Other nfluertial poty risk, op ik and y risk. The | | the purchase price,
factors Include poltical, newS, - of any cf these rizks may have an Impact cn the
and sigificant corporabe events, net xiset value of your pertfolo,
12 G
The are used o pay the costs of running the Fund, ding the costs of marketing and g K. These charges raduce the growth of your

ing cherges figure is based cn the fived sorumized
to the Fund.

The charges figure = based on expenses for the
a7 4

charges are based on the expenses i the period

of & which ended on the 31st of December.

D RETURN AFTER COSTS
Tndax funds A Indox fund B Index fund C

= w2 .22
o o

w0 e

- -

w -

= u

- e

- 0

- -

od -

-

ISy
shows the growth of the expected return of the
subtracting al the costs charged by fund. t &5
based on the J0year average retum of the MSTI Europe
Index for & period of 24 monkhe.

The hows the groweh of the expected retun of the
subtracting all the costs charged by fund. It Is
based on the 20-year average retun of the MSCT Eurcpe
Irdex for a period of 24 months.

-

The shows the growth of the expected retum of the
subtracting ol the costs cherged by fund It &
based on the 20-year average retum of the MSCI Euope

index for & period of 24 monthe.

area s show the nitid vestment amount, In
is aszumed trat the Al amourt Is invested n the
fund.

arwa shows the itel investreent amourt, In which &
that the full amount is invested In the fund.

The ares show the nitiel investment amcunt, in which it
Is that the ful amount & invested In the fund.
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11, Stimulus 3 (TG2)

annmmolmmmmmnmovmmns

Index fund A

2

Index fund B

The Fund aims to achieve & return on your theough
& combination of capkal growth and income on the Fund's
asets, which reflects the return of the MSCT Europe Index, the
Fund's benchmark index.

The Fund aims to ivvest so far as possibie and practicable in
the equity securities that make up the benchmark Index.

The shares are fstad on oo or more stock exchanges and may
be traded In curencies other than their base currency, The
peformance of your shares may be affected by this currency
difference.

The of this Fund Is to track the performance of MSCL
Europe Index, and to minimize the tracking erroe between the
net asset value of the Fund and the perfarmance of the Tndex,
The Fund aims to achieve a level of tracking smor of the Fund
and ks index that will normaly not exceed 1%

The Incdex is & Net Total Return Index: drddends net of tax
poid by the index constftuents are included In the Index
retum.

4 Index fund C

The investment objective of the Fund Is to dosely match the
rigk and return characteristics of the MSCI Europe Index, The
Fund invests in equities Gsued by or relating 1o companies
Included in the Index. The equities wil be traded on stock
exchanges in the countries included In the index.

The Investment Msnager will be sbie to use dervabives in
order to deal with inflows and outfiows and also If It allows o
better exposition to an Index constRuent.

The Incex is 2 Net Total Retun Index: dividends net of tax
paid by the Index constituents are included in the Index return.

5

RISK AND REWARD PROFILE

The indicators below are based on historical data and may not be reliable ndicators of the future risk profile of the Funds, The risk categories shown are not guaranteed and may change over time. The

kovenst cotegory doos not mean risk free.

Index fund A

Clz[s[«8le]7]

Index fund B

A

" owar ek Mo rist

Index fund C

\8-- Vg ok

7]

|1W|'z|3|4i‘ov

Lﬂz|3]4.o|1]

is rated five due 1o the nature of its Iwestments
Wmmmwm.mmm
Impact the value of the Fund's investments or expase the Fund
to losses,

The wvalue of equities and equity-relsted

level of ths Fund mainly reflacts the market risk
Ivestments in European equities, Your initial
Frvestment does not benefit from aryy guarantee or protection,

Important ricks materially refevant to the Fund which are not

=0 be
sffected by dally stock market Other i,

by the indicator are: Aguidty risk,

factors nclude poltical, economic news, company samings and
significach corporate events,

party ik, | rsk snd cutency sk The
ocourrence of any of these risks may have an impact on the net
ssset valoe of your portfolo,

mmm«yubﬁwnwdmmu
the

The fund & grouped In risk category S because the volatilty of
the retums is high. Investors need %o be wiling and tapable to
cary Increased risk. The value of & fund share can drop below
the purchass orice,

12

CHARGES
The charges are used to pay the costs of running the Fund, Indi the costs of g and d g . These charges reduce the potential growth of your investment.
13 Index fund A 14 Index fund B 15 Index fund C
One-cAT cherges takem Before ar altar you Onu-a
Entry charge: las0%
Eait charge: locox
[en - Josow [oasx

The, charges figure & based on the fixed annualtzed
fee to the Fund.,

mwmuwmwmu

The
of 12

charges are based on the sxpenses in the period
which ended on the 31st of December.

[ FQreo rerurn arten costs [

EERSESEEEEREE

Indax fund B

21

= U bt

ESREBREESERER

shows the growth of the expacted retumn of the

subtracting ail the costs charged by fund. It ks
based on the 20-yesr average return of the MSCI Europe
Inclex for & period of 24 months.

shows the growth of the expacted retum of the

subtracting &l the costs chargad by fund. It s
based on the 20-year sverage return of the MSCI Burcpe
Index for 2 period of 24 months.

shows the growth of the expacted retun of the
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Appendix 3: Example of linear re-shift adjustments in eye-tracking data

Before linear re-shift adjustment
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‘ OBJECTIVES AND INV%STMENT STRATEGY OF THE FUNDS |

Index fund A

The Fund aims to achieve a return on vy investment,
through a combination £ capitalSgrowth and income on the
Fund's assets, which reflects the retumn of theew%iuropg
Index, the Fund’s benichmark fidex.

Index fuhd B
2

The opjective of this Fund is tg track the peﬁcrmance of MSCI
Europe Index, and tglgglnlmlq_the tra
et assetosalue of the Fund and mpeﬁorm% of theiDii#:x.
The Fund aims to ac

gfﬁ%gerror between the

Wvel of t?a&!% error of the Fu

REE

65endex fund C el

The investment cb]ectrve of the Fund is to closely match the
risk and return charactzerlsﬂcs of the MSCI Eunggaindex. The
Fund invests jn equities issued by or relating to companies
included in the Inde,

The equities will, pe traded on stagse)

9% ﬁ 667 | i its indepthat wil l aIIy not excet@%. 1025027 exé%ﬂges in thuﬁ?t? gqnclug;?mhe ind#6 ??&gg% 2g
The Fund aims to mvest soihr\é?posﬁﬂl% tﬂgﬁ%\e e | 11719 1285400 2 Tﬁ;& 202 552856 §4 34291 200 oos
the equity securd n@&2. he Index iggg(Net Tota Bﬁ% dlwdefég netggssfax 5nt1mﬂg t‘|357&e7 ders %
13 993 3789 paftl gy the | nlﬂﬂ?\%%g g in tlf')§5lnde5 55 ith iHEbS Iows an @gso%‘ 823 f81°
5 5t 3 4 1 i% 3 P Boosaty & 32‘ §
The shares q;'; ex&Ranges ¥hd 3§turﬁ7 BEtter expcsm o an Infiednstituent,, 5
may be traded in c{ﬁrend rﬁ@, 2 12812 ﬁ525§ 230 387 39082 324 311
S0 105 ?@3 %417253 13% L % 1045 1077 i
The perfpfgance 106 : %@@QB 602 @ 210! 23 Bﬁdw el Retumdﬂ&%)q?dlw@gjs net of tﬁ‘i“ 1
currency diﬁmtfé]d 5 4 _tots . = 280270 2% oo paid by the ] ?e'!‘::nstltuenrs e ggégﬁded in the hdex
oo G _1o0s, G 21274 return. ioso  327% 5 333
74 012 10888 1051
8182 8843 . 33 171 ggbgo 118%(41 0 704 242 e 39432
o 10780 @ﬁ!ﬁs 160" B . 200 231 337 342
87 88 2 288 334 . s
2as 238
After linear re-shift adjustment
16 3 . 92 ZL OBJECTIVES ANDINVESTMEBQ;?TRATEGY OF THE FH”DS ‘ 796 728
i3 " ] e 105927 e
1 Index fund ge5 064 9665 8 705 roindey fiad L o0l Index fund C -
209 71028 7 20350
The F@gﬁ)@\ms@‘c Rﬁuevegsa %ycur&%\/ﬁﬂg& ctlvg%wf thiagaisenis to tracl w%f vt Theq b] 5 of the d s tﬁ"%gﬁly Tosich 0 308
throughg, combiggtion oferaries }b incol n the In eﬂ t%%qyze the tr@jgng gggthm 5&1 returnu;ﬁ.‘ﬂ jcs of 2g}%&ﬁEuroggg[nc!ex. The
s 9 m of tgb %ope n2dsse el an ﬁ%?forwce of th}a@xdex d 1 ﬂﬂﬂﬁsﬂ]’@juby or, e agpies
3’
Indegg;;ﬂﬁfs tﬂl?ﬁﬁ‘jﬁrki P The Iev clyi errorzﬁ &mmm ifed Tn i}fg 4The equifs will BS traded oagggé(
67 1«1@@1 138 137 % : 8 3%3
54 andj at will hormal y 0 %ﬁ 230 | © nger indoggauntries iB2Ade: index.
The F dl& \b\a%;?\d g%ct\oamg in "@6 2%“17258 1281259755, q?m 31084
”4 % % 68 benc}ﬁ%ﬂm x892 The [nd 395 Fle urn Index[)&bﬁﬁnds 238 146,44 &% Vit Maﬁéﬁ.;er W:hbeme to u;gndetmtlves in
55 151 1003 690 1015 géz % index constituents are included in the Index deal infases aggboutflows and also if it allows a
The EHWWMB 3%€%5:m ag s@gclqw s 1apd, reuxn Hoe [p;tler exgosafgcn to R Index cordtfuent.
may B "Er?gggmn ﬁmnﬁ&’q(gﬁ@@ n their basd| rrency 290 231 242
The péfflymance of ygur shares may b€O%ffected by this 221 288 The Index is a NgjqTotal Retum Index dividends net of tax

currency difference.

Legend:
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Pink number: fixations not assigned to any AOI
Blue number: fixations assigned to a specific AOI
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paid by the index conggtuen
return.
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