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Abstract

Real estate prices is the most controversial topic of people's livelihood, based on the dual attributes of government
intervention,this article analyzes equilibrium properties of real estate prices and government intervention on real
estate prices with two-tier stochastic frontier model. The results show that government intervention does play a
leading role in the promotion process of real estate prices. Chinese buyers were forced to accept a higher prices than
the equilibrium prices, but the net surplus that the government seized from the real estate has been decreasing year
by year, the government is intended to make the real estate prices stable through policy intervention; Besides,the
degree of intervention shows a significant geographical feature,that is,the eastern region’s intervention is the
strongest, followed by the western and the central.

Keywords: Real estate prices, Government intervention, Two-tier stochastic frontier model, Equilibrium prices
1. Introduction

Since the 21st century, the real estate industry step into the “golden decade”. It has made a significant contribution on
the development of the national economy. But at the same time, the gap between the real estate prices growth and
people's income has enlarged, and so many buyers feel powerless and frustrated. Excessive high real estate prices
makes the real estate rigid demanders put most of their income in housing savings, which resulting in the insufficient
of investment and consumption, the loss of social welfare, the decrease of people’s satisfaction. Therefore the stable
development of the real estate prices has become an important issue on the national economy and people's livelihood.
How to curb the rapid rise of real estate prices and make it return to a rational growth level has become the focus. In
face of increasing people’s welfare and economics, the government’s price intervention policy is often in dilemma.
Whether the blame to national government —"land sales to get money" is true, What is the impact of government
intervention on prices? Is the intention of the government intervention to stabilize housing prices or to promote the
economy? This article will discuss the above issues.

This paper argues that the impact of the government intervention on prices has dual attributes. On the one hand, the
government has the tendency to control the real estate price’s growth proceed from stabilizing people's livelihood
and improving people’s satisfaction; On the other hand, the real estate industry plays an important role in the
development of Chinese economy, so the government has the tendency to keeping the real estate prices increasing.
This paper use the two-tier stochastic frontier model to analyze the influence of government intervention on the real
estate prices from the perspective of intervention effect, periodic characteristics and the differences of regional. In
this paper, we provide a powerful evidence about the impact on real estate prices changes from Chinese government
intervention policy.

2. Literature Review

The majority of Chinese local governments made about 60% of its revenue from land resource-related taxes and
land-transferring fees during 2000-2009.And the land finance is the main source of local governments’ fiscal revenue.
In addition, the strengthen of the fiscal decentralization level, the competitive effects among local governments and
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the GDP growth which constitutes the performance evaluation system are important factors leading to the real estate
prices rising. Harris et al (2001) have shown that the influence of the federal government’s spending and local
governments’ spending on housing prices are different, and the local government’s spending can improve prices
significantly; According to Li and Li (2012),fiscal decentralization and local government competition have a
significantly positive effect on housing prices. We need establish a sound financial regulatory system and increase
the proportion of the local government in the fiscal revenue to make home prices rational growth; Besides that, Paulo
(2002) establishes an endogenous growth model to prove that a region's economic growth rate is affected by the
relative prices of housing and other capital on the assumption that the housing and other assets can be not completely
replaced; Du(2011)finds that the land price is the Granger reason of home prices by Granger causality test, not vice
versa; In addition, Lu (2011) show that China's fiscal decentralization can promote the behavior of the government
land leasing and narrow the gap in per capita local financial resources; Guo (2013) points out that the shortfall of
local government revenue has a significantly positive impact on housing prices and the behavior of local government
intervention play a key role in the house prices rising; Fan and Wu (2013) have analyzed the capitalization of public
expenditure in the housing prices and land price, they think that the capitalization of public expenditure in the
housing prices is weaker than that of the land price. So the local government get more capital gains. The behavior of
local government is a reflection of local government officials behavior. Perfect performance is the guarantee of
official promotion. Qian (2011) and Zhu (2013) are agreed with them.

The rapid growth of real estate prices is also an important factor causing the loss of social welfare and rich-poor
polarization. Kim & Ju (2003) find that the housing supply can significantly promote economic growth , but also
lead to a deterioration of income distribution and a decline of overall welfare; According to Chen and Qiu
(2011),high housing prices make urban residents feel inequality and the Low-income groups feel more; Li (2005)
and Liang (2010) document that the inequality of the real estate and financial assets directly determines the
inequality of the total property. 60% of these inequality is determined by real estate. At the same time, Yu and Lin
(2010) explore the decision mechanism of basic housing prices and the results show that: the income of consumer,
the cost of construction, the scale of the loan and the market forces of developer are all driving factors of housing
prices rising. 60% of rising can be explained by government intervention. And the government support take a
proportion of 60%; Yuan (2012) shows that whether rise or fall of housing prices all make the real income of
residents fall, but the impact on low-income groups is more serious; Chen and Fan (2014) carry out the study on
inflation by using the impulse response function and Bayesian decomposition, and the results show that loose
monetary policy play a major role on promoting China's housing prices. At the same time, he points out that
increasing real estate supply and curbing the prices of house can reduce the loss of social welfare. Based on the
above discussion, in consideration of increasing the social welfare and narrowing the wealth gap, the government
must take appropriate measures to stabilize real estate prices. Based on housing stock model, Wang (2011) makes a
quantitative evaluation about the effect of the main intervention policy on the housing market, and finds that the
national policy tools had a significant effect on the housing prices. Especially in 2005 and 2006, the state council
restrained price growth through two comprehensive interventions in different forms. Shao (2012) have found that in
the long-term, breaking the monopoly of urban land market contribute to curb the excessive growth of house prices.
In the short term, the local government need to change the practice of maximizing land revenue as the main decision.
Moreover, Chamon & Prasad (2010) and Song & Yang (2010) find that the saving rate of China's non-housing family
is significantly higher than the family with houses, and the saving rate of young family is higher. Buying a house has
become an important reason for young people to increase their savings. As the main force of China’s consumption,
the high saving rate of the younger generation will lead to a serious shortage of Chinese consumption and investment.
In view of reducing the saving rate to increase the consumption and investment, the Chinese government has the
tendency to stabilize prices.

3. Research Design
3.1 A Two-Tier Stochastic Frontier Model

Government intervention has a significant influence on the real estate prices. But considering the dual effect of the
government intervention, the purpose of the intervention is quite different. When the high housing prices lead to a
heavy burden on the house buyers, in view of stabilizing people's livelihood and improving the social welfare, the
government has tendency to introduce corresponding policy to control the real estate prices. For example, in 2005
and 2006, a series of real estate regulations was introduced to restrain the rising of real estate prices. The real estate
industry is a pillar industry of the national economy and plays an important role in the development of Chinese
economy. When the growth of economy is decreased, the central government has the tendency to promote the rise of
real estate prices. The same situation also applies to local government. The intervention policy exists two kinds of
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effects, the final level of real estate prices depends on the net effect. Therefore we can use the method of two-tier
stochastic frontier to build a regression model (Kumbhakar and Parmeter 2009), which is set up as follows:

FJSPy = F]SPy+e;=vi-witwy, @
Where FJSP;, is the actual level of real estate prices, FJSP;; is the optimal real estate prices level determined by
macroeconomic factors, disturbance term w; andu; reflects the two different tendencies of the government
intervention ,which are positive unilateral distribution. w; reflects the degree that the government adopt a series of
policies to promote the real estate prices. u; reflects the level that the government take measures to reduce the real
estate prices. In order to estimate parameter B and dual effects on real estate prices from government intervention. In
this paper, we assume: (1) v;~iid.N(0,a2), (2) u;~iid. Exp(o,,02), (3) w;~iid. Exp(o,,, 02).
v;, w; and u; are distributed independently of each other and from the regressors, x. Based on the above
assumption, probability density function can be deduced as follows:

f( l) — exp(al) (p( L) + ex?’(bl)f ( )d exp(at)cb( L) + exp(bt) (h) (2)

Where @(-) and ®(-) are the probablllty densny functlon and the cumulatlve dlstrlbutlon function of standard
normal distribution respectively, other parameters were set as follows:

_ oF Ei ‘h, = &i Oy, ., __ Ei ay
= 507 o T 20r 0, M =5, T, T 5, g,
For a sample containing n observatlons the log-likelihood function can be expressed as follows:
InL(X;0) = —nIn(o, + 0,,) + XL, In[e%D(c;) + elid(h;)] €)

Where 8 = [B, 6,,0,,0,]". The ML estimates of all the parameters can be obtained by maximizing the above log

likelihood function.
We focuses more on the net surplus of the double effect impact of government intervention in this paper, so we need
to deduce the conditional distribution of w; and w;, which can be represented as f(u; | ) and f(w; | g)
respectively.

Aexp(—Aup)®P(u;/oyp+h;)

flule) = @(h;)+exp(a;—b)P(c;)
Aexp(=Aw)®(w;/ay+c;)

fwil &) = o @ rexplabpote) (3b)
r=1/o,+1/a,, in them. With these conditional distributions in (3a) and (3b), we can derive the conditional
expectation as:

(32)

iy A [®(h)+exp(a;—b;)exp(cZ /2—0,c)P(c;—0p)]
B el e) = 1= emp(a oot (42)
—w; _ A [®(c)+exp(bi—a)exp(of /2—0,h) P(hi—0p)]
EQ =l e) = 1 = banotorexp(@rboo(e)]
Furthermore, the net surplus (NS) can be expressed as:
NS=E(l—e™Vi|lg)—E(l—e™™|g)=E(e™™—evi]|g) (5)
When do the empirical research using (1), o, appearsonlyin a; and c;,while g,, appearsonlyin b; and d;.The
policy factors that affect the real estate prices are very complex, not only including direct intervention but also
indirect intervention, the advantage of two-tier stochastic frontier model compared with other regression models is
that the analyst does not need to make a priori assumptions about the form of policy objectives and macro-economic
factors which influence real estate prices, but to evaluate the effect of government intervention in real estate prices

according to the estimation results.
3.2 Data and Variable

The data comes from the CSMAR database, consisting of the macroeconomic indicators of 31 provinces and
municipalities during2008-2013.The level of home prices (FIJSP) is measured by the log real estate prices. The
income gap between urban and rural areas (CXSRC) is defined as the log per capita annual income difference
between urban and rural. The growth rates of GDP are adopted to replace the level of economic development (GZ).
The ratio of non-state investment and the total investment replaces the degree of market (SCH). The exports of local
divided GDP (DWKF) and the log real estate completed area(JGMJ) are also introduced in the model. All results are
processed by STATA11.2. The variable descriptive statistics is as follows table 1.

(4b)
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Table 1. Variable descriptive statistics

Variable  Mean Std Max Min E-mean C-mean W-mean
FJSP 8.4178 0.4736 9.8284 7.5795 8.8605 8.1852 8.1672
CXSRC  2.9795 0.5461 4.2809 2.0341 2.5779 2.7496 3.5009
Gz 0.1563 0.0626 0.3227 0.0059 0.1399 0.1561 0.1714
SCH 0.6823 0.1195 0.8855 0.2663 0.7581 0.7200 0.5878
SCHsq 0.4798 0.1513 0.7841 0.0709 0.5803 0.5253 0.3574
DWKF 0.1545 0.2430 1.2130 0.0016 0.3496 0.0642 0.0359
RISR 9.3089 0.3535 10.2858 8.6063 9.6068 9.2286 9.0894
JGMJ 10.7407 1.3819 13.4288 5.3995 11.3582 11.1126 9.9267

4. Empirical Results

The main objective of estimating a two-tier stochastic frontier function is to obtain observation-specific estimates of
extracted surplus by the dual influence of government policy interventions. In order to ensure the robustness of the
regression results, we use different models to estimate results respectively, which is shown in table 2: Model 1
presents results by the standard OLS regression, the model Il and 111 is maximum likelihood estimation (MLE) based
on the two-tier stochastic frontier model. In the model I, we assume that the government does not have the tendency
to intervene the real estate prices. In the model 11, the form of random disturbance term is bilateral.

Table 2. The estimates of dual intervention

Dependent variable FJSP
model | model Il model 111
CXSRC 0.0349 0.0546*** 0.0631**
(0.0413) (0.0014) (0.0301)
GZ 0.3724 0.2948*** 0.3448*
(0.2562) (0.0289) (0.2043)
SCH 4.4408*** 2.7208*** 2.6077***
(0.9110) (0.0610) (0.7051)
SCHsq -3.5330*** -2.6236*** -2.4358***
(0.7012) (0.0457) (0.5334)
DWKF 0.1952** 0.1523*** 0.2192%***
(0.0756) (0.0058) (0.0592)
RJISR 1.3639*** 1.2836*** 1.2377***
(0.0671) (0.0043) (0.0624)
JGMJ -0.0827*** -0.0051*** -0.0169
(0.0175) (0.0013) (0.0160)
CON -4.9185%** -4.3338*** -3.9290***
(0.7383) (0.0390) (0.6455)
Adj-R? 0.8254
Log-likelihood values -154.9024 58.5101
LR Value (P Value) 778.25(0.000)

**x** and * represent significance at 1%, 5% and 10% level respectively, with the standard error in parentheses.LR
is the likelihood ratio test results; The original hypothesis is "There is no difference between the two sides stochastic
frontier model and the maximum likelihood estimation model".

The likelihood ratio test results show that there are significant differences between model Il and IlI, so it is
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reasonable to assumes that the form of random disturbance term is bilateral. The following analysis are based on the
estimated results of the model 111 .

Seen from the estimated result, urban-rural income gap(CXSRC),economic development (GZ), the level of opening
to the outside(DWKEF), the per capita income (RISR)have significant positive effects on the real estate prices. Market
supply(JGMJ)has negative effects on the real estate prices. The level of marketization and the real estate prices show
a "inverted U-shaped" relationship. This is consistent with the theoretical expected results.

In order to further analyze the government policy intervention tendency on the real estate prices, the variance
estimation and decomposition results are shown in table 3. If ;2 play a dominant role in the real estate prices
deviation, it shows that monetary easing policy is the main choice of the government intervention, and the
intervention is conducive to the promotion of real estate prices; On the contrary, If ¢ play a dominant role in the
real estate prices deviation, it shows that the government has a tendency to lower the prices.

Table 3. The effect of government intervention

sign Measure coefficient

The tendency government intervention oy 0.0491
Ow 0.1696

Oy 0.0830

variance 02 + o2 + o2 0.0381
decomposition (62 +02)/(62 +02+02) 08192
a2/(c2 + c2) 0.0774

02 /(02 + 02) 0.9226

Seen from the table 3, the total variance of the dependent variable is 0.0381, of which 81.92 percent is caused by the
double effect of government policy intervention. And in these two effects, the positive effects account for 92.26%,
the negative effects account for only 7.74%. These results indicate that, in the process of the real estate prices
formation, the double effect of the government intervention do exist. And the government is more likely to raise
prices to obtain the revenue, the motivation to lower the prices is weaker.

Table 4. Surplus extracted of dual effect

Mean Std MAX MIN P25 P50 P75
o2 0.047 0.0176 0.165 0.036 0.037 0.040 0.048
a2 0.144 0.1161 0.628 0.037 0.068 0.105 0.180
Net surplus 0.097 0.1248 0.128 -0.591 0.019 0.065 0.143

P25, P50, P75, represents the 25,50,75 Quantile

In order to further evaluate the effectiveness of government policy interventions, this paper estimated the unilateral
effects and the net effect of government intervention. The estimation results are shown in Table 4. House prices
appreciation is significantly greater than that of depreciation by the government intervention. The level of the real
estate prices was significantly overestimated, and the government intervention makes the average real estate prices
are 9.7% overvalued. In other words, When buyers want to get a house 10,000 yuan per square meter on the fair
market, they need to spend 10,970 yuan. According to statistical results from 3/4 quantile, the net effect of
government intervention makes the real estate prices of 1/4 areas be 14.3% overvalued, and from 1/4 quantile, the net
effect make the real estate prices of other 1/4 areas be 1.9% overvalued. The impacts of regional government
intervention polices on the real estate prices are different.

Considering the regional differences in the impacts of government intervention on the real estate prices, this paper
compared the different effects of the government policy intervention in the east, middle and west. The detailed
results are shown in table 5.We find that government intervention makes the strongest effect for the real estate prices
in eastern China. And the net effect of the east is far more than the sum of the middle and west, The real estate prices
is 23.4% overvalued in a quarter of the eastern region, and it is 13.9% overvalued in a half of the eastern region. The
phenomenon of overvalued is serious, and the degree of deviation from the equilibrium prices is too large, which
caused the huge pressure for buyers; The real estate prices in the central part of China are the weakest overvalued,
and the average net effect is 4.9%.The real estate prices is 8.7% overvalued in a quarter, and it is 0.4% undervalued

Published by Sciedu Press 33 ISSN 1927-5986  E-ISSN 1927-5994



www.sciedupress.com/afr Accounting and Finance Research Vol. 5, No. 3; 2016

in other quarter. Compared to the central part of China, the overvalued of western China at every quantile is slightly
higher. This is because that the western plan are carried out in recent years, economic growth in western is relatively
larger.

Table 5. region characteristic of dual effect

region Mean

Total P25 P50 P75
East 0.172 0.054 0.139 0.234
Middle 0.049 -0.004 0.040 0.087
West 0.060 0.019 0.047 0.110

P25, P50, P75, represents the 25,50,75 Quantile

The real estate prices is closely related to the national economy and people's livelihood. On the one hand, it reflects a
country's economic level to a certain extent, on the other hand, as household necessities, the prices of the real estate
is related to a country's residents living standards and living condition. Especially in recent years, it is controversial
on Chinese housing prices. In order to complete the regulation of the real estate industry, the Chinese government
issues a series of intervention policies to stabilize the real estate prices and develop the real estate economy .It is
worthy to explore the impact of interventions policies on the real estate prices.so this paper lists the annual
distribution characteristics of the policy intervention effects from 2008 to 2013 in table 6.

Table 6. Yearly characteristic of dual effect

Year Mean

Total P25 P50 P75 East Middle West
2008 0.091 0.009 0.064 0.143 0.164 0.021 0.070
2009 0.141 0.059 0.128 0.181 0.232 0.076 0.101
2010 0.128 0.043 0.068 0.167 0.220 0.067 0.083
2011 0.102 0.017 0.069 0.172 0.173 0.062 0.063
2012 0.069 0.001 0.040 0.118 0.127 0.039 0.036
2013 0.052 -0.008 0.028 0.076 0.114 0.027 0.011

P25, P50, P75, represents the 25,50,75 Quantile

As can be seen from Table 6, the means of the net effect is 9.1% in 2008, and it rise up to 14.1% in 2009 .During
2009~2013,the means had shown a downward tendency and dropped to 5.2% in 2013. Every quantile shows the
same trend, which means, although the government has inclined to improve prices in the past few years. But the
power is weaker and weaker and the government intends to take measures to maintain prices stability. In 2009, the
power of enhancing prices from government intervention reaches the maximum, and it is significantly higher than
other years. When confronted with the global financial crisis. China is less affected by the financial crisis and the
GDP growth rate is still strong. This is not unrelated for the government to grab the profit in the real estate industry.
The trend of the net effect in the eastern, middle and western China is consistent with that of the overall. Figure 1
shows the trend of the net effect.

[ Net Effect Distribution By Year |

\

.25
I

.15

.05
I

T T T T T T
2008 2009 2010 2011 2012 2013
Time

Figure 1. Net Effect Distribution By Year

Total East
Middle West
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Figure 2-4 presents the distribution characteristics of the appreciation tendency, depreciation tendency and the net
surplus intuitively, which caused by the government intervention policies on the real estate prices. The figure 2 and
figure 3 shows that both the distribution of appreciation and depreciation tendency have the characteristics of
right-trailing, which means that only in a few regions, the appreciation and depreciation tendency of government
intervention is in absolutely powerful position. Seen from the distribution of the net surplus in figure 3, the net
surplus of only about 15% regions is less than zero, which means that the local government tended to stabilize
people’s livelihood, and took more measures to curb the rapid appreciation of the housing prices. At the same time, it
also means that people were forced to accept the unreasonable prices in 85% regions. Overall, our analysis shows
that the Chinese government is more inclined to take intervention measures to increase the prices in order to achieve
economic development.

Percent Percent Percent
40 80 304

T T T T T T T T T T T T
0 2 4 6 05 1 15 a2 0 2 4 6
Surplus extracted by cjgy (%) Surplus extracted by jdgy (%) Net Surplus (%)

Figure 2. Positive surplus Figure 3. Negative surplus Figure 4. Net Surplus

5. Conclusions and Suggestions

Based on the dual effect of the government intervention on the real estate prices, this paper makes an empirical study
on the impact of government intervention and draws the conclusions as follows:

Among the explained variables, the unexplained part account for 81.92% because of the dual tendency of
government intervention and the comprehensive effect coefficient is 0.1205, finally forming a higher real estate
prices compared with the basis prices.

The government does significantly promote the real estate prices appreciation. The government has a tendency of
92.26% to rise real estate prices up in order to promote the economic development. On the contrary, they only has a
tendency of 7.74% to push the prices down.

The government intervention on prices has presented regional characteristics significantly. The house prices is
overvalued nearly 20% in the eastern China. In the central part of China, the degree is the weakest.

Although the housing prices has been overvalued in 2008-2013 under the government intervention, but the net
surplus index keep decreasing constantly ,which showed that the Chinese government is taking effective intervention
policy to make the prices stability.

The analysis shows that over the past ten years, the Chinese government didn’t introduced the corresponding
intervention policy to maintain the real estate prices stable. It’s not reasonable to make the GDP growth rate as a
standard of bureaucratic assessment and "Land of financial" is worthy of reflection, at the same time, the fiscal
decentralization system in China still need further development. According to the above problems the suggestions are
as follows: (1) Improve the financial regulation system and standardize the local government land financial behavior,
increase the proportion of the local government in fiscal revenue;(2)Change the achievements appraisal system based
on GDP growth, reduce the adverse impact on real estate prices from local government;(3)Speed up process of the
marketization of real estate and make market regulation replace the government regulation. Duo to the difficulty of
defining the factors of prices, so the estimation this paper also have deviation. | will explore ways to accurately
measure the degree of government intervention on property prices in future studies.
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