
A Reexamination of Housing Price and Household
Consumption in China: The Dual Role of Housing
Consumption and Housing Investment

Zan Yang1 & Ying Fan1
& Liqing Zhao1

Published online: 6 January 2018
# Springer Science+Business Media, LLC, part of Springer Nature 2018

Abstract It is important to investigate the correlation between housing price and
household consumption to gain an understanding of the behavior of the economy
and effectively handle the consequences of economic development. In the last two
decades, the accumulation of housing wealth by Chinese households has not been
effectively transmitted to their final consumption. We discovered that the sustained
increase in household wealth and housing-ownership rate in China has been accompa-
nied by a decrease in consumption rate. We also identified a negative correlation
between housing price and household consumption for both the homeowners who
own one housing unit and those who own two units of housing. We investigated this
phenomenon in China both theoretically and empirically by capturing the dual nature of
housing as a consumption good and an investment vehicle. We found that the demand
for second housing units is motivated by increasing housing consumption demand
rather than pure investment needs. To explain the mechanisms that drive household-
consumption behavior, we also explored the effects on household consumption of
China’s educational system, marriage market and ageing society, as well as future
housing-market uncertainty. The implications of government intervention in the hous-
ing market are discussed.
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Introduction

The influence of housing price on household consumption has attracted considerable
attention from researchers, particularly since the worldwide financial crisis (Muellbauer
and Murphy 2008). Household consumption is a critical channel through which price
uncertainties are transmitted to the national economy. It is crucial to explore the
correlation between housing price and household consumption to capturing the conse-
quences of housing-price volatility, and thereby gain fundamental understanding into
economic behavior and ways of coping with future developments. These insights may
help policy makers to devise strategies to advance economic growth and improve
livelihoods at a household level.

Expenditure on housing wealth takes dual role of consumption and investment.
Housing provides services and utilities and, at the same time, constitutes a store of
value. In a dynamic housing market, household consumption and investment behavior
may reflect the mechanisms by which households manage risks. For homeowners
subjected to the investment constraint, the quantity of housing owned is at least as
large as the quantity of housing consumed (Flavin and Yamashita 2002). The amount of
housing consumed by these homeowners, determined by housing size, is at least
identical to the amount of housing in which they have invested. In such cases, housing
consumption and investment are inseparable. Living at home incurs imputed rental
costs, as well as the opportunity cost of investment in a financial portfolio. A household
decision is not a simple choice between current housing consumption and non-housing
consumption; it is linked with portfolio decisions based on expected future housing
development and financial-market dynamics. It is vital to acknowledge the dual role of
housing as both a durable consumption good and an investment good in households’
portfolios to understand homeowners’ consumption behavior.

Most studies of housing wealth and household have focused on Western countries
(Case and Deaton 2003; Lustig and Van Nieuwerburgh 2005; Munnell and Soto 2008).
Researchers (such as Attanasio and Weber 1994; Poterba 2000; Ludwig and Slok 2002;
Yao and Zhang 2005; Campbell and Cocco 2007) have investigated the connection
between housing price and consumption, as well as the micro- and macro-level
channels by which housing price affect consumption. In studies of the dual role of
housing consumption and investment, researchers have focused on tenure choice (such
as Ioannides and Rosenthal 1994) and portfolio choice (such as Brueckner 1997a; Yao
and Zhang 2005; Piazzesi and Schneider 2008; Flavin and Nakagawa 2008). They have
generally found that if housing investment and housing demand interact and are
inseparable, a homeowner’s portfolio of stocks and housing is mean-variance ineffi-
cient (Brueckner 1997b), particularly if the household faces a borrowing constraint or
incurs a cost on entering the stock market (Yao and Zhang 2005; Cocco 2005). In
addition, Piazzesi and Schneider (2008) and Flavin and Nakagawa (2008) incorporated
the dual role of housing consumption and investment into the standard consumption
capital asset pricing model (C-CAPM), and found that housing amplifies the volatility
of the composition of homeowners’ consumption baskets, and may pose a significant
Bcomposition risk^ to the whole economy. Sebastien (2010) investigated household
consumption with reference to the dual nature of housing-related expenditure. He
indicated that the indivisibility of housing consumption and investment leads to
suboptimal and excessively volatile household consumption. However, the correlation
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between housing price and household consumption, which is the major focus of our
paper, has not been analyzed in previous studies.

Both empirical and theoretical research on the correlation between housing price and
household consumption in China is fairly limited. Several researchers addressing
Chinese consumption (such as Chamon and Prasad 2010; Wei and Zhang 2011) have
focused on household savings and highlighted the role of the housing market, but the
mechanism by which the housing market influences household consumption remains
unclear. In urban China, housing price experienced consistent growth from 2004 to
2012 at an average annual rate of 10.71%, which is about 3.92 times greater than the
average annual rate of increase from 1998 to 2003, according to the China Statistics
Yearbook. This reflects a large increment in household wealth. In contrast, homeowners
showed a sustained low propensity for consumption, which is denoted by the ratio of
real private consumption to real gross domestic product (GDP). This indicator dropped
from 48.4% in 1978 to 35.98% in 2012,1 which is lower than both the average level in
global transitional countries in the same period (55.1%) and the world average level
(58.8%). The accumulation of housing wealth by households in China has not been
effectively transmitted to household consumption. Efforts to ensure the sustainability of
China’s economic development are threatened by the conflict between strategies to
stabilize housing price and strategies to cope with lackluster consumption. It is
important to examine the conflict between increasing housing wealth and decreasing
household consumption in China not only to understand Chinese households’ con-
sumption, but to capture the transformation of housing-market volatility into economic
behavior via households’ consumption baskets.

China’s household consumption and housing market differ in several respects from
their Western counterparts. First, Chinese households tend to have fairly low levels of
debt (Liao et al. 2010) and to exhibit limited re-mortgaging behavior, due to a rigid
national credit policy. As a result, the role of the Bcredit channel^ may be less important
in China than in many other countries, where it has been shown to have a critical
influence on the correlation between housing price and household consumption (Aron
and Muellbauer 2000; Muellbauer and Murphy 2008). Second, due to low returns and a
volatile capital market, housing has become the most attractive asset for Chinese
households. According to Wind Info, the annualized rate of return in China’s domestic
A-share market was only 1.8% during the last two decades, whereas the annual growth
in housing price was 10.71%. The average yield of the first housing units owned by
Chinese households is 340.3%, and the second and third units yield as much as 143.3%
and 96.7%.2 Third, as residential property tax has not been widely promoted in China,
housing services are inexpensive. Consequently, the number of Chinese households
with multiple units, both owned and leased, has grown rapidly, particularly among the
wealthy upper classes (Huang and Yi 2010).

The aim of this paper is to fill the gap in housing-consumption research by capturing
the dual role of housing in household consumption. The influence of housing price on
consumption in China is investigated with reference to the characteristics of housing as

1 The remaining proportion of GDP (51.6% in 1978 and 64.02% in 2012) comprised investment by industries
rather than households. It is difficult to account for the contribution of personal housing investment to GDP.
2 The mean value of urban residents’ financial assets is RMB112,000, and their mean housing assets are 8.3
times greater, according to the 2011 Chinese Household Financial Investigation Report, which was funded by
the Southwestern University of Finance and Economics.
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both a durable consumption good and an investment asset. We connect household-
consumption choices with predictions of future wealth based on current price changes,
and highlight the theoretical correlation between housing and consumption. We con-
struct a simple theoretical model of the dual role of housing consumption and housing
investment in household decisions, and investigate the correlation between housing
price and household consumption under the assumption that housing is an ordinary but
costly good. We test the theoretical model with micro-level empirical analysis, and find
that housing price have a significantly negative influence on household consumption
for all households in China, regardless of their ownership status. We discover that
homeowners who own multiple housing units still tend to reduce their con-
sumption when subject to increasing housing price. We further explain this
phenomenon with reference to China’s particular housing-market conditions and
household-consumption needs, and analyze the effects of several family-related
variables—families with children at school, families with unmarried male chil-
dren, and families that include elderly people—on the negative correlation between
housing price and consumption.

The remainder of this paper is organized as follows. Second section provides
background information on housing wealth and household consumption in China. In
the third section, we construct a theoretical model of household consumption that
incorporates both housing-consumption and housing-investment decisions. In the
fourth, empirical tests are carried out and the correlation between housing price and
consumption in China is investigated. In this section, we also discuss housing con-
sumption and the policy implications of our findings. Fifth section concludes the study.

Stylized Factors Determining Housing Wealth and Household
Consumption in China

The acceleration of economic development over the last two decades has greatly
affected the housing wealth of urban Chinese households. The share of the net value
of housing assets in total net wealth rose from 44% in 2002 to 73.4% in 2010. From
2000 to 2012, households’ average housing wealth increased from RMB123,700 to
RMB510,900, with an annual growth rate of more than 14.07%. During the same
period, household income and household consumption showed a sustained increase,
but at a rate lower than that of housing price. At the national level, annual disposable
income per capita increased from RMB5,854 in 1999 to RMB21,810 in 2010, with an
annual growth rate of 11.61%. Household consumption per capita also increased at an
annual rate of 10.44% (see Fig. 1).

However, household consumption in China as measured by the ratio of household
consumption to income reached its lowest level in 2011, with a share of only 49% in
China’s output (see Fig. 2). This contribution was not only much smaller than
the share of household consumption in countries belonging to the Organization
for Economic Co-operation and Development (OECD), but much smaller than
the equivalent figures in two other large developing countries, India and Brazil,
in which consumption made up 71% and 80% of GDP in 2008, respectively. In
Asian countries such as Japan and Korea, the share of consumption in GDP is
consistently larger than 70%.
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To gain further insight into the distribution of housing wealth in China, we present
statistics on housing tenure and housing wealth in 2002 and 2009 in Table 1. The data
are obtained from a household survey conducted by the National Statistics Bureau of
China. Further information on the survey can be found in BTheoretical Model of
Housing price and Household Consumption, Incorporating the Dual Role of Housing^
section. At the national level, ownership rate exceeded 84% in 2002 and 89% in 2009.
In both years, ownership rate was distributed almost evenly across the three regions.
However, a significant and rapid growth in housing wealth occurred between 2002 and
2009, particularly in the eastern region of China. In 2002, housing wealth in eastern
China was approximately double that in mid-China and western China; in 2009,
housing wealth in eastern China was triple that in the other regions. This reflects the
dramatic increase in housing price in all regions of China during this period, especially
in eastern areas.
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In addition, as shown in Fig. 3, the percentage of multiple-unit owners
increased significantly in all regions of China from 2002 to 2009. Eastern
China is believed to have the largest proportion of multiple-unit owners, which
may be due to regional differences in levels of urbanization and market
development. However, we show that the percentage of multiple-unit owners
increased in parallel in the three regions of China from 2002 to 2009. Given
the significant differences among housing returns of the three regions, it is
unlikely that these similar rates of increase can be attributed purely to
homeowners’ desire to invest in housing.

Theoretical Model of Housing Price and Household Consumption,
Incorporating the Dual Role of Housing

In this section, we provide a simple theoretical analysis of the optimal dynamic
consumption of households facing substantial housing-price risk. Acknowledg-
ing the dual characteristics of housing as a consumption good and an invest-
ment vehicle, we also examine the decision-making process of household when
facing a choice for mixed motivations of housing consumption and housing
investment.

Table 1 Distribution of ownership rate and housing wealth in urban China in 2002 and 2009

2002 2009

Ownership rate (%) Housing wealth
(RMB10,000)

Ownership rate (%) Housing wealth
(RMB10,000)

National 83.88% 7.60022 89.89% 23.7874

East 81.38% 10.20932 87.79% 34.65129

Middle 87.44% 5.350343 92.30% 15.05272

West 84.87% 5.237471 90.31% 12.96062

Household survey conducted by the National Statistics Bureau of China (NSBC, 2002–2009)

Source: household survey conducted by the National Statistics Bureau of China (2002-2009)  
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Fig. 3 Percentage of homeowners with multiple housing units in different regions of China from 2002 to 2009
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As an investment asset, housing has a special role as collateral for credit. Housing
investment tends to be highly leveraged; an investor is usually required to invest a
certain fraction of the house price (Fan and Yavas 2017). However, the results of
studies of mortgage decisions in China indicate that housing purchases in this country
have fairly low leverage (Fan et al. 2017). In addition, refinancing due to housing
appreciation is limited, due to China’s emerging and immature credit market. Thus, we
ignore the credit constraint on budget in our model. Our analysis will base on two
scenarios. In the first, households’ housing-investment decisions are separable from
their housing-consumption decisions. In the second, consumption and investment are
indivisible when household decisions are made.

Model of Housing Price and Household Consumption with Separable Role
of Consumption and Investment

We begin by addressing household decisions influenced separately by housing-
investment motives (Hit) and housing-consumption motives (Hct). In this scenario, it
is possible for households to optimize their consumption and investment separately
(Cauley et al. 2007; Henderson and Ioannides 1983). In theory, renters can be regarded
as unconstrained households. In some previous empirical studies of western settings
(such as Brueckner 1997a; Ioannides and Rosenthal 1994; Sebastien 2010),
households with more than one unit have been identified as unconstrained
households for whom housing consumption is separable from housing invest-
ment. This identification is based on the assumption that households are able to
choose to own more housing than they consume, and that units purchased in
addition to primary housing are generally related to investment value. Multiple-
unit owners whose primary-housing or additional-housing decisions are signif-
icantly determined by both consumption and investment needs can also be
defined as constrained.

When credit constraints and high transaction costs are ignored, housing-
investment assets are treated indifferently from other risky assets, following
Markowitz’s (1952) portfolio theory, which indicates that investors consider the
mean and variance of returns on a portfolio when making decisions. Optimal
housing investment depends on the expected excess return on investment, the
conditional covariance matrix of returns on assets and investors’ relative risk
aversion level (Samuelson 1970). The latter can be deduced directly from the
intratemporal first-order condition of the utility function (details provided in
Appendix 1), as follows:

Hit ¼
E Pt μht−μpt

� �
þ Rt

h i

P2
t

� 1

var μhtð Þ �
1

A
; ð3:1Þ

where Pt is housing price, uht is the growth rate of housing price, upt is the
return on other financial assets and var(uht) is the variance of the expected
growth rate of housing price. Here, A = −V′′/V′, is the constant relative risk
aversion of individuals.
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In addition, it is easy to deduce that the optimal ratio of non-housing consumption to
housing consumption depends on the household’s relative preference for non-housing
goods in comparison with housing goods, as well as the rental price of housing, as
shown in Eq. (3.2):

c*t
H*

ct

¼ ω
1−ω

ρPt ð3:2Þ

where, c*t is the household’s optimal non-housing consumption; ω measures the
household’s preference for non-housing consumption relative to housing consumption;
and ρ is the discount rate of Pt, which is used to measure the rental cost incurred by
owning a house. In this case, we find a positive correlation between housing wealth and
non-housing consumption. An increment in housing price prompts household con-
sumption when housing stock is consistent or growing.3

Model of Housing Price and Household Consumption with Inseparable Role
of Consumption and Investment

In this model, the household is constrained, which implies they cannot separate housing
consumption and housing investment decisions in other words. In this case, the cost of
owning housing covers both implicit rents and the opportunity costs associated with
housing services. As shown later, therefore, homeowners’ consumption allocation also
affects the wealth of their portfolios. Generally, a single-unit owner is regarded as a
constrained household. Theoretically, a single-unit owner may consume a fraction of
the housing he/she owns, and rent out the remaining fraction to others as an investment.
However, this is rarely the case in practice.4 For a single-unit owner, Hct =Hit =Ht,
where Hct is the amount of housing consumption, Hit is the amount of housing
investment and Ht is the total amount of housing owned. Multiple-unit owners may
also be constrained if their additional units are not predominantly investment assets.

For constrained homeowners, housing consumption is inseparable from housing
investment, which also indicates that housing-consumption decisions are equivalent to
housing-investment decisions when choosing a portfolio. To most accurately represent
China’s economic environment, we ignore the correlation between returns on stock and
returns on housing. Accordingly, a household cannot compensate for the suboptimal
allocation of portfolio space to housing by adjusting the level of stock held in its
portfolio.5 For such households, owning a home incurs the opportunity cost associated
with investment in a financial portfolio, in addition to rental costs. Consequently, (3.2)
should be modified as follows:

ct
Ht

¼ ω
1−ω

Pt ρþ opportunity cost½ � ð3:3Þ

3 In this case, housing investment and housing consumption are separable. Rising housing prices are not
expected to alter stock. Instead, households can directly adjust their level of housing investment.
4 Cauley et al. (2007) and Kraft and Munk (2011) analyze and model the behavior of homeowners who are
allowed to sell fractions of their homes.
5 More details are available in Flavin and Yamashita (2002) and Betermier (2010).
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Opportunity cost can be reduced further, as shown below (more details provided in
the appendices):

opportunity cost ¼ μh þ ρ−rð Þ−A� var μh;t

� �2ah;t;

where, αh, t is the implied portfolio share in housing, i.e. αh;t ¼ HctPt
Wt

. Hct =Hit =Ht.
Substituting opportunity cost into Eq. (3.3) gives Eq. (3.4), which represents

household consumption as the difference in housing choice between an owner who
can and an owner who cannot separate housing consumption and housing investment.

ct
Ht

¼ ω
1−ω

Pt ρþ A� var μh;t

� �2
αh;t−α*

h;t

� �h i
; ð3:4Þ

here, α*
h;t is the optimal portfolio share of housing available to households not subject

to the investment constraint.6

According to Eq. (3.4), a household’s choice between housing consumption and
non-housing consumption also depends on the share of housing assets in the house-
hold’s portfolio. The difference between αh, t and the optimal share, α*

h;t, determines the

sign of the opportunity cost.7 Opportunity cost takes a negative value when the share of
housing in the household’s wealth is under-weighted relative to the optimal share
(αh;t < α*

h;t); otherwise, it takes a positive value. When housing price increase,

homeowners’ allocation of wealth to housing also increases. Either αh, t or α*
h;t may

increase, because the opportunity cost associated with housing investment decreases
with an increasingly wealthy household portfolio. Homeowners whose intention to
invest in housing is separable from their intention to consume housing will purchase an
optimal level of housing wealth to maximize their utility. Consequently, α*

h;t will

approach 1. In contrast, homeowners whose housing-investment and housing-
consumption decisions are inseparable cannot optimize the share of wealth allocated
to housing (i.e. cannot achieve α*

h;t) because they must also consider service costs. As a

result, αh;t−α*
h;t

� �
takes a negative value.

From Eq. (3.4), the negative value of αh;t−α*
h;t

� �
, opportunity cost will be negative.

The final expected effect of housing price on non-housing consumption depends on the
relative value of opportunity cost and the cost of housing services (ρ). It is negative if
the opportunity cost is larger than the cost of housing services. In this situation,
increasing housing price cause the homeowner to increase the share of housing in his
consumption budget, which decreases the ratio of non-housing consumption to total
consumption. Otherwise if the opportunity cost is less than the cost of housing services,
the effect of housing price on non-housing consumption will be positive. We can also
expect the correlation between housing price and consumption to be insignificant if the
opportunity cost is similar to the cost of housing services.

6 Sebastien (2010) proved that the indivisibility of housing consumption from housing investment leads to a
suboptimal composition of household consumption.
7 Many other studies of the asset-pricing model have highlighted the role of the share of housing consumption,
which is referred as Bcomposition risk^ by Piazzesi et al. (2007).
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The theoretical model described above suggests that the dual nature of housing-
related expenditure as consumption and investment has important implications for
households’ consumption allocation. Using this dual-role model, the correlation be-
tween housing price and consumption is expected to vary as the cost of housing
services and opportunity cost increase and decrease. Given China’s specific political
and social conditions, we would expect the correlation between housing price and
consumption to be negative for constrained households. First, Chinese individuals tend
to have higher levels of constant relative risk aversion (A), due to imperfect social
security (further details on China’s institutions are provided below). According to the
study of Wang and Cai (2011), this coefficient lies between 3 and 6, which is much
larger than the equivalent coefficient in other countries (Hansen and Singleton 1983;
Bucciol and Miniaci 2011). Using Eq. (3.4), a high level of constant relative risk
aversion increases contributes to relatively higher opportunity cost. Second, due to the
absence of property tax in China, housing services are extremely inexpensive for all
households, even those that own more than one unit. In this circumstance, the value of
owner-occupied housing leads to a subsidized appreciation in opportunity cost after
families have paid the unit costs of housing services, resulting in an overall decline in
the cost of housing (ρ). Thus, the relative value of opportunity cost can be expected to
outweigh the cost of housing services for constrained homeowners in China, regardless
of whether they own single or multiple units.

Given the difficulty of identifying constrained owners from the limited information
provided by the household survey—a common limitation of such surveys in many
countries—the aim of this study is to understand consumption behavior in response to
changing housing price in China. We do not seek primarily to investigate the reasons
for Chinese homeowners’ decision to purchase multiple housing units, or to ascertain
whether multiple-unit owners are constrained, although both processes are important to
the analysis. Our chief aims are to estimate the influence of housing price on con-
sumption for both single-unit and multiple-unit owners, and to investigate and under-
stand their correlation by exploring consumption behavior with reference to house-
holds’ risk attributes, which are shaped by distinct Chinese social mechanisms.

In the next section, we use the dataset obtained from the Chinese-household survey
to empirically test household-consumption behavior in China.

Housing Price and Household Consumption in China: An Empirical Study
of Household-Survey Data

Database: Urban Household Survey (UHS) in China

We empirically analyze data from the Urban Household Survey conducted by the
Chinese Statistics Bureau from 2002 to 2009. It is widely acknowledged that micro-
level data provide useful insights into household consumption (Browning and Lusardi
1996; Campbell and Cocco 2007). The survey used in our study covers 118 cities in
nine provinces and municipalities. The data comprise socio-economic information on
households in these regions, such as household members’ ages, education levels and
occupations, household income and household asset liabilities. To ensure that the data
were representative of China’s urban population, stratified random sampling was used
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to select households to participate in the UHS. However, migrant workers and ex-
tremely wealthy households were excluded. The survey obtained data on household
consumption, living conditions and housing wealth. Approximately one third of
the households sampled in each year were rotated out of the sample in the
subsequent year. As this limits the value of panel analysis, we analyze pooled
cross-sectional data from the survey. After deleting null and unreliable infor-
mation, we analyze data on 118,395 households in 12 large and medium-sized
cities from 2002 to 2009.8

Our estimation of the relationship between housing price and household consump-
tion is based on Eq. 3.4. We use household size and the local-registration status
(hukou),9 age and marital status of the household head to capture each household’s
level of risk aversion and relative preference for housing consumption. To prevent
collinearity between price and consumption, we include both housing price in the
current year and housing price in the previous year in the equation. The key variables
used in the equation are described in the Appendix.

In the dataset, BIncome^ refers to total household income, such as salary,
subsidies, income from financial assets and unregulated income. The National
Statistics Bureau of China defines non-housing consumption as food, clothing,
household utilities, medical services, transportation, education and miscella-
neous services. BRegional housing price^ are sold commodity housing price
obtained by the National Statistics Bureau of China for each year. In addition,
we use dummy variables for year and province to control for the heterogeneity
of macroeconomic factors, years and regions. The variables are adjusted by the
respective local consumer price indices (CPIs).

Empirical Results: Price-Consumption Correlation for Households in China

Homeowners constitute 87.7% of the households in the data-set, and 8.22% of
these homeowners own multiple housing units. However, a fairly limited num-
ber of households (less than 0.7% of the multiple-unit owners) own more than
two units. Therefore, we define owners of multiple units as households
possessing second units.

The housing-consumption results for all of the households (owners, renters,
homeowners with only one unit and homeowners with second units) are
presented in Table 2. Descriptions of the variables are provided in the
appendices.

To avoid selection bias, we use a two-stage Heckman procedure (Heckman 1979) to
control for selectivity and simultaneity (Haurin et al. 1991; Jud and Seaks 1994; Duca
and Whitesell 1995). We incorporate the inverse Mills ratio (lambda) into the following

equation, Lambdai ¼ ϕ −X 2i=σ2ð Þ
ϕðX 2i=σ2

. Here, ϕ denotes the normal density function. Mill’s

ratio (lambda) is estimated from a probit model using the full sample (results shown in

8 Beijing, Chengdu, Dalian, Guangzhou, Hangzhou, Hefei, Lanzhou, Ningbo, Shenzhen, Shenyang, Wuhan
and Xian.
9 Hukou refers to a household-registration record that officially identifies an individual as a resident of a given
area. it is one of China’s most important institutions, as it defines individuals’ socio-economic status and
access to welfare benefits.
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Table 4). The ratio is a monotonically decreasing function of the probability that a
homeowner is selected for the sample. When the ratio is incorporated into the model as
an additional variable with a sample restricted to homeowners, the bias increases with
the omission of variables, which indicates that the influence of tenure choice can be
corrected. As shown in Table 2, lambda is negative in two cases, which suggests that
selection bias does exist. In the adjusted model, Heckman’s two-stage methods have
been used to correct the bias.

Table 2 Estimated results for housing price and consumption: survey of all households (2002–2009)

(1) All households (2) Owners (3) Single-unit owners (4) Multiple-unit owners

lnptotalc lnptotalc Lnptotalc lnptotalc

lncurprice −0.123*** −0.123*** −0.118*** −0.194***
(−9.79) (−9.06) (−8.51) (−3.50)

lnpinc 0.750*** 0.749*** 0.748*** 0.724***

(357.67) (330.8) (311.22) (55.08)

familypop −0.0386*** −0.0379*** −0.0411*** −0.0408***
(−22.22) (−19.89) (−20.24) (−4.22)

parea 0.000565*** 0.000592*** 0.000429*** 0.000622

(6.42) (6.08) (4.18) (1.59)

lti −0.0309*** −0.0312*** −0.0227** −0.0893***
(−4.16) (−3.90) (−2.63) (−3.98)

hzage −0.00332*** −0.00348*** −0.00341*** −0.00439***
(−25.25) (−24.49) (−23.34) (−7.74)

D_hzhukou 0.0502*** 0.0309** 0.0306* −0.0122
(5.82) (2.62) (2.5) (−0.29)

D_boy 0.0349*** 0.0334*** 0.0346*** 0.0132

(12.99) (11.56) (11.57) (1.23)

D_old −0.00904** −0.0109*** −0.00845** −0.0325**
(−3.29) (−3.70) (−2.80) (−2.89)

D_fgf −0.00111 0.00461 0.00667* −0.00059
(−0.47) (1.61) (2.23) (−0.06)

_cons 3.275*** 3.295*** 3.281*** 4.425***

(30.13) (27.83) (27.05) (8.48)

mills 0.0036 −0.0348*** −0.0857**
lambda (0.51) (−6.52) (−3.04)
N 118,395 103,834 94,120 9714

R2 0.68 0.65 0.62 0.66

1.* p < 0.05, ** p < 0.01, *** p < 0.001

2. t-values are given in brackets

3. We also control for the city in which the household is located, CPI and years of tenure in the regression.
Household members’ educational attainment and professional status are included in the estimation

4. To avoid collinearity between housing price and housing consumption, we also estimate the regression for
housing price in the previous year. The results (not shown here) are similar
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Consistent with the findings of certain other studies in a Chinese setting (Yang et al.
2014, 2017), the results in Table 2 indicate that housing price has a negative effect on
household consumption for all households. 10 All of the other variables have the
expected signs. The remarkable increase in housing wealth in China has not stimulated
household consumption; on the contrary, it has significantly reduced consumption,
even that of homeowners with single and multiple units. This result differs considerably
from most findings in countries such as the United States (Belsky 2004), the United
Kingdom (Campbell and Cocco 2007), Spain (Bover 2005) and Sweden (Chen 2006).

In particular, we observe that the housing-price increment in China has significantly
reduced the consumption of households possessing second units. This result is incon-
sistent with the discovery made in previous studies (Belsky 2004; Campbell and Cocco
2007; Betermier 2010) that the housing-investment and housing-consumption decisions
of homeowners with second units tend to be separable.11 Our results suggest that the
substitution effects of housing and consumption are significant for both single-unit and
multiple-unit owners.

As mentioned above, it is not our major objective to determine whether multiple-unit
owners are constrained. However, our findings regarding the negative effects of
housing price and consumption suggest that multiple-unit owners are usually unable
to separate their investment decisions from their consumption decisions. In this case,
we would expect the substitution effect of housing price on household consumption to
be greater for households with a high level of risk aversion, as suggested by equation
(3.4). Next, we thus conduct a probit regression to identify the characteristics that lead
homeowners to purchase multiple units, and thereby capture the group of households
that tend to have higher risk-averse level. Second, we construct cross-terms to deter-
mine whether the substitution effect of housing price on consumption is significantly
high for households with a high level of risk aversion. These processes not only enable
us to test our theoretical predictions; more importantly, they provide in-depth insights
into the characteristics of households’ consumption behavior and the effects of China’s
social and economic institutions on households’ consumption decisions. In addition,
they help us to understand the reasons for the housing-purchase decisions made by
households (which are also explored using the first stage of the adjusted Heckman
procedure above).

Empirical Results: Delimitation of Group with High Risk Aversion

Before conducting the tests, we compare the major characteristics of the two
homeowner groups, as presented in Table 3. We find that on average the owners of
second housing units have higher levels of household income and consumption.
Households possessing more than one unit also tend to have greater debt and to live
in larger homes. No significant differences in the age of the household head, family size
or marital status are found between the two groups.

10 We also estimate the regression for renters only, and find a significant correlation between price and
consumption. However, the process of renting involves tenure choice, which is not modeled in our theory and
is not our focus of the study.
11 In Betermier’s (2010) study, homeowners with characteristics extremely similar to those of unconstrained
owners are considered to be constrained homeowners.We also test for this case, and obtain fairly consistent results.
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Household relative risk aversion (A), or consumption preference (ω) are posing
significant effects on household consumption level suggested by model. The household
survey used in this study does not provide specific information on relative risk aversion
or consumption preference. However, socio-economic factors can be used as proxies
for these parameters. The standard determinants of risk aversion are wealth and income
and it is widely acknowledged that risk aversion decreases with the increment of
income and wealth (Riley Jr and Chow 1992; Tanaka et al. 2010). However,
mixed results have been obtained in developing countries (Wik et al. 2004).
The ratios of loan to income and loan to value are used as proxies for
households’ risk aversion (Tanaka et al. 2010). We also control for household
hukou and occupation to capture particular Chinese socio-economic character-
istics that may influence investment decisions.

Considering consumption preference, household family structure tends to be impor-
tant in distinguishing consumption behaviors. The demand for housing in China is
significantly affected by cultural traditions and expectations such as the obligation to
take care of the elderly and the so-called Bmother-in-law phenomenon,^ wherein
mothers demand houses as a condition of marriage to their daughters. In addition, it
has been increasingly observed that the quality of primary- and middle-school educa-
tion is significantly capitalized into housing price, due to the disparate quality of
schools in urban China (Feng and Lu 2010). (This issue is discussed further in
BEmpirical Test: Substitution Effect for Groups with High Risk Aversion^ section)
Therefore, we control for families with children who are in primary and middle school,

Table 3 Major characteristics of one-unit and second-unit homeowners

Homeowners

Single-unit owners Second-unit owners

Variables Mean Standard deviation Mean Standard deviation

Income per capita 11,844.08 10,068.77 17,243.01 13,608.97

Consumption per capita 8814.627 7462.375 12,688.11 12,332.25

House value 165,482.5 204,652.2 253,600.6 259,296.3

Living area 79.78 31.643 96.21 40.136

Loan to income 0.0256 0.137 0.0604 0.199

Age of household head 48.465 11.428 47.854 10.415

Family size 2.848 0.756 3.0174 0.847

Married 0.943 0.233 0.955 0.208

College degree 0.111 0.314 0.142 0.349

N 94,120 9714

Household survey conducted by the National Statistics Bureau of China (2002–2009)

1. BHouse value^ refers to the value of the home in which the household is currently living, based on the
current market price

2. BLiving area^ denotes the living area of the house in which the household currently lives

3. BLoan to income^ is the loan to income ratio in the current year. The definition of Bloan^ encompasses loans
for housing, transport and education
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families with unmarried male children younger than 25 years old12 and families with
elderly members to capture the determinants of housing consumption that arise specif-
ically from China’s socio-economic and cultural conditions.

Table 4 presents the results of a probit regression on households’ likelihood of
owning second housing units. We find that households with higher incomes and
households with more debt are especially likely to own more than one unit. High levels
of income and debt are associated with low risk aversion and/or high affordability, both
of which encourage households to purchase second housing units. In addition, the
regression results also suggest that households inclusive of children younger than
junior-school age, elderly people or unmarried male children aged below 25 are more
likely to purchase multiple housing units.13 These specific groups of households tend to
be characterized as higher risk-averse family due to specific social systems and circum-
stances, and their multiple-unit purchasing behaviors might be difficult to be explained
by suggesting separated investment purpose, but would be interpreted by intention of
consumption increment that is accompanied by inseparable investment act instead.

In this case, we would expect housing price and consumption to have a significantly
higher substitution effect for the abovementioned groups. We thus add interaction
variables to the regression to capture the correlation between price and consumption
for these groups. The results also reveal significant political implications, as discussed
in BDiscussion: Housing Consumption and Political Implications in China^ section.

Empirical Test: Substitution Effect for Groups with High Risk Aversion

We further include interaction terms to control for price and the more risk-averse groups
specified above. The results are displayed in Table 5. Consistent with our theoretical
prediction, we find that the interaction variables introduced to the equation have signifi-
cantly negative effects. Households inclusive of children at school, unmarried male
children and/or elderly people have greater housing-consumption needs, and thus a greater
negative influence on consumption at a national level. The results for the other variables
included in the equation are the same as those for the variables presented in Table 2.

Discussion: Housing Consumption and Political Implications in China

We show that housing wealth has a significant substitution effect on household
consumption for all households in urban China. Both our theoretical and empirical
results suggest that although the rate of homeownership in China is high, Chinese
households are still likely to continue accumulating housing wealth while reducing
other forms of consumption. More risk-averse families (households with children at
school, households with unmarried male children and households with elderly mem-
bers) are particularly likely to reduce their consumption due to their desire for second
housing units. The results of a rigorous two-step empirical test confirm the validity of
our theoretical framework.

12 We believe that families inclusive of children at primary and middle school are especially eager to live close
to schools; high-school children often take buses to school or live in school dormitories. According to Chinese
policy, males of 25 years old are in the later period of marriageable age.
13 We estimate the regression with an Bunmarried female child^ variable and find no significant results.

486 Z. Yang et al.



Table 4 Estimated results of probit regression: key factors leading homeowners to purchase second units

(1) (2) (3) (4)

Second housing Second housing Second housing Second housing

familypop 0.341*** 0.332*** 0.342*** 0.343***

(41.39) (38.3) −39.32 −39.3
D_married 0.101*** 0.110*** 0.117*** 0.117***

(3.85) (4.11) −4.35 −4.35
lnpinc 0.444*** 0.446*** 0.445*** 0.446***

(39.59) (39.5) −39.47 −39.47
pricerate 0.570*** 0.578*** 0.564*** 0.566***

(3.77) (3.82) −3.73 −3.74
parea 0.0123*** 0.0124*** 0.0122*** 0.0122***

(29.98) (30.33) −29.79 −29.71
lti 0.353*** 0.353*** 0.355*** 0.356***

(13.31) (13.33) −13.4 −13.42
D_hzhukou 0.347*** 0.336*** 0.336*** 0.333***

(6.91) (6.69) −6.69 −6.61
hzage 0.000601 −0.00000421 −0.00119 −0.00127

(0.89) (−0.01) (−1.57) (−1.65)
D_hzedu2 −0.0801** −0.0910*** −0.0877*** −0.0878***

(−3.28) (−3.72) (−3.59) (−3.59)
D_hzedu3 −0.163*** −0.165*** −0.163*** −0.162***

(−6.19) (−6.27) (−6.17) (−6.16)
D_hzedu4 −0.184*** −0.183*** −0.179*** −0.179***

(−6.15) (−6.11) (−5.96) (−5.95)
D_old 0.0318* 0.0203*

(2.19) (−2.39)
D_boy 0.135***

(9.88)

D_presch 0.165*** 0.166***

(−7.09) (−7.06)
D_primsch 0.106*** 0.108***

(−5.58) (−5.57)
D_junsch 0.132*** 0.130***

(5.32) (5.31)

_cons −7.638*** −7.635*** −7.563*** −7.568***
(−57.98) (−57.66) (−56.83) (−56.78)

N 118,395 118,395 118,395 118,395

R2 0.0919 0.0933 0.0929 0.0938

1.* p < 0.05, ** p < 0.01, *** p < 0.001.

2. t-values are given in brackets

3. We also control for the job, the city in which the household located, CPI and years of tenure
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The dual nature of housing-related expenditure and the inseparability of its two
components arise from the combination of consumption-based and investment-based
motives for purchasing additional housing. This inseparability is a prerequisite for the
existence of a substitution effect. The results of the 2005 China General Social Survey
indicate that in China, investment makes up only 7% of householders’ motivation to
purchase second housing units. Our results suggest that Chinese homeowners tend to
regard additional housing as a way of meeting consumption needs, rather than as a
separate investment. In 2010, the central government of China announced a series of
measures designed to control speculative investment in housing to limit the rise in
housing price. In more than 49 Chinese cities, the purchasing of second and third
homes was strictly restricted to resident households.14 The assumption underlying this
policy is that multiple houses are purchased primarily as speculative investments.15

Accordingly, the government expects that constraining the capacity for speculative
investment will help to stabilize housing price. However, our results indicate that this
measure may pose only a short-term effect on the market. It may encourage individuals
to delay their purchases of second homes until market conditions are more favorable,
and thus to save money for future investment opportunities. There is no significant
evidence of a decrease in either housing price or sales volume since the implementation
of the policy (Qiao 2012). Indeed, some individuals have been able to use the black
market to evade the regulations and obtain second housing units at no extra cost.16 It is
important for policy makers to understand housing-consumption performance if they
are to design effective policies and improve existing ones.

The relatively high risk-averse tendency in China prompts higher opportunity cost
compared with low housing service cost, which greatly enhances the possibility of a
negative ct

Ht
, and is directly responsible for the substitution effect between housing price

and household consumption. This mechanism is closely linked with China’s cultural
traditions as well as its political and social-security systems.

In previous studies, researchers such as Chamon and Prasad (2010) and Wei and
Zhang (2011) have suggested that families with unmarried male children are often
motivated to save money by the desire to improve their standing in the marriage
market. Our research not only confirms that the role of marriage market influences
household consumption, but provides supplementary evidence that the purchasing of
second houses enables families to compete in the marriage market. In this paper, we do
not focus on the underlying reasons for this phenomenon, such as China’s single-child
policy, gender ratio and cultural traditions. More detailed discussion can be found in
Chamon and Prasad (2010), Wei and Zhang (2011). Nevertheless, our results suggest
that additional housing consumption is regarded as a precautionary channel to improve
families’ marriage prospects. To a certain extent, this strategy reflects households’

14 On April 17, 2010, the State Council issued the BNew 10 Articles,^ which were designed to drive
speculative demand out of the market. The new measures set down-payments for first mortgages at 30% of
purchase price, increased down-payments and interest rates for purchases of second and third homes, and
housing purchases by those who are not local city residents are restricted.
15 No data are available for people who purchased more than one unit. More data are required to draw
conclusions regarding homeowners’ purpose in purchasing multiple housing units.
16 According to mass-media reports, many broker companies are arranging Bmasculine and feminine elements
contracts^ and Bindividual transactions^ to evade the regulations. See http://house.focus.cn/news/2013-04-12
/3127019.html and http://365jia.cn/news/2011-05-12/8353A4921118AFFA.html.
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uncertainty about the future housing market. Households are likely to purchase housing
to hedge against potential market uncertainty in the future. Therefore, we would expect
households in regions with more dynamic housing price to save more money in the
form of additional housing.

Early in the 1950s, the Chinese government introduced Bkey^ public schools
(elementary and secondary) into the educational system. Key schools were allocated
much greater funds, better facilities and higher-quality teachers than ordinary schools
(World Bank 1985). Although the key-school system was abolished in the 1990s in
accordance with the 9-year compulsory-education policy, those former key schools
retained significant advantages over other schools (Feng and Lu 2010). The Bby lots,
nearby school^ policy mandated that only residents of a key-school district could enroll
in a key school. Consequently, school quality has been significantly capitalized into
households’ housing wealth (Feng and Lu 2010). Our results suggest that families
whose primary housing is not located in key-school districts may wish to purchase
second homes to remain close to high-quality schools and thereby obtain better
educational resources. However, we noticed that the contribution of the government’s
educational investment to GDP is extremely low, reaching an average of only 3.3% in
2008, compared with an average of 5.5% across the EU21 countries, 5.9% across the
OECD countries and 7.2% in the United States. The extra cost of educational oppor-
tunities increases households’ financial burden and places additional pressure on
household consumption. Improving educational quality and reducing the inequality
of schools, albeit in opposition to the government’s public policies, will have important
positive implications for the housing market.

We obtain similar results for families inclusive of older people, which are also found
to be likely to purchase additional housing units. Research has shown that more and
more elderly people in China are living alone or with their spouses only (Palmer and
Deng 2008). Nevertheless, the results of a Health and Retirement Longitudinal Study
conducted from 2011 to 2012 indicate that roughly 43% of Chinese aged 60 and over
live with a child, and another 31% and 13% have children living in the same
neighborhood and the same county, respectively. This can be explained that traditional
Chinese emphasis on the significant role of family, particularly the need to care for
grandchildren and take care of older people (Ko and Hank 2013). Additional housing
helps to meet this demand by assisting family members in caring for children and
elderly people.

To summarize, we find that Chinese homeowners have primarily consumption-
based motives for purchasing multiple homes. We show that the reason for purchasing
a second house is usually similar to the reason for purchasing the first, making it
impossible to separate a household’s level of housing investment from its level of
housing consumption. In this sense, we expect second-housing stock to be sensitive not
only to price changes, but to household-consumption needs. Chinese homeowners
usually consume additional housing to compensate for other forms of consumption
related to education, marriage and caring for the elderly. This places pressure on
households, and significantly results in sub- optimal level of household consumption,
which in turn causes a low consumption rate in society. In the housing market, the
demand for second homes restricts housing supply and thus inflates housing price.
Consequently, affordability is reduced for new enters in the housing market, and
housing wealth stratification will be further intensified.
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Meanwhile, in response to rapidly rising housing price, many Chinese households
are purchasing second homes to hedge against future uncertainties in areas such as
education, marriage and retirement. This behavior is encouraged by the free property
tax policy. However, the Bsecond-home problem^ in urban China is far more than
merely a housing problem. The increasing number of second homes has negative
consequences for the whole economy, not just the housing market, and should thus
be addressed in the government’s public policies on education and pensions. It is the
central issue for housing market as well as for whole economy. Housing policies can
only be effective if they are integrated with the country’s social-welfare system.

Conclusion

Low household consumption level has been regarded as a challenge for Chinese
sustainable economic development. By 2009, home ownership had increased to more
than 87%, and housing price grew rapidly from 2004 to 2009, at an annual rate of
11.32%. However, these trends were accompanied by a consistent decrease in house-
hold consumption propensity. This mystery has been explored in previous studies from
the perspectives of Chinese economic and social transformation with incorporating
housing into household consumption function as an ordinary but costly goods.

In this study, the dual characteristics of housing as a consumption good and an
investment asset are modeled in the household-consumption function. We model the
interaction between a volatile housing market and the process by which households
choose between housing-services consumption and housing investment. It has been
suggested that households whose housing-investment and housing-consumption inten-
tions are separable are able to optimize both their consumption and their investment
level, and hence prompt their total consumption as housing price rises. However, this
hypothesis is not supported by the results of our empirical analysis of micro-level
survey data on Chinese households. We find that households who purchase additional
housing units are motivated by the desire to consume housing, not purely by the desire
to invest in property. This increases the substitution effect of housing consumption and
housing investment, particularly for families with higher levels of risk aversion and
thus higher opportunity costs, such as households inclusive of children at primary and
middle school, unmarried male children and/or elderly people. We make recommen-
dations for governmental housing policies and highlight the potential role of China’s
welfare system in such improvements.
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Appendix 1

Derivation of the model

In our model, the utility function at time t of a household with life length T (T > 0) is
U(Ct, Ht), which is a time-separable and time-invariant utility function describing the
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household’s preference for housing services (Ht) relative to non-housing goods (Ct). We
assume that no bequest motive exists, and that the household consumes all of its
remaining wealth in period T. The optimal allocation of consumption and housing is
given by the Bellman equation shown below, in which the household arrives at the
maximum level of current utility plus the expected discounted value in period t + 1 as a
function of future consumption and housing price:

maxCt ;Hct;Hit;St U t Ct;Hctð Þ þ EVtþ1 Wtþ1ð Þf g ð1Þ

where E is expectation andWt + 1 is total wealth, including housing wealth, in the period
t + 1. Hct is the unit of housing consumption, Hit is the unit of housing investment and
Ht denotes the total housing owned. To simplify the model, we define only one
financial asset, St.

Meanwhile, we assume that the household’s expected housing price in the
next stage will reach Pt(1 + uh), where Pt is housing price in period t and uh is
growth rate. The financial asset St receives up per period in profit. The period
to period budget constraint incorporates differences in housing-asset value, as
follows: Pt(Ht −Ht − 1). We assume that the household can rent out separate
housing investments and obtain rent to optimize household profit, as shown in
RtHit, where Rt is the rent price per housing unit in period t (Henderson and
Ioannides 1983).

Therefore, the budget constraint can be represented as follows:

Rt−1H t−1ð Þ þ Y t þ PtHt−1 þ St−1 1þ up
� � ¼ Ct þ PtHt þ St ð2Þ

Wtþ1 ¼ Y tþ1 þ St 1þ up
� �þ Pt 1þ uhð ÞHt þ RtHit ð3Þ

Ht ¼ Hct þ Hit ð4Þ

where Yt is total income and Ct is non-housing consumption.
Homeowners who can make separate decisions regarding housing consump-

tion and investment are motivated to consume housing and invest in housing by
two distinct mechanisms. These mechanisms can be incorporated into our
model. We use the Lagrangian-multiplier method to obtain the first-order
extreme conditions, as follows.

−U 1 þ 1þ up
� �

E V
0
tþ1

� �
¼ 0 ð5Þ

−PtU 1 þ U2 þ E Pt 1þ uhð ÞV 0
tþ1

h i
¼ 0 ð6Þ

−PtU1 þ E Pt 1þ uhð Þ þ Rtð ÞV 0
tþ1

h i
¼ 0 ð7Þ
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Thus, the equation determining HIt can be written as follows.

Pt 1þ up
� �

E V
0
tþ1

� �
¼ Pt þ Rtð ÞE V

0
tþ1

� �
þ E Ptuhð ÞV 0

tþ1

h i

Ptup ¼ Rt þ
E V

0
tþ1 Pt þ uhð Þ� �

E V
0
tþ1

� �

Using the Taylor expansion, we can write V
0
tþ1 as the following approximate equation.

V
0
tþ1≈V

0
tþ1 þ V 0 0

tþ1PtHit uh−uh
� �

We can then obtain the following.

Hit ¼
E Pt uh−up

� �þ Rt
� �

P2
t

� 1

var uhð Þ �
1

A
ð8Þ

var(uh) is the variance in the expected growth rate of housing price, and indicates
individuals’ confidence in the price trend as well as the risks associated with housing
investment. A = −V′′/V′, which denotes an individual’s relative risk aversion.

To compare housing-investment decisions with housing-consumption decisions, we
rewrite Eq. (7) as follows.

PtU1 ¼ E Pt 1þ uhð ÞV 0
tþ1

h i
þ RtE V

0
tþ1

� �

Combining the above equation with Eqs. (5) and (6) gives the relationship between
the marginal utility of housing consumption and that of other consumption.

RtU1

1þ up
¼ U 2

The equation above indicates that the marginal utility of housing consumption and
the marginal utility of non-housing consumption are related solely to user cost,
assuming that the utility function of households’ consumption is written as follows,

U ct;Hctð Þ ¼ cωt H
1−ω
ct

� �1−γ
1−γ

where, ω measures the household’s preference for non-housing consumption relative to
housing consumption, and γ is the coefficient of relative risk aversion over the entire
consumption basket.
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We know that the household’s consumption structure is determined by the following
principle:

Hct

ct
¼ 1−ω

ω
∙
1þ up
Rt

ð9Þ

which suggests that the household’s housing-consumption decisions differ from its
housing-investment decisions. Here, ρ is the discount rate of Pt.

Ct

Hct
¼ ω

1−ω
ρPt

To address the case of a homeowner for whom housing investment and housing
consumption are indivisible, we follow Sebastien’s (2010) general procedure. We
assume that the homeowner’s mean-variance utility is as follow:

UMV μw;σwð Þ ¼ μw−
γ
2
σ2
w

where, μw denotes expected future wealth, γ is the risk-aversion constant and σw is the
standard deviation of future wealth.

If the movements of stock and housing are uncorrelated, we can write:

μw ¼ r þ αs μs−rð Þ þ αH μH þ ρ−rð Þ

σ2
w ¼ α2

Hσ
2
H þ α2

sσ
2
s

where, σi is the standard deviation of asset i (which may be housing asset H, financial
asset S or future wealth W), αi is the portfolio share and r is the interest rate.

We further obtain that:

μw ¼ r þ λs

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
σ2
w−σ2

Hα
2
H

q
þ αH μH þ ρ−rð Þ ð10Þ

where λs is the Sharpe ratio of asset S.
Maximizing the utility function under the budget constraint determined in Eq. (10),

we obtain:

σ2w ¼ γ−2λ2
s þ α2

Hσ
2
H

μw ¼ r þ γ−1λ2
s þ αH μH þ ρ−rð Þ

And further,

μw ¼ r þ γ−1λ2
s þ λH

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
σ2
w−γ−2λ

2
s

q
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Substituting all of these results for the homeowner’s utility gives the marginal utility
of the ratio of housing.

VMV ¼ r þ γ−1λ2
s þ αH μH þ ρ−rð Þ− γ

2
γ−2λ2

s þ α2
Hσ

2
H

� �

It is then easy to obtain the opportunity cost, as follows:

VMV
αH ¼ μH þ ρ−rð Þ−γσ2

HαH ð11Þ

where

α*
H ¼ μH þ ρ−r

γσ2
H

: ð12Þ

As discussed in the text, opportunity cost influences the consumption decisions of
homeowners for whom the intention to invest in housing is inseparable from the
intention to consume housing.

We substitute Eq. (11) for Eq. (12) to give Eq. (3.3) in the text as follows:

ct
Ht

¼ ω
1−ω

Pt ρþ Avar μh;t

� �2
αh;t−α*

h;t

� �h i

Appendix 2

Key Variables in the Empirical Tests

Table 6 Description of key variables in the empirical study

Variable name Data description

pinc Household’s per-capita disposable income

ptotalc Household’s per-capita total non-housing consumption

curprice Selling price of commercial residential buildings

lti Loan to income in current year

D_multi = 1 if the household owns more than one housing unit; 0 otherwise

D_married = 1 if the household head is married; 0 otherwise

familypop Family population

parea Per-capita building area of the home in which the household currently lives

hzage Age of household head

pricerate Growth rate of local housing price in the last 3 years

D_hzhukou = 1 if householder is a local registered resident; 0 otherwise

D_boy = 1 if the household includes an unmarried male child aged between 13 and 25;
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