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Abstract

This study documents the effect of financial literacy on the portfolio diversity of family wealth in China with a two-way,
fixed-effect model. The results show that most people in China do not have sufficient financial literacy to understand financial
assets, which implies a lack of financial knowledge in China. It also looks into the determinants of holding each financial
asset, no matter how high- or low-risk, which has not been fully explored in the existing literature. The empirical results
found that the knowledge of portfolio diversity increases according to their levels of education and financial literacy. In
addition, people living in urban areas diversify their portfolios more than in rural areas. People with high financial literacy
understand the value of time (interest); therefore, they prefer to have portfolios that evaluate time and avoid options that do
not (cash). We also found that people’s characteristics in risk significantly affect whether they hold stock, mutual funds, or

other financial assets.

Keywords Financial literacy - Financial diversity - Family economics - China

Introduction

In recent decades, a number of studies have fiercely dis-
cussed the issue of financial literacy in China. The topic has
captured the attention of academia, the market, as well as
the government. The Chinese Regulatory Securities Com-
mission (CSRC) announced plans for primary and secondary
schools nationwide to offer financial literacy courses.' It is
interesting to note that Chinese families have been invest-
ing their savings solely in real estate. This phenomenon is
mainly caused by the traditional idiom: along with real estate
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comes wealth (g 1 #f 5 B1). Property prices in China have
soared in the past two decades, and 90% of Chinese families
own their own houses/property.” The continuing increase
in housing prices has also encouraged families to invest in
property. However, is it really a good way for Chinese fami-
lies to distribute their wealth?

As mentioned in and verified by many studies, a healthy
economic system should be established by comprehensive
industries, capital, and financial markets. Businesses can
obtain sufficient funds from the primary market, and families
can trade stock shares in the secondary market (liquid stock
market). More trading in the stock market leads to higher
funding for businesses. It stimulates and helps improve tech-
nological innovation. When a new technology is created, the
business shares increase in value, and stockholders receive a
reasonable return. This is a typical mechanism of how invest-
ment helps economic development in the financial market.
However, in China, too large a proportion of resources and
capital have been invested in the house market. This leads to
limited financial diversity and could harm the financial well-
being of families. It could also impair long-term national
policy. In particular, Peng (2018) expresses concern over a
possible bubble in China’s property market.

! https://www.channelnewsasia.com/news/commentary/financial-liter
acy-china-schools-teaching-students-how-11384174

2 https://kknews.cc/house/xekgo68.html
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Fig. 1 Proportion of Chinese Families with Financial Diversity.
Source: Chinese Household Financial Survey 2011-2015

We measured financial diversity by the number of differ-
ent types of financial assets for a family. The Chinese House-
hold Financial Survey includes 11 types of financial assets:
(1) Cash, (2) Lend, (3) Current deposit, (4) Time deposit,
(5) Non-RMB currency, (6) Gold, (7) Stock, (8) Bond, (9)
Mutual Fund, (10) Derivative, and (11) Bank Product. We
combined (5) Non-RMB currency, (6) Gold, (8) Bond, and
(10) Derivative into category (11) Bank Product as other
financial products because the proportion of assets in these
four categories (5, 6, 8, 10) is relatively small, less than
1%. After this combination, there remains seven types of
financial assets discussed in this paper. If a family has each
financial asset, then its diversity is equal to 7. If a family
only has cash assets out of the seven financial assets, its
diversity is equal to 1. In other words, the higher the score,
the more diverse is the family’s portfolio. Figure 1 presents
the following proportions of portfolio diversity: 40.28% of
Chinese people have two financial assets; 30.02% have one
asset; and 19.88% have three. Figure 2 shows the propor-
tion of each financial asset: 40.20% of Chinese have cash
in hand, 35.28% have current deposits, and 13.06% have
time deposits. Figures 1 and 2 show that 90.6% of Chinese
people prefer cash or deposits as their financial assets. This
implies that most Chinese people either do not understand
or choose to invest in other financial assets, including stocks
and mutual funds. It may also illustrate a lack of financial
knowledge in China.

Key features of China’s household financial portfolios are
high property ownership rates and a high savings rate. The
asset composition of Chinese households in 2015 was as
follows: 75% in housing investment, 13.72% in bank depos-
its, and the rest in other financial assets (1.26% in stock,
0.18% in bonds, 0.79% in mutual funds, 0.01% in financial
derivatives, 0.49% in wealth management, 0.02% in foreign
exchange, 9.30% in other categories, and 0.79% in debt).
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Fig.2 Proportion of Financial Assets. Source: Chinese Household
Financial Survey 2011-2015

This paper will address the insufficiency of portfolio
diversity in China. Chinese households consider their home
as their priority asset: In 2015, 75% of Chinese household
investment was in housing. This paper does not discuss why
Chinese families prefer housing to other financial assets. The
existing literature provides many explanations, such as the
bequest motive and gender composition (this has been added
in the paper). Instead, we adopt the value of the home and
personal income as independent variables because they are
indicators of a household’s financial condition. The empiri-
cal results also show that those in better financial condi-
tions (homeowners) have more capability to diversify their
portfolios.

Financial literacy becomes a popular issue in recent years
as the Chinese economic system is getting complicate. Lack
of financial knowledge hampers the effective use of various
financial assets. If families do not understand the mecha-
nisms and essence of financial markets, they do not have
enough willingness and capabilities to diversify their invest-
ment strategies. However, it is very important to distrib-
ute investment risk and obtain a stable return for financial
diversity.

Literature Review

Previous research has explored the determinants of house-
hold participation in financial markets and portfolio alloca-
tion choices, which include age, gender, marital status, and
the environment. It shows that young and old people make
more mistakes in financial investment decisions than middle-
aged people. In addition, as compared with men, women are
relatively conservative and are less willing to invest in risky
assets. The results also show that marital status and number
of children fundamentally influence investment decisions
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(Almenberg & Dreber, 2015; Calvet et al., 2009; Campbell,
2006; Haliassos & Bertaut, 1995; Massa & Simonov, 2006;
Nicolosi et al., 2009; Poterba & Samwick, 2001). From a
market information aspect, it shows that investors’ percep-
tion of social capital resources and trust in the stock market
all affect the degree of participation in the financial mar-
ket (Balloch et al., 2015; Brown et al., 2008; Georgarakos
& Pasini, 2011; Grinblatt et al., 2011; Guiso et al., 1996).
Housing is also an important impact factor on in the selec-
tion of household investment portfolios (Chetty et al., 2017,
Cocco, 2005; Flavin & Yamashita, 2002).

In their portfolios, households can choose between risk-
free assets, such as bank deposits, and risky assets, such as
stocks, corporate bonds, and futures. The classic portfolio
theory believes that risky assets are an indispensable part
of a family investment portfolio, but many families do not
follow this financial theory (Markowitz, 1952). Therefore,
in addition to the factors we discussed above, financial lit-
eracy has also been studied as a factor that influences fam-
ily participation in the financial market and family portfolio
selection.

As the scale of household financial asset investment con-
tinues to grow, knowledge of how to manage and allocate
assets has become more and more important. American
households with less wealth accumulation prefer to spend
their assets on transportation rather than on high-risk invest-
ments such as stocks (Campbell, 2006). Based on data from
10 European countries, the risk asset component is reduced
in the selection of portfolios in countries with inadequate
healthcare systems (Atella et al., 2012). Household income
and debt repayment risk also limit household investment in
risky assets (Cardak & Wilkins, 2009; Guiso et al., 1996;
Heaton & Lucas, 2000; Yao & Zhang, 2005).

Existing empirical studies show that financial literacy has
a significant impact on household investment decisions. The
definition of financial literacy varies from study to study.
Lusardi and Mitchell (2014) define financial literacy as "the
ability to process economic information and make informed
decisions about financial planning, wealth accumulation,
debt, and pensions. To measure people's level of financial
literacy, the International Financial Education Network
(INFE) breaks down financial literacy into financial knowl-
edge, financial attitude, and financial behavior. Large-scale
surveys were conducted in three parts, each of which asked
different questions, in 14 countries. The results showed that
families with higher levels of financial literacy tended to
make sound financial decisions (Atkinson & Messy, 2012).

Abreu and Mendes (2010), using Portuguese data, sup-
ported the idea that an investor’s financial knowledge posi-
tively affects investment diversification. They examined
the effect of financial literacy on portfolio diversification
and its effect on the number of stocks in a portfolio. How-
ever, more and varied stocks in a portfolio can only indicate
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diversification of investment in the stock market, but it does
not show the importance of the stock market to an investor’s
overall financial assets.

According to the 2005 De Nederlandsche Bank House-
hold Survey (DHS) data, the financial literacy of households
improves participation in the stock market (van Rooijj et al.,
2011). Lack of knowledge of the stock market will reduce
the stock holding rate (Yoong, 2011). Jappelli and Padula
(2015) created an intertemporal portfolio model with regard
to financial literacy and stock market participation, indicat-
ing that investors with financial literacy can reduce market
entry costs and transaction costs. Data from this model and
from several European countries have confirmed that finan-
cial literacy and cognitive ability are closely related to stock
investment decisions (Christelis et al., 2010). For Chinese
household consumers, those with higher levels of finan-
cial literacy are more likely to hold risky financial assets
in their portfolios than those with lower levels of financial
literacy (Liao et al., 2017). Financial literacy can influence
the choices in investors’ portfolios by improving their under-
standing of, and comparative ability to manage, financial
assets. Families with high financial literacy significantly
increase their investment in risky financial assets (Li et al.,
2020a; Li et al., 2020).

Chu et al. (2017) and Liao et al. (2017) both investigated
the relationship between financial literacy and risky invest-
ment (stock market and mutual funds) in China with the
China Survey of Consumer Finance. They found that people
with higher financial literacy were more likely to participate
in the stock market and invest in mutual funds. Chu et al.
(2017) used the participation of risky investments and the
return of risky investment as dependent variables to exam-
ine the effect of financial literacy on the participation of
risky investment and its effect on investment return. Mean-
while, Liao et al. (2017) adopted shares of risky assets as
the dependent variable and examined the effect of financial
literacy on the risky aggregate investment, which avoided
the bias caused by the extreme value. This study used the
holding proportion of each portfolio to identify whether
households with higher financial literacy preferred riskier
investments. This methodology could help avoid the bias
estimation caused by extreme samples. For example, an
individual who holds a large number of stock shares could
increase the average participation.

Financial literacy has been discussed within the context
of economic decisions (Disney & Gathergood, 2013; Hilgert
et al., 2003; Lusardi & Mitchell, 2007; Mottola, 2013). Peo-
ple’s lack of financial knowledge limits their capability to
engage in desirable financial practices, including budgeting,
maintaining an emergency fund, diversifying investments,
and setting financial goals. On the other hand, the lack of
financial literacy leads to poor financial decisions and limits
the diversity of financial portfolios (Cocco et al., 2005; Van
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Rooij et al., 2011). Investors are only able to invest in prod-
ucts of which they are aware and with which they are famil-
iar (Coval & Moskowitz, 1999; Grinblatt & Keloharju, 2001;
Hau, 2001). Additionally, lower financial literacy leads peo-
ple to make suboptimal decisions, then to choose loans, and
to eventually suffer from debt accumulation (Gerardi, 2010).

Effective portfolio diversity requires a family to have
financial knowledge and sufficient information to ensure
that the portfolio is reasonable. Despite different cultures,
whether Eastern or Western, the head of household is the
major decision-maker in the family. Their knowledge sig-
nificantly affects a family’s investment strategy. This study
documents the effect of financial literacy on family wealth
portfolio diversity in China with a two-way fixed-effect
model. It also look into the determinants of holding each
financial asset, which has not yet been fully explored in the
existing literature.

Data

The China Household Finance Survey (CHFES) is a unique
source of Chinese households’ financial information. It
includes information on Chinese families’ housing and
financial assets as well as their liabilities, credit restraints,
income, and expenditures. The CHFS is widely applied in
many areas, such as the social sciences, economics, and
finance. The sample size includes around 130,000 indi-
viduals and 35,000 households. Based on the design and
sample size, the CHFS is an appropriate dataset for ana-
lyzing financial diversity and choices in Chinese families’
financial diversity and choices. This paper uses CHFS sam-
ples from 2011 through 2015 to investigate family portfolio
diversity in China and focuses on whether financial literacy
increases a family’s portfolio diversity. Our sample size is
much larger than those in the existing literature. The sample
includes 12,000 households compared to around 3000 in
existing studies. The households are from various provinces.
The results confirm that Chinese households lack financial
literacy.

Although there are 35,000 households in the raw data-
set, the survey has missing data on some households. For
example, some participants refused to provide informa-
tion on their portfolios and other relevant variables. There-
fore, we only included households that provided complete
information.

Table 1 shows the descriptive statistics. The portfolio
diversity in China is 2.168 out of 7, which is low. It shows
that Chinese families do not diversify their financial assets.
Only 33% of heads of households were female. Most heads
of households were male, which implies that males still
dominate the Chinese family. Most of our sample partici-
pants were married.
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Table 1 Descriptive statistics

Mean SD Min Max
Diversity 2.168 1.037 1 7
Female 0.33 047 0 1
Education 3.798 1.794 1 9
Age 49.94 15.11 17 94
AgeSquare 27224  1550.7 289 8836
Married 0.822 0.383 0 1
Family size 2.363 1.578 0 19
FL 1.155 0.968 0
FCare 2.268 1.13 1 5
FCourse 0.0947 0.293 0
Risk_aversion 3.97 1.216 1 5
Value of house 50.26 91.06 0 800
Income 1.652 3249 0 23
Rural 0.213 041 0 1
Proportion of cash 0.389 0.416 0 1
Proportion of current deposit 0.361 0.376 0 1
Proportion of time deposit 0.123 0.275 0 1
Proportion of stock market 0.0408 0.156 0 1
Proportion of mutual fund 0.014 0.08540 1
Proportion of lending 0.0439 0.159 0 1
Proportion of other bank product  0.0281 0.126 0 1
Observations 11,884

FL denotes the level of financial literacy. F'Care is the variable show-
ing how individuals pay attention to financial or economic informa-
tion or news. FCourse is a dummy indicating whether the individual
attends courses related to finance

Financial literacy in China is limited, with a score of
1.155 out of 4. This shows that Chinese people correctly
answer only one of four basic financial questions, which
implies a lack of financial knowledge in China. People in
China are seldom concerned with economic or financial
information. This study uses the answer to the question,
“What is your degree of concern for economic and financial
information?” to measure financial carefulness. It computed
a value from 1 to 5, for the answer “Not at all,” a value of 2
for “Seldom concerned,”3 for “Generally concerned,” 4 for
“Very concerned,” and 5 for “Extremely concerned.” The
mean of financial carefulness is 2.268 out of 5. Not surpris-
ingly, only 9.47% of participants had attended economic
or financial courses. Additionally, Chinese people are risk-
averse because they prefer investments with slight risk and
small returns if they have adequate money.

This study aims to investigate the Chinese family’s port-
folio diversity with a two-way, fixed-effect model. The
dependent variable is the measure of diversity, indicating
how many different types of financial assets a family has. As
mentioned earlier, the CHFS provides 11 types of financial
assets, but we reduced this to seven categories. If a family
has each financial asset, then its diversity is equal to 7. If a
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family has only one asset, its diversity is equal to 1 (i.e., the
higher the score, the more diversified is the portfolio of the
family). We used the type of asset to separate our sample
portfolios into two groups: low-risk and high-risk. Assets in
the low-risk portfolio group included cash, current deposits,
and time deposits. Assets in the high-risk group included
stocks, mutual funds, lending, and other financial products.
Because our data was collected at the household level, we
used the head of household as the family representative. We
assumed that the head of household is the main decision-
maker in a family. The head of household’s status could
affect a family’s financial strategy. Therefore, this study
applied the head of household’s characteristics as independ-
ent variables because this method could better represent a
family’s profile and exclude data noise. This approach also
made it possible to examine the determinants of proportion
of each financial asset. In so doing, we could evaluate how
the allocation of different financial assets was affected by
the determinants. Consequently, the approach provided an
interesting comparison of financial assets.

Table 2 shows the average portfolio diversity by prov-
ince. The country’s average portfolio had a diversity score
of 2.168 out of 7, which is relatively low. The top three
provinces or municipalities with the most diverse portfo-
lios are Shanghai (2.750), Beijing (2.709), and Guangdong
(2.419). These are all municipalities. The provinces with
the least diverse portfolios are Shanxi (1.73), Heilongjiang
(1.786), and Anhui (1.80). While Shanghai has the highest
diversity, its score is still less than half of full diversity. This
implies that the diversity of Chinese household portfolios is
very limited.

In this dataset more than 80% of the participants were
from urban areas in China; we found that the financial lit-
eracy rate is very low. One reason for this may be that the
willingness to save among Chinese is relatively high because
within Chinese culture saving is believed to be critical and
important. However, most Chinese consider “saving” in the
form of cash and deposit only. Stock and mutual funds are
not considered as ways of saving within Chinese culture due
to the high-risk nature. Formerly in China, investing in the
stock market was widely viewed as “gambling.” Therefore,
people may think that putting money in a bank is the most
secure way to save. Given this traditional attitude, people in
China have no incentive to seek out further financial knowl-
edge. Furthermore, there basic financial literacy is not taught
at the elementary level, which increases the difficulty of
learning financial concepts as continuing education. This
situation impedes their ability to absorb financial knowledge
and boost their financial literacy.’

3 https://www.taipeitimes.com/News/world/archives/2019/03/20/
2003711846
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Table 2 Portfolio diversity and financial literacy by province

Province Diversity ~ Rank Financial Rank
(diversity) literacy (financial
literacy)
Shanghai 2.750 1 1.20 9
Beijing 2.709 2 1.46
Guangdong 2.419 3 1.30 4
Jiangsu 2.273 4 1.06 19
Tianjin 2.257 5 1.20 8
Guangxi 2.255 6 0.96 27
Zhejiang 2.245 7 1.11 17
Jiangxi 2.205 8 1.06 20
Ningxia 2.202 9 1.05 21
Hubei 2.199 10 1.16 13
Shandong 2.199 11 1.20 11
Qinghai 2.190 12 1.34 3
Fujian 2.183 13 1.13 16
Shaanxi 2.106 14 1.15 15
Henan 2.087 15 1.22 7
Chongqing 2.087 15 1.07 18
Hunan 2.085 17 1.19 12
Gansu 2.083 18 1.39 2
Liaoning 2.064 19 1.20 10
Yunnan 2.029 20 1.04 22
Hebei 1.975 21 0.98 24
Sichuan 1.971 22 1.03 23
Guizhou 1.958 23 1.15 14
Inner Mongolia ~ 1.867 24 0.96 26
Hainan 1.862 25 0.97 25
Jilin 1.841 26 1.27 6
Anhui 1.800 27 0.83 29
Heilongjiang 1.786 28 1.30 5
Shanxi 1.780 29 0.88 28

All of this implies that, in general, in China, people do
not have a sufficient level of financial literacy to understand
economic mechanisms and the financial market. The three
provinces with the highest financial literacy were Beijing
(1.46), Gansu (1.39), and Qinghai (1.34). Table 2 also shows
a potential positive correlation between portfolio diversity
and financial literacy: the province with the highest port-
folio diversity also has relatively higher financial literacy.
The correlation coefficient between portfolio diversity and
financial literacy is 0.469, but further analysis is needed to
examine the relationship between portfolio diversity and
financial literacy.

Figure 3 demonstrates the financial portfolio diversity
of each province and municipality in China geographically.
Figure 4 shows the financial literacy of each province and
municipality. From Fig. 3, it shows that the coastal prov-
inces have higher portfolio diversity. However, it is not
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Fig. 3 Portfolio diversity across China. Source: Chinese Household Financial Survey
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Fig.4 Financial literacy across China. Source: Chinese Household Financial Survey
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obvious that the coastal provinces have higher financial lit-
eracy whereas the municipalities, such as Beijing, Shang-
hai, and Guangdong do.

Methodology

This study uses a two-way fixed-effects model to investi-
gate the effect of financial literacy on portfolio diversity.

It further divided the share of risky aggregate invest-
ment into shares of stock, mutual funds, lending, and other
products. Furthermore, it also looked at the share of low-
risk financial assets, including cash, current deposits, and
time deposits, to capture the effect of financial literacy on
them. This will contribute to the existing literature on how
financial literacy affects each financial asset. Using the
share of each portfolio can improve the measurement of
financial assets, for example, if an investor increases each
portfolio by 1000 dollars but increases the investment to
10,000 dollars in the stock market. The methodology of
using share measurement can identify if the share of the
investment in other portfolios, except the stock market,
has actually decreased. Furthermore, it includes the vari-
able of rural area, which is important but has not yet been
included in the literature.

In Eq. 1, which the existing literature has usually
adopted for examining the effects of financial literacy:

PD;, =ay+ p;,, + pFL;, + yFCourse; , + OFCare;,

i,8,t
T, + @ tTE g,

ey
PD,,  indicates the portfolio diversity for individual i
in province s and at time period ¢. The individual charac-
ters, ¢, include the individual’s gender, educational level,
year of birth, marital status, risk aversion level, the value
of house, personal income, and community status (urban
or rural). Participants were asked how much the house
was worth, and the study adopted this answer as the value
of the house (unit: 10,000 RMB) if they were the owner
of the house. Additionally, a value of zero was given if the
household did not own any houses.

In fact, Chinese households typically have very high
savings rates. There are many factors have been considered
as possible drivers of this custom: rational expectations of
future demand Chen & Wen (2017), competitive saving
motive (Wei & Zhang, 2011), demographic changes (Cur-
tis et al., 2015), the interaction between the decline in fer-
tility rate and the senior insurance programs (imrohoroglu
& Zhao, 2020), the one-child policy (Choukhmane et al.,
2013), and the voluntary bequest motive (Yang & Gan,
2020). In Chinese culture, investments in housing are con-
sidered “saving”; therefore, this study uses homeowner-
ship as a proxy for a household’s wealth.

@ Springer

Housing is considered as one of the major components
of assets for Chinese households. There are four main
reasons for this. First, housing assets can be transferred
from one generation to another. Second, although there
are many reasons to buy a house (such as to get married,
to upgrade one’s quality of living, to be close to educa-
tional institutions, to be close to the workplace, and to
invest), Chinese households are more likely to be willing
to upgrade living quality, and they have strong marriage-
induced housing demand. In the Chinese tradition, the
husband has an obligation to provide a house in which the
couple will stay after marriage. Li, Li, et al. (2020), Li,
Song, et al. (2020) showed that high gender ratio (more
sons than daughters) had a significant effect on the port-
folio of a household. Third, Chinese households showed
strong motivation for precautionary savings and voluntary
bequests (Yang & Gan, 2020).

FL denotes the level of financial literacy. It consists of
four financial questions. If participants provided the correct
answer, they earned one point. Therefore, the highest finan-
cial literacy score is 4, and the lowest score is 0. FCare is
the variable showing individual pays attention to financial,
economic information or news. FCourse is a dummy indicat-
ing whether the individual attends courses related to finance.

This paper further used each of the seven financial port-
folios that it provided in the survey and calculated their total
value. Then the proportion of each portfolio was calculated
according to their values. For example, Cash denotes the pro-
portion of cash in all portfolios or the value of cash divided
by the total value of all seven portfolios. Lend denotes the
proportion of lending in all portfolios or the value of lending
divided by the total value of all seven portfolios. Cdeposit
denotes the proportion of current deposits, Tdeposit is the
proportion of time deposits. Stock indicates the proportion of
stock, and MFund indicates the proportion of mutual funds.
Other indicates the proportion of other bank products. The
categories of financial investment had been modified and
re-arranged as low- and high-risk investments. Lending has
moved to the high-risk category. The definition of low-risk
investment is that the return can be reasonably or precisely
expected without any default. The amount of adding up the
proportions of these seven categories mentioned above, and
the number or total value is equal to 1.

PP =0, + Bop®ppise + PppFLppisi + vy FCourse,,; o,

+O0,,FCare,,; i+ @ppi 0+ Qppisteppis

@

where PP € {Cash, Cdeposit, T deposit, Stock, M Fund, L end, Other}

This study controlled for the province-fixed effect and
also for the variable indicating whether families live in rural
areas. In order to avoid having the fixed effect alleviate the
regional disparity, this study further found that families in
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Table 3 Results of portfolio
diversity P ) ) 3) )
Female 0.0379 0.0259 0.0187 0.0185
(0.023) (0.019) (0.017) 0.017)
Education 0.211 %= 0.128#%* 0.130%** 0.130%**
(0.007) (0.006) (0.007) (0.007)
Age 0.00567 0.00441 0.00695* 0.00738*
(0.005) (0.004) (0.004) (0.004)
AgeSquare —0.0000400 —0.0000223 —0.0000537 —0.0000566
(0.000) (0.000) (0.000) (0.000)
Married 0.135%%* 0.133%%* 0.133%#%* 0.144 %%
(0.018) (0.019) (0.020) (0.020)
Family size —0.0131* 0.00681 0.00629 —0.00223
(0.007) (0.008) (0.007) (0.006)
FL 0.151#%* 0.0964 0.0983 %33 0.0971 %%
(0.014) (0.013) (0.012) (0.012)
FCare 0.116%** 0.115%%* 0.114%%*
(0.011) (0.010) (0.010)
FCourse 0.0930%** 0.0988#:#: 0.101 %=
(0.033) (0.028) (0.028)
Risk_aversion —0.0736%** —0.0723%%* —0.0724 %%
(0.006) (0.007) (0.007)
Value of house 0.00116%+* 0.000798# 0.000848%##*
(0.000) (0.000) (0.000)
Income 0.01827%:#: 0.0138%** 0.0132%:%:
(0.003) (0.003) (0.003)
Rural —0.216%** —0.184%%* —0.179%#*
(0.033) (0.020) (0.022)
Constant 0.925%%* 1,257 1.362%%* 1.443%%%
(0.120) (0.088) (0.093) (0.099)
Province fixed effect X X
Year fixed effect X
Observations 20,482 11,884 11,884 11,884
R 0.184 0.235 0.254 0.255

FL denotes the level of financial literacy. FCare is the variable showing how individuals pay attention to
financial or economic information or news. FCourse is a dummy indicating whether the individual attends

courses related to finance

*p<0.10, ¥%p <0.05, **%p <0.01

rural areas have lower portfolio diversity. Additionally, fami-
lies in rural areas preferred to hold a higher proportion of
cash in their financial portfolios. In other words, families
in rural areas needed cash to manage most transactions in
their daily life. It is worth noting that the survey was admin-
istered in the period when online mobile banking had not
widely penetrated rural areas. Thus, the results showed that
the specifications of the above model appropriately miti-
gated the bias of unequal access across different regions of
China.

Results

Table 3 shows the results for portfolio diversity. It shows
that the level of financial literacy has a significantly posi-
tive effect on portfolio diversity through different settings,
which confirms robustness. Column 1 controls the basic
chrematistics and financial literacy, and Column 2 further
controls the participant’s financial attitudes, the value of
house, personal income, and living area. Moreover, Col-
umn 3 top up the control of the province fixed effects,
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and column 4 top up the control of province and time-
fixed effects. It found that all specifications have a heter-
oskedasticity problem based on the x 2 statistics of the
Breusch-Pagan test. As a result, we used the cluster cor-
rected covariance matrix to fix this issue. The F-statistics
in all models rejected the null hypothesis that the coef-
ficients were all zero. Furthermore, none of the pairwise
correlation coefficients were greater than 0.7; thus, there
is no multicollinearity in the empirical models. Therefore,
the diagnostic tests discussed above indicate that the esti-
mation results are reliable.

Table 3 shows that portfolio diversity increases with the
level of education and financial literacy. People who pay
more attention to economic and financial information have
more diverse portfolios. Attending economic and financial
classes also helps to diversify a portfolio. Risk averters pre-
fer to concentrate their money on investments with which
they are familiar. People living in cities have more diverse
portfolios than those in rural areas. The value of house and
personal income directly indicates a household’s economic
condition. How much a house is worth is an important meas-
urement of household’s financial status. A more expensive
house and high personal income diversify a household’s
portfolio. Interestingly, the empirical results show that a
female’s portfolio diversity is not significantly different from
a male’s. Finally, it also found that prime-age people have
higher portfolio diversity because the results show people’s
age has a non-linear concave effect on diversification.

This paper presents several interesting results on financial
assets. Firstly, it finds that financial assets are more diverse
with the head of household’s education. This indicates that
well-educated heads of households are more capable and
willing to accept different financial assets. In addition, mar-
ried couples have wider financial diversity than single per-
sons. Third, higher scores of financial literacy significantly
increase financial diversity. If the head of household pays
more attention to financial and economic information, the
spread of the family’s financial diversity is significantly
wider. Further, attending economic or financial courses
increases diversity as well. Fifth, risk-lovers have sub-
stantially wider financial diversity than risk-averse people.
Finally, wealthier households are more able to diversify their
portfolio. It is well-established in the literature that portfo-
lio choices are shaped by a household’s income and wealth
(Paravisini et al., 2017). This study finds consistent results
that a household’s portfolio diversification is associated with
the value of house and personal income. Families in rural
areas have significantly less diversification than those in less
rural areas.

@ Springer

Table 4 Results of the low-risk portfolio (proportion)

Cash Cdeposit Tdeposit
Female 0.00685 —0.0187%* —0.00106
(0.009) (0.008) (0.007)
Education —0.0454 %% 0.00669 0.0139%**
(0.004) (0.004) (0.003)
Age 0.00298* —0.0104***  0.000461
(0.002) (0.002) (0.001)
AgeSquare —0.0000290*  0.0000671*** (0.0000206*
(0.000) (0.000) (0.000)
Married —0.0564%** 0.00309 0.0244%**
0.011) (0.009) (0.010)
Family size 0.00572* 0.000206 —0.00233
(0.003) (0.003) (0.001)
FL —0.0356%%#* 0.0139** 0.00800%*
(0.005) (0.005) (0.003)
FCare —0.0238%3#* —0.0120%**  (0.00345%*
(0.003) (0.004) (0.002)
FCourse —0.00503 —0.0230 —0.00361
(0.013) (0.018) (0.009)
Risk_aversion 0.00994 3 0.0118%** 0.01 2%
(0.004) (0.004) (0.002)
house_price —0.000226***  —0.0000294  —0.0000128
(0.000) (0.000) (0.000)
income —0.00290%** 0.000658 —0.000992
(0.001) (0.001) (0.001)
Rural 0.101%** —0.0543%***%  —(.0253%%%*
(0.014) (0.010) (0.005)
Constant 0.4827%** 0.638%** 0.0106
(0.056) (0.062) (0.037)
Province fixed effect X X X
Year fixed effect X X X
Observations 11,863 11,863 11,863
R 0.170 0.058 0.061

FL denotes the level of financial literacy. Fcare is the variable show-
ing how individuals pay attention to financial or economic informa-
tion or news. Fcourse is a dummy indicating whether the individual
attends courses related to finance

Standard error is in the parenthesis. *p<0.10, **p<0.05, ***
p<0.01

The value of time and the risk of financial assets are the
essential components to measure the value of a financial
asset. The proportion of cash, a risk-free financial asset with-
out increasing its value over time, is applied to test whether
families understand the value of time. Holding a higher pro-
portion of cash implies that a family does not realize its
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Table 5 Results of the high-risk Stock MFund Lend Other
portfolio (proportion)
Female 0.0127%:* 0.00572%3#: —0.0162%** 0.0107##*
(0.004) (0.002) (0.003) (0.003)
Education 0.0101 %% 0.00361#** 0.000833 0.0102%##*
(0.001) (0.001) (0.001) (0.001)
Age 0.00470%#* 0.000196 —0.0000325 0.00206%**
(0.001) (0.000) (0.000) (0.000)
AgeSquare —0.0000374#** 0.000000450 —0.00000978%* —0.0000120%**
(0.000) (0.000) (0.000) (0.000)
Married 0.00964* 0.00441* 0.00193 0.0129%#:*
(0.005) (0.002) (0.003) (0.002)
Family size —0.00238%3#:* —0.000330 0.000869 —0.00176%**
(0.001) (0.000) (0.001) (0.001)
FL 0.000183 0.00170%** 0.00659%##* 0.00528%#**
(0.001) (0.001) (0.001) (0.001)
FCare 0.0184%* 0.00326%** 0.00406%*#* 0.00657#%#*
(0.003) (0.001) (0.001) (0.001)
FCourse 0.00767 0.0154%#* 0.0102 —0.00167
(0.007) (0.004) (0.007) (0.005)
Risk_aversion —0.0200%** —0.00369%** —0.00706%** —0.00219*
(0.002) (0.001) (0.002) (0.001)
Value of house 0.000126%#* 0.00004 78 —0.0000221* 0.000116%**
(0.000) (0.000) (0.000) (0.000)
Income 0.00352%#** 0.000661%* —0.000886 —0.0000562
(0.001) (0.000) (0.001) (0.001)
Rural —0.00854 %3 —0.00204 —0.00726 —0.00318*
(0.003) (0.001) (0.006) (0.002)
Constant —0.118%** 0.00275 0.0755%%** —0.0899%**
(0.026) (0.008) (0.017) (0.020)
Province fixed effect X X X X
Year fixed effect X X X X
Observations 11,863 11,863 11,863 11,863
R 0.147 0.045 0.039 0.072

financial assets are actually depreciating over time, given
that inflation is generally positive in most cases. Therefore,
the estimation of holding cash proportion is a robustness test
to examine what we obtain in financial diversity. This study
finds consistent results, and the signs of the determinants are
in line with our expectations.

Table 4 shows that higher financial literacy reduces the
proportion of holding cash because people know the value
of time. People with higher literacy increase the proportion
of holding deposits and lending because the value of time

FL denotes the level of financial literacy. Fcare is the variable showing how individuals pay attention to
financial or economic information or news. Fcourse is a dummy indicating whether the individual attends

courses related to finance

Standard error is in the parenthesis. *p <0.10, **p <0.05, ***p <0.01

is evaluated. Table 4 presents the results for the proportion
of cash (Column 1), current deposits (Column 2), and time
deposits (column 3). It shows that financial literacy signifi-
cantly increases the proportion of holding current and time
deposits but decreases the proportion of holding cash. This is

an interesting finding because people with high financial lit-

eracy understand the value of time (interest), and they prefer
to have portfolios that evaluate time (deposit and lending),
and avoid options that do not evaluate time (cash). People
with higher interest in economic information are willing to
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increase the proportion of time deposits, but reduce holding
cash and current deposits.

On the other hands, risk averters are willing to keep risk-
free financial assets, such as cash and deposits. The valu-
able house and high personal income reduce the proportion
of holding cash while the value of house and income do
not affect the proportion of current and time deposit. It also
shows that people living in rural areas have a higher propor-
tion of cash held in their portfolio, and a lower proportion
of holding deposits.

Table 5 shows the results of the proportion of holding
stock, mutual funds, lending, and other financial assets. Peo-
ple’s characteristics on risk have significant effects on hold-
ing stock, mutual funds, lending, and other financial assets.
Females are more willing to hold stock, mutual funds, and
other financial assets, but not lending. People with higher
education are more willing to have stock, mutual funds, and
other financial assets. However, age has a non-linear concave
effect on holding shares of stock and other bank products. In
addition, marriage increases the proportion of holding stock,
mutual funds, and other financial products. People who are
interested in financial information increases the proportion
of holding stock, while financial literacy does not play an
important role. In mutual funds, financial literacy, inter-
ested in financial information, and have been taken financial
courses all have a significant positive effect on the propor-
tion of mutual funds. The proportion of other financial assets
is positively affected by financial literacy and the concerns
of financial information, but it is not affected by financial
courses. Financial literacy and carefulness are positive fac-
tors for increased lending. Risk aversion reduces the pro-
portion of stock, mutual funds, and other financial services.
High housing value significantly increases the proportion
of stock, mutual fund, and other financial assets. Wealthier
households have lower proportion of lending. High personal
income increases the proportion of stock and mutual fund.
These findings are consistent with the literature that poorer
families tend to hold more cash while wealthier households
possess more financial assets (OECD, 2018). Living in rural
areas reduces the proportion of stock, and other financial
assets. To sum up these results, financial carefulness could
increase the chance of holding a risky portfolio, but being
risk-averse reduces the chances of holding one.

@ Springer

Discussion and Implication

This study investigates the effect of financial literacy on risk-
free financial choice, and confirms that Chinese households
with higher financial literacy prefer to hold a smaller pro-
portion of cash while they hold a higher proportion of bank
deposits. This is because the bank deposit generates interest,
rather than nothing.

This study includes a dummy that indicates whether par-
ticipants are living in a rural area or not, and examines this
effect on the financial portfolio. It found that people in rural
areas have higher shares of holding cash, while they reduce
holding other financial portfolios, even bank deposits. This
finding indicates that: (1) People living in rural areas have
more motivation for holding cash to deal with their daily life;
(2) People in rural areas have less access to financial knowl-
edge, which results in holding cash for them. Policymakers
could promote financial knowledge via the education system
to build up a healthier financial environment for Chinese
households.

Many Chinese families put the majority of their income
into the property market, and this limits the family’s finan-
cial diversity in China. Families should have appropriate
financial diversity to distribute the risk and obtain a stable
return. The Chinese government introduced some programs
for primary and secondary schools to strengthen students’
financial literacy, including price-to-earnings ratios and
the essence of the Capital Asset Pricing Model (CAPM).
However, how these financial programs work on helping stu-
dents’ financial literacy needs further study. This research
does not include the effect from the head of household’s
spouse, parent, or other member living at the same property,
but it would be interesting to investigate and weigh their
contribution. Researchers might examine the effect of finan-
cial literacy on the diversity return as an important extension
in the future. Furthermore, do private or public employees
behave differently in regard to financial diversity? Those are
topics for future research.

Appendix

See Appendix Table 6.
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Table 6 The description of variables

Variable Description

Age A participant’s age

AgeSquare A participant’s age * A participant’s age

Female A dummy variable indicates if a participant is female or not

Married A dummy variable indicates if a participant is married/cohabitation

Education A participant’s education: 1. No shooling at all 2. Primary school
3. Junior high 4. High school 5. Technical high school 6. College/Vocational school 7. Bachelor’s degree 8. Master’s degree
9. Doctorate degree

Family size The family size of the participant

FL The level of financial literacy. It consists of four financial questions. If the participant provides the correct answer, he or she

earns one point. Therefore, the maximum value of financial literacy is 4, and the minimum is O
FCourse Have you ever taken economic and financial classes? If Yes, then the vale is 1, otherwise 0
FCare What is your degree of concern for economic and financial information? 1. Not at all 2. Seldomly concerned 3. Generally

Risk_Aversion

Value of house

Income
Rural

concerned 4. Very concerned 5. Extremely concerned

Which of the choice below do you want to invest most if you have adequate money? 1. Project with high-risk and high-return 2.
Project with slightly high-risk and slightly high-return 3. Project with average risk and return 4. Project with slight risk and
return 5. Unwilling to carry any risk 6. No idea

The houseowner’s evaluation of their house. If a household does not own any house, then the value is given as zero. (unit:
10,000 RMB)

The personal income of head of household
If the house located in rural area, then the value is 1. Otherwise 0

Respondent’s Attitude and Financial
Knowledge

Financial Course.

What is your degree of concern for economic

Project with average risk and return
Project with slight risk and return
Unwilling to carry any risk

No idea

oW AW

Financial Literacy.

and financial information?

Given a 4% interest rate, how much would you have

Extremely concerned
Very concerned
Generally concerned
Seldomly concerned
Not at all

AEE ol .

Financial Course.

Have you ever taken economic and financial classes?

1. Yes
2. No

Risk Aversion.

Which of the choice below do you want to invest
most if you have adequate money?

1. Project with high-risk and high-return
2. Project with slightly high-risk and slightly high-return

in total after 1 year if you have 100 yuan deposited?

1. Under 104

2. 104

3. Over 104

4. Cannot figure out

With an interest rate of 5% and an inflation rate
of 3%, the staff you buy with the money you have
saved in the bank for 1 year is

1. More than last year
2. The same as last year
3. Less than last year

4. Cannot figure out

What would you choose between a lottery with 100% shot

at 4,000 yuan and another with 50% shot at 10,000 yuan and
50% chance for nothing?
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1. The former
2. The latter

Which one do you think is more risky, stock or fund?

Stock

Fund

Haven’t heard about stock

Haven’t heard about fund

Neither of them have been heard about

AEE ol .
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