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Abstract

This thesis consists of three empirical studies that investigate contemporary topics related to household
finance. Specifically, this thesis aims to contribute to the literature relating to household savings, house-
hold risky assets and household debt by examining three distinct but related topics in the context of

China.

The first empirical study (Chapter 2) examines the relationship between planning for overseas ed-
ucation and household saving behaviour in China by using a household-level dataset, the China House-
hold Finance Survey (CHFS) covering 2011, 2013, 2015 and 2017. This chapter also examines the role
of planning for overseas education on wider measures of household assets such as household financial
assets and household net wealth. The results indicate that households where parents plan to send their
children to study abroad hold more household savings, household financial assets and household net
wealth than those who do not plan to do so for their children. Furthermore, such a positive effect of
planning for overseas education on household savings is revealed after dealing with potential endoge-
neity issues. In addition, different effects of planning to send children to study abroad on household

savings are found across the whole savings distribution.

The second empirical study (Chapter 3) examines the relationship between financial literacy and
risky asset holding in China using a panel dataset from the CHFS covering 2013, 2015 and 2017 in
order to control for unobserved heterogeneity. Risky asset holding is captured in three ways: the prob-
ability of holding risky assets; the log level of risky assets; and the share of risky assets in total house-
hold financial assets. Then, household risky assets are split into high risk assets and low risk assets. In
addition, this chapter explores the relationship between financial illiteracy and household risky asset
holding. The findings indicate that financial literacy is positively associated with risky asset holding. The
importance of the role of financial literacy on household risky asset holding remains once time invariant
effects have been accounted for. Furthermore, financial literacy has been found to be positively asso-
ciated with high risk asset holding and low risk asset holding but the size of the positive effect of financial

literacy differs across high risk assets and low risk assets. Finally, these findings have been found to



be robust after dealing with the potential endogeneity of financial literacy and the results have also

revealed a negative relationship between financial illiteracy and household risky asset holding.

The third empirical study (Chapter 4) examines the association between risk attitudes and house-
hold debt using a household-level dataset from the CHFS (2011, 2013, 2015 and 2017). Household
debt is captured by the probability of holding household debt and the amount of total household debt
held. Then, household debt is split into housing debt and non-housing debt to explore how risk attitudes
affect the two types of debt. In addition, households are split into urban and rural households in order
to explore whether the effect of risk attitudes on household debt differs across urban and rural house-
holds. Finally, this chapter investigates the two-part process related to holding total household debt: (1)
the decision to hold debt; and (2) the decision over the amount of debt held. The results indicate that
risk tolerance is positively associated with household debt. The findings also indicate a positive rela-
tionship between risk tolerance and non-housing debt. In addition, we have found differences in the
effect of risk tolerance across total household debt, housing debt and non-housing debt by rural and
urban households. For example, the magnitude of the marginal effect of risk attitudes on the probability
of holding total household debt is larger for rural households than for their urban counterparts. Finally,
the findings are robust to using the double hurdle approach thereby providing further evidence that the

risk tolerance of the head of household is positively associated with household debt.
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Chapter 1

Introduction



1.1 Motivation and Aims

The term “Household finance” was used by Campbell (2006) to describe the area of financial eco-
nomics that explores how households use financial instruments to attain their objectives, which has
been attracting substantial academic attention over the last two decades. As stated by Guiso and Sodini
(2013), household finance is now a thriving, vibrant and self-standing field of research and household
finance is distinct from the traditional fields of asset pricing and corporate finance. Households have to
make many financial decisions, which are irrelevant to asset pricing and corporate finance but instead
are focused on household finances and financial wellbeing. For example, households have to manage
means of payment by cash or credit cards, forms of debt (informal or formal loans), insurance contracts
(such as accident, property and health insurance), savings behaviour (such as bank deposits) and in-

vestment decisions (such as deciding between stocks or mutual funds).

Additionally, households have many distinct features that give the field its specific character. For
example, human capital, the main determinant of lifetime income for most households, is typically non-
traded, accumulates very slowly and is hard to predict. In addition, households generally hold illiquid
assets, notably housing, which is probably the most important tangible asset for most households. Fi-
nally, households often face constraints in borrowing, which impair consumption smoothing over time
(Campbell, 2006; Guiso and Saodini, 2013). In short, household finance takes into account the differ-
ences in household characteristics and the changing financial environments in which households oper-
ate. It takes into account investment decisions but, unlike asset pricing, it focuses on the median, in-
stead of the marginal, household. It explores the financing of household consumption and investment
but, unlike corporate finance, it does not deal with issues such as the separation between ownership
and control. A growing number of studies related to household finance have been conducted over the
past two decades, focusing on topics such as household saving behaviour, risky asset holding and
debt. Many studies have focused on the U.S. and the U.K., with a smaller number of studies exploring

household finance in China.

Regarding household saving behaviour, China has the highest household savings rate in the world.

For example, data from the OECD (2015) shows that from 2000 to 2012, household savings as a pro-



portion of net household income in China was the highest compared to all OECD countries and, fur-
thermore, in 2010 this rate reached 42.1%. In contrast, households in the U.S. saved only 5.8% of
household net disposable income in 2010 and, similarly, the household saving rate in the U.K. was
6.1% in 2010 (OECD, 2015). Such a phenomenon in China has attracted some attention among aca-
demics. For example, Modigliani and Cao (2004) find evidence in favour of the life-cycle hypothesis,
according to which households attempt to smooth their expected consumption over their life cycle. They
analyse aggregate (national level) data from the China Statistics Year Book for the period 1953 to 2000
and find that income growth has a positive and significant impact on household savings. However,
Kraay (2000) finds different results using a panel of Chinese province-level saving data between 1978
and 1995. Specifically, Kraay (2000) finds that the savings rate of rural households in China falls with
expectations of income growth. Meng (2003) finds that urban households in China are likely to smooth

their total consumption and increase their savings when temporary income shocks occur.

However, the existing literature on household saving in China has ignored an important educational
factor, which is related to parental investment in their children’s human capital. This is the focus of the
first empirical study (Chapter 2). China has experienced rapid economic development and Chinese
households have started to invest more in the human capital of young people and, in particular, in
overseas education. For example, data from the Ministry of Education of the People’s Republic of China
(2018) shows that the number of Chinese students who chose to study abroad grew by 8.83% between
2016 and 2017. Furthermore, with respect to finance, in 2018, 90% of Chinese students studying over-
seas were financed by their parents, with the rest being educated overseas through government support
(the Ministry of Education of the People’s Republic of China, 2019). Thus, the ability of parents to fi-
nance such investments in human capital relies on accumulating savings. Thus, the first empirical study
presented in this thesis contributes to the existing literature on household saving in China by analysing
a motive for household saving behaviour that has been neglected in the existing literature. Specifically,
Chapter 2 investigates the relationship between whether parents in China plan to have their children

educated overseas and their saving behaviour from an empirical perspective.

Turning to risky asset holding, there has been considerable interest in the role of financial literacy

in household risky asset holding in a number of countries, which is examined in the second empirical



study (Chapter 3). For example, Van Rooij et al. (2011) find that financial literacy is positively associated
with stock market participation for the Dutch population in 2005. Arrondel et al. (2015) obtain similar
findings for France, specifically that basic financial literacy is positively associated with stock market
participation, but not related to the share of stocks held in financial assets. Similarly, Thomas and
Spataro (2018) provide micro-level evidence supporting a positive association between financial literacy
and stock market participation using the individual-level dataset from waves 3 and 4 of the Survey of
Health, Aging and Retirement in Europe (SHARE) for nine countries (Austria, Belgium, Denmark, Ger-

many, Italy, France, Switzerland, Sweden, and the Netherlands).

A small yet growing literature has focused on the implications of financial literacy for household
asset holding in China. For example, Liao et al. (2017) use cross-sectional household-level data for
China from the 2014 Survey Consumer Finances (SCF) and find that low financial literacy is a wide-
spread phenomenon in China and that, the higher the level of financial literacy, the higher is the prob-
ability of holding risky financial assets for urban households in China. Similarly, Zou and Deng (2019)
present relatively recent empirical evidence suggesting that financial literacy is positively associated
with the probability of household financial market participation (stock market participation, fund market
participation and bond market participation) in China using a household-level dataset from the 2012

SCF.

Although these recent studies present some interesting results relating to China, it should be noted
that they focus on cross-sectional data, which cannot be used to control for unobserved heterogeneity.
That is, there may be unobserved effects that could affect both financial literacy and risky asset holding.
Thus, Chapter 3 contributes to further investigating the relationship between financial literacy and par-
ticipation in household financial markets in China using panel data thereby controlling for unobserved
heterogeneity across households. In addition, this chapter investigates the relationship between finan-
cial illiteracy and risky asset holding, which has been largely ignored in the existing literature in China.
Finally, this chapter is the first study for China to split risky assets into high-risk assets and low-risk
assets to explore how financial literacy is associated with the likelihood of holding high-risk and low-risk

assets in China.



The focus of the final empirical study (Chapter 4) is on debt and risk attitudes in China. Regarding
household debt, once again, a number of studies exist, which have explored debt holding amongst U.S.
households. For example, Brown et al. (2013) investigate the correlation between household debt and
attitudes towards risk based on a household-level unbalanced panel dataset from the U.S. Panel Study
of Income Dynamics (PSID). They find that households are more likely to hold debt if the household
head is more tolerant towards risk. Wildauer (2016) explores household debt in the U.S. based on a
household-level pooled dataset from the Survey of Consumer Finances (SCF) between 1995 and 2007
and finds evidence of a negative relationship between household income and household debt. More
recently, Coibion et al. (2020) find that debt accumulation in the U.S. is relatively higher for high-income

households in high-inequality regions than in low-inequality regions.

It is perhaps not surprising that there is a relatively small literature on household debt in China as
the level of household debt in China is relatively low as compared with developed countries. For exam-
ple, the level of total household debt in China was around $517.7 billion in 2007 and increased to
$9,683.5 billion in 2020.* To place this into context, the gross domestic product (GDP) in China was
$3,550 billion in 2007 and increased to $14,723 billion in 2020.2 This means that the proportion of
household debt to GDP in China was 14.6% in 2007 and has increased to 65.8% in 2020. In contrast,
in the U.S., the level of total household debt was around $12,000 billion in 2007 and has increased to
$14,559 billion in 2020, and the GDP in the U.S. has increased from $14,452 billion in 2007 to $20,937
billion in 2020, which indicates that the proportion of household debt to GDP was 83.0% in 2007 and
has actually decreased by 13.5% in 2020.34 Although such a large increase in the proportion of house-
hold debt to GDP in China has led to policy-makers being concerned about financial vulnerability and
risk at the household level, there remains a shortage of academic research into the determinants of
debt at the household level in China. In other words, there is a relatively small literature on household
debt in China. For example, Fan et al. (2017) find that the household’s social network is positively
associated with the amount of informal borrowing for house-purchase based on a household-level da-

taset from the second wave (2013) of the China Household Finance Survey (CHFS). In a similar vein,

! Data source: https://www.ceicdata.com/en/indicator/china/household-debt.

2 Data source: https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?locations=CN.

3 Data source: https://www.ceicdata.com/en/indicator/united-states/household-debt.

4Data source: https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?locations=US.
5
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Cull et al. (2019) find that households are more likely to take out a bank loan if anyone in the household
is a Communist Party member and that the number of siblings is positively associated with the proba-

bility of having loans, bank loans, and non-bank loans.

Given the limited number of studies on household debt in China, Chapter 4 contributes to the ex-
isting literature by exploring the relationship between risk attitudes and household debt in China. Risk
attitudes have been identified as an important determinant of household debt in the U.S. but the role of
risk attitudes has not been explored in the context of household debt in China. It is interesting to explore
this relationship in China because, as Brown et al. (2013) argue, debt repayments are usually financed
from household income. Hence, it is apparent that, if there exists uncertainty in household income, then
attitudes towards risk will potentially influence household debt holding, given the distribution of future
income and interest rates. Moreover, there exists uncertainty in Chinese household income. For exam-
ple, Yu and Zhu (2013) find evidence supporting the existence of uncertainty in Chinese household
income and, furthermore, they find that, compared with U.S. households, Chinese household income
is characterised by much more uncertainty (i.e. volatility). Similarly, Chamon et al. (2013) find that in-
come uncertainty substantially has increased from the 1990s to the 2000s in China, which further sup-

ports the existence of household income uncertainty in China.

1.2 Structure and Content of the Thesis

Chapters 2, 3 and 4 present the original empirical analysis of this thesis and each chapter is a
standalone self-contained study, although they are linked by the focus on household finance as well as
the dataset analysed, the China Household Finance Survey. Chapter 2 examines the relationship be-
tween whether parents plan to have their children educated overseas and household saving behaviour
in China. Chapter 3 provides further empirical evidence of the relationship between financial literacy
and household risky asset holding in China. Chapter 4 presents an empirical analysis of the determi-
nants of household debt in China, focusing on risk attitudes. Finally, Chapter 5 provides a conclusion
to the thesis and discusses key policy implications and areas for future research. A brief overview of

each of the empirical chapters is given below.



1.2.1 Chapter 2

Chapter 2 aims to examine the relationship between planning for overseas education and house-
hold saving behaviour in China. This chapter contributes to existing knowledge by examining a motive
for household saving behaviour that has been neglected in the existing literature on China. Specifically,
the chapter investigates the relationship between whether parents in China plan to have their children
educated overseas and their saving behaviour by using a household-level dataset from China House-
hold Finance Survey (CHFS) covering 2011, 2013, 2015 and 2017. We mainly focus on pooled cross-
sectional models because there is only a small panel element to the data analysed in this chapter given
the focus on households with children. Household saving behaviour is captured by the amount of house-
hold savings. The chapter also examines the role of planning for overseas education on wider measures

of household assets such as household financial assets and household net wealth.

From a methodological point of view, a number of econometric models are employed in this chapter
in order to explore the robustness of the findings. Following the existing literature, Tobit models are
used for the censored outcomes, namely household savings and household financial assets. An Ordi-
nary Least Squares (OLS) model is used to estimate the role of planning for overseas education on
household net wealth. In addition, the Lewbel approach is employed to explore the robustness of the
findings to dealing with the potential endogeneity of our key explanatory variable of interest, i.e. planning
for overseas education. Finally, a censored quantile regression approach is used to explore the effect
of parents planning to send their children to study abroad across the entire distribution of household
savings and household financial assets, while the uncensored quantile regression approach is used for

household net wealth.

The results of the Tobit and OLS analysis suggest that households where parents plan to send their
children to study abroad hold more household savings, household financial assets and household net
wealth than those who do not plan to do so for their children, after controlling for a wide set of covariates
including household income. The results from using the Lewbel approach provide further evidence of a
positive relationship between household savings and parents planning to have their children educated
overseas. Finally, the results from the censored quantile regression analysis shed light on the effects
of planning overseas education across the whole savings distribution. For example, planning to send

7



children to study abroad has a statistically insignificant effect on household savings below the 60" per-

centile but in contrast a statistically positive effect at and above the 60" percentile.

1.2.2 Chapter 3

The aim of Chapter 3 is to provide further insights into the relationship between financial literacy
and risky asset holding in China. Chapter 3 sheds further light on the association between financial
literacy and household risky asset holding using household-level data from the CHFS covering waves
2013, 2015 and 2017.% We first analyse waves 2013, 2015 and 2017 as three separate cross-sections
for comparison with the existing literature, then employ panel models. Financial literacy is based on
three financial knowledge questions about interest rates, inflation, and risk diversification, which were
first devised by Lusardi and Mitchell (2008). Thus, financial literacy is defined as an index ranging from
0 to 3, which is increasing in the level of financial literacy, where 0 denotes the lowest level of financial
literacy and 3 denotes the highest level of financial literacy. Risky asset holding is captured in three
ways: the probability of holding risky assets; the log level of risky assets; and the share of risky assets
in total household financial assets. Thus, the Logit model is used for modelling the probability of holding
risky assets, which is a binary outcome and the Tobit model is employed for modelling the log level of
risky assets, and the share of risky assets in total household financial assets, which are censored out-
comes. We also split risky assets into high risk assets and low risk assets based on the different risk-
levels of financial products in order to investigate how financial literacy influences the holding of assets
characterized by different levels of risk. To explore the robustness of the findings, the instrumental
variable (IV) Probit model is used to deal with the potential endogeneity related to our key explanatory
variable of interest, i.e. financial literacy. Finally, this chapter explores the relationship between financial
illiteracy and risky asset holding because it has been argued that financial illiteracy is distinct from
choosing incorrect answers to financial literacy questions (Yoong, 2011). For example, if an individual
is ambiguity-averse, he/she prefers known risks over unknown risks. In this case, an individual without
any financial knowledge, i.e. he/she is financially illiterate, is less likely to hold any stocks than those

with some financial knowledge, i.e. those who choose incorrect answers to financial literacy questions

® There is no information on financial literacy provided in wave 2011. Financial assets in Chapter 3 relate to risky assets as opposed to safe
assets such as savings and cash.
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(Gollier, 2011). In other words, those who choose incorrect answers to financial literacy questions and
believe that stocks are not risky and have high returns, will be more likely to participate in the stock

market than those who have no financial knowledge (Yoong, 2011).

The contribution of this chapter to the existing literature is threefold. The chapter investigates the
relationship between financial illiteracy and risky asset holding, which has been largely ignored in the
existing literature in China. This chapter is the first study for China to split risky assets into high-risk
assets and low-risk assets to explore whether financial literacy is associated with the likelihood of hold-
ing high-risk and low-risk assets in China. Finally, in contrast to existing studies on China, the use of
panel data enables investigation of the association between financial literacy and household risky asset

holding whilst controlling for unobserved heterogeneity.

The results of the Logit and Tobit models verify the findings obtained in the existing literature on
China as well as for other countries in that financial literacy is found to be positively associated with the
probability of holding risky assets and the amount of risky assets held. The results are robust to using
the IV Probit approach and suggest that the level of financial literacy is positively associated with the
probability of holding risky assets, high risk assets and low risk assets and that the instrumental varia-
ble, specifically whether the household head received any economics or finance education during
school, has a positive impact on financial literacy. Finally, this chapter also finds a negative relationship

between financial illiteracy and household risky asset holding.

1.2.3 Chapter 4

Chapter 4 aims to examine the relationship between the head of household’s attitudes towards risk
and household debt in China using panel data. We use the CHFS, as used in the previous chapters,
focusing on waves 2011, 2013, 2015 and 2017, where Logit and Tobit models are used for the panel
analysis while the double hurdle model is based on pooled cross-sectional analysis. Risk attitudes are
measured based on the question ‘in which project below would you want to invest most if you have
adequate money?’ The answers include: (1) a project with high risk and high return; (2) a project with
slightly high risk and slightly high return; (3) a project with average risk and average return; (4) a project
with slight risk and return; and (5) unwilling to carry any risk. Following Hu et al. (2015), we assign a

value of 0 to 4 to each of the above five options and the index is increasing in risk-tolerance. To the
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best of our knowledge, this chapter is the first attempt to explore the association between attitudes
towards risk and household debt in China, which may provide further understanding of which factors

affect household debt behaviour in China.

A range of econometric methods are used in this chapter, depending on the nature of the dependent
variables analysed. The random effects Logit and fixed effects Logit model are used for binary out-
comes, i.e. total debt holding, housing debt holding and non-housing debt holding, whereas, following
the existing literature, random effects Tobit models are employed for the analysis of the role of risk
attitudes on the amount of total household debt, housing debt and non-housing debt, which are all
censored outcomes. Finally, we use the double hurdle approach for an additional robustness check to
allow for the two-part process related to holding total household debt: (1) the decision to hold debt; and

(2) the decision over the amount of debt held.

The findings from the random effects Logit and fixed effects Logit models indicate a positive rela-
tionship between the head of household’s risk tolerance and household debt in China. The results of
the random effects Tobit model suggest that risk tolerance is positively associated with the amount of
household debt and non-housing debt held by the household. The findings are robust to using the
double hurdle approach and suggest that the risk tolerance of the head of household is positively as-
sociated with the amount of household debt and that financial illiteracy has a positive impact on the
probability of holding total household debt, housing debt and non-housing debt. Finally, some interest-
ing differences are found across the three types of debt as well by rural and urban residence. For
example, attitudes towards risk play a more important role in determining the probability of holding total

household debt for rural households than their urban counterparts.
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Chapter 2
Household Saving in China: Parental Investment in

their Children’s Human Capital
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2.1 Introduction

Chinese household saving behaviour has attracted much attention among academics and policy-
makers, which is not surprising as China has the highest household savings rate in the world. For
example, data from the OECD (2015) shows that from 2000 to 2012, the household net savings rate in
China was the highest compared to all OECD countries and, furthermore, in 2010 this rate reached
42.1%. In contrast, households in the U.S. saved only 5.8% of household net disposable income in
2010 and, similarly, the household savings rate in the U.K. was 6.1% in 2010 (OECD, 2015). In addition,
China’s gross domestic savings (as a % of GDP) in 2017 reached an extraordinary 46.36%, while the

world gross domestic savings (as a % of GDP) was 25.23% (World Bank, 2017).%

A number of theories have been put forward to explain the extraordinary saving phenomenon in
China including Keynesian theory, Life-cycle models and models of precautionary savings. For exam-
ple, Modigliani and Cao (2004) focus on the Life-cycle model and use estimates of national savings
based on aggregate (national level) data from the China Statistics Year Book published by the National
Bureau of Statistics for the period 1953 to 2000 to investigate household saving behaviour in China.
They find that income and the population structure are key factors in explaining the high savings rate
in China. Chamon and Prasad (2010) find that the saving rate is especially high for younger and older
households using household-level panel data from the annual Urban Household Surveys conducted by
China’s National Bureau of Statistics over the period 1990 to 2005. There is also substantial evidence
suggesting that the savings rate in China differs between rural and urban households (see Kraay, 2000;
Cristadoro and Marconi, 2012) and that, in general, urban households save more (see Lugauer et al.,
2019). Du and Wei (2013) provide both macro-level evidence from different countries and micro-level
evidence from China on the association between the gender-ratio (male-to-female) and the savings
rate using cross-country data from the United Nations’ Population Division over the period 1990-2010
and cross-sectional household-level data from a survey of rural households (the Chinese Household

Income Project in 2002). They find that the gender-ratio has a significant impact on savings in China.

6 Gross domestic savings (as a % of GDP) are defined as GDP minus final consumption expenditure, expressed as a percentage of GDP.
Gross domestic savings (as a % of GDP) consist of savings of the household sector, the private corporate sector and the public sector.
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At the microeconomic level, the education level, age and the gender of the household head are im-
portant explanatory variables in recent research. Specifically, both the age and education level of the
household head are positively related to household savings while the gender of the household head
has no significant impact on household savings (Kong and Dickinson, 2016; Lin and Lai, 2018; Gruber,
2018). Moreover, national policies in China such as the pension reform, the state-owned enterprise
reform and the one-child policy have had significant impacts on household savings (Feng et al., 2011,

He et al., 2018; Lugauer et al., 2019). All these issues are discussed in detail in Section 2.2 below.

Focusing on household structure, the existing literature has found that the number of dependent
children in a family has played an important role in household saving behaviour in China. Specifically,
Chinese families with fewer dependent children have a significantly higher savings rate (Lugauer et al.,
2019). However, existing studies have ignored the importance of expenditure on education for children
and, in particular, expenditure on overseas education for children in influencing household saving be-
haviour in China. Household expenditure on children’s education is an important component of invest-
ment in human capital, which is generally defined as the skills and abilities embodied in individuals.
Such investments can help individuals find a ‘decent’ job with higher income, as well as, help individuals
more generally in terms of their decisions, attitudes and behaviours related to numerous aspects of life,
such as a healthy lifestyle. In addition, there may be more investment in children’s human capital in
China as compared to in the U.S. or U.K. since less attention is paid to out-of-school expenditure in the
U.S. or U.K. while the phenomenon of developing children’s extra-curricular skills or improving their
academic performance through private tutoring and after-school classes is more commonly observed
in Chinese households (Chi and Qian, 2016). Moreover, parents planning to send children to study
abroad seems to be a non-negligible issue in China. For example, data from the Ministry of Education
of the People’s Republic of China (2018) shows that the number of Chinese students who chose to
study abroad was 179,800 (0.0135% of the total Chinese population) in 2008 and after only one decade,
this number had reached 662,100 (0.0474% of the total Chinese population), with a growth rate of
8.83% over the previous year in 2017. Between 1978 and 2018, the cumulative number of Chinese
overseas students studying abroad had reached 5,857,100, i.e. 0.4197% of the total Chinese popula-
tion (the Ministry of Education of the People’s Republic of China, 2019). The phenomenon of such an

increase in the number of students studying abroad indicates that sending children to study abroad is
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getting more and more important for Chinese parents. Most Chinese parents appear to send their chil-
dren to study abroad for postgraduate education due to the fierce competition in postgraduate entrance
exams in China and, to some extent, a master’s degree or above is a necessary condition for a student
to find a good job with a relatively high salary in China. This is especially the case in first-tier cities,
where lots of ‘decent’ jobs are only open to postgraduate students. This is reflected in the increase in
the number of students enrolled for masters degrees by over tenfold from 145,433 in 1995 to 1,793,953
in 2013.7 In addition, investment in children’s education can be regarded as insurance for support in
later life, especially in developing countries where the capital market is underdeveloped and important
social welfare institutions are lacking (Nugent, 1985). Such an old-age security motive for investment
in children’s education is more credible when the number of children is limited in a household by family
planning policies, such as the one-child policy in China. In this case, parents may enhance human
capital when they have fewer children by allocating more resources to each child (Becker and Lewis,
1973). So, sending children to study abroad may be a good way to invest in children’s human capital

for Chinese parents.

With respect to finance, in 2018, the total number of students studying overseas was 662,100 and
among them, there were 596,300 Chinese students studying overseas financed by their parents, ac-
counting for 90.06%, while the rest of the Chinese students were educated overseas through govern-
ment support (the Ministry of Education of the People’s Republic of China, 2019). The report in the
Value of Education series, Higher and Higher, conducted by HSBC in 2017 (HSBC, 2017) shows that
the country with the highest proportion of parents currently paying for private tuition (or who have done
so0 in the past) and financially preparing for their children’s education through general savings, invest-
ments or insurance is China, at 93% and 55%, respectively. In contrast, these proportions for the U.K.
are 23% and 5%, respectively. Additionally, over two-fifths (41%) of parents from the 15 countries or
territories plan to send their children to study abroad and parents are more likely to consider postgrad-
uate education (36%) than undergraduate education abroad (34%).2 Parents in the Middle East and

Asia are the most likely to have their children educated overseas, with over half of parents in the United

7 Data source: http://www.stats.gov.cn/tjsi/ndsj/2014/.
8 The 15 countries/territories are China, Indonesia, Egypt, Hong Kong (China), India, Singapore, Malaysia, Taiwan (China), the United Arab
Emirates (UAE), Mexico, the U.S., France, Canada, Australia and the U.K..
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Arab Emirates (65%), Indonesia (60%), India (55%), and China (54%) considering this for their children.
However, the proportions of parents who consider university education abroad for their children in de-
veloped countries such as the U.S., France, the U.K. and Australia are relatively low, with the propor-

tions being 36%, 22%, 22% and 17%, respectively (HSBC, 2017).

The reason why sending children to study abroad seems to be attractive to Chinese parents in-
cludes three main aspects. First, the quality of overseas higher education, especially in the U.S. and
the U.K., is regarded as better than that in China. For example, there are 32 and 18 world top 100
universities from the U.S. and the U.K. respectively, compared to only 6 universities from mainland
China (excluding Hong Kong, Taiwan and the Macau areas) in the QS World University Rankings,
2019.° Second, parents from the 15 countries or territories including China listed above consider foreign
language skills, gaining international work experience and exposure to new experiences, ideas and
cultures to be the main benefits that cannot be easily gained domestically (HSBC, 2017). Finally, 91%
of Chinese parents believe that postgraduate study may help their children find a ‘decent’ job. To sum-
marise, overseas postgraduate education is regarded as a good choice for a variety of reasons with
more than half of Chinese parents having considered overseas education for their children (HSBC,

2017).

This chapter analyses a motive for household saving behaviour that has been neglected in the
existing literature on China. Specifically, the chapter investigates the relationship between whether par-
ents in China plan to have their children educated overseas and their saving behaviour from an empir-
ical perspective. Intuitively, one might predict that the households where parents plan to send their
children to study abroad have more household savings than those in which parents do not plan to do
so, given their additional motive for saving. Data from a recent household-level survey, the China
Household Finance Survey, conducted in 2011, 2013, 2015 and 2017, is analysed. The number of
households surveyed in each of the years is as follows: 8,438, 28,141, 37,289 and 40,011. To explore
the robustness of the findings, a range of econometric techniques are applied in this chapter including

the Tobit model, the OLS model, the Lewbel IV model, and uncensored and censored quantile models.

9 https://www.topuniversities.com/university-rankings/world-university-rankings/2019.
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We find that households where parents are planning to send their children to study abroad have higher

household savings than those who do not plan to do so.

The rest of the chapter is organized as follows. Section 2.2 reviews the relevant literature. Section
2.3 discusses the data and methodology. The empirical results are discussed in Section 2.4 and Section

2.5 concludes.

2.2 Literature Review

This section reviews the relevant literature on household saving behaviour in China. As stated in
Section 2.1, the phenomenon of the high savings rate in China has been explored from the perspective
of approaches such as Keynesian theory (Modigliani and Cao, 2004; Liu and Hu, 2013), Life-cycle
theory (Modigliani and Brumberg, 1954; Kraay, 2000; Horioka and Wan, 2007; Chao et al., 2011; Kong
and Dickinson, 2016; Pan, 2016) and precautionary savings theory (Meng, 2003; Liu and Hu, 2013;
Chamon et al., 2013; He et al., 2018). The existing literature has explored different factors that may
affect Chinese household saving behaviour such as economic and pension reform (Kraay, 2000; Feng
et al., 2011), population structural factors (Banerjee et al., 2010; Du and Wei, 2013; Wei and Zhang,
2011; Chamon and Prasad, 2010; Ge et al., 2018; Lugauer et al., 2019), and housing (Wang and Wen,
2012; Chen et al., 2013). In contrast, only a limited number of papers have discussed the role of over-
seas education for a household in China (Davey, 2005; Zweig et al, 2004; Mazzarol and Soutar, 2002;
Yang, 2007; Qian and Smyth, 2011). The rest of this section discusses each of the above approaches

in turn.

2.2.1 Keynesian Theory

From a standard Keynesian theory perspective, Chinese household saving behaviour is entirely
determined by current household income (Modigliani and Cao, 2004; Liu and Hu, 2013). Modigliani and
Cao (2004) propose that people living in a poor country with low income may not accumulate enough
wealth whilst working in order to support consumption after their retirement in the future and saving
behaviour in relatively poor countries can be explained by the Keynesian savings model. Although
China has experienced rapid economic development, it is still a developing country. In order to verify

standard Keynesian theory, Liu and Hu (2013) construct a province-level panel dataset from 1990 to
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2009 in China based on data available in the China Statistical Year Books to investigate the relationship
between the level of income and the household saving rate with a fixed-effects model for estimation.
Standard Keynesian theory considers income to be the only determinant of the household saving rate.
Therefore, they use per capita income (unit: ¥100/person which approximates £10/person) as the only
explanatory variable in estimations for urban households and rural households and find that income,
indeed, has a positive impact on the household saving rate in urban households but the effect is not
statistically significant in the rural household cohorts.1®!! Specifically, they find that each ¥100/£10 in-

crease in per capita income would increase the urban household saving rate by 12%.

Keynesian theory emphasizes the importance of income in household saving behaviour and several
studies focus on the influence of income on the savings rate (e.g. Chu and Wen, 2017; Gruber, 2018).
For instance, the level of household income and its corresponding coefficient of variation of disposable
income (income inequality) are found to be positively related to the aggregate savings rate by Chu and
Wen (2017).12 They first analyse the data from the Flow of Funds Table of China (1992-2012) and the
China Year Book of Household Survey (2013) and find that China has experienced a remarkable in-
crease in the aggregate savings rate at the beginning of 2000s and that the household sector is the
main contributor to aggregate savings since the 2000s. Those households with the highest income are
found to save the most. Then, they use the community-level panel data from the China Family Panel
Studies (CFPS) covering 2010 and 2012 to explore how income inequality affects the aggregate sav-
ings rate of China with quantile regression at the median rather than OLS regression due to the fact
that the dependent variable, the aggregate savings rate, has a large number of extreme values. They

find that the higher the income inequality, the greater is the marginal effect of income inequality on the

10 Liu and Hu (2013) use real disposable income, with the benchmark year 2000=100. Rural per capita income is measured by the rural per
capita real net income and the per capita income of all households uses the weighted average mean value of urban per capita real disposable
income and the rural per capita real net income with the ratio of their respective populations.

11 ¥ represents the Chinese currency symbol, with unit Yuan/RMB. We convert the Chinese currency into sterling throughout the thesis based
on the average exchange rate in 2013: 9.6182 CNY/GBP from https://www.exchangerates.org.uk.

2. Chu and Wen (2017) define the household-specific consumption function as ¢; = b; * y; = (a + By;) * y;, where ; is the consumption of
household i € N, b; is the corresponding propensity to consume out of income, § < 0 captures the feature that the propensity to consume is
a decreasing function of disposable income, and o > By; ensures that the propensity to consume is strictly positive. Total consumption of this

economy is defined as C = Y,y ¢;, total income of this economy is defined as Y = Y.y i, the aggregate saving rate is given by s = 1 —g =

1—ienCi/Dienyi = @ — B(CVZ « u+ p), where & = 1 — a is a constant term and CV = /Var(y)/E(y) is the coefficient of variation of income,
which captures income inequality.
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aggregate savings rate, which implies that income inequality is an important determinant of China’s

rapidly rising savings rate.

More recently, Gruber (2018) uses the household-level cross-sectional dataset from the Universi-
ties Service Centre for China Studies in the Chinese University of Hong Kong from 1993 to 1997. The
saving rate is modelled using OLS and the key independent variable is relative income (defined as the
ratio of household income to the average income in its location).*®* However, the error term is likely to
be related to both saving rate and income.** So, the education dummy variables are employed as in-
struments in IV regression analysis to solve the problem. He finds that the Chinese household savings
rate is determined by a relative, rather than absolute, income level and that Chinese households with

higher than the average income in their locality save a larger fraction of their income.

2.2.2 The Life-cycle Model

The life-cycle model, which was first developed by Modigliani and Brumberg (1954), is based on
the hypothesis that households will attempt to smooth their expected consumption over their life cycle.
This theory has been used in a number of studies to investigate Chinese household saving behaviour,
and, interestingly, the studies have come to different conclusions. For example, Modigliani and Cao
(2004) find evidence in favour of the life-cycle hypothesis using aggregate (national level) data for the
period 1953 to 2000 employing OLS. However, Kraay (2000) finds different results using a panel of
province-level saving data between 1978 and 1995 and applying a two-stage least squares estimator
because there exists measurement error in the proxy for the explanatory variable capturing expected
future income growth. It is also possible that this measurement error is correlated with the dependent
variable (i.e. savings). Moreover, Modigliani and Cao (2004) show that income growth has a positive
and significant impact on household savings. In contrast, Kraay (2000) finds that the savings rate of
rural households falls with expectations of income growth. Modigliani and Cao (2004) find that inflation

has a significant and positive effect on household savings. Horioka and Wan (2007) use province-level

13 | only control for the level of household income rather than permanent and transitory income since the focus is household savings, i.e. a
stock rather than flow variable.

14 Household income contains both permanent and transitory elements and, theoretically, permanent income has no effect on the saving rate
but the transitory part is likely to be related to the saving rate. Yearly earnings in logs, y;., are specified as a function of permanent income,
age and a deviation term,y;, = y7 + h(age;, — age,) + u;;, where y? is permanent income, h(age; — age,) represents the age-earnings pro-
file, and u;, is the deviation term which is likely to be correlated with the saving rate due to transitory income and can be decomposed into two
parts: transitory income, ', and measurement error, me;,
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panel data for the 1995-2004 period from the China Statistics Year Book, the China Population Statistics
Year Book and the International Monetary Fund’s International Financial Statistics to investigate the
determinants of China’s high savings rate. They employ generalised-method-of-moments (GMM) dy-
namic models for three reasons: (1) inertia is likely to be present in annual data, and a dynamic speci-
fication seems appropriate; (2) it seems desirable to control for the endogeneity of explanatory varia-
bles; (3) there exists the possibility of unobserved province-specific effects correlated with the regres-
sors and it is desirable to control for these effects. The GMM model results show that inflation is nega-
tively related to rural household savings. The studies described above find different results relating to
the determinants of Chinese savings rates. The differences in the results may be due to the different
types of data such as province-level data, aggregate-level data, and household-level data, as well as

due to different methods such as OLS, Tobit, IV and two-stage least squares (2SLS) models.

In order to calibrate the life-cycle model, some scholars have considered additional factors based
on the life-cycle model. For example, Chao et al. (2011) build a structural model of household saving
behaviour based on the life-cycle hypothesis for the Chinese economy and find that only 35% of the
growth in Chinese household savings can be explained by the life-cycle hypothesis. However, after
allowing for the motivation of young adults to buy a house and the remittances received from their

parents, the model can explain the high and increasing level of savings since the mid-nineties.*®

Chinese households can be divided into two types of residents, rural households and urban house-
holds because of the “hukou” system. The rural group differs from the urban group in terms of saving
motives and the amount of savings (see Pan, 2016). Pan (2016) uses the household-level panel dataset
from the Chinese Household Income Project (CHIP) in 1995 and 2002 to investigate household saving
behaviour for both rural and urban households and employs the DiNardo-Fortin-Lemieux decomposition
analysis (DFL) proposed by DiNardo et al. (1996) to decompose the total saving rate into two parts for
rural and urban households separately. The first part represents the changes in household character-

istics (the “endowment effect”) while the second one is attributed to changes in ‘returns’ to household

15 Kong and Dickinson (2016) extend the life-cycle model and use the first wave of the household-level panel dataset from the China Household
Finance Survey in 2011, separating household income into permanent and transitory income. They also find that factors such as household
wealth (including housing), self-employment, age and urban/rural dwelling as well as the region of residence influence the household saving
rate.
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characteristics (the “return effect”).1® He finds different shifts for an increase in the saving rate for rural
and urban households through analysing the “endowment effect” and the “return effect” for rural and
urban households, respectively. In detail, the rural saving rate increases the most at lower percentiles
while the urban saving rate experienced a large shift at higher percentiles. Then, unconditional quantile
regression analysis, as proposed by Firpo et al. (2009), is employed to explore each specific household
characteristic’s contribution to the total saving rate increase. This approach enables the evaluation of
the marginal effect of a change of each observation on the unconditional quantiles. The results of the
unconditional quantile regression analysis reveal that a large part of the rural household saving rate
increase can be explained by changes in household characteristics such as household income, the
number of children studying at school and there is evidence that households at higher income quantiles
have strong incentives to save for education as a result of increased tuition fees for higher education.
Specifically, the education variable measured by the amount of tuition is statistically significant and
positively associated with the saving rate at the 90" income percentile.!” However, only a small portion
of the urban household saving rate increase from 1995 to 2002 can be explained by changes in house-

hold characteristics.

2.2.3 The Theory of Precautionary Saving

The precautionary saving model is an extension of the basic intertemporal optimization model that
extends the life-cycle framework by introducing uncertainty about future resources (Yilmazer and
Scharff, 2014). The theory of precautionary saving plays an important and different role in different
countries. Taking the U.S. for example, Starr-McCluer (1996) uses the cross-sectional household-level
dataset from the 1989 Survey of Consumer Finances (SCF) and applies an OLS model to investigate
the effect of uncertainty in health costs on U.S. household savings.'® They find that it is difficult to es-

tablish that households facing greater risks in health save more as a result. Similarly, Yilmazer and

16 DFL analysis calculates the distribution of a variable of interest for two groups (A and B), then returns the relevant percentiles for the factual
distributions of groups A and B, as well as the counterfactual distribution of group B based on the assumption that group B has the same
characteristics as group A. In Pan (2016), group A includes the households surveyed in 2002 and group B contains the households surveyed
in 1995, which means that the counterfactual simulates the saving rate in 1995 assuming households have identical characteristics as in 2002.
The gap between the counterfactual and the true saving rate in 1995 measures the proportion of the savings increase that can be explained
by changes in household characteristics (the endowment effect) and the gap between the counterfactual and the true saving rate in 2002
represents the ‘returns’ part that cannot be explained by household attributes (i.e. the return effect).
17 According to the Chinese Household Income Survey (CHIP) 2002 survey, 42.9% of rural households mainly saved for education.
18 We focus on the U.S. because U.S. households seem to have different saving behaviour to Chinese households. The existing literature on
precautionary saving theory has been discussed extensively in the U.S., and hence provides an interesting basis for comparison.
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Scharff (2014) use the household-level panel dataset from the U.S. Health and Retirement Study, which
has been conducted in 1992, 1994, 1996, 1998, 2000 and 2002, to estimate an OLS model to explore
the relationship between health risks and U.S. household savings as well as median quantile regres-
sions. This approach reduces the sensitivity of the results to outliers and avoids having to throw out
outlier observations on the basis of subjective judgement about the validity of the data. They find no
evidence that savings increase with health risks. Although uncertainty in health has been found to have
little effect on the U.S. household saving motive, uncertainty in income has been found to affect the
U.S. household precautionary saving motive. For instance, Kazarosian (1997) initially uses an unbal-
anced individual-level panel dataset covering 1965, 1966, 1968, 1970, 1972, 1974, 1975 and 1980 from
the National Longitudinal Survey to create measures of permanent income and income uncertainty for
each individual.'® He then regresses the cross-sectional wealth to permanent income ratio (i.e. precau-
tionary savings) on these measures and a vector of personal characteristics to investigate whether
precautionary savings due to uncertainty in income exist for U.S. households. The estimation results

show that precautionary motives are important for U.S. household savings.

Focusing on the literature on China, the effects of income risk and employment uncertainty on
saving behaviour are taken to be evidence of household precautionary saving. For example, Meng
(2003) uses cross-sectional household-level data from the 1999 Urban Household Income, Expenditure
and Unemployment Survey (UHIEE) with OLS for the estimation to investigate the effect of income
uncertainty, measured by the variance of past income, and the probability of household workers being
unemployed in 1999, on household total consumption, which is a continuous variable.® He finds that
urban households are likely to smooth their total consumption and increase their savings when tempo-
rary income shocks occur. He also finds evidence of the precautionary saving motive among Chinese
urban households, which is consistent with consumption theory in that those households with precau-

tionary motives will consume less (more) when future income uncertainty is higher (lower).

19 permanent income can be estimated by the equation Y7 = Z;8 + §; using panel data, where Y;” is annual income with no transitory compo-
nent, evaluated at the same age for everyone, Z; is a vector of observable characteristics, with the parameter . §; is the time invariant indi-
vidual-specific error. Income uncertainty is defined as the standard deviation of the residual of each individual's estimated age versus log-
income profile.

20 The 1999 Urban Household Income, Expenditure and Unemployment Survey (UHIEE) asked households to report their last five years’
income. There is no information on the households’ past income in the CHFS, and the first wave of the CHFS is used. Thus, there are no
previous waves to construct a measure of income uncertainty.
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Similarly, Liu and Hu (2013) construct a province-level panel dataset from 1990 to 2009 for China
based on data available in the China Statistical Year Books to investigate whether Chinese households
have a precautionary saving motive. They use an autoregressive model to calculate the determined
income trend and use the difference between real income and the determined income trend to measure
income uncertainty. They then estimate the precautionary saving model using 2SLS because future
income uncertainty and future income growth are endogenous independent variables. The 2SLS results
show that the impact of income uncertainty on household saving is positive and statistically significant,

which supports the existence of precautionary saving motives among Chinese households.

Chamon et al. (2013) evaluate the effects of macroeconomic transformation on income uncertainty
at the household level in China. They use a panel of urban Chinese households containing 7 waves,
which are 1989, 1991, 1993, 1997, 2000, 2004 and 2006, with a sample of about 4400 households from
the Urban Household Survey (UHS). They estimate a Mincer earnings function and use the residuals
as the measurement of the permanent and transitory components of income and use the variances of
permanent and transitory shocks to capture the income risk.??2 Then, they calibrate a precautionary
savings model, which provides a quantitative measure of how an increase in the variance of transitory

shocks to household income can translate into a rise in savings.

In terms of employment uncertainty, He et al. (2018) present relatively recent empirical evidence
for precautionary savings among Chinese households between 1995 and 2002. Prior to the state-
owned enterprises (SOEs) reform, the SOEs workers were treated similarly to government employees
who never lose their jobs. Post-reform, many loss-making SOEs were closed or privatised, which led
to large scale unemployment of SOEs workers starting in 1997. However, this reform had no impact on
government employees. He et al. (2018) use cross-sectional household-level data from the Chinese

Household Income Survey (CHIP) in 1995 and 2002, which allows them to identify the groups prior to

2L Chamon et al. (2013) use the residuals to estimate the permanent and transitory components of income: y;,; = wig; + Vige, Uige = Ujq-1¢ +
wiq:» Where y;,, denotes the log earnings residuals for the head of household i aged a in year t from a Mincer earnings regression, u,, is the
permanent component and v;,, is the transitory component. They assume Var(w;,;) = 6%, and Var(vy,.) = 63, as the variances of permanent
and transitory shocks.

22 A Mincer earnings regression was developed by Mincer (1958), which is a single-equation model that explains earnings as a function of
schooling and experience, In(w) = f(s,x) = Inw, + ps + B;x + B,x?%, where w is earnings (the intercept w, is the earnings of someone with
no education and no experience); s denotes years of schooling; x denotes years of potential labour market experience. The parameters p,
and B;, 5, can be interpreted as the returns to schooling and experience.

22



the state-owned enterprises (SOEs) reform and post-reform, respectively, and to create a dummy var-
iable to capture the unemployment risks for SOE workers. This variable takes a value of one, if the
household head works for a SOE and zero if the household head works for a government or public
institution. They use a Difference in Difference (DiD) approach to estimate a model of precautionary
savings and apply an IV-Tobit model, where the instruments include education dummy variables and
interactions of education with age and age-squared to estimate the effect of unemployment risks as an
endogenous variable on household precautionary savings.? In general, the DiD model is used to obtain
causal estimates of a policy change that affects different subgroups at different points in time. They find
significant evidence of precautionary savings caused by an increase in unemployment risk for SOE

workers relative to that for government employees.

2.2.4 Economic and Pension Reform

In China, some policy reforms have had a considerable impact on household saving behaviour
such as the reform of the economy from planned to market as well as the pension reform. Under the
planned economy, economic activity, resource allocation, and even the number of products is governed
by the government. Post-reform, markets and enterprises dominate most of these economic activities.
Kraay (2000) considers the transition period from a planned to a market economy and shows that a
standard life-cycle hypothesis model is unable to explain Chinese household saving behaviour during
the transition period from a planned to a market economy. He suggests that disequilibrium factors,
especially shortages and rationing in goods and credit markets, can explain China’s saving experience.
The pension reform started in the mid-1990s and prior to the reform, the arrangements were the same
for public sector employees and those in private enterprises, which are based on the pay-as-you-go
(PAYG) system. This PAYG system covered about 75-90% of a worker's wage and provided housing,
medical care and social security to their workers. But post-reform, a new three-pillar pension system

and a new framework were established. The new three-pillar pension system includes a pooling account

2 He et al. (2018) use the empirical specification % = By + B1SOE; + B,RISK; + B5 log(P) + B4Z; + v;, where the dependent variable is the ratio

of financial wealth W; to permanent income P, for household i, SOE; captures unemployment risks, which is a dummy variable that takes a
value of one if the household head works for a SOE and zero if the household head works for a government or public institution, RISK;
measures income risks conditional on being employed, vector Z; includes a number of demographic control variables. They use 45, = p°0? —
B19°5 to capture the magnitude of the precautionary savings of the SOE workers caused by increases in their unemployment risk, where g3°%°
is the coefficient for the SOE dummy in 1995 and B2°°2 is the coefficient for the SOE dummy in 2002,
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to redistribute to all beneficiaries; compulsory individual accounts; and voluntary supplementary pen-
sions provided via commercial insurance. The first pillar imposes a payroll tax of 17% (paid by employ-
ers) to ensure that employees who have worked for more than 15 years have a replacement ratio of
20%. The second pillar (paid jointly by employers and employees) establishes an individual account for
each employee. The contribution rate for this is 11% of an individual’s wage, of which the employer
contributes 3%. After retirement, the employee receives a monthly benefit from this account amounting
to the accumulated value divided by 120. Under the new framework, those who had retired before 1997
(old workers) remained in the original PAYG system, those who entered the labour market in or after
1997 (new workers) came under the new three-pillar pension system, and those who started work be-

fore 1997 and are retired or will retire after 1997 (middle workers) were covered by a transitional plan.

Feng et al. (2011) use the household-level cross-sectional dataset from the Chinese Household
Income Project covering 1995 and 1999 to estimate the relationship between public pension wealth,
computed at the individual level, and the household savings rate.?* They treat the pension reform of
1995-1997 as the source of exogenous variation in pension wealth and use an OLS estimator. They
find a statistically significant negative relationship between pension reform, as measured by the ratio of
adjusted pension wealth to household income, and household savings. Then they use the IV approach
because the calculation of pension wealth is based on projected (rather than actual) future earnings,
which are clearly unobserved. Hence, pension wealth is inevitably measured with error and this may
bias the OLS estimation. The interactions of the time controls and the age dummies are treated as

instruments and the IV results are consistent with those of OLS.

2.2.5 Population Structure and the One-child Policy

Turning to household structure, the family planning policies started in 1972 an