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Abstract

This thesis demonstrates that the willingness to buy an asset substantially is influenced by at least
a straight price path in both the gain and the up-down price path in the loss domain. Furthermore,
when a price path is up-down and in the loss domain then there is a negative effect on the
willingness to buy. In the loss domain the willingness to buy is highest when the graphs first go
up and then goes down and the difference between the two paths is significant meaning that
there is a difference in willingness to buy and thus there is an effect of price paths on the
willingness to buy but this effect is only visible in the loss domain. In the experiments this thesis
conducts, the willingness to buy when no price path is shown with the willingness to buy when a
price path is shown is compared. This thesis results extends the literature about price paths the

and combines multiple methods to answer the research question.
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1 Introduction

In the traditional financial view, the buying and selling decision of investors is only dependent on
the expected risk and return of an asset. In general, investors form expectations about the future
risk and return of assets. With these expectations investors make decisions on what to buy and
sell.

However, in more recent literature it is found, that investors often are not fully rational
and make biased investing decisions. Gathergood et al. (2019) argue that reference formation
plays a role in decision making. Their explanation was that if investors treat gains and losses
differently compared to some reference point then investors make different investing decision
compared to when investors solely base their decisions on expected risk and return. Tversky and
Kahnemann (1991) found that investors react differently to gains and losses compared to some
reference point.

Thus reference formation indeed plays a role in decision making. Tversky and Kahnemann
(1991) further found that investors are less willing to sell so called loser stocks and are more
willing to sell winner stocks. Thus holding losers too long while selling winners too early. This is
called the disposition effect.

More evidence for the irrationality of investors is found by Grosshans and Zeisberger
(2018), Nolte and Schneider (2018) and Loewenstein and Prelec (1993).

Loewenstein and Prelec (1993), argue that a series of events i.e. a price path influences
investors selling decisions. Moreover, Grosshans and Zeisberger (2018) find similar results for the
selling decision of investors. Both these studies are done with the selling decision for investors.
Investors are assumed to have the asset and are told to sell if they want to.

The effect of price paths on the buying decision might be different from the effect of price
paths on the selling decision. If investors are told to already own a stock, they value it
fundamentally higher than when they have to buy something up front (Tversky and Kahnemann,
1991). Yet there is little research done on the effect of price path characteristics on the buying
decision of investors.

Nolte and Schneider (2018) found that the price path have the same effects on the buying

decision when the investment propensity of investors is researched. However, Nolte and
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Schneider (2018), do not consider the effect of price paths on the buying decision in the loss
domain. To fill the gap in literature that arises, this thesis applies the method of Nolte and
Schneider (2018) in the loss domain as there might be other results when the loss domain is taken
into account. According to Tversky and Kahnemann (1991) there might be a difference between
the loss domain and the gain domain. This is further explained in the literature review.

On the other hand, Grosshans and Zeisberger (2018) do not account for investing in stocks
when no price path is shown. To fill these gaps in the literature, this thesis applies the method of
Grosshans and Zeisberger (2018). This thesis uses the willingness to buy of an asset and compares
it with the willingness to buy an asset when no price path is shown. This analysis is both done in
the gain domain and the loss domain.

Therefore, the research guestion of this thesis will be:
What is the effect of price path characteristics on the buying decision of investors?.

In this thesis the methods of Grosshans and Zeisberger (2018) and Nolte and Schneider
(2018) are combined to obtain new insights for further research. This is done for the buying
decision of investors.

By combining the two methods this thesis hopes to gain more insights in what drives the
effect of price paths on the buying decision for investors.
As a robustness check whether indeed the willingness to buy is higher, this thesis uses the method
of Nolte and Schneider (2018). This thesis will therefore also ask the propensity that participants
want to invest into the assets.

This research question does not only have an academic relevance. For policy makers and fund
managers it might imply that if they show any price path to their client, they will react to that.
Therefore, they might nudge investors (un)willingly in investing more or less in stocks with certain
price paths then if only characteristics of this asset is shown and not the price path itself.

This thesis tries to answer the research question with conceptualizing the buying decision
and price path characteristics. After that this thesis conducts an experiment under investors who
invest in stocks, and analyze the experiment under people who invest into stocks with statistical

tests.
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In the experiment 64 participants participated. The most participants stated that they
have at least somewhat good, somewhat bad knowledge about asset markets (48 Participants).
Moreover, 45 participants stated that they have experience in asset markets. There must be still
some caution in analyzing as with 64 participants an outlier has more influence on the results
than with more participants.

The results are partly in line with what already is suggested by Nolte and Schneider (2018)
and Grosshans and Zeisberger (2018). This means that price paths have an effect on the
willingness to buy for investors in the up down price path in the loss domain and with straight
price paths. As expected the willingness to buy for a down-up price paths compared to the up-
down price paths in the loss domain is higher. However, the effect is not stronger in the loss
domain. In the gain domain, the willingness to buy for a down-up price path is insignificantly
different.

Furthermore, in the loss domain the expected price for straight price paths and up-down
price paths appears to be decreasing, indicating that investors expect prices to go down in the
loss domain when there is a straight price path and an up-down price path as result of momentum
thinking and as investors are loss averse, not willing to buy the asset in the loss domain. This is in
line with the cumulative prospect theory model of Tversky and Kahnemann (1991). These results
however are not robust. Moreover, the momentum thinking does not hold for the down-up path
as they are both positive but not significant.

To answer the research question, this thesis is first going to elaborate on the current state
of literature. This will be done in section 2. After that the method and experimental design will
be explained in section 3. Afterwards in section 4, the results of the experiments are given and

lastly there will be a conclusion given on the results and these results will be discussed.
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2 Literature review

In this chapter the literature about the effect of price path dependency on the buying decision of
investors is reviewed. It appears that in more recent years the traditional view of finance is
flawed. There appears to be an effect of price paths.

First this thesis is going to introduce the behavioral buying decisions and after that the
effect of price paths is going to be explained. Therefore, this thesis can hypothesis what the effect

of price path dependency is on the buying decision of investors.

2.1 Behavioral financial view on buying decision of investors.

There are multiple evidences of markets being inefficient and investor decision not based on
expected returns and expected volatility and new information. The most important for this thesis
is prospect theory (Tversky and Kahnemann, 1979). The researchers propose a model in which
investors suffer more from loss given a reference point than investors gain happiness from a gain
given a reference points.

Furthermore, chance probabilities are over interpreted and often underestimated when
chances are bigger. The opposite is true when chances are smaller. This would result in lower
mental probability than the actual probability when chances are higher. Other way round, this
would result in higher mental probability than the actual probability when the probabilities are
lower.

Tversky and Kahneman (1991) extend this idea with cumulative prospect theory. This
theory suggests that not all probabilities of occurrence of states should be treated independently
but they should be treated as cumulative sums. After these probabilities are added up they should
be transformed to the mentally assessed probability. Thus not only expected returns and volatility
play a role in decision making, also the gain and loss with respect to a reference point matter for
decision making for investors.

For example, if there is made a previous loss compared to the reference point the

investors is less willing to hold the stock. This is due to the fact that if investors suffer a loss
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compared to the reference point, they become risk seeking. While if they experience a gain they
become risk averse (Weber and Camerer, 1998; Odean, 1998).

Investors thus take the gamble in the loss domain. Suppose that an investor has a 50-50
chance to break even in the loss domain then assuming cumulative prospect theory holds the
investor will take the gamble in advance. In this way of reasoning the investor is more willing to
hold the stock in the loss domain. Other way round, suppose now that the investor is in a gain
domain and has a 50-50 chance to have a further gain, he will not take the gamble now (Shefrin
and Statman, 1985). Thus he is more willing to hold the stock in the loss domain and less willing
to hold the stock in the gain domain. Given the fact that there is prospect theory and that it holds,
it might be that the investor is less willing to buy a stock when the previous return was negative.
But if the previous return of a stock was positive the investor is more willing to buy a stock. This
might be due to the fact that investors are momentum thinkers, which will also be explained in

later sections.
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2.2 Buying decision with price paths.

In Tversky and Kahneman (1979) the decision of investors is mainly static. The reference
point is given at some point in time and revaluated each period again compared to the reference
point.

However, Grosshans and Zeisberger (2018), Nolte and Schneider (2018) and Loewenstein
and Prelec (1993) argue that a series of events e.g. a price path influences investors selling
decisions therefore also influencing reference points. Grosshans and Zeisberger (2018) find that
different shapes of price paths affect the willingness to sell an asset. The researchers find that
price paths influence willingness to sell an asset by 13 %. The explanation in the paper given was
cumulative prospect theory (CPT). However, when there is assumed that CPT holds, there are
three observations to make in order to prove the theory.

First, that investors switch reference points, second that recent parts of price paths are
over weighted and lastly that return sequences matter. In next section it is explained why this
must be true. When all of these three observations are true there is expected that down-up price
paths are more satisfying than up-down price paths. Meaning that investors are more willing to
hold down-up stocks and sell up-down price paths. This is also what Grosshans and Zeisberger
(2018) find. Thus CPT might provide an explanation on why price paths influence selling decisions
of investors.

Grosshans and Zeisberger (2018) measured the satisfaction that investors got from the
returns and achievements of their stock given the price path. The dependent variable was the
satisfaction and the independent variables were the shape of the paths. They found that both the
price paths influence satisfaction that investors got. Moreover, they calculated the satisfaction
gap between up-down and down-up price paths compared to each other in both domains and
found that there was indeed a significant gap in satisfaction.

Moreover, Nolte and Schneider (2018) find similar results. They explain this results
because people would change their expectations of future volatility and returns based on the
price path. Thus investors would believe in momentum returns, and are more eager to hold
winner portfolio’s longer and sell loser portfolio’s earlier. Investors change their expected return

when they are faced with a price path. When they are faced with plain results of a portfolio they
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would have a different expected return. Investors might be more willing to buy the stock when
they are faced with a price path. Nolte and Schneider (2018) compared the investment propensity
when no price paths are shown versus with a price path shown. They however did not include the
price graph being in a loss domain or in a gain domain. But they found the same results as
Grosshans and Zeisberger (2018).

Therefore, past final events and price paths matter for the buying decision made by
investors.

This thesis combines the methods of Nolte and Schneider (2018) and Grosshans and
Zeisberger. It uses the willingness to buy of Grosshans and Zeisberger but now in the buying
decision (As robustness test also the investment propensity which is the dependent variable of
Nolte and Schneider (2018)). This thesis also compares the results when no price path is shown
with when a price path is shown. But this time in both gain and loss domain as Grosshans and
Zeisberger (2018) argue that loss domain matters for decision making. Therefore, combining
Grosshans and Zeisberger (2018) and Nolte and Schneider (2018) methods to answer the research
question.

Another evidence for an effect of price path on the buying decision of investors is the
paper of Borsboom and Zeisberger (2021). They find that risk perception is not only dependent
of expected volatility but also heavily depends on price path characteristics. Salient price path
characteristics such as minimum and maximum price and total return of a price path influence
the risk perception of a stock. Investors form believes about the future risk with the price path.
Therefore, this is evidence that indeed the buying decision might change after the investors is
faced with the price path. Because perceived risk changes when the investor is faced with a price
path, the willingness to buy a stock might also change.

More evidence that investors change their perceived future risk, is found by Gathergood
et all. (2019). Gathergood et all. (2019), tested whether investors had a greater selling propensity
when they made a gain relative to a loss after their latest login into their investment account.
Gathergood et all. (2019), indeed find that investors hold portfolio’s that had made a loss after
the latest login of investors. They, argue that reference formation plays a role in decision making

as well. Their explanation was that if investors treat gains and losses differently compared to
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some reference point they make different investing decision as they would if they solely base
their decision on expected risk and return. Furthermore, investors update reference points more
frequently than often thought. Thus if that is true price paths might have an effect on the buying

decision of investors.
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2.3 Effect of price paths on buying decision

To determine the effect of price paths this thesis needs to determine which reference
points play a role in the buying decision to determine what the effect of price paths would be.
There is evidence that the most reasonable reference point for investors that is used in most
papers is the purchase price of a stock (Chang, 2016; Barber and Odean, 2000; Shapira, Z. and I.
Venezia, 2001; Feng and Seasholes 2005). This is a reasonable reference point for the selling
decision because then people will compare the stock return to their own purchase price.
However, for the buying decision there is no such thing as the purchase price.

The following papers do not assume the purchase price as reference point. Thus these
papers might be well to develop a hypothesis for the buying decision.

There is evidence that the purchase price is not the right reference point and expected
risk is adjusted with the price path characteristics (Borsboom and Zeisberger 2021, Grosshans and
Zeisberger 2018, Nolte and Schneider 2018). All of these papers find that maximum and minimum
prices are plausible reference points for investors. Moreover, there is evidence that if there is no
purchase price to set the reference point for example in option markets, the reference point will
be observed is the extreme or average values (Heath, Huddart and Lang, 1998). Investors
according to this study responded most to extreme values such as maxima and minima.

Furthermore, Grosshans and Zeisberger (2018), argue that if reference points are shifted
towards maximum or minimum prices and the second part of a graph is valued as more
trustworthy information for investors compared to the first part of the price path. Then it would
be that the selling decision for investors changes. The reason for this is that investors now
experience a loss if the price path is first going up and then going down because they have a loss
compared to the reference point of the maximum price. The other way round if the price first
goes down and then goes up this leads to an increased willingness to sell as investors now
experience a gain. If CPT is true however this gain will be weaker than the loss effect. This however
only holds when the second part of the price path is more relevant for investors than the first
part. Suppose both parts are at least equivalently informative to investors and the end result is

the same for every graph. Then the up-down price path should be equivalently willing to sell as
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the down-up price path asset. If more recent information is more important for investors, then
this would not happen and down-up price paths will be favored to up-down price paths.

There is empirical evidence that indeed the last pricing information sequences compared
to the reference point is weighted more than the previous information about stock price
sequences (Baucells, 2011). Thus it is expected that down-up price paths are preferred to up-
down price paths.

To conclude, if there is first an up-down movement the investors are less willing to buy
the stock as they give more weight to the later part of the graph which is downwards sloping. This
might lead to the expectation of investors that the stock will go down. Investors might not be
willing to buy the stock with an up-down price path as they would expect a loss after they bought
the stock. While other way round, a down-up movement will in this way of reasoning lead to a

higher willingness to buy.
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2.4 Explanation for the effect of price paths

Grosshans and Zeisberger (2018) argue that investors are more likely to expect a loss because of
momentum returns. If the price path is first up, then down which leads to a higher willingness to
sell the asset. This could also possibly hold for the buying decision. If it is indeed the case that
investors change their expectations because of momentum thinking and the last pricing sequence
is weight more than the previous pricing sequence, then they should be more willing to buy the
down-up price paths compared to the up-down price paths. This is because of momentum
thinking. If the return is positive after a reference point, then if investors should expect prices to
go up. If the reference point is the maximum or minimum price in a graph, then the return given
a reference point is positive after a down-up graph is displayed. Thus investors should expect the
price to go up and thus are more willing to buy the stock. This should also hold for the up-down
price paths. The reference point in up-down price paths is the maximum price. If this is the
reference point, then investors would experience a negative ending return given the reference
point and thanks to momentum thinking by investors they would expect the return to go down.
Thus the willingness to buy an asset should go down after an up-down price path is shown.

Closely related to this theory is the recency bias and momentum returns. This bias is
defined as the tendency that people overweight more recent events than less recent events
(Shefrin and Belotti, 2007). It appears that people overweight new information with their prior
beliefs that they made. This causes overreaction of stock market prices and thus more investing
into assets (Offerman & Sonnemans, 2004).

If this is both recency and momemtum hold, then given the explanation of Grosshans and
Zeisberger (2018) investors would favor down-up price paths instead of up-down price paths. The
willingness to buy an asset therefore increases when there is shown a down-up price path and
decreases when there is an up-down price path shown compared to the willingness to buy for an asset
when no price path is shown given the explanation of Grosshans and Zeisberger.

The idea of recency is extended and confirmed in empirical research about momentum
returns. Momentum returns are past “winner” stocks that had a positive return in previous period,
would still have a positive return in next period. The same holds for “loser” stocks that had a negative

return in previous period would still have a negative return in next period (Chan, 1996). Suppose
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indeed momentum thinking holds than if investors give more weight to the last part of the graph after
the minimum or maximum then when the price is in a minimum and goes up, the investors would be
more likely to forecast a higher price. And investors would be more likely to forecast a lower price
when the price is in a maximum and then goes down. Thus expectations of prices in next year are
higher when there is a down-up price and lower when there is an up-down movement of the price
path compared to the plain characteristics of an asset. This influences the buying decision of the
investors.

There is indeed evidence that momentum returns exists and they are often found in real world
(Conrad and Yavuz, 2017; Jegadeesh and Titman, 1993).

If both recency bias as well as momentum returns hold then this thesis would expect that
down-up price paths have a higher willingness to buy an asset and up-down price movements have a
lower willingness to buy the asset compared to when there is no price path shown.

Moreover, there is found that investors cling more to a negative result of a stock mentally
and thus will hold the stock longer in a negative result for the stock. Or are less willing to buy a
stock if the stock return is negative at the end (Grant, Xie and Soman, 2010). This might mean
that if the price path ends in a negative return then people will be less willing to buy the stock
compared to the positive return and the effect of price paths on the buying decision will be
stronger in the loss domain.

Thus the first, second and third hypothesis would be that:

H1: Price paths have an effect on the willingness to buy in both gain and loss domain.

H2a: Down-up price paths have a higher willingness to buy an asset compared to an up-down price

path in both gain and loss domain.

H2b: The effect of down-up price paths on the willingness to buy is higher in loss domain compared

to gain domain.
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H3: The expected prices in the future is higher if there is straight or a down-up price path and
lower when there is an up-down price path compared to when there is no price path shown in both

the gain and loss domain.

To conclude there might thus be two possible explanations to the research question.

if investors see the maximum or minimum price as the reference point then price paths
can have an influence on the willingness to buy the asset. The explanation for this is that investors
would expect higher price if the price path is down-up and lower when there is an up-down price
movement. This would lead to higher willingness to buy for the down-up price path and a lower
willingness to buy for an up-down price path compared to when no price path is shown.

Furthermore, investors would experience a loss if the price path is up down compared to
the reference point which means that investors would be less willing to buy portfolios with these

price paths. Therefore, there must be an effect of price paths on the buying decision for investors.
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3 Experimental setup

3.1 Stock price path

The idea of the experiment is mainly based on the papers of Grosshans and Zeisberger (2018),
and Nolte and Schneider (2018). The purpose of the experiment is to answer the research
guestion whether price paths influence investors buying decisions.

First this thesis asked to the participants the willingness to buy the portfolio without
showing any price path. There are two types of when there is no price path shown. The highest
current price which was show to participants was the gain domain. The lowest current price which
was shown was the loss domain (for survey questions see the appendix). There is no starting price
stated in the characteristics thus participants did not exactly know in which domain they were.
This limitation will be further discussed in the conclusion section.

Both portfolios have an annual average return of 4% with a volatility of 20%. Thus now
this thesis can create with geometric Brownian motion price paths. The graphs will be taken from
Grosshans and Zeisberger (2018) as they use the same characteristics as this thesis.

Therefore, this this thesis takes 252 trading days in a year. The time frame of the price
paths is thus a year. As people can only think myopically in one year (Thaler et al., 1997), the time
frame is chosen for one year.

Furthermore, the Grosshans and Zeisberger (2018), argue that this is a widely used label
for a price path, thus this would represent a real world scenario as close as possible. Although it
is known that the label of the price path graph is also influencing the selling and buying decision
(Nolte and Schneider, 2018) This thesis still uses the price path labels of Grosshans and Zeisberger
(2018). Therefore, this thesis tries to creates price paths which look like the real world price paths.

The participants first got a table in which the average return, the annual volatility and the
current price are given. After this was shown, the participants need to choose how willing they
are in investing into this asset. Furthermore, they need to state what their expected price was
and how much of their wealth they wanted to invest into this asset. Their wealth was €10000.

After this was done participants get to see a price graph one by one. For every price path they

17
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need to state what their willingness to buy was, their investment propensity in the asset and the
expected price of this particular asset.

The price path that participants get to see are an up-down price path, a straight price path
and a down-up price path. The first price path, the up-down price path, starts at the beginning
point and first goes up, then after the maximum is reached the path will go down to end at a
return of 10% from the starting point. The second price path is the straight price path in which
the price path will be relatively straight and will end at a 10% return from the starting point. Lastly
participants will see a down-up price path. This price path first starts by going down and
afterwards will go up again till the point where there is a return of 10% from the starting point.
The loss domain is also shown to some participants. The loss domain price paths are in shape
similar to the gain domain price paths however, they have an ending return of -10% (Grosshans
and Zeisberger, 2018).

This thesis does this because it expects that if people are in the loss domain they will invest
in general less in stocks and the effect of price paths will become stronger because investors
mentally cling more to the returns if they are negative. The loss domain graphs will approximately
look identically to the gain domain graphs. All of these price paths had an initial starting price of
55 and logically it follows that the ending price for all paths is logically approximately 60,5 or 49,5
depending on if the stock is in the loss domain or the gain domain.

The maximum and minimum return of the down-up and up-down price paths will lie at
30% and -30% return of the starting point. The maximum and minimum will lay slightly after the
half of the period as it will be too artificial if it is exactly half of the period. Furthermore, the
maximum and minimum will be exactly at the same point to rule out potential timing effects of
the graph. The price paths are randomized in order per participant to control for an order effect.
As the details of the graphs are really similar to the graphs of Grosshans and Zeisberger (2018),
this thesis takes the graphs that Grosshans and Zeisberger (2018) used in their experiment. See
table 1 and 2 in the appendix for the survey questions and the graphs. (For more statistical
properties of the graphs see table 2 in table 2).

The sample of participants is splitted. This thesis follows Grosshans and Zeisberger (2018)

in splitting the participants. One sample of participants get to see two “winner” portfolio, the up-
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down and the straight paths and one “loser” portfolio, the down-up path. And the other sample
of participants get to see two “loser” portfolio, the straight and the up-down paths and one
“winner” portfolio the down-up. The samples and order in which participants got to see price

paths are randomized. This is to control for order and group effects.
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3.2 Experimental design

In the beginning of the experiment participants were instructed to imagine that they have to
choose whether or not they want to invest into an asset with the characteristics as described in
the previous section. The participants were only shown the characteristics not the price paths yet.
There are two types of when there is no price path shown. The highest current price, which was
shown to participants, was the gain domain. After these participants had to fill in the willingness
to buy the asset. Then after that the price paths are shown to the participants and the participants
have to fill in their willingness to buy again.

The willingness to buy was composed as a 7-point Likert scale ranging from not willing to
buy (1) to very willing to buy (7). The potential problem with this is that for everybody the
meaning of not willing to buy vs. very willing to buy the asset might be different. To rule out this
effect this thesis will also ask the participants for which amount they are willing to buy the asset.
This thesis will instruct the participants that they are endowed with 10,000 euro and they decide
on whether to buy the asset and what percentage of their wealth they want to invest into the
asset.

Furthermore, to test whether or not the explanation by recency and momentum thinking
holds this thesis will ask for the expected price in next period of one year for both the down-up,
up-down price path and straight price path. As people can only think myopically in one year
(Thaler et al., 1997), the time frame is chosen for one year. Therefore, this time frame is the best

forecast what people would expect to happen.
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3.3 Participants

The participants of the experiments consist of people who could potentially participate in the
stock market. The reason this thesis chose these participants is that this sample would represent
a normal stock market and this thesis assumes that people who are involved into the stock market
do also have knowledge about stocks. To further exploit the knowledge about stocks this thesis
asks participants whether they have knowledge about asset markets. This thesis will use this as
control factor in the robustness test. For controls and to check whether there are no systematical
biases in the sample, this thesis also asks for the gender of the participants, the age, the education

level and their country of living.

3.4 Statistical analysis

To test whether hypothesis 1 holds, if price paths influence the willingness to buy for investors,
there is computed the Sign rank statistics to see whether the difference in willingness to buy with
and without a price path is statistically different from zero in the gain domain. This is done
because all participants that filled their willingness to buy in the plain characteristics without a
price path is shown are in the same sample as that filled in the willingness to buy when a certain
price path is shown. Therefore, this thesis needs to do a Sign rank (Wilcoxon 1945) statistics test
to test whether there are differences in means in the same sample of participants. This difference
analysis is also done in the loss domain.

The difference of willingness to buy is computed as follows:

dif ference of willingness to buy

= Mean Willingness to buy with price path for a certain type of price path

— Mean Willingness to buy without price path

Or for the robustness test it is:

dif ference of investment propensity

= Mean investment propensity with price path for a certain type of price path

— Mean investment propensity without price path
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Therefore, for all price paths and for all domains the willingness to buy and investment propensity
is compared with the willingness to buy and the investment propensity when no price path was
shown at all in the same domain. Thus if there is an effect of price paths on the buying decision
the Wilcoxon statistics should be significantly different from zero.

To test whether hypothesis 2a hold, if down-up price paths have a higher willingness to
buy compared to an up-down price path in the gain domain, this thesis computes the Rank Sum
statistics (Wilcoxon 1945; Mann and Whitney 1947).

The rank sum test is used as the participants in both samples do not belong to the same
sample. Therefore, the rank sum test is used in the same domain. And tested whether it is
significantly different from zero. This difference analysis is also done in the loss domain.

The difference in willingness to buy will therefore be,

dif ference of willingness to buy
= Mean Willingness to buy with down — up price path
— Mean willingness to buy with up — down price path
Or for the robustness test it is:
dif ference of investment propensity
= Mean investment propensity with down — up price path
— Mean investment propensity with up — down price path
Thus if hypothesis 2a holds then the Wilcoxon statistics should be statistically different from zero.
According to our hypothesis the difference should also be larger than zero.
For hypothesis 2b there will be conducted a random effects panel regression. The dependent
variable in this analysis is the willingness to buy. The base level is the willingness to buy when an
up-down price path is shown. This is compared with the down-up price path. The independent
variables are the dummy for a down-up path and the control variables e.g. country, age, gender,
risk preference and knowledge in asset markets. Furthermore, there is an interaction effect
variable that has the value of 1 if the path is down-up and there is and this path is in the loss
domain. This analysis is done in both the gain and the loss domain.

If hypothesis 2b holds then it should be that the sign of the interaction effect is
significantly positive meaning that the effect of price paths is stronger when there is as loss.

Furthermore, if the coefficient of the Down-Up price path is significantly positive then it would
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also suggest that it influences the willingness to buy for a Down-Up price path. Thus the
coefficient is also a robustness check for the Down-Up price path effect.

To test if hypothesis 3 holds this thesis also computes the sign rank statistics (Wilcoxon
1945). This thesis tests whether the difference of expected price of a down-up path and the up-
down path is significantly different from zero. Therefore, the difference in expected price is
computed as:
dif ference of expected prices
= Mean expected price with winner down — up price path
— Mean expected price plain results without price path

And:
dif ference of expected prices
= Mean expected price with winner up — down price path

— Mean expected price plain results without price path

This difference analysis is also done in the loss domain. If hypothesis 3 holds it should be
that the difference of mean expected price with winner down-up price path analysis is
significantly different from zero. And the difference should be positive. And the difference of the

up down price path with the plain results should be significant and negative.
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3.5 Robustness analysis

For robustness this thesis uses a Random Effects panel regression. The dependent variable is the
willingness to buy or the invested amount. The base level is the willingness to buy when no price
paths are shown in the gain domain. The loss domain will also be taken into account. The
independent variables are the dummies for a down-up path, an up-down path, the loss domain
and a straight path. The control variables are the age, country, gender, risk preference and
financial literacy of a participant.

Thus the analysis for the gain domain will look like the following:
Willingness to buy;; in the gain domain
= B,;; * down — up price path;; + B,,, * up — down price path; + B,,, * straight path;,
+ B, * controls;; + o; +
The analysis for the loss domain will be similar only the loss domain price paths are taken for the
regression.
Where beta is the coefficient to measure whether there is an effect on the willingness to buy.
Alpha is the time-invariant group effect that a participantin a group has. And mu is the error term.
If there is a significant effect of the fixed effect of the down-up or up-down or straight price path
than this would support hypothesis 1. This thesis would expect a positive significant for the down-
up price path and a negative significant effect for the up-down price path. A hausman (1978) test
is used to decide whether the fixed effects or random effects must be used. In most cases the
hausman (1978) test was insignificant meaning that the random effects model can be used.
However, for hypothesis 3 in the loss domain the hausman (1978) was highly significant thus in
this analysis a random and fixed effects model is used to compare both analysis.
To further analyse hypothesis 2b, a random effects model is used. This random effects model is
the same as the main analysis of hypothesis 2b only now with the investment propensity as
dependent variable.
To further analyse how this expected price is built upon, this thesis uses a random effects model.
The dependent variable in this analysis is the expected price. The base level is the willingness to

buy when there are no price paths shown. The independent variables are the dummies for if a
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price path is in the loss domain, an up-down path, a down-up path, a straight path and the
controls.

Thus the analysis will look like the following:
Expected price;;

= B,;; * down — up price path;; + B,

* up — down price path;; + B,,, * straight path;,
+ B,;, * controls;, + o + p,,
Where beta 1, beta 2 and beta 3 are the dummies if a price path occurs. This dummy is 1 if the
certain price path is corresponding to the price path where a participant is asked to give the
expected price and 0 otherwise.

If hypothesis 3 holds then it should be that the sign of the effect of the fixed effect of down-
up paths is significantly positive and the sign of the up-down paths should be significantly

negative. Therefore, this thesis might have enough evidence to reject or accept the theoretical

effect as supposed by the literature review.
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3.6 Control variables

This thesis uses the country which a person is living in, the self-stated knowledge of asset
markets, the gender, the age, the education level, if the participant has experience in the asset
market and the self-stated risk preference. The country which a person is living in will be identified
as a dummy. This dummy is equal to 1 if they live in the Netherlands. And zero otherwise.
Furthermore, the self-stated knowledge in asset markets is a 5 point likert scale ranging from
“Very Bad” to “Very Good”. The gender is a dummy which is equal to 1 if the participant is a male
and 0 otherwise. The age is a scale which goes with steps from 18 until 65. The highest frequency
of age is the age range 20-30. Therefore, the age variable is a dummy which is equal to 1 if a
participants age is below 30 and 0 otherwise. The highest frequency of education level is
university. Thus the education level will also be a dummy. This dummy is equal to 1 if the
participant studied in University as highest education and 0 otherwise. The experience in asset
markets is also a dummy which equals 1 if the participant has experience in asset markets and 0
otherwise.

The risk preference is a 5 point likert scale ranging from “very risk averse” to “very risk
seeking”. As Borsboom and Zeisberger (2021) argue that price graphs influence risk there is a
need for a control variable which is related to risk preferences for participants. For example, the
price path might have an effect on the willingness to buy an asset but this might be due to the
fact that the participant perceives the path to be very risky. If the participant, then if he is very
risk averse they might be very unwilling to invest. To control for this fact, the risk preferences for

participants is taken into account.
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4 Results

4.1 Description of results.

In total there are 73 participants that had reacted to the survey. However not all participants did
answer all the questions that’s why only 64 are left into account in the survey. Moreover, 1
participant did not fill in the demographics, however they did fill in the rest of the survey, thus
this thesis takes into account this participant for the analysis.

Furthermore, of the participants who answered all question, 44 (69.84%) where male
participants. There are 18 (28.57%) female participants. 1 participant did not want to say their
gender.

The highest frequency of age is 20-30 years old, there are 34 participants in this age range
(53.97%). 1 participant did not want to say his/her age.

Most of the participants (49 (77.78%)) live in the Netherlands. 45 (71.43%) participants
had experience in asset markets. Furthermore 48 (76.19%) participants had at least somewhat
good, somewhat bad knowledge about asset markets. Although the participant degree is limited
it might represent an asset market well as enough participants have experience in investing and
have at least self-stated knowledge about asset markets. Therefore, the results might deliver
interesting insights into the buying decision of investors.

Most of the participants had university as highest education (53 (84.13%)). Participants
sometimes could not answer the question about the expected prices of an asset and filled in some
answers that could not be part of the analysis. This thesis left out these participants to test
whether the expected price is higher when there is an up-down movement compared to a down-
up movement. Moreover, some participants did not understand this question as the highest price
was 55000. This is not a realistic estimation of the price and thus these observations are also left
out in the analysis on the expected price. Thus for the expected price analysis 10 observations are
left out. For further characteristics about the spread of participants, see table 3 to table 9 in the

appendix.
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4.2 Hypothesis 1

Hypothesis 1 states that price paths have an effect on the willingness to buy the asset. In
order to accept this hypothesis this thesis will use multiple methods. This thesis compares the
means of willingness to buy when there is no price path shown and when there is a price path
shown. The results of the mean willingness to buy without a price path is shown, is then compared
to the participants who answered the willingness to buy with a specific price graph.

The sample of both the participants that filled in the willingness to buy without a price
path and with a particular price path is thus the same in a specific domain. The comparison
however in the results is not really testing the hypothesis. This is because there is no starting price
in the first tables shown when no price path is shown. Thus participants did not know in which
domain they were. In the gain domain this would not be a severe problem as participants were
instructed that every asset has a general average return of 4%. Therefore, there is some
comparability between when no price path is shown, and when a price path is shown in the gain
domain.

However, for the loss domain this would be a bigger problem. Now, participants did not
see a loss in the characteristics when no price path was shown as the starting price is not given.
Thus they did not know whether this asset was in the gain domain or in the loss domain. Thus if
the price path is in the loss domain this is incomparable with when no price path is shown.
Therefore, the effect which is measured might not be due to the fact that the price path is of
particular form but simply because the results are incomparable. This is because participants
assumed that the asset was in the gain domain instead of a loss domain.

On the other hand, in hypothesis 2a price paths in both domains are compared and the
result of this is that in the loss domain the up-down price path effect has a lower willingness to
buy than the down-up price path. This might be an indication that although the price path is
incomparable with when no price path is shown there is still an effect of price paths on the
willingness to buy.

In figure 1 to 6 the bar charts for the willingness to buy is shown. By eyeballing through

the figures, the results come somewhat clear. There is visible that the loss domain price paths are
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lower in willingness to buy than the gain domain price paths. The gain domain however is less

clear of a result.

29



Wouter Steenbergen Jun. 29, 23 Master Thesis, Economics

Figure 1
Bar chart of the willingness to buy for a Winner down-up price path and a Winner plain
characteristics without price path. The red bar is the willingness to buy for when no price path is

shown and the blue bar is the bar when the winner down-up price path is shown
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Figure 2

Bar chart of the willingness to buy for a winner straight price path and a winner plain
characteristics without price path. The red bar is the willingness to buy for when no price path is

shown and the blue bar is the bar when the winner straight price path is shown

Willingness to buy

9
8
7
36
c
o 5
]
o 4
o
g 3
: I I
1
0 .
Very  unwillingto Slightly Neutral Slightly ~ Willingto Very willing
unwillingto buy the unwillingto willingto  buythe tobuythe
buy the asset buy the buy the asset asset
asset asset asset

Willingness to buy

30



Wouter Steenbergen Jun. 29, 23 Master Thesis, Economics

Figure 3
Bar chart of the willingness to buy for a winner up-down price path and a winner plain

characteristics without price path. The red bar is the bar without a price path is shown. The blue

bar is the bar when a winner up-down price path is shown.
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Figure 4

Bar chart of the willingness to buy for a Loser Down-Up price path and a Loser plain characteristics
without price path. The red bar is the bar when no price path is shown. The blue bar is the bar

when a Loser down-up price path is shown
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Figure 5
Bar chart of the willingness to buy for a Loss Straight price path and a Loser plain characteristics

without price path. The red bar is the bar when no price path is shown. The blue bar is the bar

when a loser straight price path is shown
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Figure 6

Bar chart of the willingness to buy for a Loss Up-Down price path and a Loser plain characteristics
without price path. The red bar is the bar when no price path is shown. The blue bar is the bar

when a loser up-down price path is shown.
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The statistical analysis is visible in table 10. All the means and differences between means
can be seen. The z-statistics for the Sign Rank test can be seen in parenthesis in the difference

table.

Table 10
All mean difference of the price paths compared to when there is no price path shown. In

parenthesis are z-statistics (See appendix table 10 for more details).

Difference Winner Winner  Winner Up- Loser Down-up Loser Loser Up-Down
Mean Down-  Straight Down Straight
willingness to Up
buy
0.26 0.80** -0.47 23 -0.85** -1.18%**
(1.097) (2.157) (-1.124) (0.190) (-2.334) (-2.992)

It is shown that there is a significant difference when there is a straight price path in both
gain and loss domain. The difference in mean for the gain domain is positive and the difference
in mean for the loss domain is negative. This means that in the gain domain, the straight path lead
to a higher willingness to buy compared to when there is no price path shown. In the loss domain
the straight path leads to a lower willingness to buy for investors compared to when there is no
price path shown.

In light of the prospect theory this result makes sense. Investors according to this theory
get a negative utility from losses. Thus they would rather not make a loss and therefore if there
is argued in this way the willingness to buy the asset is lower if there is a steady loss which is
implied by the straight loss price path. Other way round holds for the gain domain. Investors get

a positive utility in gain domain. Thus the willingness to buy the asset in the gain domain should
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be increased. This is also what the result suggest. Thus the result is in line with prospect theory
of Tversky and Kahnemann (1991).

Moreover, in the loss domain the up-down price path also has a significant difference in
means compared to when there is no price path shown. The difference in mean is negative. This
means that the willingness to buy for an up-down price path in the loss domain is significantly
lower than the willingness to buy when there is no price path shown. This is only for the loss
domain. However, in the gain domain the difference is not significant. This might be due to the
fact that the effect of the up-down loss domain is stronger than the effect of the up-down gain
domain. Both these reasons are based on the fact that people mentally cling longer to losses
(Grant, Xie and Soman, 2010). Both these reasons are tested in hypothesis 2a and 2b.

The result for the up-down price path in the loss domain does makes sense. As already
explained in the literature section an up down price path leads to a decreased willingness to buy.
This has to do with momentum thinking and CPT. Compared to the reference point people expect
the price to go further down and are less willing to buy the asset. This is also what the result partly
suggest. This theory will be further exploit in hypothesis 3. These results are mostly in line with
what Zeisberger and Grosshans (2018) and Nolte and Schneider (2018) found.

Furthermore, for all the other price paths there is not a significant difference found.
However, the signs are as expected. There are multiple reasons on why the effect is not found.
The first might be that the effect of gain domains is weaker than the effect of loss domains. This
might be due to the fact that a loss mentally clings longer. This hypothesis is tested in hypothesis
2b.

What might be furthermore an explanation is that the price paths might have different
average and ending returns than the plain characteristics. Therefore, this might be a reason on
why the gain domain is insignificant as participants would like to gain more than the plain
characteristics and therefore not increasing the willingness to buy for the gain domain as
participants remain relatively indifferent in the gain domain.

Another reason for the down-up and up-down price paths to have an insignificant effect in
the gain domain is that it might be that investors would like to see more steady growth and thus

are not more willing to buy the asset compared to when no price path is shown leading to an
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equal amount of willingness to buy for the other graphs. As participants think the other two price
paths in the gain domain are equally risky to when no price paths are shown. However, as the

perceived risk is not asked to participants this thesis cannot claim this.
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4.3 Hypothesis 2a

Hypothesis 2a states that down-up price paths have a higher willingness to buy than the up-down
price path. To test this hypothesis, the differences in means of the down-up price path and the
up-down price path are compared and tested with a rank-sum test (Wilcoxon, 1945; Mann and
Whitney, 1947). The difference in means and the result of the rank-sum test can be found in table

11.

Table 11
The mean willingness to buy in both the gain and loss domain. (In parentheses is the z-score).

Mean willingness to Winner down-up Winner up-down Difference (z-score in
buy parentheses)
4.26 3.63 0.63 (1.368)

P<0.10 * P<0.05** P<0.01***

Mean Willingness to Loser up-down Loser down-up Difference (z-score in
buy parentheses)
2.56 4.26 1.70%* (1.874)

P<0.10 * P<0.05** P<0.01***

Both the differences are positive. Which means that if they are significant both the down-
up price paths have a higher willingness to buy compared to the up-down price path. This might
be due to the fact that investors utility is based on loss compared to some reference point and
investors are momentum thinkers.

However, the result of the price paths in the gain domain is not significant and the results

in the loss domain is significant. This means that the effect of down-up price paths compared to
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up-down price paths in the loss domain is have a higher willingness to buy as the gain domain is
not significant but the effect becomes significant in the loss domain.

This is partly in line with the result which Zeisberger and Grosshans (2018) found. This
might be due to the fact that prospect theory makes people less happy for investing in assets
which have losses and therefore, the willingness to buy in the loss domain is significantly lower

while in the gain domain it remains the same.
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4.4 Hypothesis 2b

Hypothesis 2b states that the effect of the price paths in loss domain is stronger than the price
paths in the gain domain. To test this hypothesis there is a random effects model used. The
interaction effect between the down-up price graph with the loss domain is independent variable
of interest. If this variable is significant positive, then hypothesis 2b is accepted as the interaction

increases the willingness to buy for investors. In table 12 the results are given.

Table 12
Model 1 the effect of price paths on the willingness to buy with a random effects model with

robust standard errors

Model (1
Dependent variable Willingness to buy
Regression Random Effects
Dummy down-up Price paths .6885
(1.48)
Dummy Loss -.3604
(-73)
Dummy interaction effect down-up X Loser 2792
(.35)
Dummy Netherlands 4011
(.86)
Dummy below 30 4905
(0.99)
Dummy University 4369
(.83)
Dummy Experience 2736
(..70)
Dummy Gender -.1075
(-23)
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Risk Preference

Constant

Overall r-squared

Number of observations

P<0.10* P<0.05** P<0.01***

(T-value in parenthesis)

4079*
(2.08)

1.2277
(1.11)
0.1367

116

The interaction effect (.2792) is positive, and not significant thus this thesis has to reject

Hypothesis 2b. The dummy of the down-up price path is positive (.6885). Meaning that when the

price path is down-up, the willingness to buy goes up. But this effect on the willingness to buy is

not significant. Thus there is no effect. This is in line with what is found in hypothesis 1.

What moreover might be a possible explanation to this phenomenon, is that investors

perceive loss price graphs generally as riskier to make a loss. Thus this would automatically lead

to a lower willingness to buy the asset for people who are more risk averse. Therefore, having no

effect on the willingness to buy. This thesis does not ask the perceived risk but though, there is

an indication that this is not true. The dummy when a price path is in a loss is negative. However,

not significant. Thus there is no effect when a price path is in the loss domain indicating that this

might not be a valid argument.
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4.5 Hypothesis 3

The third hypothesis states that the expected price of a down-up price path and an up-down price
path is respectively higher and lower compared to the expected price of the plain characteristics
asset when no price path is shown.

To test this hypothesis and the theory of momentum thinking, the difference between the
expected price of a down-up price path asset, an up-down price path asset and a straight price
path are compared with the expected price of the plain characteristics when no price path is
shown. These differences are tested with a sign rank test.

In table 13 the differences in means can be seen. There are several outliers of expected
price by respectively having an expected price of at least over 650 which is hardly possible within

a year. Thus these are left out of the analysis.

Table 13
Difference in mean expected price (z-score in parentheses). (For the details see table 13 and 14

in the appendix.)

Winner Winner  Winner Up- Loser Down-up Loser Loser Up-Down
up- Straight Down Straight
down
Mean 59.13 59.41 60.75 51.19 48.65 47.10
Expected price
Difference
Mean 6.01 1.24 .96 -1.77 -4.31%** -1.35%*
Expected price (0.868) (1.071) (.508) (-1.447) (-2.053) (-2.326)

P<0.10* P<0.05** P<0.01***
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All gain domain expected price differences are positive but not significant meaning that
there is no difference between the expected price for a gain down-up or up-down price path or
straight price path compared to the plain characteristics when no price path is shown.

However, when the difference for an up-down price path and the straight price path in
the loss domain are calculated there are significant negative differences compared to the
expected price without a price path.

This means that when the price path is in the loss domain and up-down or straight the
expected price is lower compared to when there is no price path. Thus if there is made a loss and
there is a straight price path or an up-down price path participants expect lower prices.

If there is any loss made compared to a reference point investors would be less willing to
buy an asset as they would expect the price to go down with momentum thinking. Therefore,
they are less willing to buy an asset if the price graphs show a loss. Thus there is an effect for a
straight and up-down price path on the willingness to buy an asset in the loss domain given this
theory. This is also visible in the results momentum thinking and prospect theory in the result of
the expected price.

This thesis can furthermore check the momentum thinking theory with a random effects
model in which the dependent variable is the expected price and the independent variable is the
willingness to buy, the dummies for price paths and the control variables. The sample is splitted
in both the gain domain and loss domain and base level is when no price path is shown. The results

of this regression can be found in table 15.
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Table 15

Random effects regression of willingness to buy on the expected price. The first model is the gain

domain. The second model is the loss domain.

Model (1) )

Regression Random effects Random effects

Dependent variable Willingness to buy Willingness to buy

Expected price 0.0768*** A 133%*

(3.29) (4.35)

Dummy down up .0670 1248

(:25) (:30)

Dummy straight .668* -.8304*

(1.93) (-1.66)

Dummy up down =541 1% .0889

(-2.01) (:24)

Dummy WO -2515 -.1077

(--72) (--28)

Knowledge 1516 .2985%*

(91) (1.93)

Gender dummy .1854 -.1839

(.56) (-.53)

Dummy Netherlands 3575 -.0053

(1.08) (-.01)

Dummy below 30 2572 .0062

(.78) (.02)

Dummy Experience 2037 .0375

(.54) (0.13)

Risk Preference 1522 .094

(91) (.80)

Constant -1.8965 -3.125%*

(-1.60) (-2.53)

Number of observations 146 145
R-squared

.2905 3168

42



Wouter Steenbergen Jun. 29, 23 Master Thesis, Economics

In the table it is visible that there is a significant correlation between the expected price and the
willingness to buy (0.0768 & 0.1133). If the expected price increases, the willingness to buy also
increases. This might be a sign that the proposed theory holds. This is in both domains the case
thus the theory cannot be rejected and there is a correlation between the expected price and the
willingness to buy in both domains.

This thesis therefore cannot reject the theory that momentum thinking and prospect
theory can explain the effect that price paths have on the willingness to buy for investors for at
least the straight loss and the loser-up down price path. This consistent with the results and the
theory of Grosshans and Zeisberger (2018) and Nolte and Schneider (2018).

To sum all of the above analysis, this might be an indication that in the loss domain
investors become more scared to buy an asset when a loss is made especially when these price
paths are straight and up-down as they expect the price to go down in these price paths. However,
in the gain domain the straight price path only has a positive effect on the willingness to buy.
When there is a steady growing price paths participants do seem more willing to invest. This is in

line with cumulative prospect theory of Tversky and Kahnemann (1991).
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4.6 Robustness test

To test hypothesis 1 further, a similar test done as described in hypothesis 1 is done. The
investment propensity is tested with a difference analysis. The investment propensity is a
percentage from one to 100 % in which participants need to say which of the percentage they
want to invest into the asset. Thus the standard deviation for participants in this question are
higher and the average of the answers is higher. The differences of these means can be seen in

table 16.

Table 16
All mean difference in investment propensity of the price paths compared to when there is no

price path shown. In parenthesis are z-statistics (See appendix table 16 for more details).

Difference Winner Winner  Winner Up- Loser Down-up Loser Loser Up-Down
Mean Down-  Straight Down Straight
Investment Up
propensity
5.14**  8.75*** 505 1.96 -6.15 -11.89***
(2.08) (2.666)  (-1.052) (0.690) (-1.436) (-2.67)

P<0.10* P<0.05** P<0.01***

The comparison of differences does not lead to the same results as the willingness to buy.
The first thing that changes is the Winner down-up price path. In the investment propensity the
sign remains the same. However, now the effect is significant. This might be due to the fact that
risk preference plays a bigger role if the willingness to buy is measured as the investment
propensity. Suppose that in the gain domain an investor perceives buying a stock which has a
down-up price path somewhat less risky, he should be willing to buy the asset because there is
low risk in his point of view but his willingness might not increase. Suppose now the same investor

gets the choice to invest a particular amount in the stock, then the increase of this amount will
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be automatically higher compared to the increase of the willingness to buy as the investor is risk
averse and risk preference does play a bigger role in the choice for investor to invest into a
particular amount. Therefore, the effect is more visible in the gain domain for the investment
propensity.

To test whether the investment propensity is indeed a variable that captures the
willingness to buy well, this thesis checks the correlation between willingness to buy and
investment propensity If the correlation between the two variables is high the investment
propensity might be well to capture the willingness to buy. Furthermore, the correlation with risk
preference for the willingness to buy and the investment propensity is checked. This can be seen

in table 17.

Table 17

Correlation matrix between willingness to buy, risk preference and investment propensity

Variables (1) (2) (3)
(1) Investment Propensity 1.000

(2) Willingness to buy 0.703%** 1.000

(3) Risk Preference 0.406%** 0.212%** 1.000

As can be seen the correlation between investment propensity and willingness to buy is
relatively high and statistically significant (t-value is 17.56). Thus Investment propensity can be
replaced for the willingness to buy as variable to test the willingness to buy. Furthermore, it seems
that risk also has an effect on the investment propensity more than the willingness to buy. This
thus might also be a reasonable explanation on why the gain domain now becomes significant
instead of insignificant.

Furthermore, the effect of the straight price path in the gain domain is robust. Thus this thesis
can say that at least a straight gain price path does have an effect on the willingness to buy.

Furthermore, the winner up-down price path and the loser down-up price path in both
cases have the expected signs but are not significant. Therefore, there is no effect when the price
path is down-up in the loss domain and up-down in the gain domain. The straight loss price path
now becomes insignificant. Thus in the investment propensity there seems to be no effect. This
might be due to the fact that participants are less willing to buy the asset but still want to invest

a certain amount of their wealth into the asset. As they perceive this graph to be less risky and
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thus still wanting to invest a particular amount. Thus this might lead to no effect for the
investment propensity.

Nevertheless, given some results this thesis can clearly state that there is an effect of price
paths on the willingness to buy. Especially for the straight price path in the gain domain and the
up-down price path in the loss domain. This is in line with what Zeisberger and Grosshans (2018)
and Nolte and Schneider (2018) find.

Furthermore, the signs are also in line with what Zeisberger and Grosshanss (2018) and
Nolte and Schneider (2018) find but in this thesis there is no effect found.

Lastly, there is a random effects regression on the willingness to buy done. The base level of this
regression is the willingness to buy when there are no price paths shown this is both done in the

gain and in the loss domain. The results can be seen in table 18.

Table 18
Model 1 the effect of price paths on the willingness to buy with a random effects model in the
gain domain and loss domain. The base level is the willingness to buy without plain characteristics

with robust standard errors. Model 2 is the effect of price paths in the loss domain

Model @) 2)

Dependent variable Willingness to buy Willingness to buy

. Random Effects Random Effects
Regression

Dummy up-down Price paths -0.5091 0718

(-1.62) (22)

Dummy straight price paths 71942%%* -1.1303**

(2.19) (-2.47)

Dummy down-up Price paths .1686 2548

(.54) (.59

Dummy Netherlands 1161 -.2159

(.36) (-0.61)

Dummy below 30 4926 .0338

(1.42) (0.09)

Dummy Experience .1708 .0118

(.53) (03)
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Dummy Gender -.0263 -.29144
(-.08) (-0.78)
Risk Preference 3159* 2372%
(1.92) (1.86)
Knowledge 2216 3433 %
(1.38) (2.18)
Constant 1.75%* 2.1006%***
(2.24) (2.94)
Overall r-squared 0.1642 0.1292
Number of observations 156 158

P<0.10 * P<0.05** P<0.01***
(Robust t-statistics in parenthesis)

The effect of the straight price path (.7942 & -1.1303) is significant in the both domains.
This means that there is an effect of price paths on the willingness to when there is a straight
price path. If there is a straight price path in the gain domain, the willingness to buy will increase
according to the random effects model. This is consistent with the findings of Nolte and Schneider
(2018) and consistent with our previous findings in the gain domain. Thus indicating that in the
gain domain there is an effect of the straight price path on the willingness to buy and this effect
is robust. Which is consistent with the previous findings found in hypothesis 1.

In the loss domain the straight price path has a negative effect on the willingness to buy.
This is also in line with what is found in hypothesis 1 and also consistent with prospect theory
(Tversky and Kahnemann, 1991).

The other effects which are found in the loss domain are not significant. Thus this is an
indication that there are other factors in play which have an effect on the mean willingness to
buy. Nevertheless, given the results of the random effects model, if there is a straight price path
in the gain domain and a straight price path in the loss domain the results are robust and thus

have an effect on the willingness to buy.
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The risk preference (.2925 & .2239) is also significant meaning that risk preference plays
a role in the willingness to buy. If the risk preference increases to more risk seeking investors
increase their willingness to buy an asset. This is intuitive as generally speaking assets are risky.
Thus it would be more tempting for investors if their risk preference is higher to be more willing
to buy any asset. This is also what the results suggest. Thus if risk preference is increasing the
willingness to buy, it might hold that if the perceived risk changes after seeing a price graph, this
would change the willingness to buy. This might be for some interest in future research.
To test hypothesis 2a further, there is done the same analysis as 2a with a rank sum test but now

with the investment propensity. The difference in investment propensity can be seen in table 19.

Table 19
Mean investment propensity in the loss domain and in the gain domain for up-down price paths

compared to down-up price paths.

Mean investment Winner up-down Winner down-up Difference (z-score in
propensity in parentheses)
percentage

28.36 34.51 6.15 (1.186)
Mean investment Loser up-down Loser down-up Difference (z-score in
propensity in parentheses)
percentage

19.61 32.46 12.85 (-1.333)

P<0.10* P<0.05** P<0.01***

The robustness test states something contradicting to the first results. Both results are
now not significant. However, as can be seen in the correlation matrix the correlation between

risk preference and investment propensity and willingness to buy is twice times larger for the
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investment propensity and significant. Meaning that there is a correlation between the risk
preference and the willingness to buy. Thus the reason that the investment propensity is not
significant might be related to risk preference.

Considering the robustness test as well as the main test this thesis cannot accept nor reject
hypothesis 2a. There needs to be done some further analysis to state whether hypothesis 2a can
be rejected or not.

To test hypothesis 2b further there is done the same random effects analysis only now the

dependent variable is the investment propensity. This can be seen in table 20

Table 20
The effect of price paths on the investment propensity. This is the effect of the interaction

effect if there is made a loss.

Model @)

Dependent variable Investment
) Random Effects
Regression

Dummy down-up Price paths 5.8340

(.82)

Dummy Loss -3.3422

(-44)

Dummy interaction effect down-up X Loser 5.1546

(:39)

Dummy Netherlands 2.1860

(:30)

Dummy below 30 1.6643

(:23)

Dummy University -6.2848

(-.61)

Dummy Experience -7.3924

(-1.13)

Dummy Gender -2.2280

(-.29)
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Risk Preference

Constant

Overall r-squared

Number of observations

P<0.10* P<0.05** P<0.01***

(T-value in parenthesis)

7.678%*
(2.38)

-3.6246
(-21)
0.1585

116

The dummy for the down-up price path (5.8340) still has no effect on the investment

propensity thus this is not an indication that there is an effect of price paths on the willingness to

buy. However, the loss domain dummy is also insignificant and the interaction effect is again not

significant. Therefore, considering all found results, this thesis has to reject hypothesis 2b.
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To test hypothesis 3 further there is used a random effects model. The result of this model can

be seen in table 21.

Table 21
Random effects model results with the Dependent variable being the expected price and robust
standard errors. Model 1 is the model in the gain domain. Model 2 is the model in the loss domain

in this model a fixed effects model is used as the hausman test was significant.

Model (1) (2)
Dependent variable Expected Expected
Price price
Regression Random Fixed Effects
effects
Dummy down up 1.615 -1.7895
(.84) (-0.85)
Dummy up down -1.2778 1.3434
(--90) (.74)
Dummy straight -.9571 -4.8499*
(-0.90) (-1.86)
Dummy Netherlands -3.1162
(-0.82)
Dummy below 30 3.5982*
(1.73)
Dummy University 4.3342%*
(1.97)
Dummy Experience -1.4473
(--39)
Gender dummy -2.3930
(-1.04)
Risk Preference 2.2543%*
(1.85)
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Constant

Overall R-squared

Number of
Observations

P<0.10* P<0.05** P<0.01***

51.856%*
(10.02)

0.375

146

50.7814
(74.24)

0.032

146

The random effects model for hypothesis 3 shows that only the straight price path has an

effect on the willingness to buy in the loss domain (-4.899).

Therefore, the result is not robust. And there is no evidence that hypothesis 3 is robust.

The rest of the price paths do not significantly influence the expected price. Based on the results

obtained in this thesis hypothesis 3 needs to be rejected for the gain domain. Furthermore, in the

loss domain the straight price path and the up down price path are having an effect on the

expected price, however according to the robustness test this result is not robust. Therefore,

other explanations need to be tested to find an explanation on why there is less willingness to

buy an asset given certain price path in this domain.

52



Wouter Steenbergen Jun. 29, 23 Master Thesis, Economics

5 Conclusion

In most recent research it appears that investors do not invest like traditional finance would
suggest. More recent research has found out that investors often are loss averse and behave as
prospect theory would hypothesize (Tversky and Kahnemann, 1991). In this research is added,
the way how investors react to price paths given that they are loss averse. This particular standing
point that price paths do have an effect on the selling decision for investors, had already been
subject in research. Grosshans and Zeisberger (2018), found that the price paths in both loss and
gain domain affect the selling decision of stocks for investors. Nolte and Schneider (2018), found
that buying decisions also are influenced by price paths, however this is not done yet in the loss
domain. Thus this research focuses on the question what the effect of price paths is on the buying
decision for investors.

As is given in the literature, the reference point formation of investors plays a big role in
how willing an investor is for buying or selling a stock. The most logical reference point for
investors when it comes to the selling decision is the purchase price (Chang, 2016; Barber and
Odean, 2000; Shapira, Z. and |. Venezia, 2001; Feng and Seasholes 2005).

When however, the buying decision for investors is analyzed then the purchase price
cannot hold anymore. Thus there are other reasonable reference points which are reasonable to
assume. There is evidence that the minimum and maximum prices are reasonable to have a
reference point (Heath, Huddart and Lang, 1998; Borsboom and Zeisberger, 2021; Grosshans and
Zeisberger, 2018; Nolte and Schneider 2018). If this is true, then investors would favor an up-
down price path to a down-up price path as investors expect the price to go up when the price
path is going down first and going up after that due to recency and momentum bias and investors
would expect the price to go down when the price path is first up and then down due to recency
and momentum bias. Thus there would be an effect of price paths on the buying decision. This is
due to the fact that experience a loss if there is first a maximum and then the stock price is going
downwards as opposed to there is first a minimum and then the stock price goes up.

Furthermore, due to momentum returns, momentum thinking and recency bias investors
expected price of the stock is higher when the price path goes up in more recent parts of the

graph instead of going down in more recent parts of the graph. This would also lead to an
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increased willingness to buy the stock for a down-up price path and a lower willingness to buy for
an up-down price path.

To test this hypothesis this thesis uses an experiment to measure the effect of price paths
on the buying decision of investors. The willingness to buy without a price path is compared to
the willingness to buy with a price path. To emphasize whether the effect of price paths with
particular pattern is bigger the willingness to buy for an up-down price path is compared to the
willingness to buy for a down-up price path. To emphasize whether price paths in the loss domain
have a bigger effect on the buying decision, the willingness to buy of both price paths are
compared in several domains.

The design of this studies however has some major problems in testing these hypotheses.
The comparison in the results is not really testing these hypotheses. This is because there is no
starting price in the first tables shown when no price path is shown. Thus participants did not
know in which domain they were. In the gain domain this would not be a severe problem as
participants were instructed that every asset has a general average return of 4%. Therefore, there
is some comparability between when no price path is shown, and when a price path is shown in
the gain domain.

However, for the loss domain this would be a bigger problem. Now, participants did not
see a loss in the characteristics so they did not know whether this asset was in the gain domain
or in the loss domain. Thus if the price path is in the loss domain this is incomparable with when
no price path is shown. Therefore, the effect which is measured might not be due to the fact that
the price path is of particular form but simply because the results are incomparable because
participants assumed because they thought that the asset was in the gain domain instead of a
loss domain. Therefore, the statistical difference which is measured in the loss domain might be
due to the fact that there is made a loss which becomes visible in the price path and this is not
taken into account when no price path is shown.

On the other hand, in hypothesis 2a price paths in both domains are compared and the
result of this is that in the loss domain the price path effect on the willingness to buy is negative.

This might be an indication that although the price path is incomparable with when no price path
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is shown there is still an effect of price paths on the willingness to buy in the loss domain and
price paths do have an effect on the willingness to buy.

To further test whether investors expect a higher price after they saw a particular price
path there is tested if the expected price is different.

The results of these analysis suggest that there is evidence to assume that there is an
effect of price paths on the expected price of an asset. The expected price in turn has an effect
on the willingness to buy. Especially when the price path is down-up sloping and in the loss
domain or is straight and in the loss domain. Therefore, the results of this thesis are in line with
previous work of Nolte and Schneider (2018) and Zeisberger and Grosshans (2018) and add that
if there are solely plain results shown before price paths are shown in the loss domain then there
is an effect on the willingness to buy.

Next to that the willingness to buy for an up-down price path is significantly lower in the
loss domain compared to a down-up price path in that same domain. This however is not the case
in the gain domain. Both these results are consistent with Prospect Theory. Prospect theory
suggest that investors get lower utility from losses compared to some reference point suggesting
that the willingness to buy an asset is lower in the loss domain (Tversky and Kahnemann, 1991).
The results found in this thesis are consistent with this theory.

However, the effect of price paths in the loss domain is not stronger than the effect of
price paths in the gain domain. This might have to do with the graphs being perceived riskier than
others. This might be because price paths can make willingness to buy more extreme thus having
a bigger impact on the willingness to buy. Borsboom and Zeisberger (2021), found that salient
price characteristics of price paths such as maximum price, total return and minimum price
influence risk perception thus this might influence willingness to buy. As it might be that if risk
perception changes by the form of a graph, this might ultimately also change the willingness to
buy. Suppose that an investor perceives the risk to be higher when the total return of a price path
is lower then, the investor is less willing to buy the asset if he risk averse. Thus this would change
the willingness to buy for an investor. Therefore, if the price path is in the loss domain it might be

perceived as riskier and thus lead to a lower willingness to buy.
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However, there needs to be further research done to justify this theory. Unfortunately,
this thesis is not able to test this theory and this therefore must be researched further. Therefore,
it is interesting if the following up question on this thesis is related to risk perception on price
graphs. Especially in the loss domain.

Moreover, participants expected the price to drop for a loss domain straight path and a
loss domain down-up price path. Therefore, this is partly consistent with the theory of
momentum thinking among investors. However, the robustness test shows that this hypothesis
is not robust. This might also be an explanation on why the price paths have an effect on the
willingness to buy. Because of momentum thinking investors would expect the price to go down
further when there is made a loss compared to some reference point thus the loss domain up-
down price path and straight price path have a lower expected price.

But the expected price in the gain domain is not significant different. This means that it
does not differ significantly from the price of the plain characteristics. Thus the theory only partly
holds. This might have to do with prospect theory. As investors are more risk averse in the gain
domain they will expect the same price or a somewhat higher price as the plain characteristics
return. While investors suffer more from loss they might expect the price to go down leading to
a lower willingness to buy the asset. Furthermore, the results might be explained by the different
returns in the graphs. The average return and ending return are not exactly the same for all
graphs. This might lead to higher or lower willingness to buy dependent on the ending return or
the average return in the graph.

The results are partly robust. The investment propensity leads to several differences. Thus
this might also change the interpretation of results. The sign of all the difference however is the
same as the willingness to buy analysis. But now winner down-up price path becomes significant
and the straight loss becomes insignificant. Thus the gain domain straight price path might be
robust. In the random effects model only the straight price path in the loss domain is significant
thus this result is also robust. The rest of the results found in hypothesis 1 are not robust.

Nevertheless, there is still enough evidence that can conclude that there is an effect of

price path on the willingness to buy for investors especially the paths which are straight or the
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down-up price path in the loss domain. This might be due to the fact that there is prospect theory
among participants.

One of the weaknesses of this thesis is that the average return when there is no price path
is positive while the ending return and most of the price paths that are in the loss domain are
negative. The difference in willingness to buy that is created when a loss domain price path is
shown compared to no price path might be dependent on the difference between the return of
the no price path versus the return when a price path in the loss domain is shown. This might
create a difference in willingness to buy although this might not be dependent on the price path
itself.

However, there is controlled for this in the random effects model by splitting the sample
in the loss and gain domain and the results are however not the same. Thus this might be
problematic for the results.

Furthermore, the perceived risk of a price path is not taken into account. This might also
drive the willingness to buy.

Moreover, the number of participants that participated in the experiment are not high.
Therefore, it might not be representative for an asset market and this thesis cannot say with
certainty that traders in asset markets react the same to the price graphs. Furthermore, outliers
are much more influencing the results with a lower number of participants thus this might
potentially be problematic for the validity. To improve the validity this thesis can take more
finance students or asking investors in online investment platforms to fill in the survey to increase
validity. Furthermore, asking more participants would also partially take away this issue.

With the results given fund managers might nudge investors by investing less in certain
type of portfolio’s by showing the investors straight price paths. The results show that if investors
are presented with a price path and this price path is straight depending on the domain they
become less or more willing to buy the asset. Furthermore, when the show a price path that is
first going up and then going down and has a loss compared to the starting price then this would
also lead to a lower willingness to buy.

That means that if policy makers show a price path that represents a loss they will make

investors (un)willingly less wanting to invest into the particular asset which is shown. Even if policy
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makers state that the price path is not for prediction purposes, the investors might still react to
the price path. Thus for policy makers it is crucial to be informed about the consequence of the
information they show to their clients as it can unintentionally change decision making for

investors.
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7 Appendix

Table 1

Survey questions and graphs and general flow of the survey
Dear participant,

This is my master thesis survey. This survey is anonymus and all data will be treated
with care. The data will only be used in aggregate form, and only for my thesis. It will
take approximately 5 minutes of your time to fill in the survey. For all questions imagine
that you would consider buying the underlying asset in the real life. There are no right or
wrong answers in this survey. The purpose of this survey is to research financial decision
making.

Thank you for your time filling in this survey.

Wouter Steenbergen
Radboud University
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Suppose you want to buy a Portfolio with the following characteristics.
Average | Annual | Current
return | volatility | price
4% 20% 57.5

() Q23

Suppose you have €10.000 to spend in this portfolio, what percentage do you want to
spend in this portfolio?

0 10 20 30 40 50 60 70 80 90 100

Invested wealth F)

Q24

What is your willingness to buy the portfolio?

very slightly slightly Very
unwilling  unwilling  unwilling willingto  willingto  willing to
to buy to buy to buy buy the buy the buy the
the asset the asset the asset Neutral asset asset asset
Willingness to buy O O @) O O O O

() Q43
What do you think is the price of this portfolio next year?
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Suppose you want to buy a portfolio with the following characteristics.
Average | Average | Current
return | Annual | price

volatility
4% 20% 495

J an

Suppose you have €10.000 to spend in this portfolio, what percentage do you want to
spend in this portfolio?

0 10 20 30 40 50 60 70 80 90 100

Invested wealth |

Q12 L

what is your willingness to buy this asset?

very slightly slightly Very
unwilling  unwilling  unwilling willingto  willingto  willing to
to buy to buy to buy buy the buy the buy the

the asset the asset the asset Neutral asset asset asset

Willingness to buy O O O O O O O
() aqa L
What do you think is the price of this portfolio next year?
%
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70 Portfolio A
L
65~ Mpﬂmv ‘-/\./“.,\ -
Ay "
0 2, J\‘ln\"
(_E 55 - -
-Lr
o
50 - i)
45 - -
40 - 0
35= 1 1 N -
12 Montts 3 Months 6 Manthe & Months Today

Time

You will now see price path of a portfolio. Suppose you want to buy portfolio A.

Q7

Suppose you have €10.000 to spend in portfolio A, what percentage do you want to

spend in portfolio A

10 20 30 40 50

|

60 70 80 90 100

Invested wealth ‘

Q8

What is your willingness to buy Portfolio A?

very slightly
unwilling  unwilling  unwilling
to buy to buy to buy
the asset the asset the asset
Willingness to buy O O O

slightly Very
willingto  willingto  willing to
buy the buy the buy the
Neutral asset asset asset
O O O O
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Q44

What do you think is the price of Portfolio A next year?

v

Demographics

) @
What is your age?
O 0-10
O 10-20
O 20-30
30-40
40-50
50-60
60-65

65+

O O OO O0O0

Do not want to say

Q2

In which country do you live?

Q3
What is your highest level of education?
(O Basisschool (elementary school)

Mavo (Pre-vocational secondary education)

Havo (Senior general secondary education)

Vwo (Pre-university education)

Hbo (Higher professional education)

O
O
O
(O Mbo (Secondary vocational education)
O
O Wo (University)

O

Other

+ Add page break
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Q4 How well do you rate your knowledge in asset markets?

What is your gender?

O Male
O Female
(O Non-binary / third gender

O Prefer not to say

O

Q5

How well do you rate your knowledge in asset markets?

Very bad
Knowledge in asset 0
markets
Q38

How Risky are you in general?

very risk
unwilling

Riskiness O

Somewhat
good,
bad Somewhat bad Good
O O O
slightly risk slightly risk
unwilling neutral willing
O O O

Very Good

@)

very risk
willing

@)

Q40
Do you have experience in investing?

O No
O Yes
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Table 2

The different price paths of treatments and their characteristics

-» - You will now see price path of a portfolio.
Suppose you want to buy portfolio C.

LR ~r

0
'
3 55 - f,/"w( 1
LS \
b A
o0 - m‘lﬁl’ﬂ \u\ 1 "!A'/W 4
‘U{ \. m\n
V‘V’"{\ l',”
b - " 4
W wl
"
0 v
x5 1 1
12 Vo ths -9 Mo iths £ Mund's -= Monlls Today
Time
Annual Daily Final return Skewness Kurtosis Maximum
Standard standard Return
deviation deviation
0.170 0.009 10% -0.005 2.855 -30%
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;ut Portfolio A S

85 ’(d \
~n i - a\. A

You will now see price path of a portfolio.
Suppose you want to buy portfoho A. N
Ll

A ;
!
Y, .

151 .

Pricc

5N

4

Annual Daily Final return Skewness Kurtosis Maximum
Standard standard Return

deviation deviation

0.170 0.009 -10% -0.005 2.855 30%
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T T T

70 Portfolio A
ﬂw i
65 - W w W",,\ :
-f.ﬂ'\h\%‘ 'ﬁm
80 ety o
4, " \
= mpfw‘ ¥
C 55 ;\N -
o
50 - -
45 - -
a0 - -
35 = 1 1 1 -
12 Months 3 Montrs 6 Manths 3 Morths Today
Time
Annual Daily Final return Skewness Kurtosis Maximum
Standard standard Return
deviation deviation
0.164 0.009 10% 0.069 2.692 30%
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70 - i
5 e Portfolio C @
n - 1
a V\'\
50 - .
Pv\’v« /W"
= \’w‘d‘/\v\ MW
LY s
a0 - “‘ 4
oo
36 - 1 1 ) .
-1ZMonlhs -9 Munl-s -8 Mo Lhs =& Monlhe Today
Time
Annual Daily Final return Skewness Kurtosis Maximum
Standard standard Return

deviation deviation

0.164 0.009 -10% 0.069 2.692 -30%
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Portfolio B

€0
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f*'w'(\,.,'n-\hf‘,‘\wg JM

e
K W\‘W““uu‘“\ |
Ny

45 - 1

Price

40

eb = 1 1 y B

12 \Vonths 9 Manths 6 Monins 3 \entrs Taday

65 .

go | Portfolio B i,

TN, J\,M "“
oy V‘JMM"\W""WA

Price
a

3

a0 .

;’b - -
-12Munts -9 Moiths -8 Mo ths -3 Moniths Tuday

Time

.. s .
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Table 3
Dispersion of age of participants
Age Freq. Percent Cum.
10-20 1 1.59 1.59
20-30 34 53.97 55.56
30-40 5 7.94 63.49
40-50 3 4.76 68.25
50-60 16 25.40 93.65
60-65 2 3.17 96.83
65+ 1 1.59 98.41
Do not want to say 1 1.59 100.00
Total 63 100.00
Table 4
Country of residence
Country Freq. Percent Cum.
Austria 1 1.59 1.59
France 1 1.59 3.18
Germany 1 1.59 4.77
Poland 1 1.59 6.36
Netherlands 49 77.78 84.14
Hong Kong 2 3.18 87.32
United Kingdom 4 6.35 93.67
United States 4 6.35 100.00
Total 63 100.00
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Table 5

Knowledge in Asset Markets
Knowledge in Asset markets Freq. Percent Cum.
Very Bad 4 6.35 6.35
Bad 11 17.46 23.81
Somewhat good, Somewhat bad 16 25.40 49.21
Good 24 38.10 87.31
Very Good 8 12.69 100.00
Total 63 100.00

Table 6

Education
Highest level of Education Freq. Percent Cum.
Hbo (Higher professional education) 7 11.11 11.11
Mbo (Secondary vocational education) 1 1.59 12.70
Vwo (Pre-university education) 2 3.17 15.87
Wo (University) 53 84.13 100.00
Total 63 100.00

Table 7

Gender
Gender Freq. Percent Cum.

Female 18 28.57 28.57

Male 44 69.84 98.41

Prefer not to say 1 1.59 100.00

Total 63 100.00
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Table 8

Risk Preference

Risk Preference Freq. Percent Cum.
Very risk averse 4 6.35 6.35
Slightly risk averse 18 28.57 34.92
Neutral 14 22.22 57.14
Slightly risk seeking 23 36.51 93.65
Very risk seeking 4 6.35 100.00
Total 63 100.00

Table 9

Experience in investing
Experience Freq. Percent Cum.
No 18 28.57 28.57
Yes 45 71.43 100.00
Total 63 100.00
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Table 10 Differences in means Willingness to buy in all domains (difference is tested with sign

rank test)
Mean willingness to Plain characteristics winner up-down Difference (z-score in
buy winner parentheses)

4.10 3.63 -0.47 (-1.124)

P<0.10* P<0.05** P<0.01***

Mean willingness to Plain characteristics winner straight Difference (z-score in
buy winner parentheses)
4.10 4.90 0.80** (2.157)

P<0.10* P<0.05** P<0.01***

Mean willingness to Plain characteristics winner down-up Difference (z-score in
buy winner parentheses)
4.00 4.26 0.26 (1.097)

P<0.10* P<0.05** P<0.01***

Mean willingness to Plain characteristics Loser up-down Difference (z-score in
buy Loser parentheses)
4.13 2.85 -1.18*** (-2.992)

P<0.10* P<0.05** P<0.01***
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Mean Willingness to Plain characteristics

buy Loser

4.03

Loser Straight

3.18

Difference (z-score in

parentheses)

-0.85** (-2.535)

P<0.10* P<0.05** P<0.01***

Mean Willingness to Plain characteristics

buy Loser

4.03

Loser down-up

4.26

Difference (z-score in

parentheses)

.23 (0.190)

P<0.10* P<0.05** P<0.01***
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Table 11

Difference in mean willingness to buy down-up price path compared to a up-down price path

(difference is tested with a ranksum test)

Mean willingness to Winner down-up Winner up-down Difference (z-score in
buy parentheses)
4.26 3.63 0.63 (1.368)

P<0.10 * P<0.05** P<0.01***

Mean Willingness to Loser up-down Loser down-up Difference (z-score in
buy parentheses)
2.56 4.033 1.473* (-1.874)

P<0.10 * P<0.05** P<0.01***
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Table 13

Mean expected price in the gain domain (difference is tested with a sign rank test).

Mean Expected price  Plain characteristics  Winner up-down Difference (z-score in
parentheses)
58.17 59.13 .96 (.508)
Mean Expected price  Plain characteristics ~ Winner Straight Difference (z-score in
parentheses)
58.17 59.41 1.24 (1.071)
Mean Expected price  Plain characteristics ~ Winner down-up Difference (z-score in
parentheses)
58.79 60.75 1.96 (0.868)

P<0.10* P<0.05** P<0.01***
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Table 14

Mean expected price in the loss domain (difference is tested with a sign rank test).

Mean Expected price  Plain characteristics

52.96

Loser down-up

51.19

Difference (z-score in

parentheses)

-1.77 (-1.051)

Mean Expected price  Plain characteristics

52.96

Loser straight

48.65

Difference (z-score in

parentheses)

-4.31** (2.035)

Mean Expected price  Plain characteristics

48.45

Loser up-down

47.10

Difference (z-score in

parentheses)

-1.35%* (-2.326)

P<0.10* P<0.05** P<0.01***
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Table 16

means of the investment propensity (difference is tested with a sign rank test)

Mean investment Plain characteristics
propensity in  winner
percentage

33.41

winner up-down

28.36

Difference (z-score in

parentheses)

-5.05 (1.052)

P<0.10* P<0.05** P<0.01***

Mean investment Plain characteristics
propensity in  winner
percentage

33.41

winner straight

42.16

Difference (z-score in

parentheses)

8.75*** (2.666)

P<0.10* P<0.05** P<0.01***

Mean investment Plain characteristics
propensity in  winner
percentage

29.37

winner down-up

34.51

Difference (z-score in

parentheses)

5.14** (2.018)

P<0.10* P<0.05** P<0.01***
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Mean investment Plain
propensity in Loser
percentage

30.50

characteristics Loser up-down

19.61

Difference (z-score in

parentheses)

-10.89%** (-2.671)

P<0.10* P<0.05** P<0.01***

Mean investment Plain
propensity in Loser
percentage

30.91

characteristics Loser Straight

24.76

Difference (z-score in

parentheses)

-6.15 (-1.436)

P<0.10* P<0.05** P<0.01***

Mean investment Plain
propensity in Loser
percentage

30.50

characteristics Loser down-up

32.46

Difference (z-score in

parentheses)

1.96 (0.690)

P<0.10* P<0.05** P<0.01***
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Table 19

Differences in up-down and down-up price paths in both domains. (difference is tested with a

rank sum test).

Mean investment Winner up-down Winner down-up Difference (z-score in
propensity in parentheses)
percentage

28.36 34.51 6.15 (-1.186)
Mean investment Loser up-down Loser down-up Difference (z-score in
propensity in parentheses)
percentage

32.46 19.03 -13.43** (-2.315)

P<0.10* P<0.05** P<0.01***
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