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Abstract

Chinese housing market has been undergoing a rapid booming period since
1998, causing the house prices increasing significantly. As a result, households en-
dured severe financial burdens to buy homes at price-to-income ratios of around
six. Along with the rising house prices, household savings rate has been increas-
ing consistently since 1998. Can the rising house prices be an important factor
to explain the increase in household saving rate? This paper develops a life
cycle dynastic model with endogenous choice on housing, coresidence and inter-
generational transfer, then quantitatively analyze the effect of housing price on
household saving. It shows that housing is an important motive for saving, and
it accounts for about 35% of the increase in household savings rate. The hous-
ing situation affects households’ saving behavior through three channels. First,
households are financially constrained due to the down payment requirement and
they choose to limit their consumption in order to buy houses. Second, young
adults live in their parents’ houses for a long time and save more intensively,
since they get to pay less for the housing expenses under coresidence. Thirdly,
older parents make large sum of intergeneration transfer in aid of the children’s
housing purchase, indicating the housing affordability issue also has influence on
old parents’ saving decisions.

1. Introduction

Since the implementation of housing privatization reform in 1998, there has been significant
housing price appreciation in China. The average house value-to-income ratio in mega-cities
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such as Beijing and Shanghai has been over 10 since 2010, and it is is about 6 or higher
in second and third tier cities. As banks in China impose 30% minimum down payment,
the house price-to-income ratio indicates it would take about two years of household income
to make a down payment. Suppose household took a mortgage loan for the other 70% of
the house price, with 6% mortgage interest rate and 20 years maximum maturity, it would
take 40% of annual household income to service the mortgage loan. Therefore, it is too
heavy a burden for the average household to buy a house. The natural question to ask is
how are Chinese people affording the outrageous housing price? This paper examines the
relationship between the rising house prices and household saving rate, and how households
solve the housing affordability issues through intergenerational transfer and coresidence.

The Chinese household savings rate has risen from 18% in 1998 to 32% in 2012. This
persistent increase in savings rate is extraordinary even among the fast-growing economies.
Aside from the rising household savings rate across all board, the savings rate of the young
households is particularly high, even higher than the middle-aged, see figure 1. This age-
savings profile is difficult to understand within a standard life cycle model. In a conven-
tional life cycle model, when income growth trend is high, the young should save less than
the middle-aged in anticipation of future income prospects. One way to reconcile this in-
consistency is incorporating housing choices into the life cycle model. There are two living
arrangements most common in urban China, coresidence and buying a home, both having
implications on age-savings pattern1. When the credit market is under-developed, with the
strong motivation for buying homes, young adults are forced to reduce consumption in facil-
itating savings during the early periods. On the other hand, shared housing between adult
children and parents implies the aggregation of savings within households, hence household
savings will be affected by coresidence choice.

In a fast growing economy, intergenerational coresidence would be expected to decline
with socio-economic development, because extended family ties will be weakened by the
increasing labor opportunities and growing income prospects. But the evidence of inter-
generational coresidence from China Household Finance Survey in 2012 showed otherwise.
Coresidence in urban China is quite common, in fact, about 45% young adults aged 35 still
live with at least one of their parents, see figure 2. The coresidence pattern in China re-
flects that the younger generation is very much dependent on the housing support of the
older generation. Due to the housing privatization reform in the 1990s, 90% of urban house-
holds bought their own houses at cheap prices, thus housing is not an issue for the older

1Due to the nascent nature of housing rental market, only 15% households rent, among which, two thirds
are public rental housing. Hence renting is not considered in this paper.
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Figure 1: Life-cycle profile on savings rate in 2012

Note: the age-savings profile of 2012 is calculated from China Household Finance Survey (CHFS).

generation. The younger generation, however, has to face severe financial burden caused
by the high housing prices. Therefore, coresidence is an important mechanism for young
adults to lower consumption and generate higher savings. In addition, the age-savings pro-
files can be separately examined based on different household structures: coresidence and
non-coresidence.

Aside from coresidence, intergenerational transfer is another important mechanism for
young adults to afford expensive housing. According to the China Health and Retirement
Longitudinal Study (CHARLS) survey, 13% parents buy a house for their children as wedding
gifts. And more than 70% of parents give money transfer to their children during the wedding
event, where the average value is about 3 times of the annual household income. To realize
this level of intergenerational transfer, parents need to have substantial savings. It suggests
that the financial burden of housing purchase not only affects young household’s saving and
living situation, it also bears significance on older household’s saving decisions.

To fix ideas, I built a life-cycle dynastic model with endogenous housing decision and
intergenerational transfer. The model incorporates two generations: old parents who live
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Figure 2: Comparison of life-cycle coresidence patterns in urban China and U.S.

Note: people who are at school are not included when calculating the age-coresidence pattern.

from 45 to 80 years old, and adult children from 20 to 80. In line with the extremely high
homeownership caused by housing privatization reform in the 1990s, the older generation
are home owners to begin with, and adult children make the optimal living choice at each
period: owning a house or living with parents. Coresidence promises adult children free
housing but bears disutility; once adult children buy their own houses, home resale is not
allowed in this paper. Parent and adult children make the optimal consumption and saving
decisions independently, and intergenerational transfer is realized through lump-sum fashion
at each period. To quantify the effects of housing price and financial constraint on household
life-cycle behavior, I calibrate the model using China Household Finance Survey data from
2011 and China Health and Retirement Longitudinal Study (CHARLS) survey from 2013.
With the calibrated parameters, I then conduct three policy experiments to isolate the effects
of decreasing housing prices and down-payment ratio on savings rate and household living
arrangement patterns.

There are three main results in this paper. The first is that when down payment ratio
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drops from 30% to 20%, household behavior patterns on savings and coresidence change
very little. With the house price staying the same, lowering down payment alone does not
fundamentally change housing affordability level, hence the optimal timing for young adult
to move out would not change very much. It is for the same reason, the life cycle savings
profile for coresidence households stays roughly the same. The down payment does have
greater effects on the savings profile of non-coresidence households during early periods,
which is mainly caused by the fact that less initial investment is made due to the dropped
down payment requirement. This result implicates that down payment has very limited
effects on household savings rate and coresidence pattern when house price is very high.
Therefore, the policies designed to derease down payment requirement will not solve the
housing affordability problems in China.

The second result is regarding the impact of housing price on households age-savings
pattern. When house price decreases by half, the savings rate of coresidence households
decreases by roughly 27%, and the savings rate of non-coresidence household decreases by
about 32%. Aside from the significant effects of house price on aggregate savings rate,
housing has deeper impact on younger households in terms of savings behavior. There are
three reasons responsible for the decline in household savings rate. The first is that cheaper
housing requires less transfer from parents to adult children, thus parents are less obligated
to save for intergenerational transfer. Secondly, adult children feel less compelled to reduce
consumption in facilitating savings due to the mitigated credit constraint, permitting lower
saving rate. Third, lowering housing price lead to less housing asset, thus the savings rate
of non-coresidence households would drop over life cycle. On further examination, when
house price and down payment decrease at the same time, the savings rate over life cycle
drops even more. This result implies that people are strongly motivated to save for housing,
hence the analysis of savings cannot ignore housing choice. Meanwhile, in a life cycle model
with endogenous housing choice, intergenerational transfer and coresidence are important
elements that connect two generations.

The last result is that when housing price decreases by half and down payment drops
from 30% to 20%, coresidence rate over life cycle would decline, but still remains higher than
the U.S. level. I choose this policy experiment because it makes the housing market condition
similar to that of the U.S., meaning households facing a house value-to-income ratio of 3
and 20% minimum down-payment2. The less-than-expected effect on coresidence probably
has two reasons. First, this model does not include repeated home sales, hence people are

2A typical measure for housing affordability is house price-to-income ratio, which is di-
viding the median home price by median household income. And the mortgage mar-
ket usually assumes a 30-year fixed rate mortgage with a 20 percent down payment, see
http://www.freddiemac.com/finance/report/20160531_how_to_worry_about_house_prices.html.
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tempted to buy houses later so that they can enjoy bigger or better houses. Second, since
rental housing is not built in the model as an endogenous housing choice, young adults
would have no choice but to share parent’s house until they can afford homes. If the model
is expanded to include both repeated home sales and rental housing, the coresidence pattern
might be explained more.

In summary, the above results support the main hypothesis in this paper. Housing
indeed is one of the most important motives for household saving, and it has more impact
on young household’s savings behavior than the middle-aged. Meanwhile, comparing to the
insanely high house price, down payment has less influence on household’s saving and living
arrangement choices, which is consistent with literature. Lastly, the high coresidence rates
in China are not solely determined by the housing shortage situation.

Institutional Background and Literature

Before 1998, housing was allocated to the employees as an in-kind welfare of the public sectors
and SOEs. After 1998, the employer-based public welfare housing system was terminated,
and the occupied houses were sold to workers with heavily-discounted prices, as a result, more
than 80% of the households own their houses. The privatization reform of housing market
has led to a decade-long housing market boom and enormous housing price appreciation.
According to Hanming Fang (2015), housing prices in first tier cities like Beijing and Shanghai
have risen by five folds from 2003 to 2013, and roughy three folds in second and third tier
cities. On top of housing price appreciation, the down payment for housing mortgage loans
is usually as high as, or even higher than 40%. The price-to-income ratio is normally used
to measure the housing affordability level. With the combination of high housing price and
high down payment, the price-to-income ratio is about 6 or higher for the middle income
households, which indicates very severe housing affordability problems in China, suggesting
that people need to save a lot to buy houses.

This paper is related to two branches of literature: the literature about the Chi-
nese households saving behavior (e.g., Wei and Zhang 2011; Chamon and Prasad 2010;
Choukhmane and Coeurdacier 2013) , and the literature on coresidence (Rosenzweig and
Zhang 2014; Kaplan 2012). Chamon and Prasad (2010) documented household saving be-
havior relative to age, time and cohorts. They found that the increased expenditure on
education, health and housing has statistically significant effects on the rising savings rate.
In addition, they suggested that credit constraint should be important in explaining the
high saving rate of the young, but they did not discuss thoroughly the link between credit
constraint caused by housing and household saving behavior. Wei and Zhang’s paper (2011)
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argued that gender imbalance caused male individuals to save more so that they can improve
their social status on marriage market. They believed this competitive saving motive has
pushed the housing price in China to appreciate. However, the hypothesis of this paper is
that housing is an important motive for household saving, and the main focus is to analyze
the effects of housing price appreciation on household life cycle savings profile. Choukhmane
and Coeurdacier (2013) analyzed the impact of “one child policy” on household saving be-
havior. They believed that policy restriction on fertility caused education investment on
child to increase due to the quantity substituting for quality effect, and the middle-aged
households save more in anticipation of the reduced transfers from their only child. As a
result, they estimated a “hump shaped” age saving pattern, which is drastically different
from the predicted age-savings pattern in this paper. Another popular idea for the rising
savings rate is changes in demographic, according to Curtis, Lugauer and Mark (2015), the
rising share of working population for the last decade can explain about half of the increase
in savings rate. As for the relative literature on coresidence, the paper by Rosenzweig and
Zhang (2014) is the only one I am aware of that studies the effect of intergenerational cores-
idence on China’s particular age saving profile. They developed a multi-generation life-cycle
model including both coresidence and saving, and tested the effects of coresidence on young’s
saving empirically. The difference between their paper and this paper is that they did not
take into consideration of the effects of credit constraint.

The rest of the paper is organized as follows. Section 2 first gives some brief empirical
analysis on the relationship between coresidence and saving behavior, and then introduces
detailed facts on urban China’s households’ savings behavior, coresidence, housing afford-
ability problem, and intergenerational transfer using CHFS and CHARLS datasets. Section
3 introduces the life-cycle dynasty model of endogenous housing choices, and some analytic
implications of credit constraint on housing and savings decisions. Section 4 calibrates the
model with CHFS and CHARLS data. Section 5 conducts three policy experiments using
the calibrated parameters. Section 6 presents an alternative approach for model calibration.
Section 7 provides conclusion of this paper.

2. Data Introduction and Empirical Analysis

The purpose of this section is to introduce the main information about household savings, in-
tergenerational transfer, coresidence and housing affordability problem in China. The China
Household Finance Survey (CHFS) data from 2012 is a national representative sample that
contains 8,438 households ( Urban=5,194; Rural=3,244 ) and 29,500 individual observations,
with detailed information on household asset, debt, income and expenditure,and demograph-
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ics. Because CHFS lacks adequate information on intergenerational transfer, especially the
type of transfer for aiding children’s housing purchase, I use CHARLS (China Health and
Retirement Longitudinal Study) to account for the extent of intergenerational transfer in
urban China. From here on out, I only report the statistics on urban sample in CHFS and
CHARLS. I do not include rural sample in my study, because things are quite different in
rural area. Chinese rural households generally have more than one child, indicating that
fertility choice is endogenous, which will complicate the model regarding intergenerational
transfer and coresidence. Because parents need to decide how many children to have, and
whether or not to live with their adult children, as well as which child to live with. There-
fore the circumstances of adult children core siding with their parents in rural area is quite
different from that of urban area.

One of the major pattern I could obtain from CHFS is age-savings profile. The data
contains household level aggregate income and consumption expenditure, so I can get the
saving rate (defined as 1� consumption expenditure

disposable income

) at household level 3. In the case of coresidence,
the aggregate multigenerational savings rate is available, but individual level savings rate
is not included in the data. Besides saving, detailed information on age, coresidence and
employment status for each family member is also available, so I could keep track of the
age-coresidence pattern for each household4. Figure 1 shows the age-savings pattern using
CHFS from 2012, by which we can see that the savings rate of the young (before age 40) are
roughly the same or slightly higher than the middle-aged people (40 - 50).

The life cycle coresidence rate obtained from CHFS data is defined as the mean of
probability that adult children living with their parents, where “parents” includes parents,
parents-in-law, and grand-parents5. In addition, the calculation excluded the respondents
who are students. We can observe a striking pattern of the age-coresidence profile from figure
2 : older people are more likely to live apart from their parents. Besides age, there are other
factors affecting coresidence, such as income (richer people are less subject to credit constraint
posed by housing) and geographic location (housing prices vary a lot across different regions
), hence it is necessary to examine further the relationship between coresidence and age when
household income and geographic region are taken into consideration. The coresidence rate
is considered as a function of household’s log-income and individual’s age group dummies, as
well as individual’s economic region dummies. I regress the coresidence rates by the following

3Consumption expenditure includes household expenditure on food, clothing, housing expense (housing
renovation or maintenance ), family equipment (including consumer durables) and daily necessities, home
services (e.g., cleaning, cooking and child-sitting), medical expenses, communication, travel expense, recre-
ation, education and childcare.

4The labor income of family members usually just report household head or spouse’s labor income, so I
could not identity children and parent’s labor income at the same time for most of the households.

5This definition is corresponding to the obtained pattern in figure 2.
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regression for each individual who aged between 20 to 45 in urban China:

C

i

= �0 +

8X

s=1

�

s

· a
s

+

5X

r=1

↵

r

· d
r

+ � log(income

i

) + ✏

i

;

Table 1: OLS regression for coresidence

Dependent variable : Indicator for coresidence
Age group 1 (20⇠23) 0.58***

(0.039)
Age group 2 (24⇠26) 0.49***

(0.039)
Age group 3 (27⇠29) 0.50***

(0.04)
Age group 4 (30⇠32) 0.39***

(0.039)
Age group 5 (33⇠35) 0.26***

(0.043)
Age group 6 (36⇠38) 0.21***

(0.041)
Age group 7 (39⇠42) 0.09**

(0.039)
Log household income -0.02***

(0.008)
House_value (Current) 0.02***

(0.006)
Intercept 0.27

(0.102)
City Fixed Effect Y
R

2 0.1663
Observations 2857

where C

i

is an indicator variable that takes a value of 1 if living with parents, a
s

is
an indicator variable that takes a value of 1 if the individual belongs to age group s. There
are 8 age groups: age 21-23, age 24 - 26, age 27 - 29, age 30 - 32, age 33 - 35, age 36 - 38,
age 39 - 42, age 43 - 45. d

r

is an indicator variable that takes a value of 1 if the individual
lives at region r, and the 5 economic regions are: mega-city (Beijing, Shanghai, Guangzhou,
Shenzhen); east coast; central China; northeast China; and western China. The reason to
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include economic region in the regression is that there is a wide variation in housing prices
across different regions, since high housing prices is one of the causes for people choosing
coresidence, disregarding economic regions might lead to biased estimation. From table 1,
we can see that the probability of one living with one’s parents is decreasing in age, and
people tend to live apart in richer households. In addition, table 1 suggests that young adults
tend to move out earlier in richer households; but they tend to stay longer if the house has
greater value. Based on the regression results in table 1, I can obtain the predicted age-
coresidence pattern when controlling for other factors, which is shown in figure 3. According
to figure 3, we can see that the life-cycle coresidence pattern still remains after controlling
for household’s income and economic region.

Figure 3: Life-cycle pattern of coresidence

Figure 4 shows the age-savings profiles under different household structures: coresi-
dence and non-coresidence. We can see that the savings rate of the young under coresidence
is higher than that of non-coresidence households, and the savings rate has a down-ward
trend as people get older. Because there are other confounding factors affecting household
saving, such as household income, housing asset and age, it is necessary to examine whether
the above described pattern still exists with empirical analysis. With the data on household

10



savings rate and coresidence, I regress savings rate on coresidence indicator variable with
the following equation :

saving

i

= �0 + �1coresidencei + �2coresidencei ⇤ agei + �3 log(income

i

)

+�4agei + �5educationi

+ �6housei + ✏

i

Table 2: Impact of Coresidence on Household Saving Rate

Dependent variable: household Saving Rate
Coresidence 0.23**

(0.11)
Coresidence ⇥age -0.005*

(0.003)
Age 0.009***

(0.002)
head_education -0.87***

(0.009)
Log household income 0.76***

(0.018)
Log house value (Current) -0.13***

(0.01)
Observations 3353
Adjusted R

2 0.3657

Here coresidence

i

is an indicator variable, with coresidence

i

= 1 stands for adults chil-
dren and parents living together, and coresidence

i

= 0 stands for living apart. In addition,
house

i

represents log house-value, and education

i

stands for household head’s education
level. Table 2 shows that the coefficient of coresidence is positive, and the coefficient on the
interaction between coresidence and age is negative, which means coresidence and household
savings rate are positively correlated when adult children are young. And as young adults
age, this positive correlation weakens.
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Figure 4: Age-savings profile under coresidence and non-coresidence

China Health and Retirement Longitudinal Study (CHARLS) is a biennial survey that
is nationally representative of residents age 45 and older. There are two national baseline
survey: 2011 and 2013, only 2013 survey contains relevant data on intergenerational transfer
from parents to adult in supporting children’s housing purchase. In China, the financial
support adult children get from their parents when they buy houses is substantial and quite
common. However, the survey has no exact information on the level of transfer just for
housing support, such that households were not asked whether they bought their own hous-
ing, or accepting the housing as gifts from their parents, or how much financial help they
received from their parents. Hence I use wedding gifts as an indicator for intergenerational
transfer in this paper. In the event of wedding, Chinese parents usually give their children
a large amount of money transfer as betrothal gifts. Some parents even buy a house for
their children. This common practice of wedding transfer gives indication as to why the
young would want to save or buy a house. One important reason is marital competition, as
suggested by Wei and Zhang (2011). Because owning a house will significantly improve one’s
status on marriage market, thus savings rate is elevated in households with young adults.
The 2013 CHARLS data asked specific questions on intergenerational transfer for wedding,
such as “Did you give betrothal gifts when your child got married”, “How much was the
total value of those betrothal gifts”, “Did you buy a house for him/her when your child got
married” and “How much was the total value of the house”. Table 3 presented the extent of
intergenerational transfer using wedding gifts measurement 6. We can see from table 3 that

6Some households have more than one child, in that case I use the maximum of wedding gifts that parents

12



the intergenerational transfer from parents to children is remarkably high.

Table 3: Intergenerational Transfer Measured by Wedding gift

Family Income Share of family Ratio of gift value Share of family buy
(Quantile) gave gift to children to parent’s income house for children

1(Low) 72% 3.7 10%
2 70% 2.4 11%
3 75% 1.5 15%

4(High) 77% 1.9 17%

Note: table 3 is derived using CHARLS in 2013 , and only including urban households whose children’s
wedding occurred after year 1998.

3. Model

To examine the relationship between housing prices and savings in a regime with intergen-
erational transfer and coresidence, I construct a simple life-cycle dynastic model. Parents
and adult children separately determine their optimal consumption paths and whether to
share the parents’ houses. Parents have houses to begin with, so they can provide housing
support to adult children in the form of coresidence. Meanwhile, they can make intergen-
erational transfer in aid of children’s housing purchase. The option of coresidence allows
adult children to save living costs through shared housing, and delay the timing of housing
purchase. Eventually adult children will have enough savings, at least enough to pay for the
down payment, then they will move out of parent’s house. There are two living arrange-
ments for adult children: either living with their parents (coresidence) or buying their own
houses. This set-up categorizes households in two groups, coresidence and non-coresidence,
which allows me to explore the effects of house prices on both groups. Meanwhile, I can get
implications of house prices and borrowing constraint on China’s coresidence pattern.

To highlight the multiple links between house prices, savings and coresidence, I make a
number of simplifying assumptions. First, in consistent with the one-child policy in China,
each household has only one child and no fertility choice is involved. Second, repeated home
sales and housing rental market are not included in this model7. Even though these two

gave all the children given that the wedding occurred after 1998.
7In urban China, about 15% households rent their houses, among which two thirds are public rental

housing (public rental housing is a form of subsidized rental housing provided by government for the low-
income people), therefore private rental housing represents a very small share on Chinese housing market.
On the other hand, due to the nascent nature of the Chinese housing market, only 2% of the total housing
stock in Urban China is accounted by repeated home sales, thus repeated home sales is not included in the
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features on housing market may seem unusual, there are several other papers adopt the
same assumptions, such as Fang (2015). The model has two generations: parent (p) and
children (k). The timing is simple: at the beginning of period t, if adult child has not
bought his own house yet, he must decide between coresidence and buying. If coresidence,
adult child can live with his parent freely at period t, then he needs to decide again between
coresidence and buying at next period t + 1; if instead he decides to buy his own house at
period t, then he lives in that house until the last period T. To make the model closer to
reality, adult child has two choices regarding his own house at last period T: he can leave
his house to the grandchild as a bequest, or he can sell the house and consume everything.

The life-time utility function of household i is given by:

V

i

=

7X

t=1

�

t�1
U

�
c

t

i,p

, h

t

i,p

�
+

T=12X

t=1

�

t�1
⌘U

�
c

t

i,k

, h

t

i,k

�
;

where � is the discount factor, ⌘ is the altruism parameter of parent. I assume utility function
takes the form of U(c, h) = �

c

�

�

+ (1 � �)

h

�

�

, where c is non-housing consumption and h is
housing consumption8. Household in the model is indexed by i, and identified by four initial
parameters: adult child’s initial income y

1
i,k

, old parent’s initial income y

1
i,p

, old parent’s
initial asset s

0
i,p

, and old parent’s house ¯

h

i

. Parent’s house ¯

h

i

is fixed for each household
i and positively correlated with parent’s income. At period 1, income profile (y

1
i,k

, y

1
i,p

, s

0
i,p

)

is realized, which is drawn from a multivariate normal distribution, with the correlation
coefficient between child and parent income ⇢ and correlation coefficient between parent’s
income and parent asset ⇢pa. Parents live for 7 periods, with each period equivalent to 5
years; they start at age 45, retire at age 60, and die at age 80 with certainty. Adult children
live for 12 periods (T=12) : start from age 20, also die at age 80. Since parent/children
living together implies inconvenience or lack of privacy for both, there is a disutility factor
� in the case of coresidence: h

t

i,p

= h

t

i,k

=

h̄i
�

, � > 1. With the above assumptions, the
problem of owning housing at period t is defined as following:
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model.
8Unlike most literature on housing demand, housing in this paper is measured by housing area rather

than housing value.
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Here  is the altruistic parameter for housing bequest, and  
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is indicator for the
option of leaving bequest, with  

T
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= 1 representing adult children choosing to leave his
purchased house h

i,k

for grandchildren, whereas  T

i,k

= 0 representing adult child selling the
house rather than leaving it as a bequest for grandchild at last period T . The first decision
adult child needs to make is choosing the optimal timing of housing purchase, which is d
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= 1 representing buying. The timing of housing
purchase must be before t  7, since old parent will die after period 7. If adult child still has
not owned his own house at period 7, he will inherit his parent’s house ¯

h

i

and not buying
at all. Given the optimal timing of housing purchase, at period t, budget constraints are as
following:
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Income grows with a fixed rate g, hence adult child’s income from period 1 to period 8
is given by y

t+1
i,k

= (1 + g) y

t

i,k

for 2 < t  8; after period 8, adult child’s retirement income
is given by y

t

i,k

= #y

8
i,k

for 9  t  T , where # representing replacement ratio. Parent’s
income is such that: y

t+1
i,p

= (1 + g)y

t

i,p

for t  3, and y

t

i,p

= #y

3
i,p

for 4  t  7. In the
budget constraint, ↵ is minimum down-payment ratio, P t is the fixed housing price at period
t, which grows with the same rate as household income g until period 7, then its growth

15



rate drops to the steady state level 2%9. G

i

stands for intergenerational transfer, and it is
the same amount each period as long as t  7. Note that the intergenerational transfer G

i

can be both positive (with positive meaning transfer is given from parent to adult child)
and negative ( meaning transfer from adult children to parent), but it has a lower limit
¯

G, indicating transfer made from adult children to parent can be positive but with limited
amount. This assumption coincides with the fact that intergenerational transfer in China
from adult children to older parents are usually limited in value, however it can be a huge
amount the other way around. In this model, household’s asset includes both financial asset
and housing asset. Thus adult children’s savings at period t is defined as:

8
<
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4. Model Calibration

In this section, I discuss the choice of the parameters I used in the model, and the calibration
procedure. I then show the life-cycle profiles generated by the calibrated parameters. The
model parameters are calibrated to the life cycle profiles on coresidence, housing expenditure,
savings rate and intergenerational transfer using data from CHFS and CHARLS. I then
conduct three policy experiments to discuss the implications of changing down payment and
housing prices on household saving and coresidence patterns.

4.1 Baseline Parameter

Now I introduce my choice of parameters, shown in table 4. Some parameters I take directly
from the pre-existing literature or from the data, and the remaining parameters need to be
calibrated using the data. Annual real household income growth rate is taken to be 8%,
which is calculated from survey data China Family Panel Studies (CFPS) 10. The annual

9There are two approaches to deal with housing price progress in this paper. The first is assuming house
price grows in same rate as household income before t  7, and the growth rate drops to 2% after t > 7; in
which case the degree of housing affordability is constant for household because adult children can only buy
houses before period 7. The second approach is assuming housing price grows with the same rate (8%) of
household income through adult children’s entire life cycle. I will present the results of first approach in the
main paper, and the results of second approach can be found in section 6.

10The real household income growth rate is taken to be 8%, the same growth rate of real housing price in
China according to Fang (2015), since house prices and household income have similar trend over the last
decade. Plus, according to Song (2010), a 8% income growth rate is within reasonable range. In this paper,
household income contains both labor income and other sources of income, such as transfer and capital
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interest rate 4%, same as in Curtis, Lugauer and Mark (2015). The minimum down payment
ratio as 30%, according to the regulation in China’s housing mortgage market. The pension
replacement rate i set to be 35%, same as the replacement rate after adjusting for pension
coverage in Song and Yang(2010). From CHFS survey, I can only observe the individual
incomes of both adult children and parents when they live together, by calculating which,
I get the correlation coefficient between income(log) of parents and adult children 0.21711,
and I take this as the simulated target to get the correlation coefficient between parent and
adult children’s income. The mean (µk

, µ

p

, µ

a) and standard deviation (�k

,�

p

, �

a) of initial
log-income of parent, log-income of adult children and initial log-asset of parent are taken
directly from CHFS urban data. The correlation coefficient between parent’s (log) income
and asset (⇢pa) is taken from CHARLS urban sample, only including those whose children
have not been married yet at the survey year, so that the asset data can reflect the savings
parents have accumulated for the event of their children’s wedding.

Table 4: Exogenous parameters

(Parameters taken from the previous literature or data)
Length of periods T 12
Annual interest rate r 4%
Down payment ratio ↵ 30%
Annual income growth rate g 8%
Pension replacement rate # 35%
Mean of initial log-income for child (age 20 - 30) µ

k 10.77
Mean of initial log-income for parent (age 40 - 50) µ

p 10.7
Mean of initial log-asset for parent µ

a 12.46
Standard deviation of log-income for child �

k 1.18
Standard deviation of log-income for parent �

p 1.12
Standard deviation of log-asset for parent �

a 1.54
Correlation coefficient between parent’s (log) income and asset ⇢

pa 0.327
Housing price index at initial period P

1 4
(P 1

= 5 converted to dollar is about 60 $ per square foot )

With the means and standard deviations for children’s initial income as well as parents’

return.
11Using CHARLS data, individual incomes of both child and parent are reported in the coresidence

households, hence I can get the correlation coefficient for these households, but if adult child and parents live
apart, there is no way to determine their individual incomes. The correlation between log-income of parent
and children ⇢ is treated as free parameter so that it fits the correlation coefficient under coresidence in the
calibration.
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initial income and asset, I draw a multivariate normal distribution to pin down the initial
income distribution among households, then given the fixed income growth process and the
rule of retirement income, I thus have the life-time income profile for all households. The
price index is calculated in the following approach : P

1
=

�ȳk
h̄

, where � = 6 stands for the
average price-to-income ratio, ȳ

k

stands for the mean of child’s initial income, and ¯

h denotes
the mean housing quantity measured from the data, which is 10 units, equivalent to 100
square meters. The calibrated housing price index P

1 is not real housing prices, just indexed
prices to keep households facing certain level of price-to-income ratio.

In the model, coresidence decision depends on parent’s initial housing condition, be-
cause adult children are more likely to live with parents if their parents have bigger or better
houses. CHFS data asks detailed questions about housing condition, such as the floor area,
the number of bedrooms, and the original cost of housing. Due to the difficulty of measuring
housing quality, I use housing floor area as the indicator for housing quantity, the variation
in housing area is not very large, such that the mean of housing area is 100 m

2, and only
about 5% households live in houses larger than 200m2 12.

4.2 Calibrated Parameters and the Predicted Life Cycle Profiles

Given the parameters in Table 4 and the life-cycle income process described in section 4.1, I
can simulate the model and generate life-cycle profiles for coresidence, housing expenditure,
savings rate, and intergenerational transfer. The calibration aims to fit 33 moments from
the data: the mean of coresidence rate for each period (there are 7 periods in total), the
mean of housing value-to-income ratio for each period, the life cycle savings rate for both
coresidence and non-coresidence households, the ratio of average intergenerational transfer
over parent’s initial income for 4 income quantiles, and the correlation coefficient between
log-income of parent and children under coresidence.

There are 7 parameters that needed to be calibrated: the time discount factor �, disu-
tility factor of coresidence �, utility coefficient of consumption �, the measure for elasticity
of substitution �, parent’s altruistic parameter ⌘, bequest parameter # and the log-income
correlation between parents and children under coresidence. Table 5 reports the parameters
that I calibrated by matching certain moments from data.

12I categorize the households in four income quartiles, the mean of housing area within each quantile (from
low income to high income quantile) are 112, 118, 125, 130 square meters respectively.
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Figure 5: Model-Predicted and Actual Life Cycle Patterns

This exercise is to check the performance of the calibration model by showing the
contrast of simulated results and data moments. Also it is useful to provide some intuition
for the theoretical model and relevant policy experiments. Figure 5 presents the simulation
results on life-cycle profiles : life-cycle coresidence pattern (upper left plot ), life-cycle profile
on housing expenditure that measured by house value-to-income ratio (upper right plot), life-
cycle savings rate profile for coresidence household (middle left), life-cycle savings rate profile
for non-coresidence household (middle right), and the intergenerational transfer conditional
on parent’s income quartile (bottom right plot). The model is able to generate life cycle
patterns quite comparable to the data, except for a few discrepancies. The model-generated
coresidence pattern has a downward trend over time, but with a slower convergence rate.
The model-generated house value-to-income ratio has a similar trend to the data over life
cycle, but it is slightly higher for the middle-aged households. The model-generated age-
savings profile for non-coresidence household has lower savings rates at later stages of life.
The model-generated intergenerational transfer is lower than the data for the low and middle

19



income households. In general, the fit between model and data is quite close, so this model
is suitable to analyze the implications of credit constraint on life-cycle profiles.

Table 5: Estimated parameters

Discount factor � 0.99
Relative importance of non-housing � 0.75
Elasticity of substitution between housing and consumption 1

1�� 0.55
Parent’s altruism ⌘ 0.80
Disutility of coresidence � 2.43
Bequest parameter # 1.43
Income correlation between children and parent ⇢ 0.37

5. Policy Experiments

One of the goals of this paper is to separate the effects of housing price and financial constraint
(down payment) on savings rate as well as household structure, so that the possible channel
of housing condition affecting household saving would be identified. In this section, I conduct
three counterfactual policies. Policy one: lower the downpayment ratio from 30% to 20% and
keep other parameters the same; Policy two: lower the housing prices by half and keeping
down payment and other parameters the same time; Policy three: lower price by half and
drop down-payment ratio to 20%, so that households face house price-to-income level and
down payment ratio similar to that of the United States. For each policy I simulate a set of
predicted moments of life-cycle profiles, and then compare the results to those of the baseline
moments 13.

5.1 Policy One: Lower the Down Payment Ratio from 30% to 20%

In baseline model, there are two sources causing housing affordability issue: high downpay-
ment ratio and high housing prices. This policy focus on the effects of downpayment ratio
only. When down payment is dropped from 30% to 20% 14, by fig.6, coresidence rate over
life cycle barely dropped at all. In this case, housing price is still extremely high, lowering
down-payment alone is not enough to mitigate the financial burden, thus young adult would
not change the optimal timing of housing purchase very drastically. Another interesting

13I use the same household income draws in the baseline and policy simulations.
14Here setting 20% downpayment ratio aims to implicitly compare the housing market of China and United

States.
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point captured from this experiment is that down-payment ratio decrease has very little
effect on savings rate of coresidence household, but it has bigger impact on non-coresidence
household especially in early period, see fig 6. The greater impact of down payment on non-
coresidence household is not surprising, because now the share of housing asset accumulated
in early stage is decreased due to the decreased minimum down payment requirement. This
indicates that when housing price is very high (the house value-to-income ratio is about 6
in this case), policies designed to cut down payment would probably have limited impact on
the housing affordability issue.

Figure 6: Policy One: Down Payment Drops from 30% to 20%

5.2 Policy Two: Lower the House Price by Half

In this counterfactual experiment, down-payment remains 30%, and the housing price de-
creases by half, which results the house value-to-income ratio dropping to 3. As you can see,
the decreasing housing price has significant impact on the savings rate of both coresidence
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household and non-coresidence household over life cycle, and the effect is greater when house-
hold is at early stages of life cycle. On average, the savings rate of coresidence household
dropped by 27%, and the savings rate of non-coresidence household dropped by 32%. In this
experiment, cheaper housing indicates that parents need to save less for transfer purpose,
which is verified in fig 7 (bottom right figure of intergenerational transfer). On the other
hand, adult children are less financially constrained, they don’t have to reduce consumption
severely to ease the pressure of housing purchase. Moreover, because housing asset is in-
cluded in household saving by definition, hence lowering housing price would lead to lower
housing asset, then leading to lower saving of household. The lowering housing asset can be
verified by the decreased house value-to-income ratio profile in fig. 7 (upper right figure).

Figure 7: Policy Two: Housing Price Decreases by Half
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5.3 Policy Three: Lower the House Price by Half and Drop Down Payment Ratio

from 30% to 20%

Figure 8: Policy Three: Housing Price Decreases by Half and Down Payment Drops to 20%

There have been popular concerns that if the housing bubble bursts in China, the
Chinese economy will be severely damaged. Whether the rapid housing price appreciation
represents housing bubble is not an issue in this paper, instead, this counterfactual analysis
focus on the effects of housing price depreciation on the living arrangements as well as
savings behavior at household level. In this policy experiment, I relax the credit constraint
by decreasing the down payment ratio and housing price at the same time. The purpose of
this counterfactual experiment is to simulate life-cycle profiles on savings rate and coresidence
when housing market condition is similar to that of the U.S. housing market15. Figure 8

15In U.S., the house price-to-income ratio for the middle-income group is about 3, and minimum down
payment ratio is about 20%.
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Figure 9: Coresidence over Life Cycle When Housing Market in China is Comparable to U.S

shows that the coresidence rates declined in all periods compared to baseline model. However,
comparing to the life cycle coresidence profile of United States, see fig 9, the simulated
coresidence in this case is still higher than that of U.S. over life cycle. There are several
possible explanations for this situation. Because the model does not include repeated home
sales, people probably want to buy houses later so that they can enjoy bigger or better houses.
Secondly, since rental housing is not part of the endogenous housing choice in the model,
young adults would have no choice but to live in parent’s houses, until they save enough and
buy homes themselves. If the model is expanded and includes home resales/renting, then
the life cycle coresidence pattern might be fully explained.

Compared to counterfactual experiment 2, when both house price and down payment
ratio are decreased simultaneously, the savings rates over life cycle decrease even more. On
average, the savings rate of coresidence household dropped by 32%, and the savings rate
of non-coresidence household dropped by 39%. The main take-away from this experiment
is that the effect of housing price and financial constraint (caused by down-payment) on
household savings rate is too big to be neglected. Therefore, we can say with confidence that
housing is indeed one of the most important motives for saving.
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6. Alternative Model Calibration Using a Different Housing Price Appreciation

Trend

Up to this point, the housing price appreciation is assumed to follow the same trend as the
household income growth over life-cycle. With this assumption, the investment return from
buying houses will not be blown out of all proportion, and households can behave rationally.
Now I provide another approach for model calibration, which entertains the possibility of
housing bubble. In this scenario, house prices increase at a steady rate 8%, and this trend
will last forever, thus buying houses promises huge returns for households. This assumption
will change age-savings pattern drastically, since capital returns usually decrease households
savings. On the other hand, the coresidence pattern will also be different, because households
now need to consider the tradeoff between credit constraint and future housing returns.

The procedure of calibration is very similar to that of section 4. I use the same pa-
rameters from table 4 to pin down the household characteristic parameters, then simulate
the model to fit exactly the same moments that depicting life cycle behavior patterns. The
seven parameters that needed to be calibrated from the simulation are presented in table 6.
The comparison between model simulated life cycle profiles and data is shown in figure 10.

Table 6: Estimated parameters

Discount factor � 0.99
Relative importance of non-housing � 0.75
Elasticity of substitution between housing and consumption 1

1�� 0.54
Parent’s altruism ⌘ 0.89
Disutility of coresidence � 2.6
Bequest parameter # 1.25
Income correlation between children and parent ⇢ 0.38

There are three discrepancies suggesting the model does not fit the data quite well.
Firstly, the model-simulated life cycle coresidence profile presents an uneven pattern. At the
first period, the coresidence rate is extremely high, because only the richest households choose
to buy houses. Next, there is a sudden big drop in coresidence rate at the second period,
but after that the coresidence rate decreases slowly over time. In order to enjoy a higher
housing asset return, people want to buy houses as early as possible, but at the same time
they also want bigger houses since home resale is not allowed in the model. As a result, these
two conflicting effects give rise to the simulated coresidence profile. The second significant
discrepancy comes from the simulated age-savings profile for coresidence households, which
is closely related to the coresidence pattern. In the beginning, only the rich young adults who
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Figure 10: Alternative Model-Predicted and Actual Life Cycle Patterns

are not financially constrained choose to buy houses, hence the savings rate is low; during
later stages, the promised high capital returns motivate the lower-income/middle-income
households save more, because they want to buy bigger houses, thus leading to an inverted
“U” shaped pattern. Lastly, the model-simulated age-savings profile for non-coresidence
housesholds is quite different from the data : it has a big spike at the second period, and
then quickly drops to a much lower level. The sudden jump in savings rate at second period
is caused by the fact that about half households buy homes during that time, thus leading
to a rapid increase of housing assets; after the second period, non-coresidence households
save less due to the anticipation of future capital returns. Figure 10 suggests that a life cycle
model with housing bubble does not fully or accurately capture the features of household’s
saving and housing behavior.
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7. Conclusion

This paper concerns two interesting facts of Chinese urban household’s living arrangement
and savings behavior: the high savings rate (especially that of the young household), as
well as the common situation of coresidence. Some papers have tried to understand China’s
puzzling age-savings profile as the result of cohort, policy or culture effects. This paper
quantifies the life cycle effects of housing savings motive on household savings rate by using
a dynastic model which includes endogenous choices on coresidence and intergenerational
transfer, credit constraint resulting from housing market condition.

There are three possible channels in which housing market condition might be impor-
tant in explaining the high household savings rate in China. The first channel is through
household living arrangement, more precisely, through coresidence. It is not uncommon for
adult children to live with parents when financial burden of housing purchase is severe. Due
to the consistent housing price appreciation in China, more than half of population has
housing affordability problems. The down payment alone would require about two years of
household income, thus coresidence provides a cheaper way of living, which indicates adult
children can save more when living with parents. The positive correlation between coresi-
dence and savings rate is examined in section 3, see table 3. The quantitative model provides
a better understanding of the inter-relationship between coresidence and saving. According
to the counter experiments in section 6.2 and 6.3, we can see that both coresidence and
savings rate decreased as a result of decreasing housing price and down payment ratio, con-
firming the link between coresidence and high savings rate under the context of high housing
price.

The second channel is through intergenerational transfer. Survey data of CHARLS
(2013) gives indisputable evidence of intense transfer from parents to adult children for
housing purchase motive (measured by wedding gift). When housing price is remarkably
high, parents also need to save more in order to realize the heavy transfer, thus implying
elevated savings rate among households. However, this transfer might happen for other
reasons, such that altruism culture or tradition dictates that parents transfer a lot to children.
But the simulated model supports the hypothesis of transfer for housing purposes: the
intergenerational transfer decreased greatly for all income-quartiles household when housing
price decreases by half.

The last channel for housing motive affecting savings rate is through credit constraint:
adult children are forced to save more so that they can pay for the down payment and
mortgage. In the simulated experiment, when the minimum down payment ratio decreased
from 30% to 20%, savings rate of household decreases under non-coresidence in early life
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cycle, but stays roughly the same under coresidence, which implies that down payment alone
has limited influence over savings rate; However, when both down-payment and housing
price are decreased, household savings rate decreases greatly over life cycle. This means
that savings rate is indeed significantly affected by housing market condition, especially
when credit constraint exists. This paper provides a simple life cycle framework to examine
the influence of housing motive on household savings rate, which proves to be effective in
separating the effects of housing price under different household structures.

Finally, even though this paper focuses on evidence from urban China, its basic mech-
anism can be applied to other countries as well. During Japan’s housing bubble period in
1980s, there was a trend of rising household savings rate accompanied by rising coresidence
rate. Adults living with older parents are quite common in Asian countries, such as Japan,
Taiwan and South Korea. Many argued that the high coresidence rates in these countries
are deeply rooted in the cultural background that filial piety or parental respect holds great
value, however, in modern economy, the economic motivation can never be separated from
social and cultural environment. This paper gives another perspective that integrates house-
hold structure and economic incentive.
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