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Abstract: This study proposes the inverse differential information theory, which predicts a positive
relationship between misestimation and misplacement, two types of overconfidence. The inverse
differential information theory contrasts with the existing theory of differential information, which
argues for a negative relationship between these two types of overconfidence. This study shows that
these differences arise from opposing perspectives on the accuracy with which individuals assess their
own abilities or performance compared to others’. The inverse differential information theory posits
that people tend to evaluate others more objectively than they do themselves. A positive relationship
between misestimation and misplacement predicts that overestimation and overplacement, as well
as underestimation and underplacement, tend to occur together. Analysis using financial literacy
data from South Korean adults supports the prediction of the inverse differential information theory.
When these two types of overconfidence form a positive relationship, they are expected to have
systematically a significant impact on human decision-making and behavior. This study empirically
demonstrates that the positive relationship between misestimation and misplacement in financial
literacy significantly influences individuals’ financial behavior, specifically in the context of stock
market participation experience. The inverse differential information theory requires further empirical
validation across various domains, not just in the field of behavioral finance, to establish whether
the positive interaction between misestimation and misplacement consistently influences human
decision-making and behavior.

Keywords: financial literacy; overconfidence; misestimation; misplacement; inverse differential
information; stock market participation

1. Introduction

Overconfidence has been defined in various ways by different researchers. Moore and
Healy (2008) classified overconfidence into three main types: misestimation, misplacement,
and misprecision. To use the terminology of Moore and Healy (2008), misestimation can be
categorized into overestimation, in which individuals erroneously estimate their abilities
or performance better than the actual ones, and underestimation, in which individuals er-
roneously estimate their abilities or performance worse than the actual ones. Misplacement
can also be categorized into overplacement, in which individuals believe themselves to be
better than others when they are not, and underplacement, in which individuals believe
themselves to be worse than others when they are not.

Previous studies on overconfidence have predominantly focused on a single type of
overconfidence. There are relatively few studies that simultaneously analyze more than one
type of overconfidence, the relationships between them, and the impact of them on human
decision-making and behavior (Grežo 2021). In the field of behavioral finance, there are
a few studies that have addressed more than one type simultaneously. Glaser and Weber
(2007) reported that individual stock investors in Germany exhibited overestimation in
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their financial literacy and BTA (better-than-average) in their stock investment abilities,
with a correlation of 0.17 (p < 0.1) between the two. They found that only BTA had a
significant impact on stock trading volume. Deaves et al. (2009), in an experiment with
college students, analyzed three types of overconfidence—BTA, overprecision, and the
illusion of control—simultaneously, and found that misprecision and BTA had a signif-
icant positive impact on trading volume. They also identified a positive correlation of
0.21 (p < 0.1) between BTA and the illusion of control. Yang and Zhu (2016) analyzed the im-
pact of three overconfidence variables—misprecision, BTA, and the illusion of control—on
trading volume in an experimental setting. The correlations among these overconfidence
variables were not statistically significant. Pikulina et al. (2017) conducted an experiment
involving college students and financial professionals, in which they observed general
overestimation and better-than-average in financial literacy. They found that actual fi-
nancial literacy levels, misestimation, and BTA all tended to have a significant positive
impact on investment levels. However, they did not provide a correlation analysis between
misestimation and BTA. Anderson et al. (2017) showed that misestimation of financial liter-
acy positively affected retirement planning and precautionary saving, while misprecision
influenced only precautionary saving, with a correlation coefficient of 0.33 between the two
overconfidence variables. Merkle (2017) analyzed the impact of three types of financial
overconfidence—misestimation, misplacement, and misprecision—on trading volume, di-
versification, and the profitability of stock investments. Merkle’s study demonstrated that
the correlation between overestimation and overplacement was positive, with values of 0.16
and 0.15, both significant at p < 0.01. Vörös et al. (2021) simultaneously analyzed the impact
of the three types of overconfidence in financial literacy—misestimation, misplacement,
and misprecision—on the components of financial well-being. Their study found a strong
positive correlation of 0.817 (p < 0.01) between misestimation and misplacement.

In all the studies mentioned above, the correlations between overconfidence variables
are commonly analyzed as basic statistics rather than the primary focus. In recent review
studies on financial overconfidence or overconfidence and financial decision-making, there
are no studies that address the relationship between different types of overconfidence and
the reasons why such relationships exist (Singh et al. 2024; Karki et al. 2024; Grežo 2021).

Humans living in society always have a basic need to evaluate themselves (Anderson
et al. 2012). Especially when there are no objective evaluation criteria or when there is a lack
of distributional information on their comparison group, people often engage in social com-
parison (Festinger 1954; Goethals et al. 1991; Crusius et al. 2022). In such cases, they may
evaluate their abilities or performance inaccurately or incorrectly assess them in compari-
son with others’. Interestingly, both the over-evaluation and under-evaluation of oneself
are observed in the same data. This raises the question of the relationship between misesti-
mation and misplacement: Do people who overestimate their abilities or performance tend
to overplace them compared to others, or do they tend to underplace them?

Engeler and Häubl (2020) categorized two research streams concerning the relationship
between misestimation and misplacement in the field of psychology. One stream suggests a
negative association between misestimation and misplacement, while the other suggests a
positive association. For example, Krueger and Mueller (2002), Larrick et al. (2007), Moore
and Small (2007), and Moore and Healy (2008) report a negative relationship between the
two. Larrick et al. (2007) explained the negative correlation between two overconfidence
variables by assuming the strong positive correlation between subjective evaluation factors
of one’s abilities or performance and the weak correlation between these subjective factors
and actual performance. The present study particularly focuses on Moore and Small
(2007) and Moore and Healy (2008). They theoretically predicted a negative correlation
between misestimation and misplacement in a parsimonious manner using the concept of
differential information. They noted that information about others is more limited than
information about oneself and referred to this as “differential information”.

On the other hand, studies demonstrating the positive correlation between the two
often empirically propose various cognitive biases or distortions to explain it. A variety
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of cognitive biases have been suggested (e.g., Alicke 1985; Kunda 1990; Goethals et al.
1991; Alicke and Sedikides 2009; Epley and Dunning 2001, 2006; Helzer and Dunning 2012;
Balcetis and Dunning 2013). These studies commonly assert that when individuals evaluate
their abilities or performance, various cognitive biases and distortions intervene, making
these self-assessments inherently subjective and consequently inaccurate. Those studies
present findings that when individuals evaluate their own abilities or performance, they
tend to overestimate them, believing erroneously they are superior to the average of a
comparison group.

Generalizing parsimoniously the findings of the latter studies, “Inaccuracies in self-
assessment are greater than in assessing others”. This study conceptualizes this hypothetical
claim as “inverse differential information”. The inverse differential information theory
presents the following key prediction: there is a positive correlation between misestimation
and misplacement, with a tendency for overestimation to pair with overplacement and un-
derestimation to pair with underplacement. This study tests the prediction using financial
literacy data. It empirically demonstrates that a positive correlation exists between misesti-
mation and misplacement in financial literacy and then shows that this positive correlation
has a significant and combined effect on individuals’ experience with participating in the
stock market. The study data come from the survey data of a random sample of South
Korean adults aged 20 and older.

The paper is structured as follows: Section 2 introduces the theory of “inverse differ-
ential information” as a new way of explaining the positive relationship between mises-
timation and misplacement. From this, two hypotheses are proposed. Section 3 presents
the data, the operational definitions and measurements of variables, and the research
methods. Section 4 tests the hypotheses through data analysis. First, the research tests the
key prediction of the theory of inverse differential information using financial literacy data.
Following this, the paper empirically demonstrates the significant explanatory power of
the positive correlation between the two types of financial overconfidence on individual
financial behaviors and outcomes, focusing on stock market participation. The final section,
Section 5, presents the discussion and conclusions.

2. Literature and Hypotheses
2.1. Overconfidence in Social Comparisons

People have a basic need to understand themselves, and when an objective assessment
of themselves is not possible, they tend to engage in social comparison to evaluate their
abilities or performance through comparisons with others (Festinger 1954; Goethals et al.
1991; Anderson et al. 2012). Inaccurate assessments of one’s own abilities or performance is
likely to occur in social comparison processes, in which individuals attempt to evaluate their
abilities or performance relative to others in situations where there are no precise standards
of measurement or where basic distributional information is uncertain. For example, traits
such as kindness, tolerance, and the good driving skills of the general population are
difficult to evaluate because there is no agreed-upon scale, and it is difficult to know the
distributional information, such as the mean or variance of the comparison group to which
an individual evaluator belongs. This situation provides a favorable environment for social
comparison and overconfidence, which is a false evaluation of oneself.

The primary interest and analysis in this study are not the situation where one chooses
a specific comparison target.1 This study is concerned with how individuals evaluate their
abilities or performance compared to the group they belong to. The focus of the analysis is
on how an individual compares his or her own ability or performance to the average ability
or performance of the comparison group to which he or she belongs. In the context of social
comparison, inaccurate judgments or evaluations of one’s abilities or performance can be
divided into two types: misestimation, where one evaluates one’s abilities or performance
differently than they actually are, and misplacement, where one incorrectly evaluates one’s
abilities or performance in comparison to others.
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2.2. Inverse Differential Information Hypothesis

Early studies of overconfidence focused on explaining overestimation and overplace-
ment and attributed the causes of overconfidence to self-enhancing or self-protecting
psychological motivations (Festinger 1954; Hakmiller 1966; Alicke 1985). On the other hand,
the concept of egocentrism explains overconfidence not as a psychological motivation, but
as a result of a cognitive trait. Egocentrism is the tendency for people to evaluate their own
abilities or performance based primarily on information about themselves, with little regard
for the comparison group. When people perform well on a low-difficulty task, they focus
on the fact that they performed well, rather than thinking about whether the comparison
group will also perform well, and thus evaluate themselves as better than others (Weinstein
and Lachendro 1982; Goethals et al. 1991; Klar and Giladi 1999; Kruger 1999; Chambers
and Windschitl 2004; Kruger and Burrus 2004; Windschitl et al. 2008; Logg et al. 2018).

These researchers trace the basis for people’s overestimations and overplacement
judgments to a variety of cognitive biases. Goethals et al. (1991) explained that individuals
have a uniqueness bias, in which they perceive socially desirable behaviors they take as
unique and distinct from others, which leads them to see themselves as better than the
average person. Epley and Dunning (2001, 2006) explain that overestimation and overplace-
ment judgments of one’s own performance or abilities result from individuals’ tendency to
rely on individual case-based information and ignore distributional information about the
comparison group. Helzer and Dunning (2012) argue that overestimation and overplace-
ment are paired because people have an agency bias, which means that when predicting
their own future performance, people tend to give more weight to their own subjective
aspirations for future performance and less weight to their objective past performance,
while giving the opposite weight to others. Balcetis and Dunning (2013) found that when
people predict the behavior of others, they consider the impact of changing circumstances
and incorporate it into their predictions and estimations, but when they make predictions
about themselves, they are less likely to do so. Consequently, their study revealed that
greater errors in predictions and estimations of the impact of changing circumstances on
behavioral change occur in self-assessments rather than in assessments of others.

These studies use these different kinds of cognitive biases to explain only overestima-
tion and overplacement. However, in the real world, both overestimation and underestima-
tion, and overplacement and underplacement, tend to be observed simultaneously in the
same dataset. Therefore, there is a need for explanatory approaches that can address over-
estimation and underestimation, and overplacement and underplacement, simultaneously
(Arkes et al. 1987; Erev et al. 1994; Kruger 1999; Chambers and Windschitl 2004).

First, let us look at the research that explains both overestimation and underestima-
tion. Early on, it was noted that there is a close relationship between task difficulty and
misestimation. Lichtenstein et al. (1982) reported a number of examples of the negative
correlation between difficulty level and misestimation in probability assessments: people
tend to underestimate the outcome when the task is easy and leads to a good outcome, and
overestimate the outcome when the task is difficult. For example, people overestimate the
probability of unfavorable or unlikely outcomes, such as getting cancer from smoking or dy-
ing as a teenager within the next year, while underestimating the probability of favorable or
likely outcomes, such as staying healthy (Oskamp 1962; Viscussi 1990; Fishhoff et al. 2010).

Several approaches have been proposed to explain the negative association between
difficulty and misestimation. Huttenlocher et al. (1991) found out that individuals, when
asked to report an exact value but relying on inexact memory, engage in an estimation
process that combines what they remember with the categorical information. They noted
that this estimation process involves cognitive regression, wherein individuals focus on the
central (prototypic) categorical value while disregarding its periphery. Moreover, individu-
als demonstrate a strong inclination towards regressive or conservative judgments when
processing potentially incorrect information (Edwards 1968; Krueger and Mueller 2002;
Fiedler and Unkelbach 2014). This tendency means that upon receiving additional informa-
tion, people tend to make conservative judgments that only partly reflect the additional
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information, rather than correctly calculating the posterior probability as per Bayes’ theo-
rem. As a result, it is observed that individuals tend to underestimate their performance on
low-difficulty tasks due to insufficiently integrating the additional information, while they
tend to overestimate their performance on high-difficulty tasks.

Let us apply the concept of cognitive regression and conservative estimation to finan-
cial literacy as follows: Individuals with either high or low actual financial literacy tend
to exhibit cognitive regression, accepting some part of their estimation as an error. Those
with high actual financial literacy will underestimate their financial literacy, while those
with low financial literacy will overestimate theirs. As a result, a negative correlation is
observed between actual financial literacy and misestimation.

Next, we will examine research that explains both overplacement and underplacement
and the relationship between misestimation and misplacement. Perhaps the most important
question for this discussion is “Can a person have a more accurate picture of who they are
than others do, or is it the opposite?” Moore and Small (2007) and Moore and Healy (2008)
have proposed the differential information theory to answer this question. They noted
that information about others is more limited than information about oneself and referred
to this as “differential information”. They argued that an individual’s predictions about
others’ performance or abilities tend to regress more significantly to the mean compared to
predictions about themselves due to this differential information. When a task is easy and
the actual outcome is good, cognitive regression in estimation leads to an underestimation
of oneself, while cognitive regression is stronger for the relatively less-informed others.
Resultantly, an overplacement, where one believes erroneously they are better than others,
is observed. Conversely, for difficult tasks, overestimation due to cognitive regression and
underplacement due to differential information will be observed together. In other words,
based on the differential information perspective, Moore and Healy (2008) explain that
misestimation is positively correlated with task difficulty and misplacement is negatively
correlated with task difficulty, and consequently, there is a negative correlation between
misestimation and misplacement.

We can consider a perspective that is the opposite of differential information. In this
paper, this perspective will be called “inverse differential information”. This perspective
is well encapsulated in the statement, “We judge others based on what we see, but we
judge ourselves based on what we think and feel” (Pronin 2008, p. 1177). The inverse
differential information perspective holds that even if an individual has more information
about themselves than anyone else, their self-evaluation is inherently subjective and subject
to a variety of cognitive biases and distortions. As a result, the inaccuracy of an individual’s
self-assessment is likely to be greater than if they were looking at others objectively. More
and more specific information about oneself, rather than aiding in accurate evaluation, may
be used as a source of cognitive biases and distortion, making objective evaluation more
challenging. Furthermore, people are prone to engage in constructive cognitive behaviors
to convince themselves that they are more capable than others in order to avoid cognitive
dissonance during social comparison (Festinger 1957; Weinstein 1980; Taylor and Brown
1988; Goethals et al. 1991; Kunda 1990; Alicke and Sedikides 2009; Crusius et al. 2022),
and it is difficult for people to even recognize that these cognitive processes are taking
place (Pronin 2008; Wilson and Dunn 2004; Cohen 1981). As a result, people are hindered
from objectively interpreting and storing and recalling information about their abilities or
performance, leading to the distortion of information and systematic biases.

A meta-analysis by Mabe and West (1982) of 55 studies on the self-evaluation of peo-
ple’s abilities or performance in various fields found that the average correlation between
the two was 0.29 (standard deviation, 0.25). When Zell and Krizan (2014) synthesized
22 meta-analyses that measured the correlation between the self-evaluation of ability and
actual performance, they found a mean correlation of 0.29 (standard deviation, 0.11). Evi-
dently, the recognition of one’s abilities or performance are empirically only weakly related
to one’s actual abilities or performance.
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The inverse differential information theory is a perspective implicit in the egocentrism
account and the work of Dunning and his colleagues. However, these studies merely
explain the combination of overestimation and overplacement by invoking various cogni-
tive biases, such as egocentric bias, uniqueness bias, case-based information reliance bias,
agency bias, and so on. They do not account for the combination of overestimation and
overplacement along with underestimation and underplacement.

The implication of various cognitive biases is that they result in an individual’s self-
assessment being less accurate than their assessment of others. The inverse differential
information theory is an integrated and parsimonious theory that posits, due to various
cognitive biases and distortions, “an individual’s self-assessment is less accurate than their
assessment of others”. This theory stands in opposition to Moore and Small (2007) and
Moore and Healy’s (2008) differential information theory. The inverse differential infor-
mation theory offers comprehensive explanatory power, providing a general expectation
that encompasses not only the pairing of overestimation and overplacement but also the
pairing of underestimation and underplacement, suggesting a positive correlation between
misestimation and misplacement.

Let us apply the inverse differential information theory in conjunction with the prin-
ciple of conservative estimation under uncertainty to changes in task difficulty. When a
task is easy and the actual performance appears good, according to cognitive regression or
conservative estimation, underestimation will occur. According to the inverse differential
information theory, an individual objectively recognizes the low difficulty of a task and,
reflecting this, rates the average performance of the comparison group highly. However,
they tend not to sufficiently reflect this in their evaluation of their own performance or
tend to evaluate their own performance less accurately, leading to a greater regression to
the mean. Consequently, with easier tasks, there is a tendency to for individuals not only
underestimate but also underplace their performance relative to the group average. Under-
estimation and under-placement are thus observed simultaneously. In the case of high task
difficulty, overestimation along with overplacement will be observed, since misestimation
is positively correlated with difficulty and misplacement is also positively correlated with
difficulty in the perspective of inverse differential information, leading to the conclusion
that there is a positive correlation between misestimation and misplacement. This is in
direct opposition to the predictions of Moore and Small (2007) and Moore and Healy’s
(2008) differential information theory.

The difference between the two opposing inferences about the relationship between
misestimation and misplacement can be illustrated by the calibration curve depicted in
Figures 1 and 2. A calibration curve is a line that compares subjective probability judgments
to actual probabilities (Lichtenstein et al. 1982). When the subjective probability judgment is
the same as the actual one, the measurement is correct (calibrated), and when it is different,
the measurement is incorrect (miscalibrated). In the differential information reasoning in
Figure 1, the prediction line for one’s own performance is relatively closer to the 45◦ line
than the prediction line for the average performance of unfamiliar others. This is because
one believes that the accuracy of predicting one’s own performance is higher than the
accuracy of predicting the performance of unfamiliar others. The 45◦ line is the line that
represents actual performance or accurate prediction. In contrast, the inference from the
inverse differential information, illustrated in Figure 2, presents the opposite scenario: the
relative positions of the two prediction lines are inversed.

For example, for a low-difficulty range with a high actual correct rate of 0.9, the
differential information inference suggests that in Figure 1, where the actual correct rate is
‘a’, an individual predicts a lower score of ‘b’ for one own’s score and a much lower score
of ‘c’ for others’ average scores. Thus, the underestimation of ‘b-a’ and the overplacement
of ‘b-c’ are observed in pairs. On the other hand, the inverse differential information
inference suggests that in Figure 2, underestimation by ‘r-p’ and underplacement by ‘r-q’
are observed in pairs. The same can be said for the harder case, where the actual correct
rate is 0.2.
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differential information. An example of the differential information perspective’s prediction of beliefs
about performance by self and others on a 10-item financial literacy test as a function of the actual
score of the person doing the predicting, assuming the person expected a score of 5 prior to taking
the test. Point ‘a’ represents a situation where the actual accuracy rate and the predicted accuracy
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What becomes clear from the above discussion is that cognitive conservatism in
estimation under uncertainty and differential information are not the same. Cognitive
conservatism in estimation is a cognitive tendency to regress observations that deviate from
the mean back towards the mean. Differential information posits the separate claim that
cognitive conservatism occurs more strongly towards others than towards oneself. In con-
trast, inverse differential information posits the opposite claim, that cognitive conservatism
occurs more strongly towards oneself than towards others. When cognitive conservatism
in estimation is combined with differential information, a negative correlation between
misestimation and misplacement is predicted. However, when cognitive conservatism in
estimation is combined with inverse differential information, a positive correlation between
misestimation and misplacement is predicted. Applying the above reasoning to financial
literacy yields the following hypothesis:

Hypothesis 1. If the inverse differential information theory holds, a positive correlation between
misestimation and misplacement in financial literacy will be observed.

The inverse differential information theory presupposes that conservative estimation
or cognitive regression is valid. That is, Hypothesis 1 predicts that if misestimation in
financial literacy shows a negative correlation with the actual score, then the inverse
differential information theory will establish a positive correlation between misestimation
and misplacement in financial literacy.

2.3. Correlation between Misestimation and Misplacement and Stock Market Participation

The so-called “stock participation puzzle”—the low proportion of households holding
stocks despite the equity premium—was noted early on (Haliassos and Bertaut 1995;
Campbell 2006), and the lack of financial literacy among households remains one of the
leading hypotheses to explain this. Van Rooij et al. (2011) demonstrated that higher
financial literacy has a positive effect on stock market participation, while Yoong (2011) and
Yeh and Ling (2022) showed that low financial literacy negatively impacts stock market
participation. In addition, Lusardi and Mitchell (2007), Van Rooij et al. (2012), Xia et al.
(2014), and Allgood and Walstad (2015), Chen and Chen (2023) empirically demonstrated
that low financial literacy negatively affects wealth size. They explained that this is because
low financial literacy hinders retirement planning or stock market participation, thereby
adversely affecting savings and wealth accumulation. In other words, the less financially
literate an individual or household is, the less familiar they are with stocks and the more
hesitant they are to invest in stocks for fear of making investment mistakes (Campbell 2006;
Calvet et al. 2009; Agarwal et al. 2009).

Financial behavior is affected by not only individuals’ financial literacy but also by the
way in which they subjectively evaluate their financial literacy. Van Rooij et al. (2012) found
that underestimating one’s financial literacy negatively impacts the size of wealth, while
Deaves et al. (2009), Xia et al. (2014), Allgood and Walstad (2015), and Ingelbrecht and Tedde
(2024) showed overestimating one’s financial literacy has a significant positive relationship
with the scale of stock investments, the proportion of stock investments in a portfolio of
financial assets, and stock trading. Yeh and Ling (2022) found that overestimation impacts
stock market participation experience. However, few studies have analyzed the impact of
both types of financial literacy overconfidence—misestimation and misplacement—on stock
market participation simultaneously. Merkle (2017) analyzed the impact of three forms of
overconfidence in financial literacy—misestimation, misplacement, and overprecision—on
the stock trading volume, trading frequency, investment diversification, and risk-taking of
individual investors in the UK. When all three types of overconfidence are simultaneously
included in the estimation model, he found that misestimation contributes significantly
to poor investment diversification, and misplacement has a significantly positive effect on
stock trading volume, stock trading frequency, and investment risk acceptance.
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This study attempts to simultaneously analyze the impact of two types of financial lit-
eracy overconfidence—misestimation and misplacement—on the investment experience in
financial securities such as stocks, bonds, and mutual funds. Hereafter, this experience will
be referred to as the “stock participation experience”. According to the differential informa-
tion theory, where overestimation pairs with underplacement and underestimation pairs
with overplacement, they would act to cancel each other out. For instance, if individuals
with low financial literacy overestimate their abilities or performance but simultaneously
underplace them, their tendency toward irrational behavior due to overestimation could be
mitigated by their underplacement. In other words, if the differential information theory is
correct, it is expected that the interaction of misestimation and misplacement would have
difficulty exerting a systematic effect on financial decision-making performance. On the
other hand, if a positive correlation between misestimation and misplacement is observed
according to the inverse differential information theory, the interaction of overestimation
and overplacement would promote the stock participation experience, while the interaction
of underestimation and underplacement would inhibit the stock participation experience.
Thus, the following hypothesis, Hypothesis 2, can be proposed:

Hypothesis 2. If misestimation and misplacement show a positive correlation, the interaction of
misestimation and misplacement will have a positive impact on securities participation experience.

Although there are differences between countries, people generally have relatively low
levels of financial literacy, especially among younger, older, female, and less educated indi-
viduals (Lusardi and Mitchell 2007, 2014; Stolper and Walter 2017; Arrondel 2018). For most
people, investing in securities is a challenging area. If overestimation and overplacement
in financial literacy appear together among those with low financial literacy, those people
may participate in securities investment due to overconfidence and suffer financial losses
and distress due to irrational investment decisions. On the other hand, the combination of
underestimation and underplacement tends to occur in people with high financial literacy.
In this case, the individuals are in a situation where they have the necessary knowledge
and the ability to apply it, so the damage from irrational decision-making due to overconfi-
dence may not be as severe. However, they might avoid stock participation due to their
underestimation and underplacement, and thus experience a loss of opportunities. It is
worthwhile to compare the combined impact of misestimation and misplacement on the
stock participation experience in low and high financial literacy groups.

3. Materials and Methods
3.1. Materials

The survey, which included a financial literacy questionnaire, was administered to
South Korean adults aged 20 and older from June to September 2018 using random digit
dialing, with the goal of sampling 1000 observation cases. An observation was obtained
when a professional survey company dialed a randomly generated mobile phone number,
texted a survey to the phone, and the recipient responded to the survey. A small coffee
coupon was offered to respondents online as an incentive to complete the survey.

After this process, we ended up with 1002 observations. There are 533 men and 469
women. By age, the number of respondents in their early 20s, late 20s, 30s, 40s, 50s, and
60s and over is 381, 125, 184, 138, 123, and 51, respectively. The high number of cases in
the 20s is due to the fact that we planned to have a sample of 400 college students and 600
non-college adults. As planned, we obtained observations from 402 college students and
600 non-college adults.

As requested in the questionnaire, respondents first provide their demographic per-
sonal information. Next, respondents are asked, “How would you rate your financial
literacy level compared to the average person?” Next, respondents are asked to indicate
their response to each of the 10 questions to measure their financial literacy, and for each
question, they rate their level of confidence in the probability that their response is the cor-
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rect answer. These subjective response tendencies of a respondent are then combined with
the respondent’s actual financial literacy score to produce information on misestimation
and misplacement.

This research design is a quasi-experimental design in research methodology, because
the sample is not randomly assigned (Meyer 1995; Shadish et al. 2002, chap. 4). Respondents
categorize their level of comparative belief about their financial literacy by some unknown
characteristic, rather than in a way that creates a selection bias, such as voluntariness.
A quasi-experimental research design is sufficient, because the focus of this study is not
on determining causality between misestimation and misplacement, but rather on the
statistical relationship between the two.

3.2. Definitions of Measurement Variables

The survey asks respondents demographic and socioeconomic questions, followed
immediately by “Compared to the average person, how do you think your financial literacy
level is?” and ask to select one of the following responses: worse than average (WTA),
around average (AVRG), or better than average (BTA). The self-assessed financial literacy
compared to the group average will be referred to hereafter as the “comparison belief”. The
survey is designed to ensure that the comparison belief is not influenced by the financial
literacy measurement. Respondents first answer the question about the comparison belief
before their financial literacy is assessed.

The assessment tool for measuring actual financial literacy is a test sheet consisting of
10 financial literacy questions in a 4-way multiple-choice format with one correct answer.
The 10 questions measuring financial literacy consist of the types and characteristics of
financial instruments, such as bank deposits, stocks, and bonds, loan rates and terms,
managing personal credit, calculating compound interest, inflation and real interest rates,
and the effects of monetary policy. The score a respondent achieved by completing the test
paper (hereafter referred to as the “actual score”) is determined by awarding one point for
each question answered correctly, for a total of 10 points.

For each individual item measuring financial literacy, respondents record their answer
and indicate the degree to which they are confident that their answer is the correct one
by selecting one of the following four-point Likert scales: “I don’t know at all”, “half and
half”, “almost certain”, or “definitely certain”2 We operationally define the total number of
items for which the respondent answered “almost certainly” or “definitely certainly” as
the respondent’s self-assessed predicted score (hereafter referred to as “predicted score”).
A respondent’s misestimation measure is operationally defined as the difference between
his/her predicted score and his/her actual score. A respondent’s misestimation score is an
integer that theoretically ranges from a minimum of −10 to a maximum of 10. A positive
sign on the misestimation score corresponds to an overestimation and a negative sign to
an underestimation.

WTA and BTA, per se, do not imply underplacement and overplacement, respectively.
If respondents rate themselves as BTA and their actual performance aligns with this belief, it
is not overplacement but a correct placement. Overplacement occurs when individuals rate
themselves as BTA despite the fact that they are not. Likewise, underplacement happens
when individuals rate themselves as WTA despite the fact that they are not. When the
comparison belief matches the actual level, it is not a misplacement but rather a correct or
exact placement.

There is a body of research that classifies people as overplacements, underplacements,
or exact placements, based on whether their self-rated subjective financial literacy and their
actual financial literacy are greater or less than the (standardized) average, respectively
(Xia et al. 2014; Kramer 2016; Porto and Xiao 2016; Lewis 2018; Chen and Chen 2023).
These categorizations only categorize subjects as “above average” or “below average”
without considering the “average level” category. By only categorizing the true scores into
below average and above average, it becomes impossible to define an actual score that
corresponds to the respondents who rated themselves as AVRG. To avoid this problem,
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a range for the average score group should be defined for the actual scores. How this
range is defined is operational. Once the range for the average score group is operationally
determined, respondents with their actual scores will fall into one of the three groups:
lower than the middle (LTM), the middle (MDL), or higher than the middle (HTM).

Since the actual score has a mean of 5.55 out of 10 and approximates a normal distri-
bution, one can consider defining the range of average scores narrowly as 5–6, centered
around the mean, more broadly as 4–7, or even more broadly as 3–8. The range of 5 to 6
is the smallest possible range that includes the true mean score of 5.55. In this case, the
proportion of observations where individuals rate themselves as AVRG and their actual
score falls within this average range is 22.7%. If the average range is set to 4–7 points, the
proportion is 63.2%, and if set to 3–8 points, the proportion is 83.6%. Setting the range
of the actual score group to 4–7 points is closest to the 60.8% of respondents who rate
themselves as AVRG. Therefore, the analysis will focus on the case where the MDL group
range is set to 4–7 points. Meanwhile, to evaluate the interaction between misestimation
and misplacement in financial literacy, an interaction term is generated by multiplying the
two overconfidence factors.

3.3. Methods

To test Hypothesis 1, we first verify whether there is a negative correlation between
actual financial literacy scores and misestimation through correlation analysis and OLS
multiple regression analysis. We set an average range for respondents’ actual financial
literacy and categorize the respondent group into LTM, MDL, and HTM. This is combined
with the comparison belief about financial literacy to create a variable that operationally
measures misplacement. Hypothesis 1 is tested by confirming the correlation between
misestimation and misplacement through correlation analysis and OLS multiple regres-
sion analysis. Hypothesis 2 is tested by conducting a binary logistic regression analysis,
using stock market participation as the dependent variable and financial literacy mises-
timation, misplacement, and the interaction term of misestimation and misplacement as
independent variables.

4. Results
4.1. Basic Statistics

The descriptive statistics of the actual and predicted financial literacy scores and
misestimations for the 1002 observations are presented in Table 1. Actual scores are near-
normally distributed, ranging from 0 to 10, with a median and mode of 6, a mean of 5.55,
and a standard deviation of 2.09. The predicted score has a median of 3, a mode of 0, and a
mean of 3.92. The observations with a predicted score of 0 and 1 are 20.3% and 12.9% of the
total observations.

Table 1. Basic statistics of financial literacy variables.

Min. Max. Average Median Mode S. D.

Actual Score 1 10 5.55 6 6 2.09
Predicted score 0 10 3.92 3 0 3.34
Misestimation −10 8 −1.63 −2 −3 2.98

In the survey, respondents identified themselves as either WTA, AVRG, or BTA. The
range for the MDL group was set to 4–7 points. Respondents with an actual score of 8 or
above were classified as HTM, and those with an actual score of 3 or below were classified
as LTM. By classifying actual scores into the groups of LTM, MDL, and HTM, a 3 × 3 matrix
for actual groups and comparison belief levels was created.

Table 2 sequentially shows the mean values of the actual score, predicted score, and
misestimation in each cell of the 3 × 3 matrix. The cells on the main diagonal of Table 2
are the cases where the comparison belief classification matches the level of actual scores.
These include respondents who consider themselves BTA and score above the MDL score
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range, those who consider themselves AVRG and score within the MDL range, and those
who consider themselves WTA and score below the MDL range, which we operationally
define as an exact placement. The cells below the main diagonal represent cases where
the subjective comparison belief ranking is higher than the actual score ranking, which
is defined as overplacement. That is, the individuals in the BTA and LTM cell and the
BTA and MDL cell think their financial literacy is better than the average actual score,
though their literacy actually belongs to LTM or MDL at most, and the individuals in the
AVRG and LTM cell think their financial literacy ranks as average, though their one actually
belongs to LTM. The cells above the main diagonal represent cases where the comparison
belief ranking is lower than the actual score ranking, which is defined as underplacement.
In particular, if the AVRG and LTM cell and the BTA and MDL cell are relatively “weak
overplacement”, the BTA and LTM cell can be called “strong overplacement”. Similarly, if
the WTA and MDL cell and AVRG and HTM are relatively “weak underplacement”, the
WTA and HTM cell can be called “strong underplacement”. The mean overestimation for
the LTM group is −0.12, which is not significantly different from zero and is significantly
smaller in absolute value at p < 0.001 compared to the means for the MDL and HTM groups.
Notably, the strong overplacement group of LTM and BTA has a positive misestimation
mean of 1.82.

Table 2. Cross-tabulation between comparison belief and actual score group.

Actual Score Group

LTM MDL HTM

Comparison
belief

WTA 2.53, 1.87, −0.66
(0.75, 2.74, 2.80)

5.32, 2.66, −2.66
(1.08, 2.80, 2.74)

8.32, 4.43, −3.89
(0.53, 2.82, 2.93)

AVRG 2.49, 2.30, −0.19
(0.63, 2.56, 2.63)

5.44, 3.49, −1.95
(1.06, 3.02, 2.92)

8.55, 6.44, −2.11
(0.66, 3.16, 3.07)

BTA 2.29, 4.11, 1.82
(0.85, 2.78, 1.97)

5.61, 4.60, −1.00
(1.15, 3.08, 2.77)

8.81, 8.63, −0.18
(0.74, 2.17, 2.06)

Total 2.48, 2.37, −0.12
(0.69, 2.69, 2.75)

5.44, 3.46, −1.97
(1.08, 3.03, 2.90)

8.58, 6.75, −1.84
(0.68, 3.17, 3.04)

Note: Numbers in parentheses are the standard deviations.

The placement variables consist of strong underplacement, weak underplacement,
exact placement, weak overplacement, and strong overplacement, and since these categories
have an ordinal nature, we can assign the numbers 1, 2, 3, 4, and 5 to each of them. Next,
we create an interaction variable between misestimation and the ordered placement by
multiplying these two variables operationally. You can see the descriptive statistics of the
interaction term at Table 3. In the overall sample, the interaction variable ranges from a
minimum of −24 to a maximum of 35, with a median of −6, a mean of −4.1, and a standard
deviation of 8.76, approximating a normal distribution. When analyzed by financial literacy
levels, the mean of the interaction term is smallest for the LTM group at −0.10, followed by
−5.47 and −3.00 for the MDL and HTM groups, respectively. The reason for the smallest
mean in the LTM group is that the mean of misestimation is close to zero, even though
the mean of misplacement is the largest. The magnitude of the standardized deviation is
largest for LTM at 10.74 and smallest for HTM at 5.91.

Table 3. Descriptive statistics of the interaction term by financial literacy level.

Interaction Misestimation Misplacement

N Mean Median S. D. Mean Mean

LTM 172 −0.10 −4 10.74 −0.12 3.83
MDL 633 −5.47 −6 8.55 −1.97 2.92
HTM 197 −3.00 −2 5.91 −1.84 2.13
Total 1002 −4.06 −6 8.77 −1.63 2.92
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Table 4 shows the correlation between the interaction term and the actual financial
literacy scores, misestimation, and misplacement. The interaction term is significantly
negatively correlated with the actual score variable in the LTM group. The interaction
term exhibits a strong positive correlation of 0.93 or higher with misestimation across all
financial literacy groups. The interaction term shows a significant positive correlation with
misplacement in the LTM and HTM groups at p < 0.05, but the relationship is not significant
in the MDL group.

Table 4. Correlations between the interaction term and financial literacy variables.

Target (N) Actual Score Misestimation Misplacement

LTM (172) −0.22 ** 0.99 ** 0.18 *
MDL (633) −0.06 0.97 ** −0.02
HTM (197) 0.05 0.93 ** 0.33 **
Total (1002) −0.11 ** 0.95 ** 0.07 *

Note: Correlation coefficients with actual score and misestimation are Pearson’s coefficient and Spearman’s rho
with misplacement. *, ** indicate statistical significance at p < 0.05, p < 0.01, respectively.

4.2. Test of Hypothesis 1

Hypothesis 1 posits that there will be a positive correlation between misestimation
and misplacement in financial literacy. First, Figure 3 shows the scatterplot of actual scores
and misestimations in financial literacy. The observed calibration curve in Figure 4 plots
the average predicted score against each actual score. For each actual score, the difference
between the average predicted score and the actual score is the misestimation. This is the
typical calibration curve reported by Lichtenstein et al. (1982). The calibration curve in
Figure 4 shows that overestimation is observed for the lowest actual scores of 1 and 2, and
underestimation is observed for the higher actual scores.
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The Pearson correlation between actual score and misestimation is −0.170 at p < 0.01.
Furthermore, when misestimation is estimated using OLS regression only with actual scores,
the estimated coefficient is −0.243 and significant at p < 0.001. When basic demographic
and socioeconomic controls such as gender, age group, and household income are added to
the estimation model, the estimated coefficient for the actual score is −0.400, indicating a
stronger negative correlation between misestimation and actual score. As a result, there is
a significant negative correlation between the misestimation and actual score of financial
literacy. This means that the cognitive conservatism in estimating financial literacy is
supported by the data.

Table 5 shows the average actual scores, predicted scores, and the misestimation of
financial literacy for the five placement groups. The average actual scores for each group
are significantly different from each other at p < 0.01, while the average predicted scores do
not show a significant difference. It implies that the average misestimation for the strong
and weak misplacement groups are significantly different from each other at p < 0.1. For
the strong and weak underplacement groups, the average misestimation is different from
each other at p < 0.05, and for the other groups the differences are significant at p < 0.001.

Table 5. Average financial literacy scores for the five placement groups.

N Actual Score (A) Pred. Score Misestimation (M) M/A

Strong overplacement 17 2.29 (0.85) 4.12 (2.78) 1.82 (2.72) 0.79
Weak overplacement 197 3.90 (1.80) 3.34 (3.03) −0.55 (2.72) −0.14

Exact placement 512 5.58 (1.77) 3.97 (3.41) −1.62 (2.89) −0.29
Weak underplacement 239 6.64 (1.84) 4.21 (3.49) −2.43 (2.88) −0.36
Strong underplacement 37 8.32 (0.53) 4.43 (2.82) −3.89 (2.93) −0.46

Note: The numbers in parentheses are standard deviations.

In Table 5, as we move step-by-step from the strong underplacement to strong over-
placement, the values of misestimation and the ratios of misestimation relative to the actual
score gradually increase. This indicates an increasing transition from severe underestima-
tion to overestimation. When treating strong and weak underplacement, exact placement,
and weak and strong overplacement as ordinal variables (i.e., assigning values 1, 2, 3, 4,
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5 in order) or as nominal variables, and calculating the nonparametric correlation coeffi-
cients with misestimation, the Spearman rho and Kendall tau-b values are 0.257 and 0.208,
respectively, both significant at p < 0.01. This demonstrates a significant tendency for over-
estimation to pair with overplacement and underestimation to pair with underplacement.
The data do not conflict with Hypothesis 1.

Table 6 shows the results of OLS-regressing misestimation on the placement dummy
variables. Model 1 includes only the placement dummies in the model. The reference for
the placement dummies is the exact placement group. The results show that the estimated
coefficients of all misplacement dummy variables are significant at p < 0.001. Compared to
the exact placement group, the misestimations of the strong overplacement group and the
weak overplacement group are higher on average by 0.688 and 0.265 points, respectively.
On the other hand, the misestimations of the weak underplacement group and the strong
underplacement group are, on average, −0.410 and −2.277 higher than that of the reference,
respectively. Model 2 includes the actual financial literacy scores and basic demographic
and socioeconomic controls in Model 1. The positive correlation between misestimation
and misplacement is still significant, and the estimated coefficient of the actual score is
−0.195, which is significant at p < 0.001. In conclusion, there is a positive correlation
between misestimation and misplacement as well as conservative estimation in financial
literacy estimation. In accordance with the inverse differential information theory, there
is a statistically significant tendency for overestimation to pair with overplacement and
underestimation to pair with underplacement. The data support Hypothesis 1, and the
hypothesis cannot be rejected.

Table 6. Results from OLS-regressing misestimation on misplacement dummy variables.

Model 1 Model 2

B t B t

Constant −1.615 −12.800 *** −1.680 −4.895 ***
Strong overplacement 0.688 4.885 *** 0.604 4.352 ***
Weak overplacement 0.265 4.436 *** 0.223 3.658 ***
Weak underplacement −0.410 −3.665 *** −0.365 −3.277 **
Strong underplacement −2.277 −4.684 *** −1.939 −3.958 ***
Actual score −0.195 −3.714 ***
Control variables Not included Included

Model Fit, Explanatory Power F = 23.8 (p = 0.000),
adj. R square = 0.083.

F = 15.8 (p = 0.000),
adj. R square = 0.172.

Notes: N = 1002. The reference for the placement dummies is the exact calibration group. Control variables
include sex, marriage, age, and household income level. Note: **, *** indicate significance at p < 0.01, and p < 0.001,
respectively.

4.3. Test of Hypothesis 2

To test Hypothesis 2, we conduct a comparative analysis of the effect of misestimation,
misplacement, and their interaction on stock participation experience across the entire
sample and within the groups categorized by the levels of financial literacy: LTM, MDL,
and HTM. Before performing the regression analysis, we examine the proportion of stock
participation experience across the explanatory and control variables in Table 7. A respon-
dent’s stock participation experience is defined as whether the respondent is currently
investing or has ever invested in securities such as stocks, bonds, mutual funds, etc.

The percentage of all respondents with stock participation experience is 0.37. As the
level of financial literacy increases, the stock participation experience ratio significantly
rises. There are no statistically significant differences in the ratios of stock participation
experience across the placement groups. The ratio of stock participation experience for
men is 0.45 compared to 0.29 for women. Experience in stock investing is significantly
lower among those in their 20s than among those in their 30s and older, with no significant
difference among those in their 30s and older. Married respondents have a ratio of 0.54
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compared to 0.27 for single respondents. When comparing by median household income,
the likelihood of stock participation experience increases significantly with household
income level. The probability of having stock participation experience is 0.59 for those
with a family member who invests in securities, compared to 0.27 for those without such a
family member, and the difference is significant.

Table 7. Securities participation experience in the discrete independent variables.

Variable Item N Ratio of Experience S. D. F(p)

actual score group
LTM 172 0.25 0.43

26.931(0.000)MDL 633 0.34 0.47
HTM 197 0.58 0.49

placement
group

overplacement 276 0.40 0.49
1.251(0.287)exact placement 512 0.35 0.48

underplacement 214 0.40 0.49

Sex
Male 533 0.45 0.50

26.783(0.000)Female 469 0.29 0.45

Age group

20s 506 0.21 0.41

31.718(0.000)
30s 184 0.54 0.50
40s 138 0.50 0.50
50s 123 0.55 0.50

60s or older 51 0.59 0.50

Marriage Married 382 0.54 0.499
80.958(0.000)Unmarried 620 0.27 0.444

Household income
level

Below median income 317 0.25 0.435

19.773(0.000)
Around median income 288 0.39 0.488
Above median income 349 0.50 0.501
I do not know income 48 0.15 0.357

Stock participation
of family member

Yes 325 0.59 0.492
107.532(0.000)No 677 0.27 0.444

Total 1002 0.37 0.484

Notes: ‘Ratio of experience’ means the average ratio of stock participation experience of the respondents at each
corresponding item group. F and p denote F-value and p-value from analysis of variance, respectively.

Table 8 shows the estimation results of a binary logistic model with stock participation
experience as the dependent variable for the entire sample. The dependent variable takes
the value of 1 if an individual has ever invested in stocks, bonds or funds or is currently
investing in securities, and 0 otherwise. As shown in Table 5, the number of cases of strong
overplacement and strong underplacement is not large, at 17 and 37 cases, respectively. This
leads to a low degree of freedom issue in a binary logistic regression model when conducted
by groups categorized by financial literacy levels. Therefore, strong overplacement and
weak overplacement are combined into “overplacement” and strong underplacement and
weak underplacement combined into “underplacement” for the analysis model.

In Model 1a of Table 8, the actual financial literacy score, misestimation, misplacement
dummies, and basic control variables are included in the model for estimation. To avoid
collinearity issues that may arise due to high correlation between misestimation and the
interaction term, the interaction term is excluded, and only misestimation is included in
the estimation model. In Model 1b, the interaction term is included in the model instead
of misestimation for analysis. In addition to the explanatory variables, control variables
such as gender dummy, marital status dummy, age group dummies, household income
level dummies, and whether family members invest in securities are included. Exp(B) is
the odds ratio of an estimated coefficient, indicating the ratio of the probability of having
stock participation experience to the probability of not having such experience.
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Table 8. Binary logistic estimation results for stock participation experience.

Model 1a Model 1b

B Wald Exp(B) B Wald Exp(B)

Actual score 0.281 34.728 1.324 *** 0.280 34.473 1.323 ***
Misestimation 0.108 15.989 1.114 *** - - -
Overplacement 0.231 10.251 1.260 ** 0.234 10.466 1.264 **
Underplacement −0.234 1.404 0.791 −0.339 2.987 0.712 †

Interaction - - - 0.034 14.581 1.035 ***
Sex (Male) 0.448 7.593 1.565 ** 0.459 7.995 1.582 **
Marriage (Married) 0.091 0.153 1.096 0.111 0.226 1.117
Age group (30s) 1.205 23.777 3.335 *** 1.209 24.005 3.349 ***
Age group (40s) 0.989 11.713 2.687 ** 0.964 11.133 2.623 **
Age group (50s) 1.292 17.249 3.641 *** 1.273 16.750 3.572 ***
Age group (60s or older) 1.231 9.114 3.425 ** 1.250 9.393 3.489 **
Below median income −0.600 8.537 0.549 ** −0.602 8.581 0.548 **
Above median income 0.081 0.183 1.085 0.088 0.215 1.092
I do not know income −0.393 0.746 0.675 −0.375 0.681 0.687
Experience of family member 1.231 99.018 3.424 *** 1.237 56.499 3.445 ***
Constant −3.219 110.857 0.062 *** −3.019 100.020 0.039 ***
N, Explanatory Power N = 1002. pseudo R square = 0.355. N = 1002. pseudo R square = 0.295.

Notes: The pseudo R-squared is Nagelkerke R-squared. Exp(B) is the odds ratio. The reference for placement
dummies is the calibration group. The reference variables for sex, marriage, and age brackets are female, unmar-
ried, and 20s, respectively. For income levels, the reference variable is ‘around median household income’. The
reference variable for experience of family member is ‘no family member investing in securities. †, **, *** denote
significance at p < 0.1, p < 0.01, and p < 0.001, respectively.

In Model 1a, the odds ratio of the actual financial literacy score is 1.324, indicating
that for each 1-point increase in the actual score, the odds of stock participation experience
increase by 32.4% at p < 0.001. For each 1-point increase in misestimation, the odds
of securities participation experience increase by 11.4% at p < 0.001. Respondents with
overplacement have a 26.0% higher odds of stock participation experience than those with
exact placement. For underplacement, the odds of having stock participation experience
decrease, significant at p < 0.1. In Model 1b, the odds ratio for the interaction term,
included instead of misestimation, is 1.035 at p < 0.001, meaning that for 1-point increase
in the interaction term, the odds of having securities participation experience increase by
3.5%. In summary, there is a significant tendency for higher financial literacy, a greater
overestimation of one’s financial literacy, and larger interaction terms to increase the
probability of having stock participation experience. Financial literacy misplacement shows
a significant positive relationship with stock participation experience. Overplacement has a
positive effect on stock participation experience, while underplacement has a negative effect
on the experience. The effect of actual score and financial literacy misestimation on the stock
participation experience is consistent with Yeh and Ling (2022), where Japanese survey
data in 2015 were used. The effect of misplacement on stock participation is consistent with
the findings of Xia et al. (2014).

Looking at the control variables, the probability of having stock participation experi-
ence is significantly higher for men compared to women at p < 0.05, and for individuals
aged 30 and above compared to those in their twenties at p < 0.01. Respondents with house-
hold income below the median are significantly less likely to have the stock participation
experience than those with median incomes at p < 0.01. If there is a family member who in-
vests in stocks, the odds of the respondents having their own stock participation experience
are more than 3.4 times higher compared to those without such a family member.

Model 2, Model 3, and Model 4 in Table 9 show the results of binary logistic estimation
for the respondents in the LTM, MDL, and HTM groups, respectively. As seen in Table 2,
underplacement cases does not exist in the LTM group, so the underplacement variable
does not appear in the estimation of Model 2. Likewise, overplacement cases does not
exist in the HTM group, so the overplacement variable does not appear in the estimation
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of Model 4. Since there is a strong positive correlation between misestimation and the
interaction term, collinearity issues may arise. Therefore, in Models 2a, 3a, and 4a only
misestimation is included for estimation, while in Models 2b, 3b, and 4b, misestimation is
dropped, and the interaction term is included instead.

Table 9. Results of binary logistic estimation of stock participation experience by financial
literacy level.

Model 2a Model 2b Model 3a Model 3b Model 4a Model 4b

B Exp(B) B Exp(B) B Exp(B) B Exp(B) B Exp(B) B Exp(B)

Actual score 0.340 1.404 0.358 1.431 0.304 1.356 ** 0.304 1.355 ** 0.344 1.410 0.329 1.390

Misestimation 0.228 1.256 ** - - 0.061 1.063 † - - 0.181 1.198 ** - -

Overplacement −0.042 0.986 −0.074 0.976 1.037 2.821 *** 1.060 2.888 *** - - - -

Underplacement - - - - 0.054 1.056 0.007 1.077 −0.773 0.462 † −0.921 0.398 *

Interaction - - 0.062 1.064 ** - - 0.021 1.022 † - - 0.075 1.078 *

Sex (Male) 0.748 2.114 0.716 2.046 0.445 1.561 * 0.441 1.554 * 0.500 1.649 0.563 1.756

Marriage (Married) −0.184 0.832 −0.194 0.824 0.013 1.013 0.024 1.025 0.477 1.611 0.515 1.674

Age group (30s) 1.328 3.772 † 1.347 3.846 † 1.283 3.608 *** 1.274 3.576 *** 1.146 3.146 * 1.171 3.225 *

Age group (40s) 0.417 1.518 0.413 1.511 1.006 2.734 ** 0.991 2.694 ** 1.222 3.395 † 1.145 3.142 †

Age group (50s) 1.378 3.966 † 1.373 3.949 † 1.532 4.627 *** 1.518 4.561 *** 0.736 2.088 0.671 1.956

Age group (60s+) 1.902 6.696 1.980 7.244 1.674 5.332 ** 1.674 5.333 ** 0.024 1.025 0.024 1.025

Below med. income −0.932 0.394 † −0.915 0.400 † −0.529 0.589 * −0.533 0.587 * −0.667 0.513 −0.686 0.503

Above med. income −0.355 0.701 −0.334 0.716 0.177 1.194 0.181 1.199 −0.114 0.893 −0.094 0.911

I do not know income −0.811 0.445 −0.831 0.436 −0.201 0.818 −0.187 0.830 −19.863 0.000 −19.680 0.000

Experience of
family member 2.182 8.867 *** 2.192 8.597 *** 1.197 3.310 *** 1.200 3.300 *** 0.710 2.034 † 0.708 2.029 †

Constant −3.000 0.050 ** −3.049 0.047 ** −3.627 0.027 *** −3.616 0.027 *** −3.070 0.046 −2.991 0.050

N, Explanatory power N = 172, pseudo R
square = 0.382.

N = 172, pseudo R
square = 0.388.

N = 633, pseudo R
square = 0.317.

N = 633, pseudo R
square = 0.318.

N = 197, pseudo R
square = 0.371.

N = 197, pseudo R
square = 0.358.

Notes: The pseudo R-squared is Nagelkerke R-squared. Exp(B) is the odds ratio. The reference for placement
dummies is the calibration group. The reference variables for sex, marriage, and age brackets are female, unmar-
ried, and 20s, respectively. For income levels, the reference variable is ‘around median household income’. The
reference variable for experience of family member is ‘no family member investing in securities. †, *, **, *** denote
significance at p < 0.1, p < 0.05, p < 0.01, and p < 0.001, respectively.

Looking at the estimation result of Model 2a for the LTM group, the estimated co-
efficients for actual score and overplacement are not significant. A one-point increase in
misestimation is associated with a 25.6% increase in the odds of having stock participation
experience at p < 0.01. In Model 2b, a one-point increase in the interaction score is associated
with a 6.4% increase in the odds of having stock participation experience at p < 0.01. In
Models 3a and 3b, which focus on respondents in MDL group, a one-point increase in
actual score is associated with a 36% increase in the odds of having stock participation
experience at p < 0.01. In Model 3a, a one-point increase in misestimation is associated with
a 6.3% increase in the odds of stock participation experience at p < 0.1, and the odds of
stock participation experience for overplacement respondents are 2.8 times that of exact
placement respondents at p < 0.001. In Model 3b, a one-point increase in the interaction
score increases the odds of stock participation experience by 2.2% at p < 0.1. In Model 4 for
respondents in HTM group, a one-point increase in misestimation increases the odds of
stock participation experience by 19.8% at p < 0.01, while the odds of stock participation
experience for underplacement respondents are only 0.4 times that of exact placement
respondents at p < 0.001. In Model 4b, a one-point increase in the interaction score is
associated with a 7.8% increase in the odds of having invested in securities at p < 0.05.

Summarizing the analysis results in Table 9, both misestimation and overplacement
individually tend to significantly increase the probability of stock participation experience.
Additionally, misestimation and misplacement interact to significantly increase stock par-
ticipation experience. Consequently, the data support Hypothesis 2, and we cannot reject
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Hypothesis 2. On the other hand, underplacement significantly reduces stock participation
experience in the high financial literacy group. Highly financially literate individuals with
underplacement tend to miss out on valuable opportunities for wealth growth due to their
underplacement. This contrasts with individuals with intermediate financial literacy, who
tend to have invested in securities due to overplacement.

Meanwhile, in all financial literacy groups, men tend to have a higher probability
of stock participation experience than women. Marital status is not associated with the
probability of stock participation experience. There is a significant trend in the MDL and
HTM groups, indicating that those in their 30s and older are more likely to have stock
participation experience than those in their 20s, but in the LTM group, stock participation
experience does not significantly increase with age. This suggests that low financial
literacy is a barrier to participation in stock investing across the lifespan. People with
lower household incomes tend to have difficulty having stock participation experience,
while higher household income does not necessarily increase the probability of stock
participation experience.

The participation of family members in the stock market has a significant interactive
tendency to promote other family members to have participated in the stock market. Addi-
tionally, the odds ratios of the interaction are 8.6 (p < 0.001), 3.3 (p < 0.001), and 2.0 (p < 0.1)
for the LTM, MDL, and HTM groups, respectively, indicating that the lower the level of
financial literacy of an individual, the higher the probability of this interaction occurring.
In general, people’s financial decisions and behaviors are influenced by those around them.
Hong et al. (2004) show that social households that interact with neighbors or that attend
church have higher stock participation rates than non-social ones, possibly due to lower
stock participation costs from the social contacts. Kaustia et al. (2023) showed in their
analysis, using extensive survey data on individuals aged 50 and above from 20 European
countries, that participation in social activities in various areas such as political, religious,
charity, education, training, or sports positively influences stock market participation. Van
Rooij et al. (2011) and this study show that these peer effects operate within a family. Van
Rooij et al. (2011) found that parental financial literacy had a significant positive effect on
their children’s stock participation. This study reveals that individuals with lower levels of
financial literacy are more likely to have participated in stock investments influenced by
their family member’s investments. This suggests that individuals with lower financial
literacy are more likely to lower the costs of stock participation and overcome entry barriers
by learning from the stock investment of the family members around them. However,
it also indicates that they might be at risk of making unwise behaviors in stock invest-
ments based on inaccurate knowledge and information for stock investments from their
family members.

It is important to note that the estimation results of stock participation experience
concerning financial literacy and both types of financial literacy overconfidence in the above
analysis do not imply causality. Financial literacy overconfidence is related to subjective
beliefs, and subjective assessments of financial literacy generally do not correlate highly
with objective financial literacy. Factors influencing subjective judgments, in particular,
have a strong psychological nature (Hadar et al. 2013; Allgood and Walstad 2015). While
financial literacy and the misestimation and misplacement in it affect the probability of stock
participation experience, the possibility of inverse causality cannot be excluded, where
stock participation experience influences one’s misestimation and/or misplacement of their
financial literacy. The experience of stock participation itself may make individuals more
confident and overconfident in their financial literacy. Additionally, due to the limitations
of the available data, it was not possible to include the necessary control variables in the
estimation models. For example, respondents’ risk aversion tendencies were not controlled
for. As a result, the estimated regression coefficients might be overestimated.
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5. Discussion and Conclusions

The inverse differential information theory that this study propose is a unifying and
parsimonious theory that argues individuals engage in a variety of cognitive biases and
distortions when evaluating themselves (their abilities or performance), and that their
evaluations of themselves are more inaccurate than their evaluations of others. This is in
contrast to Moore and Small (2007) and Moore and Healy’s (2008) differential information
theory. The inverse differential information theory predicts a positive relationship between
misestimation and misplacement, and the empirical analysis using data on South Korean
adult’s financial literacy and overconfidence confirms this positive correlation. Specifically,
there is a significant tendency for overestimation to be paired with overplacement in the
low financial literacy group and underestimation to be paired with underplacement in
the non-low financial literacy group. Other studies that have simultaneously analyzed
misestimation and misplacement in financial literacy include Merkle (2017) and Vörös
et al. (2021), which also reported significant positive correlations between misestimation
and misplacement.

The inverse differential information theory predicts that misestimation and misplace-
ment are positively related, so it is predicted that their combination will positively influence
the likelihood of having stock participation experience. The analysis results revealed that
both misestimation and misplacement individually and in combination positively influ-
enced an individual’s stock participation experience, both in the full sample and by financial
literacy level. When individuals with high financial literacy underplace their financial
literacy, they tend to participate much less in the stock market, resulting in significant
opportunity losses for wealth accumulation. This contrasts with individuals who have
moderate financial literacy but overplace their literacy, leading to a higher tendency to
participate in stock market.

At low levels of financial literacy, there is no difference in the probability of stock
participation between those in their 20s and older, while at middle and high financial
literacy levels, those in their 30s and older are more likely to have experience of participation
in the stock market than those in their 20s. This suggests that low financial literacy is one
of the barriers to investing in the stock market. People with lower incomes tend to have
difficulty gaining experience in stock participation, while high income does not necessarily
increase the probability of an individual’s stock participation experience. The probability
of an individual’s stock participation experience significantly increases, if his or her family
member invests in stocks, in other words, stock participation among family members tends
to promote each other’s participation, and this tendency is especially pronounced when his
or her financial literacy is low.

There is a significant tendency for the overestimation, overplacement, and their in-
teraction to increase stock participation experience, especially among individuals with
low financial literacy. When individuals with inadequate financial literacy participate
in stock investment, they are likely to achieve poor returns due to a lack of knowledge
about the basic principles of investment, leading to non-diversified investments in a few
stocks, leveraged investments, and frequent trading. Therefore, it is necessary to estab-
lish and strengthen social efforts and institutional mechanisms to help individuals with
low financial literacy and novice investors recognize investment risks and make rational
investment decisions.

Financial education is especially important for individuals with low financial literacy
to live their life-long sustainable and responsible financial lives in the era of longevity and
digitized everyday life (Atkinson et al. 2015; IOSCO and OECD 2018; Suschen et al. 2022).
Financial education typically aims to convey objective financial knowledge. However,
changes in knowledge and understanding inevitably involve subjective changes, including
overconfidence. Subjective financial literacy is generally found to have a stronger influence
on financial behavior and decision-making than objective financial literacy. Therefore,
it is necessary to pay attention to and control the impact of subjective financial literacy
or financial literacy overconfidence during financial education. Financial education for
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individuals with low financial literacy or novice investors should not only cover the
principles of financial investment but also inform them that they may tend to overestimate
or overplace their financial knowledge, which could lead to losses in their investments
(Cwynar et al. 2020).

The theory of inverse differential information proposed by this study is a general
statement. Hypothesis 1, derived from the inverse differential information theory, was
supported by data on financial literacy and overconfidence among Korean adults, and was
not rejected. However, whether these findings merely report a unique case in South Korea
can only be confirmed through subsequent studies. Furthermore, the data used were from
a 2018 survey. Since then, the global economy and financial markets have experienced
significant impacts due to the COVID-19 pandemic. It is expected that studies using
more recent data will empirically demonstrate the relationship between misestimation and
misplacement in financial literacy and their effects on financial behavior and markets in the
post-pandemic era more accurately.

This study shows that whether misestimation and misplacement are negatively or
positively related is crucial in terms of their influence on human decision-making and
behavior. It is intuitive that overestimation would pair with overplacement and under-
estimation with underplacement, with overconfidence exerting a systematic and strong
influence. However, this correlation logically follows from the premise that inaccuracies in
assessing one’s own abilities and performance are greater than inaccuracies in assessing
others’ abilities and performance. This premise—inverse differential information—may not
be intuitive and could be seen as controversial. The research analyzed these issues using
financial literacy and stock market participation as its subjects. However, overconfidence is
a significant factor that can influence human decision-making and behavior in various ways
(for a review, see Malmendier and Taylor 2015; Karki et al. 2024). It would be desirable
and meaningful to examine the relationship between misestimation and misplacement in
different fields and to analyze the impact on decision-making and behavior.
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Notes
1 See Gerber et al. (2018) for a discussion of social comparison when an individual intentionally selects his or her own

comparison target.
2 Although numerical representations of probabilities are generally considered to be accurate, free of misunderstanding, and

capable of calculating expectations, some people find verbal representations of probabilities more natural and others find
numerical representations of probabilities to be rejected or awkward (Wallsten et al. 1993a, 1993b). Wallsten et al. (1993b)

https://data.mendeley.com/research-data/?search=Yun-Ho%20Lee
https://data.mendeley.com/research-data/?search=Yun-Ho%20Lee
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concluded that a limited number of verbal and numerical representations of probability correspond well to each other as long as
both ends of the probability representation are accurate, and that neither is superior to the other. In this paper, the two extremes
“I don’t know at all”, and “definitely certainly” correspond to the probability values of 1/4 and 1, respectively.

References
Agarwal, Sumit, John C. Driscoll, and David Laibson. 2009. The Age of Reason: Financial Decisions over the Life-Cycle with

Implications for Regulation. Brookings Papers on Economic Activity 2: 51–117. [CrossRef]
Alicke, Mark D. 1985. Global Self-Evaluation as Determined by the Desirability and Controllability of Trait Adjectives. Journal of

Personality and Social Psychology 49: 1621–30. [CrossRef]
Alicke, Mark D., and Constantine Sedikides. 2009. Self-Enhancement and Self-Protection: What They Are and What They Do. European

Review of Social Psychology 20: 1–48. [CrossRef]
Allgood, Sam, and William B. Walstad. 2015. The Effects of Perceived and Actual Financial Literacy on Financial Behaviors. Economic

Inquiry 54: 675–97. [CrossRef]
Anderson, Anders, Forest Baker, and David T. Robinson. 2017. Precautionary Savings, Retirement Planning and Misperceptions of

Financial Literacy. Journal of Financial Economics 126: 383–98. [CrossRef]
Anderson, Cameron, Michael W. Kraus, Adam D. Galinsky, and Dacher Keltner. 2012. The Local-ladder Effect: Social Status and

Subjective Well-being. Psychological Science 23: 764–71. [CrossRef]
Arkes, Hal A., Caryn Christensen, Cheryl Lai, and Catherine Blumer. 1987. Two Methods of Reducing Overconfidence. Organizational

Behavior and Human Decision Processes 39: 133–44. [CrossRef]
Arrondel, Luc. 2018. Financial Literacy and Asset Behavior: Poor Education and Zero for Conduct? Comparative Economic Studies 60:

144–60. [CrossRef]
Atkinson, Adele, Flore-Anne Messy, Lila Rabinivich, and Joanne Yoong. 2015. Financial Education for Long-Term Savings and Investments:

Review of Research and Literature. OECD Working Papers on Finance, Insurance and Private Pensions. Paris: OECD.
Balcetis, Emily, and David Dunning. 2013. Considering the Situation: Why People are Better Social Psychologists than Self-psychologists.

Self and Identity 12: 1–15. [CrossRef]
Calvet, Laurent E., John Y. Campbell, and Paolo Sodini. 2009. Measuring the Financial Sophistication of Households. American Economic

Review 99: 393–98. [CrossRef]
Campbell, John Y. 2006. Household Finance, NBER Working Paper 12149. Oxford: National Bureau of Economic Research.
Chambers, John R., and Paul D. Windschitl. 2004. Biases in Social Comparative Judgments: The Role of Nonmotivated Factors in

Above-Average and Comparative-Optimism Effects. Psychological Bulletin 130: 813–38. [CrossRef] [PubMed]
Chen, Bingzheng, and Ze Chen. 2023. Financial Literacy Confidence and Retirement Planning: Evidence from China. Risks 11: 46.

[CrossRef]
Cohen, Claudia E. 1981. Person Categories and Social Perception: Testing Some Boundaries of the Processing Effects of Prior Knowledge.

Journal of Personality and Social Psychology 40: 441–52. [CrossRef]
Crusius, Jan, Katja Corcoran, and Thomas Mussweiler. 2022. Social Comparison: A Review of Theory, Research, and Applications. In

Theories in Social Psychology, 2nd ed. Edited by Derek Chadee. Hoboken: John Wiley and Sons Ltd., chp. 7.
Cwynar, Andrej, Wiktor Cwynar, Wiktor Patena, and Welcome Sibanda. 2020. Young Adults’ Financial Literacy and Overconfidence

Bias in Debt Markets. International Journal of Business Performance Management 21: 95–113. [CrossRef]
Deaves, Richard, Erik Lüders, and Guo Ying Luo. 2009. An Experimental Test of the Impact of Overconfidence and Gender on Trading

Activity. Review of Finance 13: 555–75. [CrossRef]
Edwards, Ward. 1968. Conservatism in Human Information Processing. In Formal Representation of Human Judgment. Edited by

Benjamin Kleinmuntz. Hoboken: John Wiley & Sons, pp. 17–52.
Engeler, Isabelle, and Gerald Häubl. 2020. Miscalibration in Predicting One’s Performance: Disentangling Misplacement and

Misestimation. Journal of Personality and Social Psychology 120: 940–55. [CrossRef] [PubMed]
Epley, Nicholas, and David Dunning. 2001. Feeling “Holier than Thou”: Are Self-Serving Assessments produced by Errors in Self-or

Social Prediction? Journal of Personality and Social Psychology 79: 861–75. [CrossRef]
Epley, Nicholas, and David Dunning. 2006. The Mixed Blessing of Self-Knowledge in Behavioral Prediction: Enhanced Discrimination

but Exacerbated Bias. Personality and Social Psychology Bulletin 32: 641–55. [CrossRef]
Erev, Ido, Thomas S. Wallsten, and David V. Budescu. 1994. Simultaneous Over- and Underconfidence: The Role of Error in Judgment

Processes. Psychological Review 101: 519–27. [CrossRef]
Festinger, Leon. 1954. A Theory of Social Comparison Process. Human Relations 7: 117–40. [CrossRef]
Festinger, Leon. 1957. A Theory of Cognitive Dissonance. Stanford: Stanford University Press.
Fiedler, Klaus, and Christian Unkelbach. 2014. Regressive Judgment: Implications of a Universal Property of the Empirical World.

Current Directions in Psychological Science 23: 361–67. [CrossRef]
Fishhoff, Baruch, Wändi Bruine de Bruin, Andrew M. Parker, Susan G. Milstein, and Bonnie L. Halpern-Felsher. 2010. Adolescents’

Perceived Risk of Dying. Journal of Adolescent Health 46: 265–69. [CrossRef]
Gerber, Jonathan P., Ladd Wheeler, and Jerry Suls. 2018. A Social Comparison Theory Meta-Analysis 60+ Years On. Psychological

Bulletin 144: 177–97. [CrossRef]
Glaser, Markus, and Martin Weber. 2007. Overconfidence and Trading Volume. Geneva Risk and Insurance Review 32: 1–36. [CrossRef]

https://doi.org/10.1353/eca.0.0067
https://doi.org/10.1037/0022-3514.49.6.1621
https://doi.org/10.1080/10463280802613866
https://doi.org/10.1111/ecin.12255
https://doi.org/10.1016/j.jfineco.2017.07.008
https://doi.org/10.1177/0956797611434537
https://doi.org/10.1016/0749-5978(87)90049-5
https://doi.org/10.1057/s41294-018-0053-9
https://doi.org/10.1080/15298868.2011.617886
https://doi.org/10.1257/aer.99.2.393
https://doi.org/10.1037/0033-2909.130.5.813
https://www.ncbi.nlm.nih.gov/pubmed/15367082
https://doi.org/10.3390/risks11020046
https://doi.org/10.1037/0022-3514.40.3.441
https://doi.org/10.1504/IJBPM.2020.106117
https://doi.org/10.1093/rof/rfn023
https://doi.org/10.1037/pspi0000301
https://www.ncbi.nlm.nih.gov/pubmed/32915040
https://doi.org/10.1037/0022-3514.79.6.861
https://doi.org/10.1177/0146167205284007
https://doi.org/10.1037/0033-295X.101.3.519
https://doi.org/10.1177/001872675400700202
https://doi.org/10.1177/0963721414546330
https://doi.org/10.1016/j.jadohealth.2009.06.026
https://doi.org/10.1037/bul0000127
https://doi.org/10.1007/s10713-007-0003-3


Int. J. Financial Stud. 2024, 12, 81 23 of 24

Goethals, George R., David M. Messick, and Scott T. Allison. 1991. The Uniqueness Bias: Studies of Constructive Social Comparison. In
Social Comparison: Contemporary Theory and Research. Edited by Jerry Suls and Thomas Ashby Wils. Mahwah: Lawrence Erlbaum,
pp. 149–76.

Grežo, Matúš. 2021. Overconfidence and Financial Decision-making: A Meta-analysis. Review of Behavioral Finance 13: 276–96.
[CrossRef]

Hadar, Liat, Sanjay Sood, and Craig R. Fox. 2013. Subjective Knowledge in Consumer Financial Decisions. Journal of Marketing Research
50: 303–16. [CrossRef]

Hakmiller, Karl L. 1966. Threat as a Determinant of Downward Comparison. Journal of Experimental Social Psychology Supplement 1:
32–39. [CrossRef]

Haliassos, Michael, and Carol C. Bertaut. 1995. Why do So Few Hold Stocks? Economic Journal 105: 1110–29. [CrossRef]
Helzer, Erik G., and David Dunning. 2012. Why and When Peer Prediction Is Superior to Self-Prediction: The Weight Given to Future

Aspiration Versus Past Achievement. Journal of Personality and Social Psychology 103: 38–53. [CrossRef]
Hong, Harrison, Jeffrey D. Kubik, and Jeremy C. Stein. 2004. Social Interaction and Stock-Market Participation. Journal of Finance 59:

137–63. [CrossRef]
Huttenlocher, Janellen, Larry V. Hedges, and Susan Duncan. 1991. Categories and Particulars: Prototype Effects in Estimating Spatial

Location. Psychological Review 98: 352–76. [CrossRef]
Ingelbrecht, Koen, and Mariachiara Tedde. 2024. Overconfidence, Financial Literacy, and Excessive Trading. Journal of Economic Behavior

and Organization 219: 152–95. [CrossRef]
IOSCO, and OECD. 2018. The Application of Behavioural Insights to Financial Literacy and Investor Education Programmes and

Initiatives. Available online: https://www.oecd-ilibrary.org/finance-and-investment/the-application-of-behavioural-insights-
to-financial-literacy-and-investor-education-programmes-and-initiatives_0b5f985d-en (accessed on 9 June 2024).

Karki, Uttam, Vaneet Bhatia, and Dheeraj Sharma. 2024. A Systematic Literature Review on Overconfidence and Related Biases
Influencing Investment Decision Making. Economic and Business Review 26: 130–50. [CrossRef]

Kaustia, Markku, Andrew Conlin, and Niilo Luotonen. 2023. What Drives Stock Market Participation? The Role of Institutional,
Traditional, and Behavioral Factors. Journal of Banking and Finance 148: 106743. [CrossRef]

Klar, Yechiel, and Eilath E. Giladi. 1999. Are Most People Happier than Their Peers, or Are They Just Happy? Personality and Social
Psychology 25: 585–94. [CrossRef]

Kramer, Maec M. 2016. Financial Literacy, Confidence and Financial Seeking. Journal of Economic Behavior and Organization 131: 198–217.
[CrossRef]

Krueger, Joachim, and Ross A. Mueller. 2002. Unskilled, Unaware, or Both? The Better-than-average Heuristic and Statistical Regression
Predict Errors in Estimates of Own Performance. Journal of Personality and Social Psychology 82: 180. [CrossRef] [PubMed]

Kruger, Justin. 1999. Lake Wobegen Be Gone! The “Below-Average Effect” and the Egocentric Nature of Comparative Ability
Judgments. Journal of Personality and Social Psychology 77: 221–32. [CrossRef]

Kruger, Justin, and Jeremy Burrus. 2004. Egocentrism and Focalism in Unrealistic Optimism (and Pessimism). Journal of Experimental
Social Psychology 40: 332–40. [CrossRef]

Kunda, Ziva. 1990. The Case of Motivated Reasoning. Psychological Bulletin 108: 480–98. [CrossRef]
Larrick, Richard P., Katherine A. Burson, and Jack B. Soll. 2007. Social Comparison and Confidence: When Thinking You’re Better

than Average Predicts Overconfidence (and When It Does Not). Organizational Behavior and Human Decision Processes 102: 76–94.
[CrossRef]

Lewis, David R. 2018. The Perils of Overconfidence: Why Many Consumers Fail to Seek Advice When They Really Should. Journal of
Financial Service Marketing 23: 104–11. [CrossRef]

Lichtenstein, Sarah, Baruch Fishhoff, and Lawrence D. Phillips. 1982. Calibration of Probabilities: The State of the Art to 1980. In
Judgment under Uncertainty: Heuristics and Biases. Edited by Daniel Kahneman, Paul Slovic and Amos Tversky. Cambridge:
Cambridge University Press, pp. 306–34.

Logg, Jennifer M., Uriel Haran, and Don A. Moore. 2018. Is Overconfidence a Motivated Bias? Experimental Evidence. Journal of
Experimental Psychology 147: 1445–65. [CrossRef]

Lusardi, Annamaria, and Olivia S. Mitchell. 2007. Financial Literacy and Retirement Preparedness: Evidence and Implications for Financial
Education Programs. CFS Working Paper Series, No. 2007/15; Berlin/Heidelberg: Springer.

Lusardi, Annamaria, and Olivia S. Mitchell. 2014. The Economic Importance of Financial Literacy: Theory and Evidence. Journal of
Economic Literature 52: 5–44. [CrossRef]

Mabe, Paul A., and Stephen G. West. 1982. Validity of Self-Evaluation of Ability: A Review and Meta-Analysis. Journal of Applied
Psychology 67: 280–96. [CrossRef]

Malmendier, Ulrike, and Timothy Taylor. 2015. On the Verges of Overconfidence. Journal of Economic Perspectives 29: 3–8. [CrossRef]
Merkle, Christoph. 2017. Financial Overconfidence over Time: Foresight, Hindsight, and Insight of Investors. Journal of Banking and

Finance 84: 68–87. [CrossRef]
Meyer, Bruce D. 1995. Natural and Quasi-Experiments in Economics. Journal of Business and Economic Statistics 13: 151–61. [CrossRef]
Moore, Don A., and Deborah Small. 2007. Error and Bias in Comparative Judgment: On Being Both Better and Worse Than We Think

We Are. Journal of Personality and Social Psychology 92: 972–89. [CrossRef]
Moore, Don A., and Paul J. Healy. 2008. The Trouble with Overconfidence. Psychological Review 115: 502–17. [CrossRef]

https://doi.org/10.1108/RBF-01-2020-0020
https://doi.org/10.1509/jmr.10.0518
https://doi.org/10.1016/0022-1031(66)90063-1
https://doi.org/10.2307/2235407
https://doi.org/10.1037/a0028124
https://doi.org/10.1111/j.1540-6261.2004.00629.x
https://doi.org/10.1037/0033-295X.98.3.352
https://doi.org/10.1016/j.jebo.2024.01.010
https://www.oecd-ilibrary.org/finance-and-investment/the-application-of-behavioural-insights-to-financial-literacy-and-investor-education-programmes-and-initiatives_0b5f985d-en
https://www.oecd-ilibrary.org/finance-and-investment/the-application-of-behavioural-insights-to-financial-literacy-and-investor-education-programmes-and-initiatives_0b5f985d-en
https://doi.org/10.15458/2335-4216.1338
https://doi.org/10.1016/j.jbankfin.2022.106743
https://doi.org/10.1177/0146167299025005004
https://doi.org/10.1016/j.jebo.2016.08.016
https://doi.org/10.1037/0022-3514.82.2.180
https://www.ncbi.nlm.nih.gov/pubmed/11831408
https://doi.org/10.1037/0022-3514.77.2.221
https://doi.org/10.1016/j.jesp.2003.06.002
https://doi.org/10.1037/0033-2909.108.3.480
https://doi.org/10.1016/j.obhdp.2006.10.002
https://doi.org/10.1057/s41264-018-0048-7
https://doi.org/10.1037/xge0000500
https://doi.org/10.1257/jel.52.1.5
https://doi.org/10.1037/0021-9010.67.3.280
https://doi.org/10.1257/jep.29.4.3
https://doi.org/10.1016/j.jbankfin.2017.07.009
https://doi.org/10.1080/07350015.1995.10524589
https://doi.org/10.1037/0022-3514.92.6.972
https://doi.org/10.1037/0033-295X.115.2.502


Int. J. Financial Stud. 2024, 12, 81 24 of 24

Oskamp, Stuart. 1962. The Relationship of Clinical Experience and Training Methods to Several Criteria of Clinical Prediction.
Psychological Monographs: General and Applied 76: 1–27. [CrossRef]

Pikulina, Elena, Luc Renneboog, and Phillippe N. Tobler. 2017. Overconfidence and Investment: An Experimental Approach. Journal of
Corporate Finance 43: 175–92. [CrossRef]

Porto, Nilton, and Jing Jian Xiao. 2016. Financial Literacy Overconfidence and Financial Advice Seeking. Journal of Financial Service
Professionals 70: 78–88.

Pronin, Emily. 2008. How We See Ourselves and How We See Others. Science 320: 1177–80. [CrossRef] [PubMed]
Shadish, William R., Thomas D. Cook, and Donald T. Campbell. 2002. Experimental and Quasi-Experimental Designs for Generalized Causal

Inference. Boston: Hough Mifflin Company.
Singh, Dharmendra, Garima Malik, Prateek Jain, and Mahmoud Abouraia. 2024. A systematic review and research agenda on the

causes and consequences of financial overconfidence. Cogent Economics and Finance 12: 2348543. [CrossRef]
Stolper, Oscar A., and Andreas Walter. 2017. Financial Literacy, Financial Advice, and Financial Behavior. Journal of Business Economics

87: 581–643. [CrossRef]
Suschen, Michael, Susanne Kollmann, Minou Seitz, Gunnar Mau, and Manuel Froitzheim. 2022. Financial Literacy of Adults in

Germany FILSA Study Results. Journal of Risk and Financial Management 15: 488.
Taylor, Shelley E., and Jonathan D. Brown. 1988. Illusion and Well-Being: A Social Psychological Perspective on Mental Health.

Psychological Bulletin 103: 193–210. [CrossRef] [PubMed]
Van Rooij, Maarten C. J., Annamaria Lusardi, and Rob J. M. Alessie. 2011. Financial Literacy and Stock Market Participation. Journal of

Financial Economics 101: 449–72. [CrossRef]
Van Rooij, Maarten C. J., Annamaria Lusardi, and Rob J. M. Alessie. 2012. Financial Literacy, Retirement Planning and Household

Wealth. Economic Journal 122: 449–78. [CrossRef]
Viscussi, W. K. 1990. Do Smokers Underestimate Risks? Journal of Political Economy 98: 1253–69. [CrossRef]
Vörös, Zósfia, Zoltán Szabó, Dániel Kehl, Olivér Béla Kovács, Tamás Papp, and Zoltán Schepp. 2021. The Forms of Financial Literacy

Overconfidence and Their Role in Financial Well-being. International Journal of Consumer Studies 45: 1292–308. [CrossRef]
Wallsten, Thomas S., David V. Budescu, and Rami Zwick. 1993a. Comparing the Calibration and Coherence of Numerical and Verbal

Probability Judgments. Management Science 39: 176–90. [CrossRef]
Wallsten, Thomas S., David V. Budescu, Rami Zwick, and Steven M. Kemp. 1993b. Preferences and Reasons for Communicating

Probabilistic Information in Verbal or Numerical Terms. Bulletin of the Psychonomic Society 31: 135–38. [CrossRef]
Weinstein, Neil D. 1980. Unrealistic Optimism about Future Life Events. Journal of Personality and Social Psychology 39: 806–20. [CrossRef]
Weinstein, Neil D., and Elizabeth Lachendro. 1982. Egocentrism as a Source of Unrealistic Optimism. Personality and Social Psychology

Bulletin 8: 195–200. [CrossRef]
Wilson, Timothy D., and Elizabeth Dunn. 2004. Self-Knowledge: Its Limits, Value, and Potential Improvement. Annual Review of

Psychology 55: 493–518. [CrossRef]
Windschitl, Paul D., Jason P. Rose, Michael T. Stalkfleet, and Andrew R. Smith. 2008. Are People Excessive or Judicious in Their

Egocentrism? A Modeling Approach to Understanding Bias and Accuracy in People’s Optimism within Competitive Contexts.
Journal of Personality and Social Psychology 95: 253–73. [CrossRef]

Xia, Tian, Zhengwei Wang, and Kunpeng Li. 2014. Financial Literacy Overconfidence and Stock Market Participation. Social Indicators
Research 119: 1233–45. [CrossRef]

Yang, Xiaolan, and Li Zhu. 2016. Ambiguity vs. Risk: An Experimental Study of Overconfidence, Gender, and Trading Activity. Journal
of Behavioral and Experimental Finance 9: 125–31. [CrossRef]

Yeh, Tsung-Ming, and Yue Ling. 2022. Confidence in Financial Literacy, Stock Market Participation, and Retirement Planning. Journal of
Family and Economic Issues 43: 169–86. [CrossRef]

Yoong, Joanne. 2011. Financial Illiteracy and Stock Market Participation: Evidence from the RAND American Life Panel. In Financial
Literacy: Implications for Retirement Security and the Financial Marketplace. Edited by Olivia S. Mitchell and Annamaria Lusardi.
Oxford: Oxford University Press, pp. 76–100.

Zell, Ethan, and Zlatan Krizan. 2014. Do People Have Insight into Their Abilities? A Metasynthesis. Perspectives on Psychological Science
9: 111–25. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1037/h0093849
https://doi.org/10.1016/j.jcorpfin.2017.01.002
https://doi.org/10.1126/science.1154199
https://www.ncbi.nlm.nih.gov/pubmed/18511681
https://doi.org/10.1080/23322039.2024.2348543
https://doi.org/10.1007/s11573-017-0853-9
https://doi.org/10.1037/0033-2909.103.2.193
https://www.ncbi.nlm.nih.gov/pubmed/3283814
https://doi.org/10.1016/j.jfineco.2011.03.006
https://doi.org/10.1111/j.1468-0297.2012.02501.x
https://doi.org/10.1086/261733
https://doi.org/10.1111/ijcs.12734
https://doi.org/10.1287/mnsc.39.2.176
https://doi.org/10.3758/BF03334162
https://doi.org/10.1037/0022-3514.39.5.806
https://doi.org/10.1177/0146167282082002
https://doi.org/10.1146/annurev.psych.55.090902.141954
https://doi.org/10.1037/0022-3514.95.2.253
https://doi.org/10.1007/s11205-013-0555-9
https://doi.org/10.1016/j.jbef.2016.01.003
https://doi.org/10.1007/s10834-021-09769-1
https://doi.org/10.1177/1745691613518075
https://www.ncbi.nlm.nih.gov/pubmed/26173249

	Introduction 
	Literature and Hypotheses 
	Overconfidence in Social Comparisons 
	Inverse Differential Information Hypothesis 
	Correlation between Misestimation and Misplacement and Stock Market Participation 

	Materials and Methods 
	Materials 
	Definitions of Measurement Variables 
	Methods 

	Results 
	Basic Statistics 
	Test of Hypothesis 1 
	Test of Hypothesis 2 

	Discussion and Conclusions 
	References

