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Abstract 
Based on the discussion about transmission mechanism of local public ex-
penditure on housing price under different housing market types, the paper 
performs an empirical study on the influence of various public expenditures 
on housing price by using Chinese panel data of provinces from 2007 to 2015. 
According to the result, public education expenditure and public transporta-
tion expenditure have prominent capitalization effect on housing price. 
Among the expansions of various local public expenditures, public education 
expenditure is the most effective type to promote the capitalization of com-
mercial housing. In dynamic panel test, the capitalization effect of public ex-
penditure maintains significant after the introduction of consumer expecta-
tion, which is consistent with the regression result of static panel. At last, the 
paper puts forward some relevant policy suggestions for the government to 
optimize the structure of public expenditure, guide consumer expectations 
reasonably and promote the sound development of real estate market. 
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1. Introduction 

In recent years, the sharp rise of housing price has caused widespread concern in 
society. The surging housing price has not been suppressed fundamentally, 
though strict regulatory policies are formulated in all regions. Because of the 
substantial connection between housing and residents’ job and life, the reasons 
of housing price changes have also become the focus of scholars’ attention. 

With the steady development of social economy as well as the improvement of 
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residents’ income level, the housing preference of people is more focused on the 
perfection of public services around the residence. The local governments are 
responsible for the supply of public goods in China. In the last decade, the pro-
portion of local fiscal expenditure in the total fiscal expenditure has increased to 
85.41% in 2016 from 77% in 2007. Therefore, the support of local fiscal expend-
iture plays an important role in road traffic, education and medical care, as well 
as social security. The local governments of economically developed provinces 
can provide more fiscal expenditures to improve the supply of local public 
goods. With the urbanization and population flow, the regions featured with 
better supply of public goods would attract significant in-migration, and the 
housing price would go up as well. Against this backdrop, it is of great signific-
ance to study the influence of local public expenditure on the housing price in 
our country. 

The economists have believed that the housing price is decided by the con-
struction cost and the economic fundamentals that reflect the relationship be-
tween supply and demand. Yet according to the relevant researches, the housing 
prices changes in recent years cannot be fully explained by economic funda-
mentals. The status quo in China is the lack of investment channels for residents 
and the missing of real estate possession tax, which endows housing with great 
investment value. The simultaneously rising of volume and price in real estate 
market for many years drives up the investment sentiment greatly, thus the 
housing market has the characteristics of investment market. Under the assump-
tion of investment market, the consumer expectation of house-purchase can be 
viewed as an important factor that affects housing price.  

Therefore, through the literature review and theoretical analysis, based on the 
discussion about transmission mechanism of local public expenditure on hous-
ing price under different housing market types, the paper performs an empirical 
study on the influence of various public expenditures on housing price by using 
Chinese panel data of provinces from 2007 to 2015. The paper aims to explore 
the capitalization effect and level of public expenditure in China, and further 
analyze the differences of capitalization levels so as to reflect residents’ prefe-
rence for public goods. 

The innovation of this article lies in: 
1) Previous studies focused on the impact of the scale of local fiscal expendi-

ture on housing prices, while few scholars further analyzed the differences in the 
impact of local public expenditure on housing prices, that is, the differences in 
the degree of capitalization of different public expenditures. By analyzing the 
differences in the degree of capitalization of different public expenditures, this 
paper provides the basis for measuring the efficiency and structure of public ex-
penditures. 

2) Housing has both the properties of consumer goods and the properties of 
investment goods. Therefore, there is no conclusion about whether the housing 
market is biased toward the consumer market or the investment-oriented mar-
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ket. Most scholars in China study the capitalization of public expenditure based 
on the framework of the consumer housing market. Fewer people analyze the 
extent and impact of capitalization of public expenditures under the framework 
of the investment housing market. In this paper, we test the dynamic and static 
panel model, and the empirical results show that our housing market is more 
investment-oriented market. For investment-oriented market framework, the 
transmission mechanism and impact of public expenditure capitalization are 
discussed. 

The shortcoming of this article is that adopting inter-provincial panel data is 
too macroscopic, resulting in too few data observations. The data from 70 big 
and medium-sized cities, which are frequently announced by the state, should be 
adopted. The empirical results are more credible. 

2. Literature Review, Theoretical Analysis and Hypothesis  
Proposing  

In view of the relationship between local fiscal revenue and expenditure and 
housing price, foreign scholars focus on analyzing the impact of local public ex-
penditure property tax on housing price. The earliest theoretical analysis about 
the impact of public service expenditure on housing price is conducted by 
American economist Tibbert who put forward the theory of “vote by foot” in 
1956. The theory means that on the basis of population free flow, people can se-
lect the most suitable neighborhood by means of measuring the public services 
and tax policies in different regions. The important contribution of the theory is 
to point out the fact that under the full flow of population and the competition 
of local governments, population location may allow the government public fis-
cal expenditure and tax revenue to capitalize into the housing price, thus the lo-
cal public goods can be allocated effectively through housing market [1]. 

After the investigation of 53 cities and towns around New Jersey, American 
economist Oates (1968) explores the relationship between public service ex-
penditure, property tax and housing price based on Tiberian Model and draws 
the conclusion that the public service expenditure is positively related with 
housing price, while the property tax is negatively related with housing price [2]. 
Later Langkevin and Tianlunian (2004) et al. perform a large amount of empiri-
cal studies to explore the relationship between property taxes, public expendi-
ture and housing prices by using data from different regions of United States, 
and the study results have mirrored the conclusion of Oates [3].  

With the development of urbanization level as well as the improvement of lo-
cal public expenditure system in China, the supply of local public goods has 
gradually reflected “vote by foot” mechanism. Many scholars have performed 
relevant empirical analysis on local public expenditure and housing price. Tak-
ing 35 large and medium-sized cities in China as the research object, Liang 
Ruobing and Tang Yun (2008) use the dynamic panel regression model to prove 
that the intensity of local fiscal expenditure and the level of local public services 
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have significantly positive effect on the commercial housing prices [4]; according 
to the data of 31 provinces and municipalities, Du Xuejun, Huang Zhonghua 
and Wu Cifang (2009) use Granger causality test to verify that the growth of lo-
cal public expenditure plays a significant role in the increase of housing prices 
[5]. The growth of housing price caused by the expansion of public expenditure 
is usually called the capitalization of public expenditure by academic circles. For 
example, Guo Xiaodong and Lu Chaoyun (2009) define the capitalization of fis-
cal expenditure as the phenomenon of public goods utility being transferred into 
the housing asset income. Deng Huihui, Yu Yihua and Gong Ming (2013) stu-
dies the relationship between public services and housing price by using spatial 
lag two-way fixed model and proves that the imbalance of public service level is 
the vital reason for regional departure of housing price.   

With the in-depth study, scholars began to differentiate the types of public 
expenditure and explore the influence of different public goods supplies on 
housing price, such as traffic conditions and education level, etc. The earliest 
study on the influence of single public goods supply on housing price is con-
ducted by Alonso (1964) who analyzes the impact of communicating distance of 
housing price by establishing “land-market” model. According to the model, the 
farther from the urban center, the higher the traffic costs will be, therefore, the 
distance between housing and urban center is inversely proportional to land 
price [6]. Taking metro line in Beijing as the sample, domestic scholars Feng 
Changchun and Li Weitai et al. (2011) explore the impact of subway on housing 
price within 2 km around the metro line. According to the research, the track 
traffic represented by subway has a significant impact on the surrounding hous-
ing price. The impact effect will decline exponentially with the distance increas-
ing between housing and subway, and the impact effect will be no longer signif-
icant when the housing is 2 km away from the subway. 

High-class educational resources are conducive to improve the housing value 
within the school district. By using housing price and school district model, 
American scholars Bayer, Ferreira and McMillan (2007) perform the research on 
San Francisco Bay Area and find that every 5% of improvement in schools’ 
teaching quality can increase 1% of residents’ willingness to make house-purchase, 
and the associated impact is featured with consumption upgrade, which means 
that with the growth of income level, residents will produce higher demands for 
high-quality education [7]. The regional distribution of educational resources 
may have influence on housing price. On the basis of sample study on schools 
distribution in Shanghai, Feng Hao and Lu Ming (2010) find that the differential 
distribution of quantity and quality of educational resources in single region has 
been partly reflected on the differences of regional housing prices, which proves 
that education expenditure has a capitalization effect on housing price. 

According to Tiebout theory, different groups have different preferences on 
public goods, thus the willingness to pay are different at various public goods 
[8]. Such difference will be fully reflected on the market bidding behavior of 
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residents during location selection. People with same preferences tend to realize 
the clustering phenomenon during the constant bid-rent of location selection, 
and different groups will live separately to form dispersion phenomenon. The 
clustering and dispersion phenomenon can amplify the capitalization effect of 
public goods supply in housing price and form a social multiplier to strengthen 
the capitalization effect of public expenditure. For example, according to the 
study prepared by Bayer (2007), the capitalization effect of school on housing 
price has increased by 70% - 75% due to the existence of social multiplier. The 
residential sorting can help local government provide public goods more effi-
ciently based on the preference differences of residents. Yet Glaeser (2001) ar-
gues that the dispersion of residential areas caused by excessive residential sort-
ing can restrain the consumption of low-income groups on public goods. 

To sum up, the predecessors perform researches mainly based on two aspects: 
one is to study the impact of local public expenditure on housing price; second is 
to study the impact of single public goods supply on housing price. According to 
the general study on the relationship between the supply of public goods and 
real estate price, population can perform migration flow by comparing the 
supply levels of public goods, while the supply levels of public goods can be ca-
pitalized into housing price. The clustering and dispersion phenomenon caused 
by bid-rent of location selection can strengthen the impact of public goods 
supply on housing price in the form of social multiplier. Based on the empirical 
analysis of urban and inter-provincial data in our country, domestic scholars ve-
rify that the local public expenditure in China has a significant galvanizing im-
pact on housing price.  

The previous studies focus on the impact of local fiscal expenditure on hous-
ing price, yet few scholars have analyzed the impact differences of various local 
public expenditures on housing price, namely the differences of capitalization 
among different public expenditures. And also, the impact of consumer expecta-
tion has been less considered among all factors that affect housing price.  

Combining with Tiebout model and the extended analysis of model, the theo-
retical framework is to analyze the selection of consumer’s residential area based 
on the maximization of consumer utility as well as the income constraint. It 
contains a basic assumption that the real estate market is a consumer-type mar-
ket oriented by relationship between supply and demand. Based on the assump-
tion of consumer-type market, the theoretical logic of scholars to analyze the ca-
pitalization of public expenditure is the improvement of residents’ demand. The 
local governments improve the public service levels via fiscal expenditures, and 
the rational consumers tend to migrate to meet their own demands for public 
goods and maximize their utility. Housing demand in areas with better public 
services will increase, which brings about the rising of local housing price.  

The fundamental factors such as population, mortgage interest rate and resi-
dent income in China are basically stable in the short term, therefore, the resi-
dents' demands for housing shall not experience sharp fluctuation. According to 
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the statistics result however, under the background of soaring hous-
ing-price-to-income ratio as well as the increasingly growth of housing price, the 
transaction volume of new commercial housing in 35 large and medium-sized 
cities of China is increased rapidly with an average annual growth rate of 14% 
during 2006-2013. The upstream of market participants cannot be fully ex-
plained by the relationship between supply and demand. 

According to the latest China’s Regional Financial Operation Report released 
by People’s Bank of China (2017), due to the limited investment channels and 
the low investment return, housing also carries the investment demand of resi-
dents. If housing is acted as investment goods, the housing price will obviously 
be affected by market expectations. Some domestic scholars have performed re-
levant studies on the influencing mechanism of relationship between market 
participants’ price expectation and housing price fluctuations. Zhou Jingkui 
(2005) believes that if there is asymmetric information between purchaser and 
real estate market, consumer beliefs and feedback effect will result in housing 
price fluctuations [9]. Based on the research data of Chengdu City, Zheng Siqi 
and Wang Yixiao (2007) find that consumers will improve their housing de-
mands based on expectation of housing price rising in the coming year. Song 
Chunhe (2010) argues that the expectation of housing price rising will cause the 
early release of housing demand. The increasingly growth of housing price will 
reinforce consumers’ expectation of housing price rising, which forms a conti-
nually positive feedback. 

Assuming that housing market is an investment market oriented by market 
expectation, the mechanism that market expectation affects transaction beha-
viors lies in the comparison between the expected return of housing investment 
and that of other investment tools. If the return on housing investment is high, 
the expectation of housing price rising will become intense, which can promote a 
rapid increase of housing price. The return of housing investment mainly in-
cludes two parts: housing rental income and housing value improvement [10]. 
The price-to-rents ratio maintains a quite low level in China for a long term; 
therefore, it is uneconomical behavior to select housing investment simply by 
virtue of rental income. The investment return of housing is more dependent on 
the housing value improvement, while the housing value improvement is de-
rived from the engergization of surrounding public services. The expansion of 
local public expenditure brings about the wealth effect of housing appreciation 
for the housing owners. And the missing of real estate possession tax results in a 
desirable expected return rate on investment real estate market. Therefore, the 
capitalization effect of public expenditure can strengthen the expectation of 
housing price rising under the assumption of an investment market. 

Based on the above analysis, the paper puts forward the following research 
hypotheses: 

Hypothesis 1: The capitalization effect of public expenditure is remarkable, 
and different public expenditures have different effects on housing price; the 
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difference reflects resident’s preference for public expenditure at present.  
Hypothesis 2: The real estate market is more inclined to the investment mar-

ket at present and greatly affected by consumer expectations. The capitalization 
effect of public expenditure on housing price maintains positively prominent.  

Based on the panel data of 30 provinces in China during 2007-2015, the paper 
makes use of the static panel model to test the effect of various public expendi-
tures on housing price and analyzes the differences on the capitalization effects 
of different public expenditures. Consumer expectation is introduced into the 
dynamic panel model so as to verify that whether the current real estate market 
in our country is the investment market oriented by market expectation, as well 
as to test that whether the impact of public expenditure on housing price is con-
sistent with the results of static panel. Based on the results of empirical study, the 
paper will provide reasonable policy suggestions for local governments to adjust 
the proportion and structure of public expenditure and promote the sound de-
velopment of real estate market. 

3. Empirical Analysis 
3.1. Data Sources, Index Selection and Model Specification 

The paper performs empirical test and analysis based on the panel data of 30 
provinces in China during 2007-2015 (Tibet and Ningxia are not included due to 
data missing). The model data comes from China Statistical Yearbook of Terri-
torial Resources, China Statistical Yearbook of Real Estate, China Statistical 
Yearbook and China Statistical Yearbook of Employment and Population. The 
new reform of government fiscal revenue and expenditure took effect in 2007 
and has listed various expenditures about the classification of government ex-
penditures; therefore, the data in the paper is selected from 2007. Due to the 
time lag in China’s fiscal data, the data range is only collected in 2015. 

Based on the previous literature review and the above analysis, the paper takes 
the selling price of commercial housing as explained variable and the local public 
expenditure as explanatory variable. Public education expenditure, public 
transport expenditure and public health expenditure that may have significant 
impact on housing price are selected to test the differences on the impact of dif-
ferent public expenditures on housing price.  

As a heterogeneous commodity, housing actually is affected by the housing 
quality, geographical location and economic location, etc. As for the selection of 
control variables, the paper introduces the following indicators as control va-
riables from the perspective of housing’s supply and demand and monetary pol-
icy: 

1) Land price: the value standard is the income of unit land leasing. From the 
perspective of real estate developer, land price and housing price are like “flour 
and bread”, and land price can be viewed as the prime cost of housing price. The 
rising of land price can bring about the growth of real estate development cost 
and then drive up the selling price of housing. The effect of land price on hous-
ing price is expected to be positive. 
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2) Annual incremental completed residential area: the value standard is the 
“completed housing area” of all cities provided by China Statistical Yearbook 
(Million square meters). From the perspective of housing supply, the annual in-
cremental completed residential areas can reflect the actual incremental housing 
supply each year. The adequate housing supply may have certain inhibiting ef-
fect on housing price; therefore, the coefficient is expected to be negative.  

3) Urban population density: the value standard is population density (Per-
son/Square kilometer) of urban built-up areas provided by China Statistical 
Yearbook of Employment and Population. From the perspective of housing de-
mand, population density can better reflect the rigid demand of registered pop-
ulation for housing. In view of the fact that rural areas are mainly self-built 
houses, urban population density is selected as the measurable indicator for 
higher precision. In general, population density is in direct proportion to hous-
ing price, so the coefficient is expected to be positive. 

4) Per capita disposable income. The per capita disposable income of every 
province is used to reflect the local economic level and residents’ affordable abil-
ity. The coefficient is expected to be positive. 

5) Loan rate for purchasing house. From the perspective of monetary policy, 
the medium and long-term (5 years and above) benchmark loan rate are used to 
signify the loan rate for purchasing house. Housing loan policies such as interest 
rate are important exogenous variable that affect the changes of housing price, 
and the increase of housing loan rate can significantly drive up residents’ hous-
ing cost. Therefore, housing price is negatively related with interest rate, and the 
coefficient is expected to be negative. 

In order to avoid the influence of heteroscedasticity and data fluctuations, the 
paper performs a natural logarithm operation to all variables so as to get new va-
riable. Thus the following logarithmic econometric model is formulated in the 
paper: 

( ) ( ) ( ) ( )it 1 it 2 it 3 it it t itln HP ln AEE ln ATE ln AME Xα α α γ ω ε= + + + + +    (3.1) 

Herein α is a constant term; while α1, α2 and α3 are explanatory variable coeffi-
cients. And i refers to individual unit, t refers to the period. HP stands for the 
selling price of housing, while LP refers to the income of land releasing; AEE, 
ATE and AME respectively represent the per capita education expenditure, per 
capita transport expenditure and per capita medical expenditure. X is the control 
variable containing per capita disposable income (PCDI), population density 
(PD), annual incremental completed residential area (BA) and the logarithmic 
value of medium and long-term loan rate (LR); ω is annual fixed effect, while ε 
represents white noise error. The definition and statistical description of all va-
riables are shown as Table 1. 

3.2. Empirical Test Steps and Analysis 
3.2.1. Static Panel Test on the Impact of Local Public Expenditure on  

Housing Price 
Static panel is used to inspect the relationship between local public expenditure  
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Table 1. Variable definition and descriptive statistics. 

variables 
The meaning of  

economic variables 
Mean 
value 

Standard 
deviation 

Maximum Minimum 
Expected 
symbol 

HP 
Average price of commodity 

house sales/m2 
5130.35 3382.37 22,300 1851 + 

LP 
the income of unit  

land leasing/m2 
1231.82 2242.22 26,050.37 60.08 + 

AEE 
Per capita education  

expenditure 
1300.00 676.11 3942.27 348.1 + 

ATE 
per capita transport  

expenditure 
527.94 494.67 3508.71 28.83 + 

AME 
per capita medical  

expenditure 
530.02 301.45 1707.07 93.15 + 

PCDI per capita disposable income 21,127.33 7862.12 52,961 10,012.3 + 

PD 
population density  

(people per square kilometer) 
2773.64 1240.82 5967 622 + 

BA 
annual incremental completed 

residential area  
(thousand square meters) 

2885.93 2026.97 10,296.96 171.2 - 

LR long-term loan rate (%) 6.52 0.59 7.34 5.49 - 

 
and housing price. The regression Equation (1) in Table 2 is the regression re-
sult of fixed effect on the sample data, while Equations (2) and (3) are the re-
gression results that respectively use random effect and mixed OLS. The esti-
mated results of three above methods are concordant based on the positive and 
negative regression coefficient as well as the prominence of regression coeffi-
cient, which indicates that the regression result is robust. 

F-test and Hausman test are conducted to the models so as to determine 
which model shall be used for the regression analysis: mixed OLS model, fixed 
effect model or random effect model. The test results are shown as follows: 

The probability of F statistical magnitude is 0.0000. According to the test re-
sults, the fixed effect is superior to mixed OLS, while the fixed effect model is 
better than random effect model. Thus the paper selects the fixed effect model as 
the final conclusion. 

According to the regression results, the model goodness of fit is 0.9314, and 
the overall significance level “F” is 393.76, which indicates that the regression 
equation has a quite good imitative effect. Among the explanatory variables, lo-
cal public education expenditure and public transportation expenditure is in 
prominently direct proportion to housing price, and the public education ex-
penditure has the greatest effect on housing price with the elastic coefficient of 
0.14, which means that 1% of improvement on per capita public education ex-
penditure will cause 0.14% of increasing on housing price; the elastic coefficient 
of public transportation expenditure is 0.08, which indicates that public educa-
tion expenditure and public medical expenditure have prominent capitalization  
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Table 2. Result of static regression. 

 

Fixed effect Random effect Mixed OLS 

(1) (2) (3) 

LnHP LnHP LnHP 

Lnlp 
0.0427*** 
(0.0167) 

0.1020*** 
(0.0183) 

0.3177*** 
(0.0213) 

Lnaee 
0.1396*** 
(0.0510) 

0.1038* 
(0.0582) 

0.3364*** 
(0.0786) 

Lnate 
0.0799*** 
(0.0150) 

0.0523** 
(0.0172) 

−0.0462 
(0.0373) 

Lname 
0.0486 

(0.0411) 
0.0003 

(0.0467) 
−0.2064*** 

(0.0682) 

Lnpcdi 
0.3199*** 
(0.0650) 

0.4742*** 
(0.0705) 

0.7409*** 
(0.1029) 

Lnpd 
0.0916*** 
(0.0415) 

0.0397 
(0.0353) 

0.0380 
(0.0239) 

Lnba 
−0.0523** 
(0.0292) 

−0.0149 
(0.0248) 

−0.1236*** 
(0.2097) 

Lnlr 
−0.0474 
(0.0833) 

−0.017 
(0.0782) 

0.1194 
(0.1485) 

Constant 
2.9698*** 
(0.5293) 

1.8209*** 
(0.5387) 

−0.8518 
(0.7226) 

R2 0.9314 0.9245 0.8814 

Sample size 270 270 270 

 
effect on housing price. Yet the impact of public medical expenditure on housing 
price fails to pass the significance test, which indicates that the medical expend-
iture in China has no capitalization effect on housing price. 

As for control variables, the test results of variables such as per capita disposa-
ble income, population density and annual incremental completed residential 
area which reflect the relation between supply and demand are all prominent 
and consistent with the expectation. The impact of per capita disposable income 
on housing price is greater than that of other variables, the per capita disposable 
income therefore can be considered as the major factor that affects housing 
price. Yet the housing loan rate that reflects the monetary policy fails to pass the 
significance test, which indicates that the real estate market is the consumer 
market dominated by the relation between supply and demand under the static 
panel model, and the capitalization of public expenditure is of great prominence. 

3.2.2. Robustness Test of Introducing Consumer Expectation 
The capitalization effects of different public expenditures are tested in the static 
panel test, and the individual effects of regions are solved via the fixed effect. The 
test results are generally robust and unbiased. 

Consumer expectation is introduced to the models in the dynamic panel test. 
If consumers have adaptive expectations on the rising of housing price, the cur-
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rent demand of housing purchasers will affected by the changes of previous 
housing prices. Consumers’ adaptive expectations on the rising of housing price 
can greatly promote the current demand of housing purchase. Based on the ex-
isting research literature, the lagged growth rate of housing price is used as the 
proxy variable of consumer expectation. 

The models can be reconfigured as follows:  

( ) ( ) ( ) ( )
( )

it 1 it 1 2 it 3 it

4 it it t it

ln HP ln HP ln AEE ln ATE
ln AME X

α α α
α γ ω ε

−= + +
+ + + +

         (3.2) 

ln(HPit-1) is the previous growth rate of housing price and used as the proxy 
variable of consumer expectation here. Other explanatory variables are the same 
as Equation (3.1). Because the lagged term of explained variable is introduced 
into the equation, the endogenous problem caused by the independent variable 
are naturally formulated, which may produce errors of parameter estimation. 
Therefore, the differential GMM is used to perform first difference on Equation 
(3.2). 

According to the previous researches, there is an obvious endogenous rela-
tionship between housing price and land price, and the directions of mutual in-
fluence are positive. Therefore, the land releasing price can be defined as endo-
genous explanatory variable, and the lag phase of ln(LPit) and ln(HPit-1) shall be 
introduced as instrumental variable after the first difference. The 2 - 4 lag terms 
are used as the instrumental variable in the paper. The differential GMM can 
reduce the valid sample of models and eliminate the variables that do not change 
with time. In view of the shortcomings of differential GMM estimation method, 
the system GMM estimation method is used to deal with the weak instrumental 
variables and keep the variables that do not change with time [11]. 

Table 3 shows the results obtained by means of GMM method. Equation (1) is 
the estimation result by using fixed effect, while Equations (2) and (3) are the 
lists of estimation results by using differential GMM and system GMM. Accord-
ing to the estimation results of models, due to the excessive application of in-
strumental variables, system GMM results in the over identification, while diffe-
rential GMM has a quite high effectiveness due to the less application of instru-
mental variables as well as the quite low L. (lnhp) coefficient. Therefore, diffe-
rential GMM estimation is used as the final tracking result in the paper. 
 
Table 3. F test and test result of Hausman. 

Test method Original hypothesis Statistical magnitude P value 

F test 

H0: The intercept terms of 
different individuals are the 

same (mixed regression 
model) 

45.75 0.0000 

Hausman test 

H0: Individual effect has 
nothing to do with  

regression variable (random 
effect regression model) 

original: 52.73 
sigma more: 109.77 (0.0000) 

sigma less: 78.76 (0.0000) 
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The results of Hansen test and Arellano-Bond residual sequence are prepared 
at the end of Table 4. The p value of Hansen test is 0.477, which indicates that 
instrumental variable is valid. The residual sequence has first-order correlation 
but no prominent residual second-order autocorrelation, which proves that the 
regression results are robust. 

According to the estimation results of differential GMM, the elastic coefficient 
of housing price lag phase on housing price is 0.704, which means that every 1% of 
improvement on previous housing price can drive the increasing of current 
housing price by 0.704%. The elastic coefficient is far greater than that of other 
explanatory variables, which indicates that consumers’ adaptive expectation on 
housing price is the major factor that brings about the current rising of housing 
price. The reality explanation is: the bundling of housing property and public 
services in China leads to the fact that the public services enjoyed by housing pur-
chasing is far greater than that enjoyed by housing renting. The capitalization ef-
fect of public expenditures drives up the housing value, and the housing owners 
are enjoying the wealth effect caused by the improvement of public services.  
 
Table 4. Robustness test of dynamic panel. 

 

Fixed effect differential GMM system GMM 

(1) (2) (3) 

LnHP LnHP LnHP 

L.Lnhp 
0.5694*** 
(0.0637) 

0.7049*** 
(0.0491) 

1.0312*** 
(0.0285) 

Lnlp 
0.0377** 
(0.0155) 

0.0564*** 
(0.0076) 

0.0489*** 
(0.0093) 

Lnaee 
0.0685* 
(0.0473) 

0.1049*** 
(0.0077) 

0.0286** 
(0.0186) 

Lnate 
0.0962*** 
(0.0140) 

0.0458*** 
(0.0189) 

0.0562*** 
(0.0054) 

Lname 
−0.0540 
(0.0416) 

−0.1166*** 
(0.0095) 

−0.1217*** 
(0.0149) 

Lnpcdi 
0.0349 

(0.0675) 
−0.0221 
(0.0431) 

0.0266 
(0.0401) 

Lnpd 
0.0354 

(0.0322) 
0.0273 

(0.0258) 
−0.0015 
(0.0078) 

Lnba 
−0.0555* 
(0.0252) 

−0.0194** 
(0.0080) 

−0.0060 
(0.0066) 

Lnlr 
−0.2010*** 

(0.0601) 
−0.2416*** 

(0.0175) 
−0.3216*** 

(0.0193) 

R2 0.9381   

Sample size 240 210 240 

Arellano-Bond test for AR(1)  0.008 0.001 

Arellano-Bond test for AR(2)  0.691 0.624 

Hansen test  0.477 0.986 
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Yet due to the missing of real estate possession tax, the housing owners have ob-
tained the excess earnings that exceed their tax burden level, which goes against 
the tax revenue principle. To some degree, it has caused the heavy speculative 
sentiment in Chinese real estate market and formulated a price expectation of 
“keep going up”, as well as stimulated the housing demand. On the other hand, 
the lack of flexibility in land supply has reinforced the expectation on rising of 
housing price.  

Meanwhile, when the empirical results of dynamic panel model is compared 
with that of static panel model, the control variables such as per capita disposa-
ble income and urban population density that reflect the relation between supply 
and demand only have tiny impact on housing price, which reflects that the 
pricing mechanism of current housing market in China is partial to invest-
ment-oriented market and dominated by the expectation of market price.  

The capitalization effect of public expenditure maintains significant under the 
background of investment-oriented market. Among all public expenditures, the 
elastic coefficient of education expenditure is 0.1049, while the elastic coefficient 
of transport expenditure is 0.0458, which have prominently positive impact on 
housing price and are consistent with the regression results of static panel.  

4. Conclusions and Policy Suggestions 

Based on the inter-provincial panel data during 2007-2015 in China, the paper 
performs empirical analysis about the impact of various public expenditures on 
housing price. Public education expenditure and public transport expenditure 
have significantly positive influence on housing price. Among the expansions of 
various fiscal expenditures, public education expenditure is the most effective 
type to promote the capitalization of commercial housing. The capitalization 
degree of public expenditure can be viewed as a standard to measure residents’ 
willingness to pay for public goods. Under the condition that land ownership 
and the right to use are separated in China, the capitalization degree of public 
expenditure in housing price can fully measure the satisfaction level of public 
goods supply on residents’ preference. According to the empirical results, resi-
dents generally have a higher preference for high-quality education resources. 
The policy of “nearest school” enjoyed by China housing has connected the right 
to obtain high-quality education resource with ownership of surrounding hous-
ing, which has partly intensified the capitalization degree of education expendi-
ture. 

The positive impact of public expenditure on housing price shows the in-
creasing growth of demands on high-quality public services. The realistic con-
tradiction is however, the imbalance of regional economic development and the 
difference in local financial resources, which brings about a wide gap of per ca-
pita public expenditure among different regions and the imbalance of public 
goods supply. The differentiated public expenditure in turn, can strengthen the 
regional differences of housing price via capitalization. The soaring of housing 
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price in the region with more high-quality public services seems to be inevitable.  
Based on the assumption that the housing market is an investment-oriented 

market, consumers’ adaptive expectation is introduced and a dynamic panel data 
model is formulated to perform the robustness test. According to the results, 
consumer expectation is the critical reason to promote the current rising of 
housing price, and the housing market has deviated from its consumption 
attribute but has a much heavier focus on investment attribute. Under the back-
ground of investment-oriented market, the rising expectation of housing price 
comes from the constant public services expenditure, and the housing value is 
energized by public services, while the capitalization of public services can drive 
the rising of housing price as well. The capitalization effect of local public ex-
penditure is sound and stable. 

In order to promote local government to provide more balanced and more 
suitable public services for the masses and promote the equalization of public 
services, the government shall reasonably guide consumers’ expectation by vir-
tue of various measures and control the excessive rising of housing price in some 
provinces and cities. The policy suggestions are as follows:  

1) Local government shall adjust the structural and regional proportions of 
public expenditure so as to cope with residents’ preferences. According to the 
empirical results, the public education expenditure is featured with the highest 
degree of capitalization, which indicates residents’ demand for high-quality 
education resources at present. Local government shall properly enlarge the 
proportion of public education expenditure in budget preparation. The central 
government shall strengthen the payment of special financial transfer to the re-
gions with poor public services and promote the equalization of inter-regional 
public services. Equalization of public services can partly alleviate the difference 
of regional housing price caused by the difference of regional public goods 
supply. 

2) Enlarging housing supply through multiple channels, and ameliorating 
consumers’ expectation on housing price rising caused by the imbalance of 
housing supply and demand. Local government shall properly increase the 
supply of residential land and lease land, improve the relation between housing 
supply and demand, and reasonably guide the housing consumption. In order to 
realize the social equity of housing allocation, local government shall fortify the 
construction of indemnificatory housing continually and improve the mul-
ti-channel housing security system. 

3) Strengthening the local tax system and starting to collect property tax as 
soon as possible. The real estate possession tax based on housing value can sig-
nificantly enlarge the possession cost of housing as an investment, and partly 
suppress the current investment demand on real estate as well as the blind price 
expectation so as to control the inertial rising of housing price. Meanwhile, 
property tax revenue can provide financial resource for the local government 
and guarantee the supply of better public services. 
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In view of the capitalization effect of public expenditures, the government 
revenue can be increased by the wealth effect of real estate appreciation, and the 
revenue growth allows the local government to enlarge public expenditure, thus 
a positive cycle is formulated. Regional differences on speed-raising of housing 
price have strengthened the regional gaps among enjoyable public services. 
Therefore, property tax shall be defined as the central-local shared tax, and the 
central government shall promote the equalization of public services by means 
of the shared regional tax and special transfer payments. 

4) All local governments shall positively response to the national policy of 
“coequality of sale and rental”, and provide more effective supporting measures. 
“Coequality of sale and rental” requires that the tenant shall enjoy the same 
rights of public services as the homeowner do. The policy aims to untie the bun-
dling between housing ownership and public services, and remit the excessive 
rising of housing price in the scarce public resources. Because of the imbalance 
between scarce public resources’ supply and demand, the inhibiting effect of 
“Coequality of sale and rental” on housing price is quite limited in the short 
term. Yet the housing demand shunting caused by coequality of sale and rental 
can effectively reduce the undulation of real estate in the long run, and become 
an important measure to formulate a long-term mechanism of real estate regula-
tion. 
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