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Abstract
This study investigated whether overconfidence with respect to one’s financial literacy affects stock market participation and 
retirement preparation and if so, how. Using an effective sample of 12,653 Japanese individuals, the empirical results confirm 
that financial literacy plays a positive role, while confidence in financial literacy also matters. For people with relatively 
low financial literacy, overconfidence can encourage taking financial action, while for people with high financial literacy, 
underconfidence can deter action. Confidence could have an effect equal to or greater than financial literacy. Moreover, it 
was also found that the positive effect of overconfidence is weaker for women than for men.

Keywords  Objective financial literacy · Subjective financial literacy · Overconfidence · Stock investment · Retirement 
planning

Financial literacy is an individual’s ability to process eco-
nomic information and make informed decisions about 
household finances (Behrman et al., 2012). The literature, 
in general, documents that financial literacy plays an impor-
tant role in an individual’s financial activity and welfare. 
For instance, people with higher financial literacy are more 
disposed to prepare for retirement, take out loans at lower 
interest, diversify stock portfolios, and accumulate greater 
wealth (Behrman et al., 2012; Disney & Gathergood, 2013; 
Jappelli & Padula, 2013; Klapper et al., 2013; Lusardi & 
Mitchell, 2007a, 2007b; Rooij et al., 2011, 2012; Sekita, 
2011; Yeh, 2020).

Another strand of research indicates that not only objective 
(or actual) financial literacy, but also subjective (or perceived) 
financial literacy matters (Bannier & Schwarz, 2018; Bellofatto 
et al., 2018; Despard et al., 2020; Dorn & Huberman, 2005; 
Graham et al., 2009; Hadar et al., 2013; Henager & Cude, 
2019; Woodyard & Robb, 2016; Xiao et al., 2011, 2014; Zhu, 

2018). However, people have also been found to consistently 
overestimate their knowledge, abilities, and accuracy of infor-
mation, that is, to be “overconfident1” (Barber & Odean, 1999; 
Deaves et al., 2010). It is quite plausible that people can have 
a perception not consistent with their actual financial literacy. 
What are the implications for financial behavior of overcon-
fident people, that is, those who have higher subjective self-
assessment of their financial literacy above their actual level? 
While finance literature in general finds that overconfident 
traders are inclined to trade too much and diversify less (Bar-
ber et al., 2019; Deaves et al., 2009; Goetzmann & Kumar, 
2005; Grinblatt & Keloharju, 2009), the extant literature on 
overconfidence with respect to financial literacy is still scarce 
and the results are often mixed (Bellofatto et al., 2018).

The current study aims to provide additional evidence 
on the effect of overconfidence with respect to one’s finan-
cial literacy on two financial activities—stock market par-
ticipation and saving for retirement, which are important 
activities for one’s financial well-being. There have been 
a few previous studies on this same question, based on 
evidence from China (Chen et al., 2019; Chu et al., 2017; 
Xia et al., 2014), the Netherlands (Ooijen & Rooij, 2016; 
Rooij et al., 2012), and the United States (Allgood & Wal-
stad, 2016; Asaad, 2015). This study provides additional 
evidence based on Japanese individuals, who may display 
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a different disposition towards overconfidence/under-
confidence from other cultures. Furthermore, the current 
study also provides the results that account for endogene-
ity issues—i.e., financial literacy and overconfidence may 
be endogenously determined with the outcome variable. 
Many previous related studies ignored endogeneity, while 
some used instrumental variables (IV) to account for the 
endogeneity of financial literacy such as Rooij et al. (2012) 
and Asaad (2015). Only Rooij et al. (2012) and Bannier 
and Schwarz (2018) used instruments for both financial 
literacy and confidence (measured by subjective financial 
literacy). The current study applied Lewbel’s IV approach, 
also adopted by Bannier and Schwarz (2018), to provide 
results that account for endogeneity of both financial lit-
eracy and overconfidence.

This empirical study draws upon the Financial Literacy 
Survey, conducted by a Japanese government agency, the 
Central Council for Financial Services Information, in 2015. 
Using an effective sample of 12,653 individuals who are 
non-students below the age of 60, the empirical study found 
that financial literacy overconfidence encourages invest-
ment in stock market and retirement preparation, consistent 
with previous related studies investigating similar research 
questions (Allgood & Walstad, 2016; Chen et al., 2019; 
Rooij et al., 2012; Xia et al., 2014). It was also found that 
confidence in financial literacy could play an equal or more 
important role than financial literacy itself, particularly in 
terms of having a retirement plan, suggesting that confidence 
may supplement financial literacy.

This study contributes to the extant literature on financial 
literacy as well as on overconfidence, providing additional 
evidence on overconfidence with respect to one’s financial 
literacy, which is still scarce and shows somewhat mixed 
results (Bellofatto et al., 2018). The results of this study 
showed that financial literacy per se may not be sufficient 
for an individual to start investing in stocks or plan for future 
expenditure, but confidence in financial literacy is a deciding 
factor. Irrespective of the differences in the overconfidence 
disposition among different countries, this study predicated 
on Japanese evidence found that confidence can supple-
ment financial literacy in motivating one to take financial 
action. The results reinforce the importance of accurate 
self-assessment and boosting confidence in one’s financial 
knowledge and ability. Furthermore, this study sheds light 
on gender differences in financial activity. Women seemed 
to adopt a more conservative style of investment. Moreover, 
the positive effect of confidence was weaker for women than 
for men. An overall implication of this study is that financial 
education initiatives should not only convey facts and meth-
ods but also boost people’s self-efficacy by helping them 
gain the ability to take charge of their personal finances. 
Interventions such as financial counseling and coaching can 

be provided to help individuals, particularly women, gain 
new skills and confidence to invest or save.

There are limitations to this study. While it was found that 
financial literacy confidence contributes to participation in 
the stock market and retirement preparation, this study did 
not address how financial literacy confidence is associated 
with stock investment performance due to the unavailabil-
ity of data. Although evidence suggested that overconfident 
investors might trade excessively and perform worse, fur-
ther research is needed to determine how financial literacy 
overconfidence is associated with investment performance.

The remainder of this paper is as follows. The next sec-
tion reviews the related literature and states the research 
questions. The methods section, which follows, describes 
the data and methodology. The results of the empirical tests 
are presented in the subsequent section. The final section 
offers discussion and conclusions.

Literature Review and Research Questions

In the financial literacy literature, a vast number of studies 
have been conducted on the effect of financial literacy on 
financial behavior. However, Bellofatto et al. (2018) accentu-
ated the importance of distinguishing between “objective” 
financial literacy (OFL) and “subjective” financial literacy 
(SFL). SFL is related to cognitive functioning, including 
recognition, identification, and problem solving, which plays 
an important role in one’s financial decision-making such 
as saving/investment (Park et al., 1988). SFL can be benefi-
cial for several reasons. Financial decision-making, such as 
preparation for retirement, involves planning, an inherently 
complex task. Confidence in financial literacy can help one 
in collecting and processing relevant information for making 
a plan. In addition, confidence can elevate effort and moti-
vation, thereby enhancing the likelihood of success (Lar-
wood & Whittaker, 1977). Rooij et al. (2012) argued that 
individuals who are more confident in their knowledge are 
more likely to use new financial products and reap potential 
financial benefits.

On the other hand, empirical studies on subjective finan-
cial literacy reported somewhat mixed results (Bellofatto 
et al., 2018; Borden et al., 2008; Robb, 2011). On the one 
hand, there are studies reporting the beneficial effect of 
SFL. Hadar et al. (2013) indicated that SFL may be a criti-
cal driver of investment behavior. Zhu (2018) found that SFL 
leads to better perceived behavioral control for adolescent 
students. Bellofatto et al. (2018) showed that investors with 
higher SFL tend to trade more, and also display better per-
formance, even after controlling for transaction costs on a 
risk-adjusted basis. Henager and Cude (2019) reported that 
SFL has a positive effect on budgeting decisions. Despard 
et al. (2020) indicated that SFL is positively associated with 
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having an emergency fund. It was also found that SFL is 
related to greater financial satisfaction (Woodyard & Robb, 
2016; Xiao et al., 2014).

On the other hand, Dorn and Huberman (2005) and Gra-
ham et al. (2009) found that while investors with high SFL 
display a more diversified portfolio, they also churn over 
their portfolios more frequently. Xiao et al. (2011) reported 
that SFL has a strong effect on the use of credit card debt. 
Bannier and Schwarz (2018) also showed that confidence 
increases wealth for men, but this effect is not observed for 
women.

Since SFL is based on a self-assessment of one’s own 
financial knowledge, one may misestimate their actual 
financial literacy. Previous studies have documented that 
people can be overconfident in their fields of expertise, 
where overconfidence can be considered the tendency to 
overestimate one’s knowledge, abilities, and accuracy of 
information, regardless of occupation (Barber & Odean, 
1999; Deaves et al., 2010). The finance and management 
literature has reported the implications of overconfidence 
on financial behavior. When traders consider their infor-
mation and analysis to be more accurate than it is, they 
take on too much risk, trade too much, and diversify less. 
Several studies confirmed that traders with a better-than-
average effect2 trade more (Deaves et al., 2009; Grinblatt 
& Keloharju, 2009). Goetzmann and Kumar (2005) argued 
that overconfidence is responsible for excessive trading and 
under-diversification. Barber et al. (2019) found that mar-
gin traders are more overconfident than cash traders and the 
former trade more, speculate more, and perform worse than 
the latter. Meanwhile, Hribar and Yang (2016) indicated that 
overconfident managers tend to miss earnings targets in fore-
casts and to manage earnings. Malmendier and Tate (2008) 
documented that overconfident managers engage in more 
mergers/acquisitions and destroy more firm value than less 
confident managers. Doukas and Petmezas (2007) concluded 
that overconfident bidders earn lower announcement returns 
than their counterparts.

In the context of financial literacy, overconfidence is usu-
ally defined as the difference between SFL and OFL. Some 
recent studies in China, the Netherlands, and the United 
States have emerged, examining the effect of overconfidence 
with respect to one’s financial knowledge. However, the 
results are somewhat mixed. Rooij et al. (2012) found that 
overconfidence is conducive to preparation for retirement 
but has no effect on wealth accumulation, while underconfi-
dence has no effect on either outcome. It was also found that 

overconfidence leads to stock market participation or retire-
ment planning (Allgood & Walstad, 2016; Chen et al., 2019; 
Chu et al., 2017; Xia et al., 2014). While Ooijen and Rooij 
(2016) found no effect of overconfidence on risk-taking deci-
sions involving mortgages, Asaad (2015) documented that 
overconfident individuals have a higher propensity to engage 
in risky or costlier financial behaviors.

This study aims to provide additional evidence on the 
effect of overconfidence with respect to one’s financial lit-
eracy on financial activity—stock market participation and 
saving for retirement, which are important activities for 
one’s financial well-being. Investing in the stock market 
provides an opportunity to take advantage of the equity pre-
mium and to benefit from risk diversification (Rooij et al., 
2012). Retirement planning is a very strong predictor of 
wealth accumulation (Lusardi & Mitchell, 2007a). Better 
preparation for retirement can also help maintain a similar 
living standard post-retirement.

This study is distinguished from previous studies in sev-
eral aspects. First, we focus on Japanese individuals, who 
may have a different confidence disposition from other cul-
tures, thus worth investigating with respect to the effect of 
overconfidence on financial behavior. We also tested if the 
effect of overconfidence differs between gender, given the 
finding by Bannier and Schwarz (2018) that observed no 
effect of subjective financial literacy for women. Second, in 
most related studies on financial literacy, overconfidence is 
measured by a categorical variable that classifies individuals 
into four types, according to the relative differences in SFL 
and OFL. Among the above-mentioned studies, only Ooi-
jen and Rooij (2016) used a continuous variable to measure 
overconfidence. The current study employs both measures 
of overconfidence, categorical and continuous, to gain more 
insight and robust results. Lastly, most of the above-men-
tioned studies on SFL or overconfidence do not account for 
endogeneity issues—that is, the possibility that OFL, SFL, 
and overconfidence are endogenously determined with the 
outcome variable. Only Rooij et al. (2012) and Bannier and 
Schwarz (2018) used instrumental variables (IV) for OFL 
and SFL in their empirical tests. For studies related to over-
confidence, only a few studies such as Rooij et al. (2012) and 
Asaad (2015) used IV for OFL, but not for overconfidence. 
The current study also provides the results based on the IV 
method that accounts for OFL and overconfidence, following 
the approach of Bannier and Schwarz (2018).

Data and Methodology

The data was drawn from the Financial Literacy Survey, 
a survey gauging the current state of financial knowledge 
and financial decision-making of Japanese individuals, 
conducted by the Central Council for Financial Services 

2  “Better-than-average effect” is related to overconfidence, which 
means that people, when asked to rate themselves relative to aver-
age on certain positive personal attributes such as skill or ability, rate 
themselves as above average on those attributes.
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Information in 2015. The survey was conducted online on 
25,000 individuals aged 18 to 79, selected in proportion to 
Japan’s demographic structure. Individuals over the age of 
60 and students were excluded from the sample. The former 
are very likely to be retired and the latter are yet to enter the 
workforce or be at a stage to consider retirement. After fur-
ther excluding those who did not reply to questions used for 
empirical analysis (such as household income), a sample of 
12,653 respondents remained for analysis. Table 1 summa-
rizes their descriptive statistics. The sample is evenly distrib-
uted gender-wise. Average age is 41. Of the sample, 16% are 
between 20 and 29, 30% between 30 and 39, 27% between 
40 and 49, and 27% between 50 and 59, respectively. 48.5% 
of the sample are employed by a company, while the remain-
ing are: part-time workers (16.3%), house-workers (16.4%), 
self-employed (6.8%), not employed (4.8%), and civil serv-
ants (5.7%). Close to half (57%) of the respondents have a 
2- or 4-year university degree or more advanced education. 

Another 41% have graduated from senior high school or 
vocational school, with only a small portion (2.2%) having 
received education up to junior high school. As for annual 
household income, the largest cohort is 2.5–5 million yen 
(32.9%) and 5–7.5 million yen (24.5%). Only one-tenth or 
so of the respondents reported a household income of more 
than 10 million yen (equivalent to approximately $91,116, 
as of January 2020). The bottom of Table 1 reports the per-
centage of respondents in response to the “live-now attitude” 
question, “I tend to live for today and let tomorrow take care 
of itself,” on a scale of 1 to 5. The proportion of respondents 
from “strongly agree” to “strongly disagree” are 4%, 15%, 
28%, 27%, and 26%, respectively.

Objective and Subjective Financial Literacy

The Financial Literacy Survey contains 26 questions to 
measure financial knowledge and judgement, 10 of which 
are comparable to those in surveys conducted by the U.S. 
Financial Industry Regulatory Authority’s Investor Educa-
tion Foundation and the Organization for Economic Coop-
eration and Development (OECD). These 10 questions are 
related to “lifestyle design” (1 question), basic knowledge of 
economy and finance (5 questions), loan and credit (2 ques-
tions), and wealth management (2 questions). For computing 
a financial literacy measure, the current study adopts the fol-
lowing five questions relating to knowledge on interest rate 
compounding, inflation, risk diversification, bond price, and 
mortgage, following previous related studies (e.g., Allgood 
& Walstad, 2016; Asaad, 2015; Despard et al., 2020; Gath-
ergood & Weber, 2017; Ooijen & Rooij, 2016).

Question 1 (interest rate): Suppose you put 1 million yen 
into a savings account with a guaranteed interest rate of 2% 
per year. How much would be in the account after 5 years? 
Disregard tax deductions. (1) More than 1.1 million yen. 
(2) Exactly 1.1 million yen. (3) Less than 1.1 million yen. 
(4) Impossible to tell from the information given. (5) Don’t 
know.

Question 2 (inflation): Imagine that the interest rate on 
your savings account was 1% per year and inflation was 
2% per year. After 1 year, how much would you be able to 
buy with the money in this account? (1) More than today. 
(2) Exactly the same. (3) Less than today. (4) Don’t know.

Question 3 (risk diversification): True or false? “Buying a 
single company’s stock usually provides a safer return than 
a stock mutual fund.” (1) True. (2) False. (3) Don’t Know.

Question 4 (bond price): If interest rates rise, what will 
typically happen to bond prices? (1) They will rise. (2) They 
will fall. (3) They will stay the same. (4) There is no rela-
tionship between bond prices and the interest rate. (5) Don’t 
know.

Question 5 (mortgage): True or false? “When compared, 
a 15-year mortgage typically requires higher monthly 

Table 1   Descriptive statistics of sample respondents

No. Mean

% Female respondents 12653 48.6
Age 12653 41.2
% Age 20–29 12653 16.3
% Age 30–39 12653 29.6
% Age 40–49 12653 27.3
% Age 50–59 12653 26.5
% Occupation employed by a company 12653 48.5
% Occupation civil servant 12653 5.7
% Occupation self-employed 12653 6.8
% Occupation part-timers 12653 16.3
% Occupation house-work 12653 16.4
% Not employed 12653 4.8
% Education junior high school 12653 2.2
% Education senior high school 12653 27.8
% Education vocational school 12653 12.9
% Education 2-year college 12653 11.4
% Education 4-year college 12653 40.3
% Education graduate school 12653 5.3
% Household annual income zero 12653 2.76
% Household annual income < 2.5 million yen 12653 15.0
% Household annual income > 2.5 and < 5 million 12653 32.9
% Household annual income > 5 and < 7.5 million 12653 24.5
% Household annual income > 7.5 and < 10 million 12653 14.5
% Household annual income > 10 and < 15 million 12653 8.0
% Household annual income > 15 million 12653 2.4
Live now attitude: Very low 12653 25.7
Live now attitude: Low 12653 26.5
Live now attitude: Average 12653 28.2
Live now attitude: High 12653 15.4
Live now attitude: Very high 12653 4.3
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payments than a 30-year loan, but the total interest paid 
over the life of the loan will be less.” (1) True. (2) False. (3) 
Don’t Know.

For each question, a dummy is formed, taking a value 
of one if the respondent correctly answers the questions. 
For the sample of 12,653 respondents, the percentage that 
correctly answered these five questions was 43.6%, 52.3%, 
46.3%, 24.6%, and 68.9%, respectively. On average, 2.4 
questions were answered correctly. For each respondent, 
the number of correct answers is multiplied by 20, which is 
defined as the “objective financial literacy (OFL)” measure. 

OFL has a minimum of zero, a maximum of 100, and an 
average of 47.1. The statistics are reported in Table 2.

Table 2 also reports information on one’s self-assessment 
of financial literacy. One survey question asked “How would 
you rate your overall knowledge about financial matters 
compared to others?” with available choices on a scale of 1 
(very low) to 5 (very high). The percentage indicating “very 
low” was 14%, “low” 30%, “average” 43.6%, “high” 11.5% 
and “very high” 1.4%. The average of the self-assessment 
is 2.6. The results suggest that more respondents think they 
have a lower level of financial knowledge. To construct a 

Table 2   Descriptive statistics of 
financial literacy and financial 
behaviors

*Question 1 (interest rate): Suppose you put 1 million yen into a savings account with a guaranteed interest 
rate of 2% per year. How much would be in the account after 5 years? Disregard tax deductions
*Question 2 (inflation): Imagine that the interest rate on your savings account was 1% per year and inflation 
was 2% per year. After 1 year, how much would you be able to buy with the money in this account?
*Question 3 (risk diversification): True or false? “Buying a single company’s stock usually provides a safer 
return than a stock mutual fund
*Question 4 (bond price): If interest rates rise, what will typically happen to bond prices? (1) They will 
rise. (2) They will fall. (3) They will stay the same. (4) There is no relationship between bond prices and 
the interest rate. (5) Don’t know
*Question 5 (mortgage): True or false? “When compared, a 15-year mortgage typically requires higher 
monthly payments than a 30-year loan, but the total interest paid over the life of the loan will be less.” (1) 
True. (2) False. (3) Don’t Know
**Subjective financial literacy is proxied by the respondent’s response to the question “How would you rate 
your overall knowledge about financial matters compared to others?” on a scale of 1 (very low) to 5 (very 
high)

No. Mean

% Respondents correctly answered question 1 (interest rate)* 12653 43.6
% Respondents correctly answered question 2 (inflation)* 12653 52.3
% Respondents correctly answered question 3 (risk diversification)* 12653 46.3
% Respondents correctly answered question 4 (bond price)* 12653 24.6
% Respondents correctly answered question 5 (mortgage)* 12653 68.8
No. of correct answers (out of 5 questions)* 12653 2.357
Objective financial literacy (0 to 100) 12653 47.145
% Respondents with a self-assessment of financial knowledge as very low** 12653 13.96
% Respondents with a self-assessment of financial knowledge as low** 12653 29.53
% Respondents with a self-assessment of financial knowledge as average** 12653 43.56
% Respondents with a self-assessment of financial knowledge as high** 12653 11.52
% Respondents with a self-assessment of financial knowledge as very high** 12653 1.42
Self-assessment of one’s financial knowledge (one a scale of 1 to 5)** 12653 2.569
Subjective financial literacy (0 to 100)** 12653 39.230
Confidence index (−100 to 100) 12653  − 7.915
% Properly estimated group (low OFL) respondents 12653 28.9
% Overconfident group respondents 12653 24.4
% properly estimated group (high OFL) respondents 12653 32.3
% Underconfident group respondents 12653 14.6
% Respondents having a loan 12653 40.3
% Respondents having invested in stock/mutual fund/ foreign exchange 12653 36.7
% Respondents thinking they have to cover living expenses for retirement 12653 67.2
% Respondents aware of the amounts of living expenses for retirement 8505 41.8
% Respondents having a plan for living expenses for retirement 8505 29.2
% Respondents securing funds for living expenses for retirement 8505 16.8
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“subjective” financial literacy (SFL) measure, the survey 
assigns 100 points to “very high,” 75 to “high,” 50 to “aver-
age,” 25 to “low,” and 0 to “very low.” The average of SFL is 
39.2, which is lower than that of objective financial literacy 
(OFL = 47.1).

Variables Measuring Overconfidence

Previous studies have used a calibration test3 or self-rating 
of certain positive personal attributes to measure over-
confidence.4 In this study, overconfidence is measured by 
comparing one’s subjective (SFL) with objective financial 
literacy (OFL). The level of overconfidence of an individual 
is quantified in two alternative ways. The first method com-
putes a “confidence index (CI)” as the difference between 
SFL and OFL, following Ooijen and Rooij (2016). By this 
definition, CI can range from − 100 to 100. A larger posi-
tive value indicates higher overconfidence, while a smaller 
(negative) one indicates higher underconfidence. The middle 
of Table 2 reports that the respondents have an average CI 
of − 7.92. Though unreported here, the standard deviation, 
minimum, and maximum are 32.6, − 100, 100, respectively.

The second method classifies the respondents into four 
groups, a method often used in previous studies on overcon-
fidence. Respondents are defined as belonging to the “over-
confident group” if they have an SFL higher than 40.13, 
and OFL lower than 47.32 (40.13 and 47.32 are the mean 
SFL and OFL, respectively, for the entire 25,000 survey 
respondents). In other words, the “overconfident group” 
overestimate their actual financial literacy. On the other 
hand, respondents are defined as belonging to the “prop-
erly estimated group” (low OFL) if one has an SFL lower 
than 40.13, and OFL lower than 47.32; referring to people 
who are self-aware of their low actual financial literacy. In 
a similar manner, the “underconfident group” is defined for 
those with an SFL lower than 40.13, and OFL higher than 
47.32, who underestimate their high actual financial liter-
acy. Finally, the “properly estimated group” (high OFL) is 
defined for those with an SFL higher than 40.13, and OFL 
higher than 47.32—who are self-aware of their high actual 
financial literacy.

Table 2 summarizes the distribution of confidence types. 
The percentage of respondents classified in the “overconfi-
dent group” is 24.4%, “properly estimated group” (low OFL) 

28.9%, “underconfident group” 14.6%, and “properly esti-
mated group” (high OFL) 32.3%, respectively. These results 
suggest that only 61% or so of the respondents are able to 
properly estimate their actual financial knowledge.

Financial Behaviors

The Financial Literacy Survey contains questions on the 
financial behavior of the respondents. Among the 12,653 
sample respondents for analysis, 40.3% indicated that their 
households currently have loans (consumer loan, mortgage 
loan, or others). The survey also asked respondents if they 
had ever purchased stocks, mutual funds, or foreign cur-
rency deposits, respectively. We constructed a dummy vari-
able taking a value of 1 if the respondents hold any of these 
assets. As reported in the bottom of Table 2, 36.7% indicated 
investment experiences in the stock (or foreign exchange) 
market.

The other questions relate to preparation for post-retire-
ment living expenses. The survey asked: “What expenses do 
you think you will have to cover in the future?” with 67.2% 
of respondents indicating “living expenses for retirement.” 
For those who indicated as such, the respondent was further 
asked: “With regard to the living expenses for retirement you 
think you will have to cover in the future, are you aware of 
the amounts that will be required for your case?” “Do you 
have a financial plan for living expenses for retirement you 
think you will have to cover in the future?” And “Have you 
set aside funds for living expenses for retirement you think 
you will have to cover in the future?” The answers are yes/no 
choices. The last three rows of Table 2 show that 41.8% of 
respondents are aware of the amount required, however, only 
29.2% have a plan and an even smaller proportion, 16.8%, 
have set aside funds for retirement.

Model Specification

Probit regression was performed to test the research ques-
tions, with the general specification as follows.

The dependent variable ( y ) refers to the respondent’s 
financial behavior of interest—dummy for investment expe-
riences in stock (or foreign exchange), for having a plan for 
retirement, and for setting aside funds for retirement. Φ(∙) is 
the standard normal cumulative distribution. The explana-
tory variables include the respondent’s objective financial 
literacy ( OFL ), confidence index ( CI ), an interaction term 
of CI and female dummy ( Female ). The coefficient of CI 
indicates the effect of overconfidence on financial behavior.

(1)
P(y = 1|OFL,CI,X)

= Φ(� + � ∙ OFL + � ∙ CI + � ∙ CI ∙ Female + � ∙ X)

3  For example, respondents are asked multiple-choice questions on 
common knowledge. Then, they are asked to rate the accuracy of 
their answers. If someone self-reports an accuracy level of 90% while 
getting 70% of the questions right, then he or she is considered over-
confident.
4  Some others used the tendency of CEOs to voluntarily hold a large 
number of in-the-money-options as a proxy for overconfidence (Mal-
mendier and Tate, 2008).
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Control variables ( X ) include female dummy, (logarithm 
of) age, occupations, education attainment, household 
income, and residence dummies.5 Lusardi and Mitchell 
(2008) found that a large majority of women in the United 
States have not done retirement planning. Age matters 
because as one gets closer to retirement, they are more 
likely to have started investing and saving. Occupations are 
also controlled for since companies provide retirement pro-
grams for their full-time employees. Education attainment 
may proxy for ability, which influences one’s capability of 
making informed decisions on personal finances. People 
with higher household income have more resources to invest 
or save. Lastly, people living in different prefectures (e.g. 
urban or rural) have different degrees of access to financial 
information/advice and information providers (e.g., finan-
cial institutions), which can affect their investment/saving 
decisions.

In some regressions, we also used the alternative categor-
ical variable for the respondent’s confidence type in place of 
the continuous variable CI.

HL refers to the dummy for the overconfident group, 
HH the properly estimated group (high OFL), and LH the 
underconfident group. Their respective coefficients thereby 
measure the differences in the effect on financial behavior 
relative to the properly estimated group (low OFL), which 
serves as the benchmark.

For regressions of y using the dummy for having a plan 
for retirement, an additional control variable was included—
the respondent’s “live-now” attitude, which may affect the 
preparation for retirement. Moreover, for regressions of 
y using the dummy for setting aside funds for retirement, 
another variable was added—a dummy for those respond-
ent’s currently having a loan, whose payment obligation may 
hinder their saving ability.

Furthermore, we employed the Heckman model to 
account for a potential sample selection when the dependent 
variable is the dummy for having a plan (and setting aside 
funds) for retirement. In the survey, only those respondents 
who indicated that “they will have to cover living expenses 
for retirement” were further asked if they have a financial 

(2)P(y = 1|HL,HH, LH,X) = Φ(� + �1 ∙ HL + �2 ∙ HH + �3 ∙ LH + � ∙ X)

plan (and setting aside funds). First, using data on all 
respondents (12,653 non-students aged below 60), the selec-
tion equation was estimated by running a probit regression 
on the dummy variable for those indicating a need to cover 
their living expenses in the future, on an instrumental vari-
able and the set of control variables (X). The instrumental 
variable is a dummy for respondents who correctly answered 
the survey question “What are the three major expenses in 
life?”6. If one is aware of the three primary types of expendi-
ture, he or she is more likely to indicate a need to provide for 
it in the future. Then, in the outcome equation, using data on 
those respondents who indicate a need to provide for living 
expenses in the future, a probit regression was conducted as 
specified in Eq. (1) or (2).

Lastly, we also conducted robust tests using an IV esti-
mation method to account for the potential endogeneity of 
the two variables of interest, financial literacy and overcon-
fidence. As the instrument for financial literacy, Rooij et al. 
(2012) and Assad (2015) used a dummy for respondents who 
had received financial education at schools.7 In the current 

study, we used a dummy for respondents who have indicated 
that their “parents or guardians teach them how to manage 
finances.” As for the instrument for subjective financial lit-
eracy, Rooij et al. (2012) and Bannier and Schwarz (2018) 
used the financial condition of the respondent’s siblings, 
which is not available in the data set used for this current 
study. Therefore, following Bannier and Schwarz (2018), in 
addition to the instrument of receiving financial education 
at home, we also used instruments constructed by heterosce-
dasticity, an estimation method developed by Lewbel (2012), 
when none or insufficient external instruments are available.

Empirical Results

Univariate Tests

Table 3 reports the results of univariate tests comparing 
financial behaviors among people with different confidence 

5  These residence dummies are Tohoku (including prefectures of 
Aomori, Iwate, Miyagi, Akita, Yamagata, Fukushima, and Hok-
kaido), Kanto (Ibaragi, Tochigi, Gunma, Saitama, Chiba, Kanagawa, 
and Yamanashi), Tokyo, Chubu (Niigata, Toyama, Ishii, Fukui, 
Nagano, Gifu, Shizuoka, Aichi, and Mie), Keihan (Kyoto and Osaka), 
Kinki (Shiga, Hyogo, Nara, and Wakayama), Chugoku (Tottori, Shi-
mane, Okayama, Hiroshima, and Yamaguchi), Shikoku (Tokushima, 
Kagawa, Ehime, and Kochi), and Kyushu (Fukuoka, Saga, Nagasaki, 
Kumamoto, Oita, Miyazaki, Kagoshima, and Okinawa).

6  The choices are: (1) living expenses for own lifetime, children’s 
educational expenses, and medical expenses for self, (2) children’s 
educational expenses, costs of buying a house, and living expenses 
for own retirement, (3) costs of buying a house, medical expenses for 
self, and costs of nursing care for parents, and (4) Don’t know.
7  Other instruments for financial literacy include the mathematical 
ability during the teens (Gathergood and Weber, 2017; Jappelli and 
Padula, 2013), the experience of family members (Behrman et  al., 
2012; Rooij et al., 2011), or the number of universities or newspaper 
circulating in the neighborhood (Klapper et al., 2013).
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dispositions. The first two columns compare the overconfi-
dent group and properly estimated group (low OFL), while 
the last two columns compare the underconfident group 
and properly estimated group (high OFL). The first row 
reports the differences in stock market investment among 
different groups. It can be seen that given a similar level of 
financial literacy, those with greater confidence are more 
likely to invest in stocks—30.0% in the overconfident 
group invested in stocks (or foreign exchange), greater 
than the 12.0% in the properly estimated group (low OFL), 
while 64.5% in the properly estimated group (high OFL) 
invested in stocks compared to 31.9% in the underconfi-
dent group. The differences are statistically significant.

The second row of Table 3 reports the respondents’ 
indication as to whether they think they will have to cover 
living expenses in the future. The difference between the 
overconfident group and the properly estimated group 
(low OFL) is only marginally significant (60% vs 62%, 
p-value = 0.049), while there is no significant difference 
between the properly estimated group (high OFL) and 
underconfident group (75% vs 73%, p-value = 0.135).

The third row of Table 3 reports the differences in hav-
ing a plan for retirement. The overconfident group is more 
likely to have a financial plan than their less confident 
peers (33.1% vs. 13.5%), while the underconfident group 
is less prepared than their more confident peers (17% vs. 
43.4%). The differences are statistically significant.

The last row, examining securing funds for retirement, 
also shows similar results. The overconfident group is 
more likely to set aside funds for retirement than their less 
confident peers (21.3% vs. 6.8%), while the underconfident 
group is less so than their more confident peers (10% vs. 
24.4%). The differences are also statistically significant.

It is worth noting that the overconfident group has an 
equal or stronger tendency than the underconfident group 
to invest in stocks and prepare for retirement. For instance, 
the overconfident respondents are more likely to have a 
plan (33.1%) than the underconfident respondents (17.7%). 
This suggests that a less financially literate but dispropor-
tionately overconfident person can be more prepared than 
a highly financially literate but disproportionately under-
confident person.

Furthermore, it is also evident that, on average, more 
financially literate people (regardless of their confidence) 
are more likely to participate in the stock market and pre-
pare for retirement than less financially literate ones. That 
is, people in the properly estimated group (high OFL) 
and underconfident group, as a whole, are more likely to 
participate than people with low OFL. Such results are 
consistent with previous studies that found a positive asso-
ciation between financial literacy with stock market par-
ticipation and retirement preparation (Lusardi & Mitchell, 
2007b; Rooij et al., 2011, 2012).

Taken together, the univariate results suggest that over-
confidence in financial literacy, in addition to financial 
literacy level, makes a difference in financial activity.

Multivariate Regressions of Participating in Stock 
or Foreign Exchange Market

This section reports the results for estimating Eqs. (1) and 
(2) using the dummy for participation in the stock or for-
eign exchange market as the dependent variable. Table 4 

Table 3   Differences in financial behaviors among respondents of different confidence groups

Proportion of respondents (%) Overconfi-
dent group

Properly esti-
mated (low OFL)

Properly esti-
mated (high OFL)

Under-
confident 
group

% Respondents having invested in stock, mutual funds or foreign exchange 30.0 12.0 64.5 31.9
No. of observations 3070 3657 4080 1846
p-value of the difference between the 2 groups 0.000 0.000
% Respondents thinking they have to cover living expenses for retirement 60.0 62.0 75.0 73.1
No. of observations 3070 3657 4080 1846
p-value of the difference between the 2 groups 0.049 0.135
% Respondents having a plan for living expenses for retirement 33.1 13.5 43.4 17.7
No. of observations 1830 2266 3059 1350
p-value of the difference between the 2 groups 0.000 0.000
% Respondents securing living expenses for retirement 21.3 6.8 24.4 10.0
No. of observations 1830 2266 3059 1350
p-value of the difference between the 2 groups 0.000 0.000
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reports the probit estimates using the heteroskedasticity-
robust standard errors. Average marginal effects (AME) 

for explanatory variables relating to overconfidence8 are 
also reported at the bottom of the table.

The first column shows that both confidence index (CI) 
and objective financial literacy (OFL) are positive and sig-
nificant. The AME of CI is 0.5% (p-value = 0.000). A finite-
difference estimate of AME indicates that, holding other 
variables at their observed values, increasing the confidence 

Table 4   Results of probit 
regressions of participating 
in stock or foreign exchange 
market

Regressions are estimated using the heteroskedasticity-robust standard errors. All regressions include resi-
dence dummies (not reported)

Dependent variable:
Dummy for investing in stock or foreign exchange market

(1) (2)

Coef. P > z Coef. P > z

Dummy for overconfident group 0.544 0.000
Dummy for underconfident group 0.479 0.000
Dummy for properly estimated group (high OFL) 1.239 0.000
Objective financial literacy (OFL) 0.029 0.000
Confidence index (CI) 0.017 0.000
Female − 0.201 0.000 − 0.241 0.000
Ln(age) 0.587 0.000 0.593 0.000
Occupation
Occupation civil servant − 0.108 0.048 − 0.086 0.113
Occupation self-employed 0.003 0.955 0.012 0.818
Occupation part-timers − 0.122 0.004 − 0.129 0.002
Occupation house-work − 0.064 0.137 − 0.084 0.049
Not employed − 0.107 0.110 − 0.121 0.063
Degree
Degree: senior high school − 0.057 0.568 − 0.010 0.918
Degree: vocational school 0.032 0.759 0.061 0.537
Degree: 2-year college 0.221 0.033 0.269 0.007
Degree: 4-year college 0.203 0.039 0.288 0.003
Degree: graduate school 0.305 0.006 0.415 0.000
Household annual income
 < 2.5 million yen − 0.094 0.295 − 0.094 0.289
 > 2.5 and < 5 million − 0.058 0.504 − 0.040 0.641
 > 5 and < 7.5 million 0.003 0.969 0.043 0.621
 > 7.5 and < 10 million 0.058 0.523 0.113 0.206
 > 10 and < 15 million 0.190 0.047 0.247 0.009
 > 15 million 0.195 0.096 0.270 0.019
Constant − 3.897 0.000 − 3.332 0.000
No. observations 12653 12653
Wald Chi-squared 2775.27 0.000 2627.85 0.000
Pseudo R-squared 0.215 0.182
Contrasts of average marginal effects
Overconfident vs properly estimated (low OFL) group 16.0% 0.000
Underconfident vs properly estimated (high OFL) group  − 27.8% 0.000
Overconfident vs underconfident group 2.2% 0.098
Average marginal effect (AME)
AME of objective financial literacy (OFL) 0.9% 0.000
AME of confidence index (CI) 0.5% 0.000
AME of a change from 25th to 75th percentile CI 17.1% 0.000

8  Marginal effect at the means is not informative since there are 
many categorical variables in the regressions.
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index from the 25th percentile to the 75th percentile boosts 
the probability of investing in stocks by 17.1%, from 29.7% 
to 46.7%.

In the second column, only three dummy variables for 
confidence type are included, with the properly estimated 
group (low OFL) being excluded and serving as the refer-
ence group. The overconfident group has a significant coef-
ficient, suggesting greater proclivity for stock investment 
than their low OFL peers (the reference group). Comparison 
between the properly estimated group (high OFL) and under-
confident group shows that the former has a higher coef-
ficient. The contrasts in AME show the effects of changes 
between different types of confidence. Holding other vari-
ables at their observed values, the overconfident group has 
a 16% higher probability (p-value = 0.000) of investing in 
stocks than the properly-estimated (low OFL) group, while 
the underconfident type has a 27.8% lower probability 
(p-value = 0.000) than the properly-estimated (high OFL) 
group. Moreover, overconfident type also has a probability 
marginally higher by 2.2% (p-value = 0.098) than the under-
confident type, which suggests that overconfidence can, to 
some degree, supplement financial literacy in spurring stock 
investment.

Additionally, the objective financial literacy shows statis-
tically significant and positive coefficients. It is also noted 
that the coefficient for the female dummy is significantly 
negative, suggesting that females are less likely to invest 
in stocks than males with equivalent financial literacy and 
overconfidence level. Females might be less willing to invest 
in riskier financial products than males, other things being 
equal. Other control variables that show significant coef-
ficients are age and education—people with greater age or 
higher education are more likely to invest in stocks. People 
with household income greater than 10 million yen are also 
more likely to invest.

Multivariate Regressions of Preparing 
for Retirement

Table 5 reports the Heckman model results for the outcome 
equation with “having a financial plan for retirement” as the 
dependent variable. The table also reports the estimate for 
the instrument used in the selection equation.

In the first column, the result also shows that having a 
plan is significantly and positively associated with CI and 
OFL. The AME of CI variable is 0.34% (p-value = 0.000). 
The finite-difference estimate of AME shows that, holding 
other variables at their observed values, increasing the con-
fidence index from the 25th percentile to the 75th percentile 
increases the probability of having a financial plan by 13.3%, 
from 18.0% to 31.2%.

The second column includes the three dummy vari-
ables for confidence type. The AME results suggest that, 

holding other variables at their observed values, the over-
confident type increases the probability of having a retire-
ment plan by 10.6% (p-value = 0.000) than the properly 
estimated type (low OFL), while the underconfident type 
decreases the probability by 15.6% (p-value = 0.000) than 
the properly estimated type (high OFL). Moreover, the 
overconfident type also has a probability higher by 8.9% 
(p-value = 0.000) than the underconfident type, again sug-
gesting that confidence could play a larger role than finan-
cial literacy in one’s retirement planning.

Table 6 reports the results for the outcome equation 
with “setting aside funds for retirement” as the depend-
ent variable. In column 1, the AME of CI is 0.21% 
(p-value = 0.000). A finite-difference estimate of AME 
shows that an increase in confidence index from the 25th 
percentile to the 75th percentile raises the probability by 
8.5%, from 10.2% to 18.7%. The second column shows 
that, holding other variables at their observed values, the 
overconfident type increases the probability of securing 
retirement funds by 8.7% (p-value = 0.000) than the prop-
erly estimated type (low OFL), while the underconfident 
type decreases the probability by 7.4% (p-value = 0.000) 
than the properly estimated type (high OFL). Moreover, 
the overconfident type also has a probability higher by 
7.8% (p-value = 0.000) than the underconfident type.

The effects of other control variables are also observed 
in Tables 5 and 6. The objective financial literacy con-
tinues to show statistically significant and positive coef-
ficients. A “live now” attitude and the burden of mort-
gage repayment decrease preparation. Older people and 
people with higher education are more likely to prepare 
for retirement. Civil servants (compared with company 
employees) and individuals with higher household income 
(particularly earning more than 10 million yen) are also 
more prepared. Female respondents are also more prepared 
than males.

Effect of Overconfidence between Genders

The analyses in the preceding sections found that over-
confidence plays a positive role in one’s financial activ-
ity. This subsection investigates the possibility that the 
effect of overconfidence may not be the same between 
genders. The regressions in the preceding sections were 
repeated, adding an interaction term of confidence index 
(CI) with the female dummy variable. Because the mag-
nitude of the interaction effect in nonlinear models does 
not equal the marginal effect of the interaction term (Ai & 
Norton, 2003), we used the method suggested by Norton 
et al. (2004), in which the interaction effect is estimated by 
the mean cross-partial derivative, i.e., the average of the 
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Table 5   Results of probit 
regressions of having a 
retirement plan

The results are for the outcome equation based on Heckman selection model. Regressions are estimated 
using the heteroskedasticity-robust standard errors. All regressions include residence dummies (not 
reported)

Dependent variable: Dummy for having a plan for retirement (1) (2)

Coef. P > z Coef. P > z

Dummy for overconfident group 0.590 0.000
Dummy for underconfident group 0.083 0.170
Dummy for properly estimated group (high OFL) 0.741 0.000
Objective financial literacy (OFL) 0.016 0.000
Confidence index (CI) 0.013 0.000
Female 0.115 0.007 0.019 0.735
Ln(age) 0.760 0.000 0.559 0.000
“Live now” attitude
Low  − 0.318 0.000  − 0.355 0.000
Average  − 0.538 0.000  − 0.539 0.000
High  − 0.617 0.000  − 0.631 0.000
Very high  − 0.515 0.000  − 0.439 0.000
Occupation
Occupation civil servant 0.114 0.050 0.100 0.116
Occupation self-employed  − 0.180 0.049  − 0.017 0.879
Occupation part-timers  − 0.083 0.074  − 0.050 0.369
Occupation house-work  − 0.043 0.361  − 0.031 0.560
Not employed  − 0.312 0.003  − 0.162 0.268
Degree
Degree: senior high school 0.000 0.997 0.036 0.780
Degree: vocational school 0.098 0.416 0.143 0.280
Degree: 2-year college  − 0.015 0.900 0.067 0.619
Degree: 4-year college 0.026 0.827 0.102 0.426
Degree: graduate school 0.091 0.484 0.174 0.221
Household annual income
 < 2.5 million yen  − 0.138 0.238  − 0.194 0.130
 > 2.5 and < 5 million  − 0.128 0.324  − 0.236 0.081
 > 5 and < 7.5 million 0.014 0.915  − 0.094 0.506
 > 7.5 and < 10 million 0.117 0.361 0.025 0.864
 > 10 and < 15 million 0.221 0.092 0.146 0.326
 > 15 million 0.254 0.060 0.285 0.063
Constant  − 4.095 0.000  − 2.842 0.000
Model Wald Chi-squared 1308.43 0.000 943.56 0.000
No. of observations 12653 12653
No. of observations (selected) 8505 8505
No. of observations (non-selected) 4148 4148
Wald test (rho = 0) Chi-squared 1.28 0.258 0.27 0.602
Heckman selection equation Coef. P > z Coef. P > z
Instrument: Needing living expenses for retirement 0.133 0.000 0.181 0.000
Contrasts of average marginal effects
Overconfident vs properly estimated (low OFL) group 10.6% 0.000
Underconfident vs properly estimated (high OFL) group  − 15.6% 0.000
Overconfident vs underconfident group 8.9% 0.000
Average marginal effect (AME)
AME of objective financial literacy (OFL) 0.42% 0.000
AME of confidence index (CI) 0.34% 0.000
AME of a change from 25th to 75th percentile CI 13.3% 0.000
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cross-partial derivative (with respect to CI and the female 
variable) over all observations in the data set.9 The aver-
age of the cross-partials (interaction effect), the associated 
standard error, and z-value are also provided in Table 7.

The first column in Table 7 reports the results on regres-
sions with “investing in stock or foreign exchange market” as 
the dependent variable. The AME of confidence index (CI) 
is 0.51% (p-value = 0.000), a level similar to that reported 
in Table 4 (column 1). For the interaction effect of CI and 
female, the mean interaction effect is negative (− 0.102%) 
and generally statistically significant. In other words, the 
average change in the predicted conditional probability of 
investing in stock or foreign exchange market for a one-
unit increase in confidence index differs between men and 
women by 0.1%, with women having lower marginal effects 
on average.

The second column shows the results with “having a plan 
for retirement” as the dependent variable. The CI variable 
still shows a significantly positive coefficient, with an AME 
of 0.54%. The mean interaction effect is negative (− 0.12%) 
and generally statistically significant, suggesting that women 
have lower marginal effect.

The third column reports the results with setting aside 
funds for retirement as the dependent variable. The con-
fidence index variable still shows a significantly positive 
coefficient, with an AME of 0.34%. The mean interaction 
effect is still negative (− 0.09%) and generally statistically 
significant.

Robust Tests Using IV Estimation

This subsection provides additional tests using Lewbel’s IV 
estimation method. Table 8 reports the Lewbel estimates 
for the regressions as estimated in Table 7. The first-stage 
results from the standard IV regression show that the exter-
nal instrument, financial education at home, is positively and 
significantly related to objective financial literacy, satisfy-
ing the exclusion restriction. The Lewbel (2012) estimation 
approach rests on the heteroscedasticity in the errors of the 
first stage regression. The White test as well as the Breusch 
and Pagan test for heteroscedasticity are significant, meet-
ing the assumption of heterogeneous error terms. On the 
other hand, the test results for weak instruments, the Cragg 
and Donald statistic, may not be highly satisfactory. The 
null hypothesis of weak instruments can be rejected if we 
are willing to tolerate a 30% relative bias, based on critical 
values provided by Stock and Yogo (2005).

In Table 8, the coefficients for objective financial literacy 
(OFL) and confidence index (CI) are still positive and signif-
icant in all columns. The interaction term of CI and female 
dummy displays a negative and significant coefficient in all 
three columns. Note that the magnitudes of these coefficients 
are not directly comparable with those reported in Table 7, 
because the Lewbel estimator is based on linear regression 
models while coefficients in Table 7 are probit estimates. In 
fact, we can interpret the Lewbel estimated coefficient as 
marginal effect. The marginal effect of confidence index is 
0.66%, 0.54% and 0.26%, respectively, in the three regres-
sions. In Table 7, the AME in the three regressions is 0.51%, 
0.53% and 0.34%, respectively. Furthermore, the interaction 
term of CI and female under Lewbel’s approach is close 
to − 0.1% in Table 8, while the mean interaction effect, as 
reported in Table 7, is also around − 0.1%. In general, Lew-
bel’s IV results are similar to the probit results as reported 
in Table 7.

Discussion

This study investigated whether overconfidence with respect 
to one’s financial literacy affects stock market participation 
and retirement preparation and if so, how. It was found that 
people perceive their financial literacy wrongly. Indeed, 
41% of the respondents in this study either overestimated or 
underestimated their actual financial knowledge. A compari-
son of the confidence disposition of the sample subjects also 
reveals some differences across different studies. Although 
not completely comparable, 24% of the Japanese sample 
in this study were classified into the overconfident group, 
while 28% of the Dutch sample in Rooij et al. (2012), 42% 
of Chinese in Chen et al. (2019), 24% of Chinese in Xia et al. 
(2014), and 16% of the Americans in Allgood and Walstad 
(2016), respectively, were classified into the overconfident 
group. On the other hand, 15% of the Japanese sample in this 
study were classified in the underconfident group, while 40% 
of the Dutch sample in Rooij et al. (2012), 14% of Chinese 
in Chen et al. (2019), 19% of Chinese in Xia et al. (2014), 
and 25% of the Americans in Allgood and Walstad (2016), 
respectively, were classified into the overconfident group. 
The figures are not directly comparable due to differences 
in the size and composition of the sample and measures 
of financial literacy. However, it appears that the Japanese 
and Chinese samples showed larger overconfident percent-
ages than underconfident percentages, while in contrast, the 
Dutch and American samples had much larger undercon-
fident percentages. Explaining these differences requires 
further research.

Irrespective of the differences in confidence disposition, 
the results indicated that overconfidence in financial liter-
acy can encourage one to invest in stocks and prepare for 

9  For each respondent, we calculate the difference in the marginal 
effect of CI on the dependent variable between men and women, 
which is the interaction effect. After obtaining the interaction effect, 
the associated standard error and z-value for all respondents, the aver-
ages of these statistics are computed.
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Table 6   Results of probit 
regressions of setting aside 
funds for retirement

The results are for the outcome equation based on Heckman selection model. Regressions are estimated 
using the heteroskedasticity-robust standard errors. All regressions include residence dummies (not 
reported)

Dependent variable: Dummy for setting aside funds for retirement (1) (2)

Coef. P > z Coef. P > z

Dummy for overconfident group 0.514 0.000
Dummy for underconfident group 0.069 0.267
Dummy for properly estimated group (high OFL) 0.493 0.000
Objective financial literacy (OFL) 0.012 0.000
Confidence index (CI) 0.012 0.000
Female 0.077 0.082 0.043 0.331
Ln(age) 1.237 0.000 1.215 0.000
“Live now” attitude
Low  − 0.185 0.000  − 0.210 0.000
Average  − 0.320 0.000  − 0.367 0.000
High  − 0.270 0.000  − 0.299 0.000
Very high  − 0.047 0.602  − 0.038 0.678
Dummy for having a loan  − 0.174 0.000  − 0.177 0.000
Occupation
Occupation civil servant 0.270 0.000 0.262 0.000
Occupation self-employed  − 0.133 0.073  − 0.121 0.096
Occupation part-timers  − 0.022 0.698  − 0.017 0.762
Occupation house-work 0.228 0.000 0.212 0.000
Not employed  − 0.123 0.265  − 0.116 0.318
Degree
Degree: senior high school 0.256 0.163 0.281 0.128
Degree: vocational school 0.325 0.081 0.360 0.055
Degree: 2-year college 0.271 0.145 0.319 0.088
Degree: 4-year college 0.318 0.082 0.378 0.039
Degree: graduate school 0.445 0.021 0.505 0.009
Household annual income
 < 2.5 million yen  − 0.364 0.006  − 0.380 0.005
 > 2.5 and < 5 million  − 0.192 0.132  − 0.208 0.109
 > 5 and < 7.5 million  − 0.016 0.898  − 0.026 0.842
 > 7.5 and < 10 million 0.189 0.141 0.190 0.144
 > 10 and < 15 million 0.405 0.002 0.425 0.001
 > 15 million 0.618 0.000 0.674 0.000
Constant  − 6.647 0.000  − 6.362 0.000
Model Wald Chi-squared 1044.44 0.000 1,017.75 0.000
No. of observations 12653 12653
No. of observations (selected) 8505 8505
No. of observations (non-selected) 4148 4148
Wald test (rho = 0) Chi-squared 6.2 0.013 9.8 0.002
Heckman selection equation Coef. P > z Coef. P > z
Instrument: Needing living expenses for retirement 0.152 0.000 0.177 0.000
Contrasts of average marginal effects
Overconfident vs properly estimated (low OFL) group 8.7% 0.000
Underconfident vs properly estimated (high OFL) group  − 7.4% 0.000
Overconfident vs underconfident group 7.8% 0.000
AME of objective financial literacy (OFL) 0.22% 0.000
AME of confidence index (CI) 0.21% 0.000
AME of a change from 25th to 75th percentile CI 8.5% 0.000
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Table 7   Results for the gender differences in the effect of overconfidence

The results in column 2 and 3 are for the outcome equation based on Heckman selection model. Regressions are estimated using the heteroske-
dasticity-robust standard errors. All regressions include residence dummies (not reported)

(1) (2) (3)

Dependent variable: Investing in stock/FX Having a plan Setting aside funds

Coef. P > z Coef. P > z Coef. P > z

Objective financial literacy (OFL) 0.029 0.000 0.017 0.000 0.013 0.000
Confidence index (CI) 0.018 0.000 0.018 0.000 0.016 0.000
Female  − 0.221 0.000  − 0.018 0.662  − 0.044 0.367
Female x CI  − 0.002 0.002  − 0.004 0.000  − 0.004 0.000
Ln(age) 0.586 0.000 0.508 0.000 1.093 0.000
“Live now” attitude
Low  − 0.331 0.000  − 0.179 0.000  − 0.331 0.000
Average  − 0.475 0.000  − 0.237 0.000  − 0.475 0.000
High  − 0.584 0.000  − 0.199 0.001  − 0.584 0.000
Very high  − 0.425 0.000 0.095 0.362  − 0.425 0.000
Dummy for having a loan  − 0.234 0.000
Occupation
Occupation civil servant  − 0.103 0.057 0.101 0.109 0.279 0.000
Occupation self-employed 0.002 0.968 0.017 0.803 0.047 0.552
Occupation part-timers  − 0.122 0.004  − 0.039 0.438 0.015 0.802
Occupation house-work  − 0.064 0.142  − 0.001 0.979 0.286 0.000
Not employed  − 0.104 0.121  − 0.098 0.357 0.095 0.445
Degree
Degree: senior high school  − 0.058 0.558 0.018 0.887 0.295 0.140
Degree: vocational school 0.028 0.784 0.127 0.341 0.369 0.070
Degree: 2-year college 0.221 0.034 0.037 0.784 0.341 0.093
Degree: 4-year college 0.199 0.044 0.056 0.666 0.366 0.066
Degree: graduate school 0.302 0.006 0.143 0.318 0.517 0.014
Household annual income
 < 2.5 million yen  − 0.097 0.279  − 0.208 0.105  − 0.489 0.001
 > 2.5 and < 5 million  − 0.064 0.462  − 0.276 0.028  − 0.348 0.012
 > 5 and < 7.5 million  − 0.001 0.993  − 0.144 0.255  − 0.171 0.219
 > 7.5 and < 10 million 0.051 0.572  − 0.038 0.766 0.048 0.734
 > 10 and < 15 million 0.185 0.054 0.059 0.655 0.267 0.065
 > 15 million 0.188 0.107 0.196 0.201 0.609 0.000
Constant  − 3.876 0.000  − 2.822 0.000  − 5.819 0.000
Wald Chi-squared 2782.01 0.000 1078.08 0.000 984.16 0.000
No. of observations 12653 8505 8505
Pseudo R-squared 0.216 0.121 0.155
Average marginal effect (AME)
AME of objective financial literacy (OFL) 0.85% 0.000 0.52% 0.000 0.27% 0.000
AME of female dummy  − 5.88% 0.000  − 0.54% 0.662  − 0.93% 0.367
AME of confidence index (CI) 0.51% 0.000 0.54% 0.000 0.34% 0.000
Cross-partial derivatives with respect to
CI and female (interaction effect)

Interaction
effect

z-value Interaction
effect

z-value Interaction
effect

z-value

Mean  − 0.10%  − 3.887  − 0.12%  − 3.063  − 0.09%  − 2.593
Std. Dev. 0.06% 2.182 0.05% 1.282 0.06% 1.254
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Table 8   Instrumental variables 
estimation results

The results are based on Lewbel’s IV estimation method, using the dummy for receiving education at home 
as the external instrument. Regressions are estimated using the heteroskedasticity-robust standard errors. 
All regressions include residence dummies (not reported)
*Stock-Yogo weak ID test critical values for (1): 10% maximal IV relative bias 10.8; 20% maximal IV rela-
tive bias 5.6; 30% maximal IV relative bias 3.9; for (2) 10% maximal IV relative bias 10.8; 20% maximal 
IV relative bias 5.6; 30% maximal IV relative bias 3.9; for (3) 10% maximal IV relative bias 10.7; 20% 
maximal IV relative bias 5.6; 30% maximal IV relative bias 3.9

(1)
Investing in stocks

(2)
Having a plan

(3)
Securing funds

Coef. P > z Coef. P > z Coef. P > z

Constant  − 0.559 0.000  − 0.328 0.000  − 0.718 0.000
Objective financial literacy (OFL) 0.011 0.000 0.005 0.000 0.002 0.054
Confidence index (CI) 0.007 0.000 0.005 0.000 0.003 0.000
Female  − 0.055 0.000  − 0.013 0.356  − 0.023 0.028
Female x CI  − 0.001 0.002  − 0.001 0.000  − 0.001 0.000
Ln(age) 0.133 0.000 0.144 0.000 0.221 0.000
“Live now” attitude
Low  − 0.119 0.000  − 0.048 0.000
Average  − 0.160 0.000  − 0.065 0.000
High  − 0.174 0.000  − 0.049 0.000
Very high  − 0.164 0.000  − 0.040 0.047
Dummy for having a loan  − 0.058 0.000
Occupation
Occupation civil servant  − 0.033 0.061 0.026 0.223 0.062 0.001
Occupation self-employed  − 0.002 0.911 0.009 0.648 0.009 0.598
Occupation part-timers  − 0.021 0.072  − 0.010 0.489 0.018 0.073
Occupation house-work  − 0.007 0.537 0.001 0.921 0.069 0.000
Not employed  − 0.016 0.337  − 0.027 0.288 0.002 0.895
Degree
Degree: senior high school  − 0.028 0.170  − 0.013 0.658 0.008 0.651
Degree: vocational school  − 0.012 0.576 0.019 0.530 0.022 0.251
Degree: 2-year college 0.037 0.109  − 0.004 0.900 0.012 0.570
Degree: 4-year college 0.035 0.126 0.001 0.987 0.027 0.209
Degree: graduate school 0.070 0.019 0.023 0.562 0.052 0.073
Household annual income
 < 2.5 million yen  − 0.036 0.097  − 0.046 0.189  − 0.070 0.017
 > 2.5 and < 5 million  − 0.032 0.128  − 0.067 0.054  − 0.048 0.098
 > 5 and < 7.5 million  − 0.019 0.379  − 0.030 0.405  − 0.025 0.409
 > 7.5 and < 10 million 0.000 0.984 0.005 0.886 0.044 0.170
 > 10 and < 15 million 0.046 0.088 0.052 0.196 0.120 0.001
 > 15 million 0.039 0.256 0.118 0.016 0.280 0.000
First regression of objective financial literacy Coef. P > z Coef. P > z Coef. P > z
Instrument: education at home 7.797 0.000 4.575 0.000 4.575 0.000
No. of observations 12653 8505 8505
Underidentification test
Kleibergen-Paap rk LM statistic 356.957 0.000 278.390 0.000 287.316 0.000
Weak identification test
Cragg-Donald Wald F statistic* 5.362 3.961 3.945
Heteroskedasticity tests
White/Koenker nR2 test statistic 206.938 0.000 88.56 0.000 88.56 0.000
Breusch-Pagan/Godfrey/Cook-Weisberg 137.345 0.000 64.385 0.001 64.385 0.001
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retirement, which are consistent with previous studies inves-
tigating the same research questions (Allgood & Walstad, 
2016; Xia et al., 2014), and between overconfidence and 
retirement preparation (Chen et al., 2019; Rooij et al., 2012). 
As can be seen in Table 5, among those with low objective 
financial literacy (OFL), the overconfident type was 10.6% 
more likely to have a retirement plan than their low OFL 
peers, while among those with high OFL, the underconfi-
dent type was 15.6% less likely to do so than their high OFL 
peers.

Moreover, the results in Tables 3 and 6 showed that the 
overconfident group (High SFL but low OFL) is equally or 
more likely than the underconfident group (Low SFL but 
high OFL) to invest or save. For instance, the overconfident 
group was estimated to be 8.9% more likely to have a retire-
ment plan than the underconfident group, after controlling 
for other factors (Table 5). In this sense, confidence could 
supplement financial literacy to some extent in spurring 
financial action, or alternatively speaking, underconfidence 
can offset the positive effect of high financial literacy. While 
the results showed that financial literacy continued to have 
positive and significant effect, consistent with existing lit-
erature (e.g., Behrman et al., 2012; Disney & Gathergood, 
2013; Jappelli & Padula, 2013; Klapper et al., 2013; Lusardi 
& Mitchell, 2007b; Rooij et al., 2011, 2012; Sekita, 2011; 
Yeh, 2020), confidence can play an equal or larger role in 
affecting one’s financial activity.

We also try to compare the marginal effect of overcon-
fidence/underconfidence in this study with that of previous 
related studies. Since the model specifications and the set of 
explanatory variables are somewhat different across these 
studies, the results are not directly comparable. With this 
cautionary note in mind, a comparison may reveal intrigu-
ing differences. Allgood and Walstad (2016) reported that 
marginal effect on stock investment differs by 8.8% between 
overconfident and properly estimated (low OFL) group, and 
–12% between underconfident and properly estimated (high 
OFL) group. The respective values in this current study are 
16% and –27.8%. Rooij et al. (2012) reported the OLS coef-
ficients for the overconfident and underconfident groups as 
14% and –4.8%, with the dummy for “having a retirement 
plan” as the dependent variable. We rerun a similar regres-
sion as column 2 in Table 5 but using OLS estimation, with 
the coefficients for the overconfident and underconfident 
groups being 12.6% and –17%. Again, although not directly 
comparable, the effect of overconfidence reported in this 
study is similar or larger than that in previous studies. Fur-
thermore, on average, the effect of underconfidence is even 
stronger than that of overconfidence in terms of magnitude. 
In this sense, overconfidence and underconfidence are not 
symmetrical in the magnitude of their effect on financial 
behavior. Dutch and American people may suffer to a greater 
extent from underconfidence than do Japanese and Chinese 

people, as the former groups have greater underconfidence 
percentages. Further research in the future may explore 
the differences in the effect of overconfidence (undercon-
fidence) among multiple countries using a unified model 
specification.

The results also found differences between genders. The 
effect of overconfidence was observed for both men and 
women, with the effect more pronounced in men than in 
women. Bannier and Schwarz (2018) also found a stronger 
effect of confidence (measured by subjective financial lit-
eracy) on wealth—confidence had a positive and significant 
effect on wealth for men, but insignificant effect for women. 
Further research may explore further why the impact of 
overconfidence on financial activity differs between genders.

The results in this study have implications for different 
stakeholders. Individuals are bearing more responsibility 
in managing the money in their pension scheme, as many 
developed countries, including Japan, have been mov-
ing from employer-invested defined benefit pensions to 
employee-invested defined contribution pensions. Individu-
als need to strengthen their financial knowledge and boost 
their confidence. Employers can provide financial educa-
tion programs to help employees to increase their financial 
knowledge, and offer financial counseling and coaching to 
boost their confidence. Such guidance is particularly useful 
for underconfident individuals, who underperform a greater 
deal compared to overconfident people in investing and sav-
ing. More resources should be dedicated to females because 
they underperform males in terms of financial literacy and 
the marginal effect of confidence. Government can also 
promote financial education programs to the general public, 
particularly teenagers or students. Exposure to money educa-
tion or money management experiences in early stages of life 
not only increases financial knowledge and motivation, but 
can also build confidence in financial matters. For instance, 
although Japan has no formal personal finance education 
in its mandatory education curriculum, some government 
agencies (such as the Central Council for Financial Services 
Information) have begun engaging with school teachers and 
students to promote financial education. More such efforts 
are necessary to boost students’ objective and subjective 
financial literacy.
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