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Abstract

This paper argues that, in China, having more brothers reduces the household saving

rate by helping share the cost of supporting parents and providing a source of informal

borrowing in case of negative shocks. The point estimates suggest that one additional

brother reduces the saving rate by 5 percentage points. This channel helps account for 30%

of the increased saving rate in China between 1990 and 2005 because there was a large

decrease in the average number of brothers in a household at the time. In the estimation,

I exploit the fact that the number of brothers is random, conditional on the number of

siblings for the individuals born before the One Child Policy (1979). For individuals born

after 1979, the One Child Policy fines and bonuses are used as instruments for the number

of brothers. This paper also suggests that sisters play a minor role in affecting a household’s

saving rate, mainly because of the cultural norms.
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1 Introduction

China’s impressive economic achievement in recent decades has captured much attention

from both economists and policy makers. The fast growing economy reached an annual

growth rate of more than 8% in the 2000s. Now China has become the world’s second

largest economy.

Yet in contrast to this impressive GDP growth rate, the household financial market

in China remains underdeveloped. Households still rely mainly on family members and

relatives for their borrowing and financing needs against shocks. According to the 2009 China

Family Panel Study, more than 80% of debtors in 2008 borrowed from family members or

relatives while less than 20% borrowed from financial institutions. This survey was conducted

in Beijing, Shanghai, and Guangdong province-China’s most developed areas. In other

relatively less developed areas, the proportion of households relying on family members

could presumably be even larger. Moreover, for household financing, parents still greatly

depend on their children instead of a public or private pension system (Benerjee, Meng &

Qian 2010).

This paper suggests that having more brothers reduces a household’s saving rate by 5

percentage points. There are two reasons why additional brothers would affect the saving

rate. First, brothers reduce their household’s saving rate by sharing risks and extending bor-

rowing limits. The development of the financial market does not catch up with the increasing

demand for borrowing money and self-insuring. When households encounter negative shocks,

brothers, the closest family members, become the first obvious source to borrow money from.

Second, having more brothers could reduce a household’s saving rate by sharing the cost of

supporting parents. In Chinese culture, the expectation is that parents will be supported

by their male children (Lee & Xiao 1998, Benerjee, Meng & Qian 2010).1 A household with

several brothers would need to save less because the cost of supporting the parents is shared

amongst the brothers.

In estimating the effect of the number of brothers on the saving rate, the identification

issue arises because the number of brothers is correlated with family wealth, which may have

an impact on a household’s saving rate. However, if the proportion of male siblings out of

the total number of siblings is a result of natural selection, then by controlling the number

of siblings, we can treat the number of brothers as a random assignment. The estimation

results suggest the number of brothers is random once the number of siblings is controlled

if we restrict the sample to individuals born before the One Child Policy in 1979. The

1This is the main reason why we observe a large increase in male-female gender ratio of newborns after
the “One Child Policy”.
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point estimates suggest that an additional brother reduces a household’s saving rate by 5

percentage points.

For individuals born after the One Child Policy (1979), I use One Child Policy fines

(for unauthorized births) and bonuses (for keeping child size as one) to control the number

of brothers/children/siblings. The variation comes from the temporal differences of fines

and bonuses within provinces in the One Child Policy (Scharping 2003). The IV estimate

identifies a local average treatment effect, in the sense that it identifies the effect of individuals

with parents who would have an extra child if they faced lower fines or higher bonuses. The

IV results are consistent with the evidence obtained using the OLS regression for the sample

of people born before 1979: having more brothers reduces the household saving rate by

sharing the cost of supporting parents and sharing risks / extending the borrowing limits.

I use the following methods to test the channels of the brother effect. For quantifying

the parent supporting effect, I use parents deceased events. Once parents have passed away,

brothers no longer play a role in sharing the cost of supporting parents. The difference in

the number of parents still alive helps us identify the size of the parent supporting brother

effect.

In order to test whether there exists risk sharing / extending borrowing limits effect,

I use the following methods. First, I test the brother effect in different income and asset

groups. While households with low incomes or assets are more likely to borrow money

because they have less buffer stocks to encounter negative shocks, they are less likely to

be able to borrow from financial institutions. Thus, the brother effect in low-income/asset

groups should be stronger than in middle- or high-income/asset groups if brothers play a role

in risk sharing / extending borrowing limits. Second, I use regional financial development

variations to explore the brother effect. Where a financial market is complete, households

would have lesser need to rely on their brothers. Thus the brother effect could be larger in

a less financially developed place than in a well-developed place. Third, the brother effect

should be larger for households encountering large uncertainties, such as income or health

uncertainties. All the estimation results using the above methods are consistent with the

hypothesis that brothers play a role in sharing risks and extending borrowing limits.

This paper suggests that sisters have only a minor effect on a household’s saving rate.

The possible reason for this is that the connection between female and male siblings and

parents and daughters are weak in Chinese culture. This weak connection also accounts

for brothers-in-law (brothers of female heads of households) having a smaller effect on a

household’s saving rate.

This paper makes four major contributions. First, the findings in this paper,

that the occurrence of multiple brothers in a household reduces that household’s sav-
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ing rate, could also explain the household saving rate puzzle in China. China’s

household saving rate is growing surprisingly fast. It rose from 0.16 in 1990 to

0.243 in 2005 (China Statistical Year Book), where saving rate is defined as 1 −
AverageLiving Expenditure/AverageDisposable Income. This generates a globally asked

question as to why China’s saving rate has grown so fast in recent decades (Chamon &

Prasad 2011, Wei & Zhang 2011, Song & Yang 2010). This paper brings forth a very differ-

ent piece of evidence to explain the puzzle: the decrease in the average number of brothers

in a household increases the average saving rate in that household. In the 1950s and 1960s,

China had a large baby boom induced by China’s population expansion policies. People born

in this period have three siblings on average. The population increased from 540 million in

1950 to 960 million in 1978. On the other hand, the population contraction policies started

in the 1970s, such as the One Child Policy (1979), caused individuals to have less or even no

siblings. Combine this population change with the findings in this paper that the number of

brothers is causally negatively correlated with a household’s saving rate, and the decreased

number of brothers explains 30% of the increased saving rate between 1990 and 2005.

Second, to the best knowledge of this author, this paper is the first to estimate the

siblings’ effect on a household’s saving rate, not only in Chinese savings literature but also

in the savings literature in other economies. Although much research has been done on risk

sharing among family members in developing countries, the work has mainly focused on gift

transfers and consumption smoothing (Rosenzweig 1988, Cox & Fafchamps 2008, Foster &

Rosenzweg 2001). To date, it was not clear how much the presence of a family member could

affect a household’s saving rate.

Third, this paper contributes to the literature by suggesting that the role of risk sharing

/ extending the borrowing limit among family members varies greatly depending on the

gender of a family member (the author is not aware of any other paper that has explored

the gender difference in risk sharing). This finding may also be applicable outside China in

other Confucianism-based culture.

Fourth, this paper extends a warning to the Chinese government: China should develop

its financial market for households as soon as possible. Members of the One Child Policy

generation lack a sibling-based safety net; they also carry the huge burden of supporting

parents due to the lack of siblings. Developing the household financial market is a necessary

and urgent issue.

The paper proceeds as follows. Section 2 introduces data sets used in this paper, the

background of the household financial market, and population policies. It also introduces

the current phenomenon of the saving rate in China. Section 3 explains the method used to

identify the brother effect. Section 4 gives the estimation results. Sections 5 and 6 explore
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the channel of the brother parents supporting effect and risk sharing / extending borrowing

limit effects, respectively. Section 7 provides identification and results for sample born after

the One Child policy. Section 8 provides additional analysis of the brother effect, such as the

difference between brother and brother-in-law, younger brothers and older brothers, and so

on. Section 9 explains how much of the saving rate puzzle can be explained by the brother

effect. Section 10 presents a discussion of the results. Section 11 concludes the paper.

2 Background

China’s financial market is underdeveloped (Rui & Yao 2010, Liao, Hang & Yao 2010).

The government first officially regulated the ways of dividing loans according to its lending

resources in 1998. But it was not until 2007 that the government published policies to have all

the financial banks divide loans keeping with a common international practice.2 Consumer

loans in China increased from nearly zero in 1997 to 3.5 trillion RMB at the end of 2006.

Mortgage loans amounted to about 80% of the total loans. The other major loans were auto

loans and large durable goods loans.

The credit card market is also in its infancy. The number of credit cards issued by

2005 was 30 million; that is, credit cards issued for only about 2.3 % of the total national

population (China bank card market development and analysis report 2005). Although

credit card usage has spread quickly in recent years, credit card holders are still primarily

the high-income group in China. Among credit card holders, more than 85% pay back the

usage every month. The majority of the credit card users do not treat credit cards as a

borrowing resource; they use credit cards mainly for the convenience or as a symbol of social

status.

If the majority of Chinese households do not borrow money from formal credit markets,

where do they borrow money from? I use two different data sets to investigate how Chinese

households finance themselves when they need to borrow money.

The first data set comes from the Chinese Household Income Project (See Data appendix

for details). One of the questions in its 2002 urban area survey asked, “If your household

suddenly encounters difficulty and needs 10000 Yuan immediately, where or to whom would

you turn first?” 3 Note that 10000 Yuan is approximately 1600 USD, which is more than half

2Not only households but even private firms are unlikely to be able to access the formal credit market.
The state-owned firms or firms publicly traded or listed on an exchange are able to access the formal credit
market whereas private firms rely on informal financing channels; that is, family and friends as a source for
borrowing money also achieved fast growth (Allen, Qian & Qian 2005).

3There were nine answers to choose from: (1) family members and relatives, (2) friend, (3) other individ-
uals, (4) work unit, (5) bank and credit union, (6) other financial institutions, (7) need no help, (8) anywhere
I can borrow, (9) other. I aggregated (5) and (6) together and named this category ”financial institutes”; I
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of a median household’s yearly income in the 2002 CHIP data.4 I report the results in figure

1. Results reveal that family members and relatives are a household’s primary borrowing

source. More than 60% of the individuals chose “family members and relatives” while less

than 3% of the individuals chose “Financial Institutions.”

The 2009 CFPS asked households whether they actually borrowed money in 2008, the

sources they borrowed from, and the reason they borrowed. In total, 14% of the survey

respondents had borrowed money in 2008. As in the report using the 2002 CHIP data,

“Relatives and friends” was overwhelmingly the dominant borrowing resource for house-

holds: conditional on borrowing money, 82.3% of the households borrowed from relatives

and friends; only less than 20% of the borrowers borrowed from banks (figure 2).5

The reasons for borrowing also varied from relatives to banks (figure 3)6 Housing was

the main reason for borrowing from financial institutions; it accounts for 85% of the total

reasons. In contrast, reasons for borrowing from relatives and friends had a wide range that

was fairly distributed among “education”, “medical treatment”, “housing”, “living expense”

and “other.” Since the major reason for people borrowing money from banks is housing, and

mortgages are not considered an unexpected expense, relatives and friends become the only

source for borrowing when a household encounters unexpected shocks.

2.1 Supporting parents

A large amount of literature indicates that children in China support their parents when

their parents reach old age (Lee & Xiao 1998, Banerjee, Meng & Qian 2010). Children

support their elderly parents by transferring money to them for living costs, paying their

medical expenses, and living with them in order to take care of them. Compared to female

children, male children give their parents more support.7

The 2008 China Health and Retirement Longitudinal Study (CHARLS) data provides

detailed information about how children support their parents. Compared with female chil-

aggregated (3) (4) (8) and (9) together as ”other.”
4The median yearly income of households in the 2002 CHIP data is 18000 Yuan (2900 USD).
5Households had the following options to choose from in the survey: (1) banks (including credit unions),

(2) relatives, friends, (3) loan from a private institute, (4) other. Only 2% of households had borrowed from
(3) or (4).

6Because only a few observations are available, I report the number of observations for each category
instead of using proportion.

7For the following four statistics, there are no significant differences between eldest son and other sons:
the proportion of children living with elderly parents, the proportion of regular transfers, the proportion of
medical transfers, the conditional mean of medical transfers. The implication is that male children may take
turns to live with their parents. When parents get sick, the medical transfers are likely to be equally shared
by each son. However, for the conditional mean of regular transfers, the amount made by an eldest son is
three times larger than that made by non-eldest sons.
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dren, male children are more likely to live with their parents and make regular and medical

transfers to them. Whereas only 4% of female children live with their parents, 28% of male

children live with their parents (table 1). Conditional on male children, there is no significant

difference between an eldest son and non-eldest sons.8 Therefore, it is more likely that sons

take turns to live with their parents. The proportion of male children making regular trans-

fers to their parents is twice that of female children, and conditional on positive transfers,

male children make twice the amount compared to female children.9 In regards to medical

expenses, male children also make twice the transfer amounts that female children make. 10

Public health care has become one of the major social issues in China. In 1978, the

out-of-pocket health spending was 20% of the total health spending in China. In 2002, out-

of-pocket health spending was 60% of the total health expenditure. Children need to save for

their parents for future expenditures, especially for the potential of high medical expenses

resulting from health-care reform. See Appendix B for details of the Health Care Reform.

2.2 Population expansion and the One Child Policy

China had a huge baby boom after 1949 and before the One Child Policy introduced in

1978. Family planning has featured in Chinese policy makers’ discussions since the founding

of the People’s Republic in 1949. The population policies in China can be divided into three

main stages: population expansion (1949-1972), voluntary birth control (1972-1978), and

the One Child Policy (1979-current).

After the founding of the People’s Republic of China in 1949, policy makers promoted

fertility. The government advocated for large families as it regarded high population growth

a sign of the superiority of socialism. In 1949, Chairman Mao Zedong claimed,“It is a very

good thing that China has a big population. Even if China’s population multiplies many

times, she is fully capable of finding a solution; the solution is production” (Tian 1964).

The Chinese government introduced many policies to encourage fertility. For example, in

1952, the government published a regulation to restrict sterilization and abortions (Banerjee,

Meng & Qian 2010). The policy allowed a female to have an abortion only if the female was

over 35 or had already had six or more children. Chairman Mao Zen Dong’s famous words

“the more people, the stronger we are” is still a well-known phrase in China, even for the

8There are 29% of eldest sons living with parents and 27% of non-eldest sons living with parents.
9The average disposable household income is 15781 Yuan in 2008 (China Statistical Year Book). The

average transfer made by male children is about 15%, compared to that of 10% by female children.
10Note that CHARLS is a longevity survey: only seniors are interviewed. When conducting the survey,

only relatively healthy respondents were able to give interviews while those who were sick or in hospital were
unlikely to be interviewed. Thus, there could potentially be more people receiving medical transfers and
larger medical transfers.
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current generation. The population growth rate was at 20% in 1952, 28% in 1965, and 25%

in 1970 (China Statistical Year Book).

The large population growth was slowed by the second stage of family planning policies

implemented in 1972. During this stage, the government carried the slogan “later, spaced,

and few.” “Later” for later marriage, “spaced” for spaced birth, and “few” for fewer children.

The policy did not place a cap on the total number of children; rather, it emphasized

birth spacing. However, the population control policy at this stage was voluntary, and no

punishment was meted out for violations. The final decision to adopt birth control methods

was left to the couples themselves.

Due to these population policies, China’s population almost doubled in just 30 years: it

increased from 540 million in 1949 to 960 million in 1978.

The third stage of family planning policies is the famous One Child Policy stage. This

policy was introduced in 1979. In urban areas, each family was allowed only one child. In

rural areas, a second child was allowed if the first child was not male. Additional children

resulted in large fines; families violating the policy were required to pay monetary penalties

and could be denied bonuses at their workplaces.

These family birth planning policies resulted in a massive change in the number of siblings

for people born during the early and later stages. The policies introduced in the first stage

caused people born in that period to have a large number of siblings while people born after

the One Child Policy generally have no siblings. Figure 4 presents the number of brothers

and sisters by respondents’ year of birth. As can be seen in figure 6, people born in the

early years have a large number of brothers and sisters; those born in the 1970s, on the other

hand, have relatively fewer siblings. After the One Child Policy, in general individual has

almost no siblings.

Individuals born between 1945 and 1978 on average have 2.8 siblings (the median number

of siblings being 3). There is no significant difference between the number of male siblings

and the number of female siblings. The average number of both male and female siblings is

1.4.

2.3 Household saving rate

Using data from the China Statistical Year Book, I compute the saving rate

of urban households. The saving rate national account is defined as 1 −
AverageExpenditure/AverageIncome, where expenditure is households per capita living

expenditure, and income is households per capita disposable income.11 Figure 5 plots the

11Before 1996, the China Statistical Year Books do not distinguish between disposable and actual income.
However, the difference between the two incomes was only 0.1% in 1996. Potentially, there is almost no
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saving rate from the early 1980s to 2005. The saving rate increases over time in the 1990s,

increasing particularly fast as of the later 1990s. Figure 5 also plots the average number of

siblings for households with members between the ages of 20 and 60. Since the change in the

number of brothers is mainly driven by the change in the new cohort, the average number

of brothers decreases slowly in the 1980s and falls quickly as of the late 1990s. The figure

suggests a negative correlation between the trends of household saving rates and the average

number of brothers.

The 2006 CGSS urban area data contains the total income, living expenditure, medical

expenditure, and education expenditure information of households. Savings are constructed

as total income minus these three expenditures. Saving rate is defined as savings divided

by the total income. Appendix table1 shows detailed descriptive statistics of incomes and

expenditures. The average saving rate in 2006 was 0.287 for households in urban areas, with

members between the ages of 28 and 60.12

Figure 6 shows the age profile household saving rate by the number of brothers and

sisters. I divide the households into two groups: households with zero or one brother/sister

and households with more than one brother/sister.13 Panel A of figure 6 suggests that

households with zero or one brother have a higher saving rate compared to households with

more than one brother, at any point of age. There is a strong negative correlation between

the number of brothers and the household saving rate. However, no clear pattern is observed

for the saving rate and the number of sisters (Panel B of figure 6).

3 Identification: the impact of the number of brothers

on a household’s saving rate

In order to identify the effect of brothers on the saving rate, let us first consider the

following equation:

Yi = αbroi +Xiγ + εi (1)

Yi is the saving rate of household i. broi is the number of brothers of the household head.

Xi is a set of household and household head’s characteristics. α, the coefficient on broi, is

the parameter we are interested in. broi could be correlated with the error term. This is

because the number of brothers is correlated with family size, which may be correlated with

family wealth. Family wealth has an impact on a household’s saving rate. Thus α cannot

difference between disposable and actual income before 1996.
12The sample is restricted to those respondents who have urban area residency cards.
13The average number of brothers and sisters in CGSS data are 1.4 for both females and males residing

in urban areas and aged between 28 and 60 (the medium numbers both being 1),
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be consistently estimated through equation 1.

In order to get an unbiased estimate of α, I consider the following control function ap-

proach. If the fraction of brothers in a family is determined by nature, then by controlling the

number of siblings we can treat the number of brothers as a random assignment. Therefore,

by the definition of random assignment, α can be consistently estimated. Mathematically,

under assumption 1, α can be consistently estimated through equation 2. See appendix C

for proof.

Yi = αbroi + δ(sibi) +Xiγ + εi (2)

Assumption 1:

εi⊥broi|sibi.

δ(sibi) is a function of sibi. The function of the number of siblings could be any form.

Here, I just use the number of siblings as a simplest function of the number of siblings. I

also relax this assumption by using sibling dummies in robustness checks.

Assumption 1 means parents do not control the gender of the newborn. Parents keep

the child even after the gender of the child is revealed. Both sex-selective abortion and

infanticide based on gender are ruled out. Also implied is that parents do not have a

stopping rule regarding the number of sons or girls they want to have. Several papers in the

“missing female” literature indicate that Chinese households have a son preference and that

the sex ratio became largely distorted after the One Child Policy was introduced in 1978

(Wei & Zhang 2011, Arnold & Liu 1986).14I restricted my sample to individuals living in

urban areas, holding urban area residency card (Huko), and born after World War II (1945)

and before the One Child Policy. Since the ultrasound technology required for sex-selective

abortions was only introduced in the 1980s, households before the 1980s had no reliable

method to perform sex-selective abortions. Moreover, the son preference arises from the

need for labor in agriculture and support of the elderly; males are considered more helpful

in agriculture work, and male children also carry out the main duty of supporting parents.

Urban areas residency card holders have no need for either male labor in agriculture or male

support of the elderly because of the variety of occupations in urban areas and the generous

social welfare support for urban residency card holders existent in Mao’s era(see appendix

D for details).

14The One Child Policy restricts households in urban areas to only one child; households in rural areas
can have two children if the first child is not male. The sex-ratio imbalance comes almost entirely from the
sex-selective abortion. With the ultrasound technology introduced in the 1980s, a child’s gender could be
determined before the birth. Families with a strong son preference could choose to have an abortion if the
gender of the child is female.
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The main question is whether, conditional on the number of siblings, the number of

brothers is a random assignment. Tables 2 and 3 report the proportion of males given the

number of siblings and the proportion of males given a birth order, using the CGSS and CFPS

data respectively. The statistics computed in these two tables show that the proportion of

males is around the natural outcome, regardless of respondents’ number of siblings or birth

order. There is no evidence that the missing female problem occurred for people born in

urban areas before 1978.

Most importantly, the regression results in table 4 give us strong evidence of the condi-

tional randomness of the number of brothers. Table 4 checks the correlation between the

number of brothers and a set of detailed family background variables, as well as respondents’

gender. In column 1, where the number of siblings is not controlled, the number of broth-

ers is significantly correlated with several variables such as the mother’s education and the

father’s Huko status. The Wald test suggests that all the repressors are jointly significant.

However, once the number of siblings is controlled (column 2), family background variables

(except the number of siblings) are no longer significant, and the Wald test suggests that

they are not jointly significant. Results in table 4 suggest that once the number of siblings is

controlled, the number of brothers is random. We can identify the brother effect by adding

the number of siblings.

For this identification strategy, the variation comes from the differences between having

a brother instead of a sister. Table 5 presents the average saving rate by the number of

brothers for a given number of siblings. For any given number of siblings, having more

brothers is associated with a lower saving rate.

One might also want to know the effect of sisters on a household’s saving rate. Ideally,

we want to include the number of female siblings in the regression to estimate the impact of

the number of sisters on the saving rate. However, such estimate is not feasible due to the

problem of collinearity (we cannot add both the number of brothers and sisters and siblings

in one regression). As we control the number of siblings, α gives the difference between the

effect of brothers and that of sisters. The coefficient on the number of siblings represents

the effect of sisters with bias induced by endogeneity; see appendix E for proof. Although

the true effect of sisters could not be estimated, from figure 6, it is more likely that sisters

have zero effect on a household’s saving rate. If this is the case, the estimated relative effect

of brothers compared to that of sisters, α, also equals the absolute effect of brothers. If

sisters behave like brothers, also playing a role with other siblings in the interaction over a

household’s financial decisions, the estimated brother effect here would be a lower bound of

the absolute effect of brothers.

Because the missing female problem could still occur in rural areas, one might be con-
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cerned that people migrating from rural areas to urban areas could potentially bias the

results. For this reason, I restrict the sample to individuals who have urban area residency

cards. This rules out the migrants, since urban area residency cards are only issued to city

area permanent residents.15

4 Results: impact of the number of brothers on the

saving rate

In this section, I present the estimation results of the number of brothers on a household’s

saving rate. Due to the identification strategy discussed above, I restrict the sample to the

household heads living in urban areas, born before the One Child Policy, and no older

than 60. The basic summary statistics for all variables used in the regression are presented

in appendix table 2. The main regression results are presented in table 6. The baseline

specification, which controls for the number of siblings, years of education, gender, age, age

squared, household income, and marital status is reported in column 1. City dummies are

added into all regressions as well in order to control the regional differences in the saving

rate.16 The coefficient on the number of brothers is -0.048 and statistically significant at the

1% level. It means that having one brother instead of a sister would, on average, reduce the

saving rate by 4.8 percentage points.

Columns 2, 3, and 4 add further controls which could potentially affect a household’s

saving rate. Column 2 adds a large set of demographic and characteristic controls: family

size, presence of male children, number of parents deceased, parents living together dummy,

communist party membership status, father’s and mother’s education, and a send-down

dummy.17 Charmon & Prasad (2011) indicate that increase in children’s education expense

and housing reform induced households to save more. Column 3 adds the number of children

and children’s age group dummies in order to control the potential education expense effect.

Column 4 adds the household’s housing characteristics: a dummy variable indicates whether

the household owns the house, the mortgage value if the house is owned, and the value of

other houses a household may own.18 Note that by controlling these housing variables, I also

15The urban area residency card system was introduced during the Mao era and was used to prevent
permanent migration because the social security system and welfare provided by the government were, and
continue to be, different from urban to rural areas.

16Regional sex ratio could also affect the household saving rate (Wei & Zhang 2011).
17Send-down was a program during the Chinese Cultural Revolution (1967-1977) in which the government

forced adolescents in urban areas to go to rural areas to do hard manual labor. Zhou (2010) found that this
event had a large impact on the send-down youth’s income and degree of ability to withstand hard work.

18The value of the mortgage amount is calculated by the percentage of the housing property that is still
unpaid multiplied by the housing value.
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control the household asset accumulation information since housing is the most important

vehicle of household asset accumulation (Wei & Zhang 2011). Column 5 uses a set of sibling

dummies instead of the number of siblings. This relaxes the specification of the function

form of δ(sibi).

Throughout table 6, the coefficient on the number of brothers is relatively stable; it

stays around -0.05. The fact that the coefficient on brothers is fairly constant also gives us

evidence that the number of brothers is unlikely to be correlated with family characteristics

once we have controlled for siblings. If the number of brothers were correlated with any

of the related individual and family characteristics used in the table, then the coefficient

on the number of brothers should have changed considerably. Therefore, it is unlikely that

unobserved individual or family characteristics would alter the brother effect on the saving

rate. Due to the survey design, in this sample we only know either the number of brothers or

the number of brothers-in-law. (Note that 91% of the households in the sample are married.)

Column 6 includes an interaction term between the brother-in-law indication dummy and

the number of brothers. The interaction term represents the difference between the effect

of a brother and that of a brother-in-law. Note that it compares the brother effect of a

household to that of the brother-in-law of another household, but with the same household

backgrounds. The point estimate of the interaction term is positive, which implies that a

brother-in-law, compared to a brother, has a smaller effect. The F-test rejects the hypothesis

that the brother-in-law effect is zero (F=3.65). In section 7, I use a subsample to compare

the brother effect and the brother-in-law effect within households.

5 Why brothers reduce the saving rate: supporting

parents

The point estimate in the last section suggests that one brother reduces the saving rate

by about 5 percentage points. In this section and the following, I will explore the reasons

why a brother would reduce the saving rate.

I add a variable, number of parents deceased, to the regression. If children save for

their parents, they save as long as their parents are alive. The coefficient on the number

of parents deceased term is expected to have a negative sign since children need no longer

save when parents die. There is one caution: parents’ wealth may potentially be correlated

with the household’s saving rate as well as the parents’ life expectancy since, compared to

the poor, wealthy people can access better medical care services. There is no direct measure

of income or wealth of respondents’ parents in the CGSS survey. However, there is a set of
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rich information about parents’ work and social status from 18-year-old respondents. This

is the time that potential respondents’ parents were in their 40s or 50s. The following set

of variables is added to the regression to approximate parents’ wealth level: father’s and

mother’s residency card status (rural or urban)19, communist party membership status, skill

levels, one-digit occupation dummies, and company ownership.20 Note that parents’ years of

schooling have already been included in the baseline specification. The regression results are

presented in the first column of table 7. The coefficient on the number of parents deceased

is negative.

In column 2, I further add an interaction term of female and number of parents deceased

to test whether females would save for their parents. If females do not carry the responsibility

of supporting their parents, their household saving rate would not depend on whether or not

their parents are deceased. The coefficient on this interaction term is positive with a large

standard error. This suggests that females do not save for their parents. The coefficient

on the number of parents deceased increases in column 2 compared with column 1 because

column 1 gives a combination of both male and female parent supporting effect.

Two additional dummy variables are added to the regression to test the parent-child

relationship. One is whether a household is living with parents; the other is the presence

of male children. Children who live with their parents pay a large portion of their parents’

living expenses.21 Thus if a child lives with the parents, that child’s living expenditure

increases due to the parents; the child saves less. Living with parents reduces the saving rate

by 10 percentage points.

The presence of male children’s dummy variable equals one if a household has a male

child (children). Note this is different to the variable number of brothers, as brothers are

defined as the number of brothers of a household’s head, while male children are defined as

the male children of that household’s head. The coefficient on the presence of male children

is negative, suggesting that parents treat male children as a substitute for savings. This is

consistent with the fact that male children support elderly parents whereas female children

19There were large differences between rural and urban residency card statuses in terms of social benefits.
Compared to rural residents, urban residents could enjoy more public medical service benefits and larger
pension coverage. Changing residency status from rural to urban was extremely difficult; however, the
difference has been narrowing since the 2000s. Urban areas are now willing to accept skilled workers and
wealthy people from rural areas.

20Skill levels are usually evaluated by a company based on the worker’s contribution, education degree,
and years of experience. Skill levels are largely linked to a worker’s wage. Four skill levels (low, medium, high,
top) are generated by the survey. There are three types of company ownerships: stated-owned, collective-
owned, and privately owned firms.

21. According to the CLUS data, if a senior is living with his or her child, the senior only pays 58%
of his/her own living expenses; 38% of the living expenses would be paid by the child who lives with the
parents. However, seniors not living with a child pay 88% of their own expenses; the remainder is shared by
those children not living with the parents and other family members.
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either do not support the parents or take on only minor duties. However, there might be

endogeneity in this variable since more than 80% of households had their children after 1980

(that is, after the One Child Policy and ultrasound technology had become available). Wei

and Zhang (2011) suggest that if the local gender ratio is high, households will save more

for their male children in order to make their sons more competitive in the marriage market.

Since all the regressions in this paper control for city-fixed effect, then the local gender ratio,

which is also a city-fixed effect, is not a concern here.

If the cost of supporting parents is mainly split by male children, the more male siblings

a household has, the smaller the amount a household needs to save to support parents. See

appendix F for a theoretical model. In order to identify the quantity of the brother effect due

to supporting parents, I add an interaction term between the number of brothers and the

number of parents deceased. The idea is that, if parents are deceased, a household need no

longer save for parents; therefore, brothers will not affect a household’s saving rate through

the supporting parents channel.

Column 3 of table 6 reports the brother’s supporting parents effect on saving rate by

estimating the following equation.

Yi = α1brotheri+α2brother×parent deceasedi+α3parent deceasedi+α4siblingsi+Xiγ+εi

(3)

When there is no parent deceased, parent deceasedi = 0, the magnitude of the brother

effect is at its largest; one brother reduces the saving rate by 0.08 (α1). When one parent is

deceased, the magnitude of the brother effect decreases by α2, 0.026, which is about one third

of the overall brother effect. When both parents are deceased, the brother effect reaches its

smallest value: α1+α2×2, which is about two-thirds of the overall brother effect . α1+α2×2

represents the residual value of the brother effect; that is, the size of the effects due to reasons

other than supporting parents.

In column 3, the size of the coefficient on the number of parents deceased also becomes

larger and more significant than in columns 1 and 2. This is because of a large heterogeneity

in the amount individuals needing to save for their parents. The heterogeneity comes from

the number of brothers a household has.

Column 4 uses the one parent and two parents deceased dummy instead of the number

of parents deceased to investigate the nonlinearity in brothers sharing the cost of supporting

parents effect. The estimation results reveal that the effect is linear: the coefficient on the

two-parents-deceased interaction term (0.052) is almost twice that of the coefficient on the

one-parent-deceased interaction term (0.019), though the one-parent-deceased interaction
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term has a larger standard error. Similarly, linearity is observed between the parents deceased

dummies (the non-interaction terms). Column 5 suggests no difference for male children

sharing the cost of supporting mother or father.

6 Why brothers reduce the saving rate: risk sharing

and extending borrowing limit

Beyond supporting parents, there could be other reasons why brothers reduce the saving

rate. Figure 7 plots the age profile saving rate for households with no living parents. I restrict

the sample to households with ages over 45 because there are very few households with no

living parents below this age. The figure suggests that brothers still have strong negative

correlation with the household saving rate. For sisters, however, the correlation with the

saving rate is not so clear. From the estimation results in column 3 of table 7, supporting

parents accounted for about two-thirds of the brother effect. In this section, I explore the

remaining effect of brothers. One important channel is risk sharing and extending borrowing

limit.

The statistics in section 2 tell us that, in China, where formal financial markets are

incomplete, households use family members and relatives as their primary borrowing source.

Statistics also reveal that in comparison with high-income households, low-income households

rely on relatives more. Low-income households usually have less buffer stock to insure

themselves from risk. Even for housing and education expenditure (expected expenditure)

more low-income households rely on relatives to finance their needs. This is consistent with

the literature that low-income households in developing countries are usually borrowing

constrained and have difficulty accessing the formal credit market (Eswaran & Kotwal 1989,

1990).

There is also a large difference among income groups. People in low-income groups are

more likely to borrow. In the 2009 CFPS data, 17% of the low-income households borrowed

money, compared to 11% of the high-income households. (Households whose incomes are

above the median are high-income groups; below the median incomes are low-income groups.)

The 2002 CHIP data suggests that high-income households might have accumulated enough

buffer stock savings to ensure themselves against a shock: 28% of the top-income tertile

households answered that they had enough deposits in their bank to finance an emergency,

compared to only 8% in the low-income tertile (figure 8).

Although low-income households are more likely to borrow, they are less likely to borrow

from financial institutions. It is common in China, and in most other financially underde-
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veloped countries, for banks to tend to lend money only to households with stable jobs and

high pay. A letter of proof of income from a borrower’s working company is required by

most banks for lending money. Banks also set a minimum-income requirement for lending

money, which makes it difficult for lower-income households to borrow from banks. Figure 9

suggests that in comparison with high-income households, low-income households are more

likely to borrow from family members or relatives instead of borrowing from financial insti-

tutions. Figures 8 and 9 suggest that low-income households rely on family members more

than high-income households do.

Thus, I use household income levels to approximate the degree of demand for brothers

due to extending borrowing limit or risk sharing. I divide households into three income

groups: low, medium and high, depending on whether the household income is below 1/3,

between 1/3 and 2/3, or above 2/3 of the whole income distribution. I name them groups

l, m, h. I interact the number of brothers with these income group dummies. The following

equation is estimated.

Yi = β1broi + β2sibi + βmbro× Incdym + βhbro× Incdyh +Xiγ + εi (4)

Appendix table 3 shows regression results for main variables. Table 8 calculates the effect

of a brother for each income group based on the same regressions in appendix table 3. The

size of the brother effect is largest in the low-income group; the effect becomes smaller in the

medium-income group, and disappears in the highest-income group. This is consistent with

the hypothesis that low-income households rely more on brothers since they are more likely to

be borrowing constrained. For the lowest-income group, the brother effect is substantial: one

brother reduces the saving rate by 0.228. This substantial effect is driven by the large portion

of households with negative saving rates; 40% of households in the low-income group have

a negative saving rate. Potentially, these households with negative savings borrow money

from their brothers. The more brothers a household has, the larger the amount a household

can dissave. Therefore, we observe this large effect. Column 2 restricts to the samples with

positive saving rate. The brother effect on low-income households is reduced to 12%.

Regressions in columns 1 and 2 control for the interaction term of brother and the number

of parents deceased. They represent the brother effect of households with two living parents.

I exclude the supporting parents effect in column 3 by restricting to households with no living

parents. For the low-income group, the size of the brother effect is 0.19, which indicates a

large effect of borrowing limit/risk sharing effect.22

22If based on the calculation in column 3, when parents are both deceased, the effect of brother in low-
income groups should be -0.125 ( simply add -0.233 to two times 0.054). Note that the average age of
households with no living parents in the sample is 51. The relatively large coefficient in column 4 could be
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Besides income, assets are also an indicator of the demand for brothers, for potentially two

reasons. First, a household with sufficient assets would be less likely to borrow money from

brothers because it can smooth consumption by its own buffer stocks when encountering

shocks. Second, assets, especially housing assets, also represent a household’s ability to

access the formal financial market since assets could act as collateral when borrowing money

from banks. Most bank loans in China require collateral, and the only acceptable collateral

in most banks are buildings or land (Gregory & Tenev 2001; Ayyagari et.al., Cousin 2006).23

I divide households into three groups, based on their value of housing asset, to test the

existence of extending borrowing limit/risk sharing among brothers. The value of housing

asset is generated by subtracting mortgage (unpaid amount) from all housing value owned

by a household. Ideally, total asset value could be a better indicator than housing asset

level. Since CGSS does not provide total asset information, I use housing value instead.

This caveat is unlikely to cause problems since the rank of household total asset and rank

of housing asset are highly correlated. Using the 2002 CHIP data, I generate the three level

(low, medium, high) housing value asset rank and total asset rank. These two ranks are

highly correlated: the correlation coefficient is 0.77 and significant at 1% level.

The regression results presented in the last column of table 8 are consistent with the

findings when we divide household by income level. The lowest asset group has the largest

brother effect while the medium-asset group has the next largest effect. The size of the

coefficient on the high-asset group is the smallest and with a large standard error.

Robustness check

A. Regional financial development

In this section, I test the brother effect of risk sharing/extending borrowing limit by

exploring the regional variations in financial development. If the incompleteness of the

financial market makes households rely on their brothers, we should observe that households

in financially developed regions have a smaller brother effect than households in regions where

the financial market is underdeveloped. This is because in financially developed areas, formal

credit market information is well spread; households have more alternatives to borrow or lend

funds. Therefore, households have a lower cost to access the financial market, and they can

use the instruments available in financial markets to insure themselves. The instruments

could be buying financial assets such as insurance and so on. These households have less

need to rely on brothers to borrow money or share risks.

driven by the age/cohort effect.
23Only 4% of commercial loans are secured by movable assets in China.
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I use three indicators for provincial level financial development: insurance penetration,

insurance density, and number of foreign banks per capita in 2005. See appendix table 2

for the statistics of these three variables. Insurance penetration is the ratio of insurance

premiums to gross regional product; insurance density is the ratio of insurance premiums to

total regional population, the unit is 100 RMB per capita.24 These two variables are used

to capture the overall development in the insurance market. The number of foreign banks

has direct and indirect effects on local financial development.25

Note, the city dummies are included in all the regressions in order to control for the

regional fixed effect. For this reason, only the interaction terms of financial development

indicator and number of brothers are included in the regression, while financial development

indicators themselves are not included due to collinearity with city dummies. I further add

an interaction term of the number of brothers and growth regional product to control for

the economic growth effect that varies among households with different numbers of brothers.

One potential problem of these three indicators is that they are not totally exogenous. They

may more or less depend on the local demand for a financial market or the degree of economic

growth.

Since brothers act as a substitution for a formal financial market, we expect the brother

effect to be smaller in the province with a better degree of financial development; that

is, larger than the financial-development indicator. Thus, the coefficient on the financial

development interaction terms should be positive, while the coefficient on the number of

brothers should be negative.

Columns 1-3 of table 9 present the results of these three regressions. For each regression,

I only present the coefficient on brother and the coefficient on the interaction term. All

other controls are the same as the baseline specification. The results suggest that the

brother effect is larger in financially less developed provinces. The sign of both terms in all

24The insurance premium is a sum of both private sector and public sector premium.
25As discussed at the beginning of this section, the consumer loan was almost zero in 1997 when the

Chinese financial market was in its infancy. The direct effect of foreign banks on the financial market is in the
way foreign banks offer more services and financial products to consumers in the market. The indirect effect
is in the spillover effect. Foreign banks carry into China experience and knowledge they have accumulated
in well-developed markets abroad. The local Chinese banks can enjoy the spillover effect by observing the
foreign banks’ ways of operating in the market and recruiting employees who have accumulated knowhow
from foreign banks. Note, the number of foreign banks in each province is mostly determined by government
policies rather than by local consumers’ demand for financial instruments. The Chinese government first
allowed foreign banks to set branches in four cities in Guangdong and Fujian provinces. Only foreign
currency businesses were allowed at that time. The next city to receive permission was Shanghai in 1990.
In 1992,the government extended permission to an additional seven cities located in Liaoning Shandong,
Jiansu, ZheJiang, Fujian Guodong provinces, and Tianjin municipality. In 1996, foreign banks were allowed
to engage in business using Chinese currency in Shanghai. Later, this policy was extended to the provinces
around Shanghai.
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three regressions are consistent with the hypothesis. In the first row, if a province has zero

insurance density, we get the largest brother effect: one brother reduces the saving rate by

9 percentage points. Since the average insurance density is about 5, the brother effect in a

province with average insurance density is reduced to 8 percentage points. In the province

with largest insurance density (density=33), the brother effect is only 6.6 percentage points.

The remaining two regressions have a similar interpretation.26

B. Individual level income uncertainties and health risks

In this subsection, I use individual income uncertainty and health risks to test the risk

sharing / extending borrowing limit effect. The income uncertainty measure comes from

the question in the survey, “Is your basic monthly wage stable?” A respondent can choose

among three alternatives: very unstable, a little unstable, stable. The survey asks the same

question regarding bonus. The survey also asks, ”How do you feel about the condition

of your health?” The answers are “very satisfied,” “satisfied,”“not satisfied,” and “very

unsatisfied.” Based on the answers, I evaluate the individual’s health condition as “very

good,” “good,” “bad,” and “very bad”. A bad health condition and unstable wages and

bonus imply large uncertainties. For households facing large uncertainties, having brothers

would further reduces their saving rate, compared to households with fewer uncertainties.

The regression results are presented in column 4-7 of table 9. The regression results are

all consistent with the hypothesis that households facing large uncertainties have a greater

brother effect.

C. Reginal health risks

As discussed in the previous section, health risk has become one of the main reasons

that motivates Chinese households to save money since the health care reform in the 1990s

(Chamon & Prasad 2010). Saving motives may be stronger in provinces where medical

services are expensive. I use a provincial level variable to indicate the health risk: the

number of persons per capita who visited hospital. For the first indicator, if health care

service in an area is more affordable, then on average there would be more people visiting

hospitals. A large number of hospital visitors implies low health risk.27

26Since financial development is closely related to GDP growth, one might suspect that the results are
driven by the GDP difference between provinces. For these reasons, I add the interaction of brother and
provincial level GDP to the regression: the sign and the significance level of the coefficients on both the
number of brothers and the financial development interaction term do not change.

27On the other hand, a high death rate could also lead to a large number of persons visiting hospitals. For

20



The provincial level number of people who visited hospitals data is from the China

Statistical Year Book. See appendix table 2 for the basic statistics for this variable. The

first four columns have the same specification as in table 10. The size of brother effect

decreases as the number of visitors increase. The results are consistent with the prediction:

brother effect is smaller in a province with smaller health risk.

Similar to the results in testing financial development, the size of both the coefficient on

brother and its interaction term with health risks get smaller when income increases. This

gives an additional piece of evidence: low-income households greatly rely on brothers; the

degree of reliance increases when health shocks get larger.

Health shocks could come from both the members of a household and their parents. In

order to distinguish between these two effects, I restrict to the sample with no living parents

in columns 5 and 6. Thus, the effect present here is the effect only for household members.

Column 5 is the average effect among the three income groups; column 6 represents the effect

only on the low-income group. The results indicate that the brother effect through sharing

the health-risk channel almost disappears if the parents are deceased.

7 Identification and results for sample born after the

One Child policy

For individuals born after the One Child Policy, conditional on the number of siblings,

the number of brothers is not random because there is the problem of ”missing females”

(paper cites). Thus we cannot use the control function approach for this group.

The One Child Policy is enforced by a set of financial disincentives for excess fertility

and incentives for restricting the family to one child (Scharping 2003; Ebenstein 2010).

The disincentives include denial of housing allowance and fines. Fines are calculated as a

percentage of an individual’s annual income. The incentives are bonuses provided annually

to individuals. Ebenstein(2010) uses the fines for excess fertility to evaluate the impact of the

One Child Policy on fertility and gender distortion. In this paper, I use the One Child Policy

fines for excess fertility and bonuses for restricting the family to one child in urban areas

as instruments for measuring the number of brothers a household has. Fines are calculated

as the percentage of an individual’s annual income. The incentives are bonuses provided

annually to individuals. I divide the bonus by the provincial average incomes. The fines and

bonuses are set by local government. Regional and temporal differences exist. The data was

this reason, I checked the correlation between the death rate and hospital visitors per capita. The correlation
is -0.37. The negative correlation excludes this possibility.
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collected by Scharping (2003). I provide an online appendix with a detailed explanation of

the fines and bonuses.

Ebenstein(2010) shows that the fines do not correlate with the initial conditions. In all

the regression analysis I control the province dummies. The identified variation comes from

the differences in fines in each year within a province. For this reason, the initial condition

of a province is not an issue in the identification. Due to the instrument I use, the identified

effect is a local average treatment effect in the sense that it identifies the effect of compliers

(i.e., people who would have one more child if fines or bonuses are low), but not otherwise.

For this group the impact of the number of brothers might be large because they are the

people who very much like children and have strong family ties. Parents on the margin may

expect children to support them in their old age because they would have to substitute a

large proportion of their current income for a child; the fines may cause them to save less

money for their retirement.

In the estimation, the sample includes individuals born between 1979 and 1984 (22 to 27

years old in my sample) and who hold a city area residency card. We should bear in mind

that the IV estimation results might not be very precise due to the small sample size (355

observations).

Column 1 of table 11 shows the first stage. Fines and bonuses significantly reduce the

number of brothers a households has. They are jointly significant (F statistics is 4.73). The

second-stage estimation results are reported in the other columns. The IV estimation results

are consistent with the findings from the before-the-One Child-Policy-sample, though the

estimated brother effect is a bit larger than expected. The large results may be due to the

fact that compliers potentially have strong family ties and have relatively low family wealth.

Column 3 shows that large results are driven by the supporting parents effect, consistent with

the previous explanation. Those parents paid large fines to have an extra child, so it is more

likely that they expect their children to support them when they get old. The IV estimation

results are also consistent with the previous findings that a low-income group has the largest

brother effect, which implies an effect on risk sharing and extending the borrowing limit.

8 Additional analysis

8.1 Brother versus brother-in-law

In this section, I investigate the brother/brother-in-law (wife’s brother) effect, comparing

the two. The 2006 CGSS has a subsample which contains information regarding the number

of brothers and sisters of a respondent’s spouse. By using this subsample, I can compare the
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effect of brothers and brothers-in-law within households. The downside is that the sample

size is only one third of the original samples. The regression results are presented in table

12. In each regression of table 12, the number of brothers, siblings, brothers-in-law, siblings-

in-law and all the baseline controls are added. Column 1 suggests that brothers-in-law

almost have no effect on a household’s financial decisions. Column 2 explores the channel

of supporting parents. The interaction term of the number of brothers-in-law is small and

furthermore insignificant.

Column 3 investigates the brother effect in different income groups. The coefficient on

the number of brothers and brothers-in-law represents the effects on low-income groups. In

the lowest income group, a brother-in-law also reduces the saving rate though the size is

about two-thirds that of the effect of a brother.

8.2 Brother effect in different cohort

The brother effect could also vary between age groups. I divide households into three

age groups: 28-40, 41-50, 51-60. Note that since the data used to estimate the brother effect

is a one-cross-sectional data, the difference among age groups could also be the difference

among cohorts.

In table 13 columns 1 to 3, the brother effect is strongest in the youngest cohort. However,

when we explore the channel of the brother effect, we find that the supporting parents effect

is strongest in the youngest cohort; for the extending borrowing limit/risk sharing effect, it

is stronger in the older cohort. Since the younger cohort has fewer siblings and the brother

effect is stronger when the number of siblings is small, the difference in age (cohort) could

also be due to the difference in sibling size. For this reason, I further divide the samples into

two for each age group, based on the number of siblings. The brother effect is still strongest

in the old cohort, and the supporting parents effect is still strongest in the young cohort.

Both the effects are larger when the sibling size is small.

The reason that the old cohort has a larger extending borrowing limit/sharing risk effect

could be due to both the age effect and the cohort effect. The older households carry

more health risks compared to the young households. On the other hand, changes in the

cultural norm could also play a role. Borrowing from family members and relatives is a

traditional way for household financing in China. Borrowing money from financial institutes

is a relatively new custom (consumer loans in 1997 were almost nonexistent). Usually, young

households are quick to adapt to new methods. Therefore, young households would rely less

on brothers, even if both young and old have access to the same institutions, face the same

risks, and have the same number of brothers. For the supporting parents effect, the large
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effect for young households is mostly driven by the fact that young households have a very

small number of siblings, that they have someone to share the cost is relevant for them

8.3 Why brother not sister?

Behind the large brother effect, a very strong Chinese cultural norm drives family rela-

tionships. Children are expected to take on the responsibility for parents, and siblings help

each other financially. The strong family tie is based on centuries of education and belief

in Confucianism. The father-son relationship and the elder-younger brother relationship, in

particular, are two of the essential relationships in a series of “ five relationships” (called

“Wu Lun” in Chinese) defined in the principles of Confucianism.28 In contrast, relationships

with sisters or daughters are not mentioned.

Female siblings, especially married female siblings, may in general have less family ties

with other siblings. In Chinese Culture, when a daughter gets married, a word “Jia Chu Qu”

is used; it can be translated as “married OUT.” But Chinese people do not use this word to

describe a son. When a son gets married, a word “Qu xi fu” is used, which in English means

“marry IN a daughter in law.”29. The difference between IN and OUT indicates the weak

connection of female siblings to other family members when the female siblings get married.

This explains why in figures 6 and 7, we can see that sisters do not affect the saving rate

while brothers do. Given this weak connection between female siblings and other siblings,

the effect of brothers-in-law is also very weak compared to that of brother. Therefore we

observe in the data that a sister has a small effect on a household’s saving rate.

We have observed the gender difference in the role of supporting parents (section 2).

In regards to borrowing money, do people distinguish the gender of the lender? In other

words, are people more likely to borrow money from male relatives than female relatives?

The CFPS asked household members whether they had been asked to lend money in the

past year. Table 14 suggests more males than females had been asked to lend money: 18.5%

of males compared to 12.5% of females. Why would people be more likely to ask to borrow

money from a male rather than from a female? The reason could simply be the income

difference between males and females (males usually have higher incomes than females do;

therefore, males may be more likely to lend money). Another reason could be that, within

28In Confucianism, the classical Sz with four virtues are Loyalty, Filial piety, Contingency, and Righteous-
ness. The father-son relationship and elder-younger brother relationship are defined in Filial piety. Filial
piety, which originally indicated that a child should respect his parents, was extended to a series of ”five
relationships”: Ruler and Ruled, Father and Son, Husband and Wife, Elder Brother to Younger Brother,
and Friend to Friend

29In general, when a female gets married, Chinese people says “Jia ren”, which contains the meaning of
marrying to others. When a male gets married, however, Chinese people say “Tao Lao Po” or “Qu lao Po.”
The expression contains the nuance of “marry in a wife”
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households in China, males may have stronger financial decision making power than females

do (stronger bargaining power). As such, when a married female is asked to lend money,

even if she is willing to lend it, she might not be able to do so unless her husband agrees.

I run a probit model regression to check which aspects could contribute to the probability

of being asked to lend money. The dependent variable is a dummy value equal to one if an

individual has been asked to lend money and zero otherwise. The regression results are

presented in table 15. The control variables are personal income, household income, years of

education, marital status, age group dummies, province dummies, and year dummy. If the

high income of males is the only reason that people are more likely to ask to borrow money

from a male, then after controlling for personal income and potential household income, we

should observe that gender has no effect on the probability of being asked to lend money.

If the reason is that a husband has a stronger bargaining power in financial decisions, then

after controlling for marriage and its interaction term with the female, we should observe no

gender difference in lending money. The coefficient on gender is negative and significant, even

after controlling for personal income, household income, and marital status. The implication

is that even with a same personal income, family income, and marital status females are less

likely to be asked to lend money. There is even no difference between married females

and single females: the coefficient on the interaction term of marital status and female is

no different from zero.30 The results suggest that although income difference explains the

difference why females are less likely to be asked to lend money, there are other unobserved

reasons such as the degree of risk tolerance or cultural norms. One cultural norm could be

that people in China simply feel uncomfortable borrowing money from a female as opposed

to a male.

9 How much can the brother effect explain the saving

rate puzzle

Data from the China Statistical Year Book indicates that the average saving

rate in 1990 is 16.03 percentage points, where average saving rate is defined as

“average saving/average income. ” This number becomes 24.3 in 2005. In this section,

I calculate how much the change in the number of brothers can explain the change in the

saving rate.

From the estimation results of the previous sections, we know that the brother effect

depends on the number of living parents and their average incomes. Thus, I divide households

30The marriage dummy and the marriage female interaction term could be biased because marriage is an
endogenous variable.
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into nine groups based on their incomes and ages. There are three income groups and three

age groups. The three income groups are low, medium, and high; they are equally divided

from the income distribution. The three age groups are between the ages of 22-39, 40-49,

and 50-60. The brother effect in each group depends on the average income, number of

parents deceased, number of brothers, and the estimated brother effect in that group. The

total change of average savings is the sum of change of savings in each group weighted by

each group’s density. Mathematically it can be described in the following way.

4averagesaving =
∑
A

∑
I

IncI,A( ̂broIncI,A +DPI,A ∗ ̂broDPI,A)4broI,Af(I, A)

A denotes an age group and I denotes an income group. Inc is the average income.

b̂roInc is the estimated brother effect. DP is the number of parents deceased. b̂roDP is

the estimated brother supporting parents effect. ∇bro denotes the change in the number of

brothers between 1990 and 2005. f(·) is the density of each group. The statistics of these

variables based on the CGSS data are presented in table 16. The estimated brother effect is

taken from columns 4-6 of table 13. I assume the supporting parents effect is different across

age groups but the same across income groups.31 I also assume the number of brothers is

the same across income groups for a given age group.

The results using the above methods suggest that the decreased number of brothers

explained on average 432RMB increase in savings for a male-headed household. Since the

average household’s yearly income was 26491RMB in the 2005 CGSS data. The change in

the number of brothers increased the saving rate by 1.63 percentage points between 1990

and 2005.

If we take into account the effect of female’s brother (the brother-in-law effect), the results

are even greater. The marriage rate between the ages of 22 and 60 is 86% (the distribution

of marriage over each group is presented in table 15). The brother-in-law effect is on average

two-thirds of the brother effect (table 6 and table 11). For married households, the brother

effect is the sum over the effect of both male-side brothers and female-side brothers. For

unmarried households, the brother effect depends on the gender of the household’s head.
32 Taking into account the marriage composition in each group, the decreased number

31When I estimate the supporting parents effect by both age and income groups, I find that the coefficient
of the number of brothers and the number of parents deceased term has a large standard error. Alternatively,
I also estimate the supporting parents effect only by income groups. Looking at how much the increased
saving rate is due to the decreased number of brothers, I find almost no difference between dividing the
sample by income groups or by age groups for the supporting parents part.

32I assume that for unmarried households, half have a male as head of the household, and half have a
female.
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of brothers increased the savings for a household by 650RMB on average. This is 2.45

percentage of the average income. Since the saving rate increased by 8.3 percentage points

between 1990 and 2005, the decreased number of brothers explains 29.5% of the increased

saving rate (simply divide 2.45 by 8.3).

10 Discussion

According to the estimation results in table 6 column 1, one brother reduces the saving

rate by 5.7 percentage points; a brother-in-law reduces the saving rate by 3.3 percentage

points. On average, a decrease in one brother would reduce a married household’s saving

rate by 9 percentage points. This is a large effect, and we need to interpret the results with

caution.

First, the brother effect estimated here is under China’s current situation. China is

undergoing a series of reforms related to health care, pension, and housing, among other

areas. The household financial market is also underdeveloped. With these uncertainties and

the limited borrowing resources from the formal credit market, the brother effect could be

particularly large, even if we compare the current brother effect with the brother effect from

two or three decades ago.

Second, the large brother effect is mostly driven by the low-income group. Because the

low-income group is most likely to be borrowing constrained, one more brother to share

the cost of supporting parents or sharing risks makes a big difference. For the high-income

group, the saving rate is not affected by the number of brothers at all.

11 Conclusion

In contrast to the fact that China has become the world’s second largest economy, the

household financial market remains underdeveloped. Households still largely rely on family

members to provide a source of informal borrowing in case of negative shocks. Elderly

parents still rely on their children for financial support. This paper provides evidence that

having more brothers reduces the household saving rate because brothers share the risks,

extend borrowing limits, and share the cost of supporting parents. Due to the population

policies introduced by the government in the late 1970s, the young generation has very few

brothers. The decrease in the number of brothers explains 30% of the increased household

saving rate between 1990 and 2005.

27



Appendix A: Data

The main data used in this paper is from the China General Social Survey (CGSS) urban

areas sample. The data was collected jointly by the Hong Kong University of Science and

Technology Survey Research Center and the Sociology Department of People’s University

of China. It covered 24 provinces and 4 municipalities. Only three autonomous provinces

were not included in the survey: Tibet, Qinghai, and Ninxia. The survey was conducted

based on a probabilistic sample and stratified design. CGSS is also a part of the East Asian

Social Survey program. The 2006 CGSS asks detailed questions of household characteristics,

including a household’s income, expenditure, and the age of household’s head, education,

and other statuses.

Three other supplementary data sets that are used in this paper: China Family Panel

Study (CFPS), Chinese Household Income Project (CHIP) urban area sample, and Chinese

Health and Retirement Longitudinal Study (CHARLS). CFPS was conducted by the Peking

University Institute of Social Science survey in Beijing, Shanghai, and Guangdong province.

This study too was based on a probabilistic sample and stratified design. It is currently

available for the 2008 and 2009 series. CHIP was conducted under the auspices of the

Chinese Academy of Social Science. The sampling frame is a subsample of the official

household survey conducted by the National Bureau of Statistics (NBS). The 2002 CHIP

survey is used in this paper. Gustafsson et al. (2008) describe sampling framework and

sampling method of the 2002CHIP survey in more detail. CHARLS was conducted by the

National School of Development (China Center for Economic Research) at Peking University.

Currently only the 2008 survey is available.

The provincial level data was mainly collected from the China Statistical Year Book

published by the National Bureau of Statistics of China. the provincial level financial devel-

opment data was collected from the Almanac of China’s Finance and Banking.

Appendix B: China’s health care reform

During Mao’s communist party ruling system (until 1978), public health care was de-

signed to be affordable for all citizens. All health facilities were publicly owned, and the

government subsidized 50% to 60% of the total operating costs (Yip & Hsiao 2008). The

government also controlled the price schedule, keeping it under cost, to make health services

affordable. The health-care service was free for most seniors residing in city areas (in Chinese,

it is called “lao bao”). In the mid 1980s, the Chinese government started health-care reform.

It gradually reduced the subsidies for health facilities. During the early 1990s, the subsidies
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were reduced to 10% of the health facilities’ total revenue. In order to help health facilities

survive, the government relaxed the pricing schedule and allowed facilities to have the price of

high-tech diagnostic services set above cost with a 15% profit margin on drugs. These policy

changes created large financial incentives for health facilities to introduce high-tech diagnos-

tic equipment and prescribe expensive medication. In China, hospitals usually have their

own pharmacies and require patients to buy their medicine at these pharmacies. According

to the documentation in Yip & Hsiao 2008, 75% of patients suffering from the common cold

are prescribed antibiotics. Consequently, China’s health-care spending was growing at 16%

per year and 7% faster than the GDP growth in the past two decades. The mounting social

concerns about health care are not only that the total health-care expenditure is growing

but also that the out-of-pocket health spending is rising.

In urban provinces, government health expenditure is divided into three main functions:

public health-insurance subsidies, basic medicine, and the establishing of community health

centers (CHC). By the end of 2006, in urban areas, a social-health insurance scheme covered

those workers who had a city residency card (Huko). However, workers’ dependents, their

children and unemployed spouses, and migrant workers were not covered. In recent years, the

government extended coverage to dependents and migrant workers as well. Each province has

its own coverage scheme for medical expenses, but overall, provinces have adopted a method

that requires patients to first use the money in their private medical savings account. Beyond

a certain level of private spending (essentially a deductible), public-health insurance provides

some coverage of medical expenses, usually with an upper limit. The insurance contribution,

the amount required from the private savings account, the coverage portion, and the upper

limit of covered medical expenses differ from region to region. Each year, in relation to basic

medicine expenditure, the central government creates a list of basic medicines that should

be sold under or equal to the cost it has set for them. Based on their particular province’s

situation, local governments add or delete medicines from this list, setting for them their

own cost. CHCs are a new type of health-care facility introduced by the Chinese government

in 2005. A CHC is a small-scale facility that provides primary health service for the purpose

of avoiding unnecessarily expensive outpatient expenses in hospitals.

Appendix C: Proof of the identification strategy

In this appendix, I show that under the assumption that εi is conditional independence

of number of brothers given number of siblings; that is,

εi⊥broi|sibi.
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α can be consistently estimated in the following equation.(For simplicity I ignore other

controls.)

Yi = αbroi + δ(sibi) + εi (5)

where δ(sibi) is a function of sibi.

Proof:

Use the definition of conditional independence, we have

f(εi|sibi, broi) =
f(εibroi|sibi)
f(broi|sibi)

=
f(εi|sibi)f(broi|sibi)

f(broi|sibi)
= f(εi|sibi)

where f(·) is the density function. Thus,

E(εi|sibi, broi) =

∫
εi

εf(εi|sibi, broi)dεi

=

∫
εi

εf(εi|sibi)dεi

= E(εi|sibi)

Since E(εi|sibi) is a function of sibi, let

δ̃(sibi) = E(εi|sibi)

where δ̃(sibi) is an unknown function of sibi.

Assume

Yi = αbroi + βsibi + εi
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Since E(εi|sibi, broi) is not depend on broi, we have

E(Yi|broi, sibi) = αbroi + βsibi + E(εi|sibi, broi)

= αbroi + βsibi + δ̃(sibi)

Thus, α can be consistently estimated under equation 5, where δ(sibi) = βsibi + δ̃(sibi).

δ(sibi) is a control function, in order to consistently estimate α.

Appendix D: Additional reasons for restricting samples

The following paragraphs give the reasons why missing female problems are unlikely to

happen in the restricted samples.

First, it is much more difficult to commit infanticide in urban areas. In rural areas,

people live in detached houses that are surrounded by farms. Babies are mostly delivered in

residential homes by midwives. If a household wants to kill a newborn baby, it is relatively

easy, and the death of the female baby can be reported as a miscarriage. In urban areas,

however, children are mostly delivered in hospitals where births are recorded. It is very

unlikely that the infanticide could occur among urban residents. Moreover, under Mao’s

communist ruling system (1949-1976), city dwellers were all provided with free collective-

style housing.This housing consisted mostly of apartments, rather than detached houses, and

employers belonging to the same company were more likely to live in the same building. If

a female in one family became pregnant and had a baby, all the neighbours and colleagues

would know. It was unlikely that parents would have been able to commit infanticide without

arousing the suspicion of their neighbours and colleagues.

Second, urban areas provide less economic incentive or pressure to avoid having female

children than do rural areas. The missing female problem found after the One Child Policy

is much stronger in rural areas compared to urban areas (Li 2007), even though in urban

areas only one child is allowed while in rural areas a second child is allowed. One of the most

important reasons that households in rural areas prefer male children is that male children

could provide agricultural field work, while females, unless doing lesser manual work such

as tea picking, could make very limited contribution to the field work (Qian 2008). Thus,

raising female children in rural areas is much more expensive than raising male children in

terms of future economic returns. However, in urban areas, there are a variety of potential

occupations, and females can succeed in many of these occupations.

Third, as described in the previous section, government in this era promoted a high
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fertility policy. Contraceptive methods, which were normally used after the 1980s, were not

available and the government introduced policies in 1952 to restrict sterilization and abortion

(Banerjee, Meng & Qian 2010). Females were not allowed sterilization or abortion unless

they were over 35 or had had six children or more. Thus, households had less ability to

decide whether or not to have more children based on the current gender composition of

their children.

Fourth, in urban areas, the main reason behind a preference for sons arises from male

children taking on the duty of supporting elderly parents. However, due to the welfare system

in Mao’s era, parents did not have to rely on their children as much for financial support

in their old age; therefore, they felt less need to increase the number of sons. In Mao’s

era, housing was free for urban city dwellers, as was medical service for the elderly. After

retirement, the elderly owned 80% of the pre-retirement wage in pension. With this welfare

state system in place, it was unnecessary to raise male children to support the elderly.

Finally, significant strides were made toward gender equality during Mao’s era (1949-

1976). The average years of education for females was 10.1 years in my sample-only three

month less than that for males. If we restrict the sample to people with 12 years of education

or less, the average years of schooling would be the same for males and females: 9.1 for

females and 9 for males. “Women hold up half the sky” was a favourite epigram of Mao’s

(1956) (Leung 2003). Government promoted the notion that females are just as capable

as males. Mao claimed that women formed a great resource of labor power in China and

that this group should be tapped in the struggle to construct a great socialist country (Mao,

1956). Female labor force participation was very high in urban areas. The improved gender

equality greatly reduced the traditional thinking behind the preference for sons, which was

partly based on the outdated norm that males were inherently superior to females.

Appendix E: Relative effect of number of brothers

In this section, I show that if sisters have an effect on saving rate, I can still have the

difference of the effect between brothers and sisters. Suppose we are interested in estimating

equation 6. (For simplicity I ignore other controls).

Yi = αbbroi + αssisi + εi (6)

where sisi is the number of sisters.

αb and αs cannot be consistently estimated because broi and sisi are correlated with the

error term εi. For this reason, we use the control function approach explained in appendix
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C by adding a function of sibi into equation 6. We can have

E(Yi|broi, sisi, sibi) = αbbroi + αssisi + δ(sibi)

Due to collinearity, αb and αs cannot be estimated together. However,

E(Yi|broi, sibi, sisi) = αbbroi + αs(sibi − broi) + δ(sibi)

= (αb − αs)broi + δ′(sibi)

where δ′(sibi) = δ(sibi) + αssibi Thus we can still identify the effect of brothers relative to

sisters which is αb − αs.

Appendix F: Model

The model considers a case where brothers share the cost of supporting parents when

parents encounter shocks; brothers would also share risks among themselves. Sharing the

cost of supporting parents when parents encounter shocks is achieved by equally splitting the

cost of parents’ (medical) expenditure. Sharing risks among brothers is achieved by making

transfers to brothers who face income shocks. Note that sharing risks is a reciprocal problem:

a household Lee (for example) would help his brother when his brother has difficulty only

if the brother is going to help Lee when Lee gets into trouble. For simplicity, I assume

that brothers are altruistically linked to each other, thus they will not deviate from this risk

sharing contract due to the large deviation cost. See Genicot & Ray (2003) for a model with

possible deviations. Furthermore, for simplicity, I also assume that sisters do not play a role

in supporting parents or sharing risks.

A representative household solves the following two period problems:

maxu(c1) + Ee,ep,kβu(c2)

s.t. a+ c1 = e1

c2 = Ra+e2 + Trans(k, e2; bro) + Transp(ep; bro)

a ≥ phi

c1, c2 ≥ 0

u(·) is a utility function with DARA properties. e1 is the first period endowment. e2 is the
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second period income; it could be either high income eh, or low income el, with probability

P and 1-P respectively. The number of brothers of the household is denoted as bro. The

brothers also draw the incomes from the same probability distribution. In household’s second

period budget constrain, there are two transfer functions. Trans(k, e2; bro), is a function

which defines the transfer between brothers.

The transfer rules among brothers are defined as the following: (i) if household Lee has a

high income, and there is at least one brother with low income, he would make transfers Tr

to the low income brother(s); (ii) if household Lee has a low income and there are k out of bro

number of brothers with high income, bro− k low incomes brothers and Lee would equally

split the total contributions from their high income brothers Tr× k; (iii) if all brothers and

Lee have a high income, or all brothers and Lee have a low income, no transfers would be

made. Mathematically, the rules are described as the following:

Trans(k, e2; bro) =


−Tr if e2 = eh and bro > k ≥ 0
k×Tr

bro−k+1
if e2 = el and bro ≥ k > 0

0 if (e2 = el and k = 0) or (e2 = eh and k = bro)

The transfer rules to parents are simple: if parents encounter a shock, parents need exp

amount of money; the money is split equally among all brothers and household Lee. If

parents do not encounter a shock, no transfer to parents is needed.

The household solves the intertemporal problem by choosing an optimal saving a. Intu-

itively, a household with a brother would save less compared to a household with no brother.

A prudent household would have precautionary savings to avoid the low consumption if they

encounter shocks in the second period. If they have brother(s), the transfer from brother(s)

would increase the consumption in the low state. The worst case for a household with

brother(s) is that all brothers and that household get low income shocks. In this case, the

household with brother(s) has the same income as a household with no brother, but also has

a low income shock. However, the probability that all brother(s) and the household have low

income shocks is lower than the probability that a household with no brother has income

shock. Thus, the precautionary saving is smaller for the household with brother(s) compared

to the one without brothers.

Using this simple model, I investigate the following properties between the number of

brothers and household saving rate. First, the relation between households first period

endowments and the brother effect on saving rate; second, the relation between the size of

the shocks and the brother effect on saving rate; third, the marginal effect of one additional

brother for a given number of brothers. Appendix figures 1, 2, and 3 answer the above three
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questions respectively.

Appendix figure 1 plots the saving rate of households for different levels of endowment.

Both the saving rate of households with one brother and zero brothers increase when their

endowments increase. A household with one brother saves less than a household with zero

brothers for all endowment points. Furthermore, the difference of the saving rate between

the one-brother household and the zero-brother household is larger when the endowment is

small.

In appendix figure 2, household shocks are defined in four ways: (i) the probability of

low income shock, (ii) the probability of parents shock, (iii) the income a household receives

in the low income state, (iv) the expenditure needed to be paid by children for parents. The

figures suggest that the larger the shocks, the larger the brother effect; the difference between

the one-brother household and the zero-brother household is larger when shocks increase.

Appendix figure 3 suggests that there is a diminishing brother effect when the number of

brothers increases. The amount of saving rate reduced by one additional brother becomes

smaller when the number of brothers increases.

Appendix G: Non linearity in the brother effect

All the regressions in the previous sections are based on the assumption that the brother

effect is linear. I relax this assumption by adding a brother-squared term in regressions.

Column 3 of appendix table 4 reveals that there is a strong nonlinearity in the brother effect

of the low-income group. The interaction term of the low-income group dummy with the

squared term is positive and significant at 1% level, which implies that there is a diminishing

return in extending borrowing limit/ sharing risks. This is consistent with the literature that

the incentives for risk-sharing group arrangements decreases when the size of the risk-sharing

group increases; furthermore, the optimal size of a group for risk sharing exists due to the

diminishing incentive in group formation (Genicot & Ray 2003). Regarding the supporting

parents effect, the evidence for the nonlinearity is not so strong. The interaction term of the

brother with the parents-deceased term is negative but not significant.

I also investigate the brother effect among different numbers of siblings. I divide the

sample into three siblings groups: respondents with less than three siblings, respondents

with three siblings, and respondents with more than three siblings (the median number of

siblings is three in the sample). By doing this, I relax the assumption that the number

of brothers effect is the same across the number of siblings. Appendix table 4 shows that

the smaller the number of siblings, the larger the effect of brothers on saving rate. When

households only have one or two siblings, the brother effect of the lowest income group is
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almost doubled compared to when a household has more than four siblings. Column 7 of

appendix table 4 tests the nonlinearity in the brother effect of households with three or more

than three siblings.33 Same as in column 3 of appendix table 4, there is strong nonlinearity

for the brother effect in the lowest-income group, however there is no linearity detected for

the supporting parents part.

Appendix H: Elder brother versus younger brother

I investigated the difference between elder brothers and younger brothers. I added the

number of young brothers into the baseline specification. The coefficient on young brothers

indicates the difference between young brothers and elder brothers. The regression results in

column 1 of appendix table 6 imply that a younger brother would reduce the saving rate more

than an elder brother would by 0.034 percentage points. I further divide the sample into

three age groups. Due to economic development, the younger cohort has significantly higher

education and income compared to the elder cohort. Richer siblings can give more financial

support than poor siblings can; therefore, a younger brother can reduce the household’s

saving rate more.

For the ages 50-60 group, elder brothers almost do not affect the saving rate. This is

because elder brothers may have already retired and have a relatively low income level.

Therefore, households cannot rely on them for financial needs.

33I do not show the results for households with only one or two siblings because the squared term is less
relevant due to the smaller number of brothers.
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Figure 1: Sources for Borrowing Money: Self-Reports of Borrowing Resource if One Encounters a Negative Shock 

(Percentage of Respondents) 

 

Note:  
1.The above results are calculated by the author based on a question in the Chinese Household 
Income Project 2002: “If your household encountered an abrupt difficulty and needed 10000 RMB 
immediately, who (where) would you turn to firstly?" 
2. Sample size: 6779. 
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Figure 2: Households Borrowing Resources in 2008 (Percentage of Debtors) 

 

Notes:  
1. Data source: China Family Panel Study 2009. 
2. Number of Debtors: 503. 
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Figure 3: Households Borrowing Reasons (Number of Debtors) 

Panel A: Households borrowed from Family Members, Relatives or Friends 

 

 

Panel B: Households borrowed from Financial Institutions 

 

Note:  

1. Numbers of debtors are presented in the table. 

2. Data source: China Family Panel Study 2009. 

3. Total debtors who reported both borrowing resources and borrowing reasons: 472. 
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Figure 4: Number of Brothers and Sisters by Respondent’s Year of Birth 

 

 

Data source: China General Social Survey 2006, 2008 

 

 

 

 

 

 

 

 

 



Figure 5: Number of Siblings and Household Saving Rate in Urban Areas 

 

Note:  

1.  The number of siblings are restricted to individuals aged 20-60. 

2. Siblings data source: China General Social Survey 2006, 2008. Death rates i are used in order to 

compute the number of siblings in early years.  

3. Saving rate is defined as 1-living expenditure/disposable income. 

4. Saving rate and death rate data source: China Statistical Yearbook. 

 

 

 

 

 

 



Figure 6: Age Profile Household Saving Rate by Number of Brothers and Sisters 

  

 

Data source: China General Social Survey 2006, 2008 



Figure 7: Age Profile Household Saving Rate by Number of Brothers and Sisters – No Living Parents 

 

 

Data source: China General Social Survey 2006, 2008 
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Figure 8: Which Income Groups are more likely to borrow? Percentage of Respondents in Each Income 

Group that Answered “No Need to Borrow” if One Encounters a Negative Shock 

 

Note:  
1.The above results are calculated by the author based on a survey question in the Chinese Household 
Income Project 2002: “If your household encountered an abrupt difficulty and needed 10000 Yuan 
immediately, who (where) would you turn to firstly?" 
2. Sample size: 6779. 
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Figure 9: Borrowing Resources by Income Group (Percentage of Debtors in Each Income Group) 

 

Notes:  
1. Data source: China Family Panel Study 2009. 
2. Number of Debtors: 503. 
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Table 1: Evidence of Adult Children's Support of Their Parents and  Gender Differences

Male Female

Living with parents

Proportion 0.28 0.04 0.23 16.67

Regular transfer

Proportion 0.11 0.06 0.05 4.41

Conditional mean 2481 1532 948 0.78

Medical transfer

Proportion 0.05 0.04 0.01 1.7

Conditional mean 2964 1456 1508 1.56

Number of Observations:                            2596

Note:

1. Data source: Chinese Health and Retirement Longitudinal Study 2008.

2. Sample is restricted to people who are above 60 years old in 2008. 

3. Sample is not restricted based on residence or Huko.

Adult Children's Gender
Difference T-value



Table 2: Fraction of Male Siblings by Total Number of Siblings

China Family Panel Study 2009

Number of Siblings Obs Fraction of Male

1 327 0.52 0.49 0.56

2 355 0.50 0.47 0.53

3 375 0.50 0.48 0.53

4 or more 453 0.49 0.47 0.51

China General Social Survey 2006, 2008

Number of Siblings Obs Fraction of Male

1 572 0.52 0.50 0.55

2 846 0.52 0.50 0.53

3 756 0.49 0.48 0.51

4 or more 1085 0.48 0.47 0.49

Note: 

[95% Conf. Interval]

[95% Conf. Interval]

Sample is restricted to persons who live in urban areas, have urban area residence cards and were born 

between 1945-1978.



Table 3: Fraction of Male Siblings by Birth Order

China Family Panel Study 2009

Birth Order Obs Fraction of Male

1 1332 0.48 0.45 0.51

2 1360 0.51 0.48 0.53

3 1076 0.47 0.45 0.50

4 or higher 760 0.52 0.48 0.56

China General Social Survey 2006, 2008

Birth Order Obs Fraction of Male

1 1097 0.49 0.47 0.52

2 974 0.48 0.45 0.51

3 722 0.47 0.43 0.50

4 or higher 746 0.47 0.43 0.51

Note: 

[95% Conf. Interval]

[95% Conf. Interval]

Sample is restricted to persons who live in urban areas, have urban area residence cards and were born 

between 1945-1978.



Table 4: Is Number of Brothers Random Conditional on Number of Siblings?

[1] [2]

Number of siblings 0.483***

(0.012)

Female 0.155*** 0.017

(0.045) (0.032)

Mother years of education -0.044*** -0.005

(0.009) (0.006)

Father years of education -0.008 0.007

(0.009) (0.006)

Mother Huko status -0.006 -0.046

(0.105) (0.079)

Father Huko status -0.204* -0.023

(0.121) (0.095)

Mother occ:  Manager white colour -0.147 0.097

(0.151) (0.109)

                          Non-manager white colour -0.135 0.002

(0.119) (0.080)

                          Farmer 0.076 0.048

(0.091) (0.069)

                          Blue colour -0.094 0.023

(0.114) (0.080)

Father occ:  Manager white colour 0.067 0.033

(0.147) (0.099)

                        Non-manager white colour -0.137 -0.074

(0.125) (0.086)

                        Farmer -0.097 -0.056

(0.140) (0.095)

                        Blue colour -0.113 -0.010

(0.123) (0.078)

Mother company state-owned -0.070 -0.048

(0.059) (0.042)

Father company state-owned 0.078 0.001

(0.047) (0.033)

Mother occupational skill level -0.019 -0.009

(0.025) (0.019)

Father occupational skill level -0.011 0.004

(0.020) (0.014)

Mother Communist Party member 0.067 0.030

(0.137) (0.097)

Father Communist Party member 0.011 -0.039

(0.066) (0.050)

Constant 1.822*** 0.124

(0.142) (0.093)

Dependent variable:  Number of brothers



Observations 2,611 2,611

R-squared 0.064 0.523

Wald statistics 10.46*** 1.37

Note:

2. Occ stands for occupation.

3. *** p<0.01, ** p<0.05, * p<0.1

1. The wald test exams the joint significance of all the regressors. In column 2,  'number of siblings' is not 

included in the Wald test; all other regressors are included.

4. Standard errors are clustered at province level.

3.Sample is restricted to persons who live in urban areas, have urban area residence cards and were born 

between 1945-1978.



Table 5: Average Household Saving Rate by Number of Siblings and Number of Brothers

Siblings \ Brothers 0 1 2 3 or more

0 35.7

1 42.3 35.4

2 34.2 24.2 19.8

3 or more 36.4 22.6 18.1 11.4

Note: 

Samples are restricted to people who reside in urban areas and were born between 1945-1978.



Table 6: The Impact of Number of Brothers on Household Saving Rate

[1] [2] [3] [4] [5] [6]

Number of brothers -0.048*** -0.048*** -0.046*** -0.047*** -0.046*** -0.057***

(0.017) (0.016) (0.016) (0.016) (0.016) (0.022)

Number of brothers 0.024

  × Brother-in-law indicator (0.023)

Number of siblings 0.011 0.015 0.016 0.017 0.017*

(0.010) (0.010) (0.010) (0.010) (0.010)

Years of education 0.009* 0.010** 0.012** 0.012** 0.012** 0.012**

(0.005) (0.005) (0.005) (0.005) (0.005) (0.005)

Female 0.006 0.000 0.012 0.014 0.012 -0.021

(0.025) (0.025) (0.024) (0.024) (0.024) (0.036)

Age -0.113*** -0.113*** -0.061*** -0.060*** -0.060*** -0.059***

(0.012) (0.013) (0.014) (0.014) (0.014) (0.014)

Age squared 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Household's income 0.332*** 0.338*** 0.334*** 0.337*** 0.332*** 0.336***

(0.094) (0.091) (0.092) (0.093) (0.092) (0.094)

Marital status 0.026 0.049 0.070 0.071 0.074 0.072

(0.052) (0.052) (0.051) (0.052) (0.053) (0.052)

Mother's years of education -0.000 -0.001 0.003 0.003 0.003

(0.006) (0.005) (0.005) (0.005) (0.005)

Father's years of education 0.001 0.001 -0.001 -0.001 -0.001

(0.005) (0.005) (0.005) (0.005) (0.005)

Family size -0.014 -0.012 -0.006 -0.006 -0.006

(0.012) (0.012) (0.012) (0.012) (0.012)

Communist Party -0.074* -0.073* -0.074* -0.074* -0.074*

(0.044) (0.044) (0.044) (0.045) (0.044)

Senddown -0.071 -0.062 -0.070 -0.071 -0.069

(0.049) (0.049) (0.049) (0.049) (0.049)

Number of Children -0.016 -0.019 -0.019 -0.019

(0.028) (0.028) (0.029) (0.029)

No house 0.004 0.005 0.005

(0.028) (0.028) (0.028)

Value of mortgage 0.075 0.078 0.079

(0.059) (0.059) (0.060)

Value of other houses -0.014 -0.016 -0.014

(0.010) (0.010) (0.010)

Children age group dummy Yes Yes Yes Yes

Constant 2.548*** 2.542*** 1.469*** 1.418*** 1.438*** 1.413***

(0.252) (0.281) (0.325) (0.332) (0.333) (0.331)

Observations 2,581 2,540 2,540 2,500 2,500 2,500

R-squared 0.180 0.186 0.234 0.232 0.237 0.233

Dependent variable: Household saving rate



2. City dummies are included in all the regressions.

3. Standard errors are clustered at county level.

4. *** p<0.01, ** p<0.05, * p<0.1.

1. Sample is restricted to households whose heads live in urban areas, have urban area residence cards and 

were born between 1945-1978.

Note: 



[1] [2] [3] [4] [5]

Number of brothers -0.059*** -0.059*** -0.080*** -0.078*** -0.080***

(0.022) (0.022) (0.026) (0.025) (0.027)

Number of brothers 0.026*

    × Number of parents deceased (0.014)

Number of parents deceased -0.029 -0.041 -0.081**

(0.021) (0.029) (0.034)

Number of brothers 0.019

    × one parent deceased (0.029)

Number of brothers 0.052*

    × two parents deceased (0.029)

One parent deceased -0.085*

(0.049)

Two parents deceased -0.160**

(0.070)

Number of brothers 0.023

    × father deceased (0.030)

Number of brothers 0.030

    × Mother deceased (0.032)

Father deceased -0.076

(0.049)

Mother deceased -0.086

(0.060)

Presence male children -0.046* -0.046* -0.047** -0.048** -0.047**

(0.024) (0.024) (0.024) (0.024) (0.024)

Parents live together -0.104*** -0.103*** -0.106*** -0.104*** -0.106***

(0.038) (0.038) (0.038) (0.039) (0.038)

0.023 0.020 0.020 0.020

(0.032) (0.032) (0.032) (0.032)

Number of siblings 0.016 0.016 0.016 0.016 0.016

(0.011) (0.011) (0.011) (0.010) (0.011)

Number of brothers 0.025 0.023 0.020 0.020 0.020

  × Brother-in-law indicator (0.023) (0.024) (0.023) (0.023) (0.024)

Observations 2,500 2,500 2,500 2,500 2,500

R-squared 0.245 0.245 0.247 0.247 0.247

Note:

1. All regressions include following variables: (i)Basic controls: years of education, female, age, age squared, 

household's income, marital status, city dummies; (ii) Detailed background: mother's years of education, 

father's years of education, number of people in households, communist party membership, senddown dummy; 

(iii) Children information: number of children, children age group dummies:  0 -6, 6 -18 or 18 -; (iv) Housing 

information: housing dummy, value of mortgage, value of other housing; (v) Parents information: father and 

mother’s residence card status(rural or urban) , communist party membership status, skill levels, one digit 

occupation dummies, company ownership.

Table 7: The Impact of Number of Brothers on Household Savings Rates - the Effect of  Supporting Parents

Dependent variable: Household saving rate

Number of female side parents 

deceased



3. Standard errors are clustered at county level.

4. *** p<0.01, ** p<0.05, * p<0.1.

1. All regressions include following variables: (i)Basic controls: years of education, female, age, age squared, 

household's income, marital status, city dummies; (ii) Detailed background: mother's years of education, 

father's years of education, number of people in households, communist party membership, senddown dummy; 

(iii) Children information: number of children, children age group dummies:  0 -6, 6 -18 or 18 -; (iv) Housing 

information: housing dummy, value of mortgage, value of other housing; (v) Parents information: father and 

mother’s residence card status(rural or urban) , communist party membership status, skill levels, one digit 

occupation dummies, company ownership.

2. Sample is restricted to persons who live in urban areas, have urban area residence cards and werr born 

between 1945-1978.



Table 8: The Brother Effect in Different Income Groups and Asset Groups 

[1] [2] [3] [4] [5]

Asset

Income/ Asset group All Saving rate>0 Only ALL No living parents All

 Number of  brothers -0.228*** -0.125*** -0.233*** -0.190*** -0.107***

(0.031) (0.026) (0.034) (0.059) (0.029)

 Number of  brothers × 0.054***

 Number of parents deceased (0.020)

 Number of  brothers -0.062** -0.026 -0.062** -0.04 -0.081***

(0.026) (0.017) (0.028) (0.052) (0.03)

 Number of  brothers × 0.045**

 Number of parents deceased (0.018)

 Number of  brothers 0.007 0.027 0.025 -0.006 -0.06

(0.021) (0.017) (0.02) (0.041) (0.041)

 Number of  brothers × 0.025*

 Number of parents deceased (0.013)

Observations 2,500 2,328 2,503 666 2,310

Note:

3. Sample is restricted to persons who live in urban areas, have urban area residence cards and were born between 1945-1978.

4. Standard errors are clustered at county level.

5. *** p<0.01, ** p<0.05, * p<0.1.

1. All regressions include following variables: (i)Basic controls: years of education, female, age, age squared, household's income, marital status, city 

dummies; (ii) Detailed background: mother's years of education, father's years of education, number of people in households, communist party 

membership, senddown dummy; (iii) Children information: number of children, children age group dummies:  0 -6, 6 -18 or 18 -; (iv) Housing 

information: housing dummy, value of mortgage, value of other housing; (v) Parents information: father and mother’s residence card status (rural or 

urban) , communist party membership status, skill levels, one digit occupation dummies, company ownership; (vi)Others: number of siblings,   

interaction term between the number of brothers and the brother in law indicator, number of parents deceased, presence of male children, parents 

living together dummy.

2. The brothers effects in medium/high income group is calculated from the interaction term between the medium/high income group dummy and the 

number of brothers. The interaction term 'number of  brothers × number of parents deceased' in medium/high income group is calculated from a triple 

interaction term between the number of parents deceased, the medium/high income group dummy and the number of brothers. The original 

regression results are presented in appendix table 3. In column 5, asset group dummies are used in the interaction terms  instead of the income group 

Dependent variable: Household saving rate

Income

Low 

Medium

High



Table 9: Robustness Check - Brother's Sharing Risks / Extending Borrowing Limit Effect

[1] [2] [3] [4] [5] [6] [7]

    Brother -0.090*** -0.104*** -0.086*** -0.073***

(0.026) (0.034) (0.026) (0.025)

Regional financial development

    Brother × Foreign bank 0.031***

(0.008)

    Brother × Insurance density 0.002***

(0.001)

    Brother × Insurance penetration 0.010

(0.007)

Stablility of income

    Brother × Wage very unstable -0.137***

(0.046)

    Brother × Wage  unstable -0.048

(0.031)

    Brother × Wage  stable -0.047

(0.031)

    Brother × Bonus very unstable -0.115*

(0.063)

    Brother × Bonus unstable -0.069*

(0.035)

    Brother × Bonus  stable -0.040

(0.033)

    Brothers  × Unemploy -0.056*

(0.030)

Personal health 

    Brother × Health Very Poor -0.158**

(0.065)

    Brother × Health  Poor -0.127***

(0.031)

    Brother × Health Normal -0.067***

(0.024)

    Brother × Health Very Good -0.093**

(0.037)

Observations 2500 2500 2500 1,407 1,013 2,500 2500

Note:

1. Brothers indicates number of brothers

Dependent variable: Household saving rate

2. All regressions include following variables: (i)Basic controls: years of education, female, age, age squared, 

household's income, marital status, city dummies; (ii) Detailed background: mother's years of education, 

father's years of education, number of people in households, communist party membership, senddown 

dummy; (iii) Children information: number of children, children age group dummies:  0 -6, 6 -18 or 18 -; (iv) 

Housing information: housing dummy, value of mortgage, value of other housing; (v) Parents information: 

father and mother’s residence card status (rural or urban) , communist party membership status, skill levels, 

one digit occupation dummies, company ownership; (vi) Others: number of siblings, interaction term between 

the number of brothers and the brother in law indicator, number of parents deceased, interaction term 

between the number of brothers and number of parents deceased, presence of male children, parents living 

together dummy.



4. Standard errors are clustered at county level.

5. *** p<0.01, ** p<0.05, * p<0.1.

3. Sample is restricted to persons who live in urban areas, have urban area residence cards and were born 

between 1945-1978.

2. All regressions include following variables: (i)Basic controls: years of education, female, age, age squared, 

household's income, marital status, city dummies; (ii) Detailed background: mother's years of education, 

father's years of education, number of people in households, communist party membership, senddown 

dummy; (iii) Children information: number of children, children age group dummies:  0 -6, 6 -18 or 18 -; (iv) 

Housing information: housing dummy, value of mortgage, value of other housing; (v) Parents information: 

father and mother’s residence card status (rural or urban) , communist party membership status, skill levels, 

one digit occupation dummies, company ownership; (vi) Others: number of siblings, interaction term between 

the number of brothers and the brother in law indicator, number of parents deceased, interaction term 

between the number of brothers and number of parents deceased, presence of male children, parents living 

together dummy.



Table 10: Testing Brother's Sharing Risks Effect by Using Regional Variations in Health Risk

-0.107*** 0.002*** -0.087 0.001

(0.029) (0.001) (0.067) (0.002)

Brother effect in each income group

Low -0.273*** 0.006*** -0.221*** 0.003

(0.040) (0.001) (0.081) (0.002)

Medium -0.056** 0.002** -0.013 0.000

(0.027) (0.001) (0.067) (0.003)

High 0.036 -0.001 0.000 -0.001

(0.027) (0.001) (0.078) (0.003)

Note:

2. Health Risk is the number of hospital visitors per capita in provincial level.

3. Sample is restricted to persons who live in urban areas, have urban area residence cards and were born between 1945-1978.

4. Standard errors are clustered at county level.

5. *** p<0.01, ** p<0.05, * p<0.1.

All

Observation                           2,500 666

1. All regressions include following variables: (i)Basic controls: years of education, female, age, age squared, household's income, marital 

status, city dummies; (ii) Detailed background: mother's years of education, father's years of education, number of people in households, 

communist party membership, senddown dummy; (iii) Children information: number of children, children age group dummies:  0 -6, 6 -18 

or 18 -; (iv) Housing information: housing dummy, value of mortgage, value of other housing; (v) Parents information: father and 

mother’s residence card status (rural or urban) , communist party membership status, skill levels, one digit occupation dummies, 

company ownership; (vi) Others: number of siblings,  interaction term between the number of brothers and the brother in law indicator, 

number of parents deceased, presence of male children, parents living together dummy, interaction term between the number of 

brothers and the number of parents deceased dummy.

Number of  brothers × 

Health Risk
Number of  brothers Number of  brothers

Number of  brothers × 

Health Risk

ALL

Dependent variable: Household saving rate

[1] [2]

No living parents



Table 11: IV estimation results for individuals born after the One Child Policy

First Stage

Number of brothers

VARIABLES [1] [2] [3] [4] [5]

Fine -0.754***

(0.257)

Bonuse -0.364*

(0.196)

 Number of  brothers -0.312* -0.386** -0.485** -0.612**

(0.186) (0.169) (0.225) (0.266)

Number of brothers 0.282* 0.490**

    × Number of parents deceased (0.164) (0.201)

Number of brothers × Incdym 0.385** 0.484**

    × Middle-income dummy (0.163) (0.214)

Number of brothers × Incdym 0.497*** 0.605***

    × High-income dummy (0.185) (0.234)

Observations 355 355 355 355 355

Note:

3. Standard errors are clustered at province level.

4. *** p<0.01, ** p<0.05, * p<0.1.

2. Sample is restricted to persons who live in urban areas, have urban area residence cards and were born 

between 1979-1984.

Second Stage

Household Saving Rate

1. All regressions include following variables: (i)Basic controls: years of education, female, age, age squared, 

household's income, marital status, Province dummies; (ii) Detailed background: mother's years of 

education, father's years of education, number of people in households, communist party membership, 

senddown dummy; (iii) Children information: number of children, children age group dummies:  0 -6, 6 -18 or 

18 -; (iv) Housing information: housing dummy, value of mortgage, value of other housing; (v) Parents 

information: father and mother’s residence card status (rural or urban) , communist party membership 

status, skill levels, one digit occupation dummies, company ownership; (vi) Others: number of siblings,  

interaction term between the number of brothers and the brother in law indicator, number of parents 

deceased,  interaction term between the number of brothers and number of parents deceased, presence of 

male children, parents living together dummy.



Table 12: The Differences between the Effect of Brothers and Brothers in Law

[1] [2] [3] [4]

Number of brothers -0.047* -0.063* -0.146*** -0.174***

(0.027) (0.034) (0.043) (0.049)

Number of brothers in law -0.029 -0.043 -0.097*** -0.148***

(0.026) (0.039) (0.033) (0.044)

Number of brothers 0.029 0.032**

(0.018) (0.016)

Number of brothers in law 0.009 0.044**

(0.022) (0.021)

Number of brothers  0.133*** 0.134***

    × Middle-income dummy (0.040) (0.041)

0.088*** 0.094***

    × Middle-income dummy (0.033) (0.033)

Number of brothers 0.165*** 0.164***

    × High-income dummy (0.045) (0.045)

0.138*** 0.150***

    × High-income dummy (0.033) (0.036)

Number of siblings 0.009 0.002 0.011 0.010

(0.017) (0.017) (0.016) (0.016)

Number of siblings in law 0.018 0.023 0.017 0.017

(0.016) (0.016) (0.015) (0.015)

Observations 864 864 864 864

R-squared 0.379 0.371 0.504 0.513

Note:

3. Standard errors are clustered at county level.

4. *** p<0.01, ** p<0.05, * p<0.1.

Dependent variable: Household saving rate

1. All regressions include following variables: (i)Basic controls: years of education, female, age, age squared, 

household's income,marital status, city dummies; (ii) Detailed background: mother's years of education, 

father's years of education, number of people in households, communist party membership, senddown 

dummy; (iii) Children information: number of children, children age group dummies:  0 -6, 6 -18 or 18 -; (iv) 

Housing information: housing dummy, value of mortgage, value of other housing; (v) Parents information: 

father and mother’s residence card status (rural or urban) , communist party membership status, skill levels, 

one digit occupation dummies, company ownership; (vi) Others:  number of parents deceased, presence of 

male children, parents living together dummy.

2. Sample is restricted to persons who live in urban areas, have urban area residence cards and were born 

between 1945-1978.

Number of brothers in law 

Number of brothers in law

    × Number of parents in law deceased

    × Number of parents deceased



Table 13: The Brother Effect in Different Age/Cohort

[1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12]

28-40 41-50 51-60 28-40 41-50 51-60 28-40 41-50 51-60 28-40 41-50 51-60

Number of brothers -0.063** -0.068 -0.024 -0.172***-0.196***-0.251*** -0.294***-0.428*** -0.504* -0.157*** -0.113 -0.246***

(0.029) (0.045) (0.038) (0.031) (0.059) (0.074) (0.067) (0.137) (0.300) (0.045) (0.073) (0.093)

0.100*** 0.182*** 0.174*** 0.165*** 0.421*** 0.187 0.079** 0.149*** 0.188***

(0.031) (0.035) (0.038) (0.059) (0.126) (0.157) (0.033) (0.033) (0.042)

0.177*** 0.230*** 0.249*** 0.285*** 0.605*** 0.205 0.124*** 0.124** 0.256***

(0.021) (0.043) (0.040) (0.064) (0.132) (0.221) (0.029) (0.048) (0.046)

Number of brothers 0.077* 0.029 0.040 0.275** -0.024 0.151 0.024 0.007 0.025

(0.043) (0.028) (0.025) (0.134) (0.067) (0.102) (0.028) (0.035) (0.035)

Observations 1,012 804 687 1,012 804 687 590 305 251 422 499 436

R-squared 0.263 0.333 0.260 0.321 0.409 0.374 0.415 0.617 0.448 0.411 0.465 0.438

Note:

2. Sample is restricted to persons who live in urban areas, have urban area residence cards and were born between 1945-1978.

3. Standard errors are clustered at county level.

4. *** p<0.01, ** p<0.05, * p<0.1.

Number of brothers 

1. All regressions include following variables: (i)Basic controls: years of education, female, age, age squared, household's income, marital status, city 

dummies; (ii) Detailed background: mother's years of education, father's years of education, number of people in households, communist party 

membership, senddown dummy; (iii) Children information: number of children, children age group dummies:  0 -6, 6 -18 or 18 -; (iv) Housing 

information: housing dummy, value of mortgage, value of other housing; (v) Parents information: father and mother’s residence card status (rural or 

urban) , communist party membership status, skill levels, one digit occupation dummies, company ownership; (vi) Others: number of siblings,  

interaction term between the number of brothers and the brother in law indicator, number of parents deceased, presence of male children, parents 

living together dummy.

Number of brothers 

Dependent variable: Household saving rate

All All Sib<3 Sib≥3

    × Middle-income dummy

    × High-income dummy

    × Number of parents deceased



Table 14:  Gender Difference in Being Asked for Lending Money

Male Female Difference

Fraction 0.185 0.125 0.06***

Observations 7078

Data source: China Family Panel Study 2008 and 2009.



Table 15: Factors Affect the Probability of Being Asked for Lending Money

Dependent variable : Lend

Personal income 0.045***

(0.013)

Household's income -0.004

(0.011)

Female -0.162*

(0.089)

Years of education -0.004

(0.018)

Marital status 0.055

(0.064)

Female × Marital status -0.031

(0.101)

Constant 691.092

(522.094)

Observations 4,670

Pseudo  R-squared 0.096

Note:

1. Other controls: age group dummies, year dummy, province dummies. 

2. Standard errors are clustered at province level.

3. Probit model is used in the regression.

4. *** p<0.01, ** p<0.05, * p<0.1.



Table 16: Statistics Used for caculating increased saving rate due to decreased number of brothers

Average income (1000RMB) l m h

22-39 8.05 19.75 57.34

40-49 7.90 19.33 50.76

50-60 8.04 19.42 60.59

Number of parents deceased (male side)

22-39 0.36 0.26 0.18

40-49 0.89 0.84 0.67

50-60 1.52 1.39 1.24

Distribution of each group

22-39 0.14 0.10 0.08

40-49 0.16 0.09 0.08

50-60 0.20 0.08 0.07

Marriage Rate

22-39 0.85 0.83 0.75

40-49 0.87 0.93 0.96

50-60 0.88 0.92 0.94

Decreased number of brothers 

22-39

40-49

50-60

0.71

0.32

0.45
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Appendix Figure 3: 

 



Appendix Table 1: Household Expenditure and Total Income

Age Group Living Cost Education Expenditure Medical Expenditure Total Income

25-30 12219 541 660 34878

30-35 11950 1324 824 32029

35-40 11790 2203 1119 31205

40-45 10745 3830 885 25984

45-50 12144 4218 1109 27094

50-55 11429 2267 1539 25578

55-60 12043 882 1755 28189

1. Sample is restricted to households whose heads live in urban areas and have urban area residence cards.

2. Chinese Yuan is presented in the table. Exchange rate in 2006: 1 US Dollar = 7.97 RMB.

Note: 



Appendix Table 2: Summary Statistics

Variable Obs Mean Std. Dev. Min Max Unit

Saving rate 2634 0.271 0.539 -4.785 0.948

Number of brothers 2634 1.432 1.188 0 8

Number of siblings 2634 2.823 1.745 0 9

Year of Education 2581 10.244 3.057 1 22

Age 2634 43.992 8.925 29 60

Household yearly income 2634 0.285 0.332 0.009 6 100,000 RMB

Marital status 2634 0.908 0.289 0 1

Female 2634 0.527 0.499 0 1

Mother's years of education 2609 4.746 3.620 1 17

Father's years of education 2597 6.447 3.810 1 17

Family size 2634 2.867 1.039 1 9

Communist Party 2634 0.126 0.332 0 1

Senddown 2634 0.113 0.317 0 1

Number of parents deceased 2608 0.809 0.837 0 2

Presence of male children 2634 0.528 0.499 0 1

Parents live together 2634 0.161 0.368 0 1

Children age <6 2634 0.097 0.296 0 1

Children age 6-12 2634 0.169 0.374 0 1

Children age 12-18 2634 0.179 0.384 0 1

Children age >18 2634 0.116 0.320 0 1

Number of Children 2634 1.070 0.665 0 6

No house 2634 0.306 0.461 0 1

Value of mortgage 2616 0.013 0.130 0 4.9 100,000 RMB

Value of other houses 2612 0.124 0.772 0 20 100,000 RMB

Father's huko 2634 0.696 0.460 0 1

Mother's huko 2634 0.647 0.478 0 1

Mother's company owner ship 2634 0.552 0.839 0 2

Father's company owner ship 2634 1.099 0.941 0 2

Mother's skill level 2631 0.291 0.884 0 4

Father's skill level 2632 0.857 1.457 0 4

Father's Communist Party 2634 0.139 0.346 0 1

Mother's Communist Party 2634 0.031 0.174 0 1

Provincial level data:

Number of the Branches of Foreign Banks 28 0.438 0.850 0 3.093

Hospital Visitor per capita 28 14.691 10.622 4.028 40.147 0.1 Time / Person

Insurance Density 28 7.171 9.157 1.030 32.930 100 RMB / Person

Note: 

0.586
% of Gross Regional 

Product
Insurance Penetration 28 0.081 0.117 0.011

Sample is restricted to households whose heads live in urban areas, have urban area residence cards and were 

born between 1945-1978.



Appendix Table 3:  The Brother Effect in Different Income Groups and Asset Groups 

[1] [2] [3] [4] [5]

All Saving rate>0 Only All No living parents All

Number of brothers -0.228*** -0.125*** -0.190*** -0.233*** -0.107***

(0.031) (0.026) (0.059) (0.034) (0.029)

Number of brothers × Incdym 0.166*** 0.100*** 0.150*** 0.171***

(0.020) (0.016) (0.032) (0.033)

Number of brothers × Incdyh 0.235*** 0.152*** 0.184*** 0.259***

(0.022) (0.018) (0.044) (0.028)

Number of brothers 0.048*** 0.035*** 0.054*** 0.026*

    × Number of parents deceased (0.014) (0.010) (0.020) (0.015)

Number of brothers × Incdym -0.009

    × Number of parents deceased (0.024)

Number of brothers × Incdyh -0.030

    × Number of parents deceased (0.020)

Number of parents deceased -0.090*** -0.042** -0.081*** -0.071**

(0.029) (0.021) (0.027) (0.031)

Presence male children -0.040* -0.036** -0.085 -0.040* -0.051**

(0.023) (0.017) (0.072) (0.023) (0.025)

Parents live together -0.090** -0.062** -0.276 -0.093*** -0.111***

(0.036) -0.026 (0.224) (0.035) (0.039)

Number of sibliings 0.015 0.002 0.026 0.017* 0.018

(0.010) (0.008) (0.022) (0.010) (0.011)

Number of brothers 0.027 0.006 0.103** 0.024 0.024

  × Brother in law indicator (0.022) (0.015) (0.045) (0.022) (0.024)

Number of brothers × Astdym 0.025

(0.022)

Numberof brothers × Astdyh 0.045*

(0.024)

Dependent variable: Household saving rate



Observations 2,500 2,328 2,500 666 2,310

R-squared 0.330 0.339 0.268 0.323 0.256

Note:

2. Sample is restricted to persons who live in urban areas, have urban area residence cards and were born between 1945-1978.

3. Standard errors are clustered at county level.

4. *** p<0.01, ** p<0.05, * p<0.1.

1. All regressions include following variables: (i)Basic controls: years of education, female, age, age squared, household's income, marital 

status, city dummies; (ii) Detailed background: mother's years of education, father's years of education, number of people in households, 

communist party membership, senddown dummy; (iii) Children information: number of children, children age group dummies:  0 -6, 6 -18 or 

18 -; (iv) Housing information: housing dummy, value of mortgage, value of other housing; (v) Parents information: father and mother’s 

residence card status (rural or urban) , communist party membership status, skill levels, one digit occupation dummies, company ownership.


