The Price of Housing Services in China

Chao Yue TIAN

Department of Economics, George Washington University

Washington, DC, USA, 20052

Tel: +1 202-994-5838

FAX: +1 202-994-6147

Email: tianc@gwu.edu

Abstract

The price of housing services in Chinese cities has increased rapidly in recent years. This paper examines the determinants of the change in house price of three Chinese cities: Beijing, Tianjin, and Shanghai from 1998 to 2005. The object is to provide on the economic factors that could cause these changes. The result indicates that the supply side of the market interacts with house prices as the theory in a market economy predicts. However, the demand side factors do not interact with prices of housing services in a fashion that is similar to a market economy. This indicates that the land use policies and restrictions that Chinese government employs have deterred the market to achieve its efficiency. It follows that provision of more land for residential housing and more competitive environment for private developers when auctioning lease rights to the land would help the market to achieve its efficiency.

1. Introduction 

The residential housing market in China has experienced rapid increase in the last decade (see figure 1 to figure 3). This has attracted attention. Besides the concern that more people with modest income will not be able to afford to own housing, some are worried that this change is a result of arbitrage and it will widen the already worrisome wealth inequality and someday it would cause the social instability. Some are worried that this increase will cause bubbles in the housing market and when it burst, the financial stability of the economy is endangered.  
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Figure 1 Percentage change in house price and land price in Beijing
Wu (2002) compares house prices in 22 Chinese cities in 1998. He concludes that effects of changing average income and an investment index are both positive suggesting that the house price difference between Chinese cities reflect change in demand in these cities. Shen and Liu (2004) compare the median house price index of 14 Chinese cities over 8 years. A significant advantage of their research is the data they employ. Their absolute price index can be compared across cities and time directly without being translated into percentage changes. They find that income and population are both positive and significant. Lagged house price is also positive and significant. They point out that, after 1998, house prices can not be explained by economic fundamentals well. Li (2007) uses 2000-2005 quarterly data of Shanghai to study the determinants of house price. The study concludes that the factors influence the actual housing prices are the prices of land and historical information of housing prices. Moreover, disposable incomes do not noticeably affect prices so the author suggests that controls on speculative demand should be strengthened. However, the price index the author uses does not have the same base year. That deficiency undermines the reliability of the results.
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Figure 2 Percentage change in house price and land price in Tianjin
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Figure 3 Percentage change in house price and land price in Shanghai
The aim of this paper is to examine the determinants of changes in the price of housing services using a panel of three Chinese cities. In the next section the theoretical model and estimation strategy are discussed. Section three describes the data and section four presents the empirical results. Conclusions are discussed in section five.

2. Residential Housing Market in China

In China, the state owns the every piece of land while residents get the right to use (live on) the land. Reforms of the housing market in China since the 1980s have brought many changes.   First, individuals are allowed to own structures placed on top of the land. When owners purchase houses on top of the land, they also acquire the right to live in those houses. According to the regulations, residents may renew the lease to the land with the state when at a pre-set timeline for renewing, and so the maintain the status as living on the land.  Although this represents a blend of leasing and owning in theory, it is to some extent a way to confirm the ownership of home owners. Owners of the properties can then transfer their rights to others simply by selling the properties.

 Secondly, leasing lands to developers to build residential housing has become more flexible. The leasing right is usually auctioned. Developers need to purchase the right to use the land from the government and then build houses on the land. After the developers sell the properties on top of the land, the leasing right is transferred to the new owners of the properties.  

The housing market in China is very new and much of the land has become available recently for leasing to developers for constructing homes. Developers usually need to follow strict deadlines in terms building homes on the land.  Thus, for recent years, there are relatively complete land price indices.

This data advantage has been explored by a number of scholars interested in the relation between house price and land price. Fong and Liu (2006) use 1998-2005 national quarterly data and their study concludes that house price is the cause of land price. Gao and Mao (2003) use 1999-2002 national quarterly data to conclude that the cause could not be determined between house price and land price. Song and Gao (2007) use 1998-2006 national quarterly data to review that in the short run, land price is the cause of house price and in the long run, both causes.  Yan (2006) uses 1999-2005 national quarterly data and conclude that, in the short run, housing price determines land price while in long run both interact with each other.  These studies have overlooked the fact that they are using index numbers.  

Kuang (2005) uses 1999-2005 national quarterly data and concludes that in the long run, land price is the cause of house price. In the short run, there could be joint causation. 

This paper will also explore the land price indices available for the Chinese housing market and also take into account of the possible deficiencies in the indexes for studying the determinants of house price in Chinese housing market.  

3. House Price and the Demand and Supply of Housing Services

Our empirical approach is straightforward. The house price is determined jointly by the demand and the supply of housing services and the housing market is assumed in equilibrium. Consider Malpezzi and Mayo (1997)’s three equation model:
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The variables are defined as the following: 
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 is the natural logarithm of population. Based on theory, the expected signs of the parameters are 
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Equation 1 states that the log of aggregate demand for housing services is a function of the log of price of housing services, the log of per capita personal income, and the log of total population. Equation 2 states that the log of aggregate supply of housing services is determined by the log of price of housing services. Equation 3 is the equilibrium condition when the housing market is clear. 

The cost to produce housing services usually does not go directly into the supply function because it is hard to estimate and it is very difficult to produce a reliable index. When we have a panel data set, we could assume it is unique to a city and is constant through time so we can eliminate its effects when we apply fixed effect method. 

The unique land price series in our data allow adding a major component of the cost to produce housing services into our analysis. We can use land price as a proxy for the cost to produce housing services. We assume that it takes one year for developers to produce housing services after he makes a purchase for the leasing right of the land so pervious year’s land price is used as the proxy for current year’s cost to produce housing services. The new supply function becomes:
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where 
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 is the cost measure which could include two variables, the land price in the previous year for a city and/or the average wages of workers and staff in real estate industry. Based on theory, the expected sign of 
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Combining the new supply function equation 2’ with equation 1 and equation 3, we have the following reduced form equation for the price of housing.
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, where 
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Note that estimates of a reduced-form housing price equation such as equation 4 can provide information on the functioning of the market mechanism in each city.  For example, based on a priori knowledge of the signs of the 
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Zheng and Liu (2006) compare 1991-2003 quarterly data in Beijing and Shanghai separately using time series method to conclude that the housing markets are not efficient. We find in our data a strong correlation between the current percentage change in house price and its own lag in each of the markets, too. However, our sample is too small to estimate an unbiased regression when we include the lag of percentage change in house price as one of our explanatory variables.

4. Data and Estimation Strategy

We collect annual data for the city of Beijing, Tianjin, and Shanghai from 1998 to 2005. The three cities do not have the same number of observations. Shanghai has 8 observations. Beijing and Tianjin have 6 observations each.

We download Chinese Statistical Year Books from ChinaDataOnline as our main data resource. The Chinese Statistical Yearbook in each of the three cities provides the percentage change in house price. Each of the yearbooks also provides land price index as percentage changes. After adjusting the base year to constant year for these two indices, we can plot out the percentage changes in house price and the changes in land price in graph 1 to graph 3. 

Each of the yearbooks also provides the average wages of workers and staff in the construction industry and real estate industry. These series are adjusted by Retail Price Index.

CPI using National Statistical Yearbook’s Retail Price Index since it does not contain a housing component, we assume the price changes in all other goods are constant across the three cities. 

Population Non-agricultural Population (10000 persons) and Income level Average Wage of Staff and Workers(yuan) are collected from China Data Online under City Statistics. Income is also adjusted by Retail Price Index.

Although the interest rate and CPI are not variables in our model, interest rate and CPI might play important roles as major macro economic indicators. They will both be included to determine if housing demand in the three cities responds to them as well. The International Monetary Fund Bank Rate series is our interest rate measure.

Heterogeneity can be a source of concern for researchers who use panel data in their estimation. In our case, Heterogeneity will become a problem if house prices of the three cities are associated with variables that are specific to each city and and are difficult to measure. When estimating a linear regression, the unobserved heterogeneity will be captured in the error terms so our classical preconditions will not hold and estimates will be biased. Secondly, if the error terms contain a component that is not systematically associated with the house prices per se, but is specific to a city, then our estimates suffer heteroskedasiticity problems and the estimates would be inefficient.

A popular approach to correct this is to take advantage of the panel feature a data set and use fixed effect or random effect models to deal with the heterogeneity problems across cities. 

Let’s assume that the appreciation in the price of housing services of each city consists of a part that common to all urban areas and an error term that is unique to its own. Let’s further assume that this error term consists of a location factor and a time factor and a random factor and this could be described as:
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 is the location factor that is specific to city i and it does not vary with time. 
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 is the time factor that is specific to each time period t but common across different cities. 
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 is a random term for area i and time t which is independently, identically distributed across time and space.

Fixed effects method and random effects method are two popular methods dealing with the heterogeneity using panel data as discussed in Greene (2003). If we can assume that 
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 is constant across time within an urban area, we could implement fixed effects method to account for it. Since the model also includes a time specific trend 
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, the fixed effects model we implement should be a two way fixed effects model. To implement fixed effects method, we can use Least Squares Dummy Variable model or Mean Differencing model.

The fixed effects method is especially useful when 
[image: image39.wmf]i

a

 is correlated with the explanatory variables. But if 
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s are not correlated with any of the explanatory variables, then random effect will be efficient. The random effects method applies Feasible Generalized Least Squares (FGLS) to account for the heterogeneity in error terms.

Use our regressions as an example. Equation 4 becomes Equation 5 for our panel data when we assume the error term consists of time and city specific effects. 

	
	
[image: image41.wmf]it

t

i

it

N

it

Y

N

Y

n

g

a

q

b

b

b

b

q

+

+

+

*

+

*

+

*

+

=

ln

ln

ln

lnP

1

it


	(5)


If we can further assume that the time effect is insignificant or 
[image: image42.wmf]0

=

t

g

 and 
[image: image43.wmf]i

a

 is not random, we can take the difference of equation 5 and get equation 6.
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However, this panel data set approach could not be applied directly to our data set. The price series of residential housing and land are index numbers calculated from appreciation rates. These numbers are meaningless when compared across cities. What we could do is to translate the numbers into percentage changes which are comparable across cities. After doing that, we could apply fixed or random effect model to the data if we have evidence that heterogeneity becomes a concern. Our three-city and 7 year data can be used to estimate as a panel data set. So instead of estimating Equation 4, we estimate Equation 7 where 
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 is the percentage change of variable 
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Similarly, Equation 6 becomes Equation 8 in a panel data method setting.

	
	
[image: image48.wmf]it

it

N

it

Y

N

Y

n

q

b

b

b

q

D

+

D

*

+

D

*

+

D

*

=

D

%

%

%

%P

it


	(8)


In urban economics, the heterogeneity among cities includes amenity and other cost factors which, according to theory, have been capitalized into the land value. Usually, land value is hard to separate from house value. In our case, the land price is measured separately as an independent index. We actually have a measure of an important source of heterogeneity. That gives us some confidence to run pooled OLS regression and compare the results with the fixed effect method. 

We run a series of 8 regressions. Models 1 and 2 are OLS regressions. Because heterogeneity among cities after taking care of the instrument for the cost to produce housing services may be a problem, Models 3 and 4 are Least Square Dummy Variable regressions. Models 5 and 6 are differenced model of fixed effect regressions. Models 7 and 8 are random effect regressions.

We conduct normality test and heteroskedasticity test and compare these test results. If a model does pass the normality test, the test statistics for estimates are not reliable. If a model passes the heteroskedasticity test, combed with the normal distribution of the error terms, the evidence supports that the estimates are efficient. The heteroskedasticity tests consist of two tests.  The Breusch-Pagan/Cook-Weisberg test examines if the residuals from a specific regression are homoskedasitic and the Ramsey RESET test examines if the specification has an omitted variable problem.

Table 1 is the list of results for the 4 models for the normality test. Tables 2 lists test results for heteroskedasticity tests. These results support the hypothesis that the pooled OLS results for regression 1 and regression 2 do not have omitted variable problem or heteroskedasticity. However, the predicted errors from OLS estimates do have a problem with normality. Predicted errors from fixed effect models passed normality test. Interestingly, fixed effect models (regression 3 and regression 4) do not have advantage on omitted variable test and heteroskedasticity test over OLS models.

Combined with normality test results, these results show our first two models are unbiased and efficient and we do not need to apply fixed effects or random effects model to correct heterogeneity problem.
Table 1 Skewness/Kurtosis tests for Normality

	Residuals
	Pr(Skewness)
	Pr(Kurtosis)
	adj chi2(2)
	Prob>chi2

	resi1
	0.016
	0.066
	7.79
	0.0204

	resi2
	0.003
	0.01
	11.66
	0.0029

	resi3
	0.446
	0.357
	1.6
	0.4496

	resi4
	0.849
	0.41
	0.77
	0.6805


Table 2 Breusch-Pagan/Cook-Weisberg test and Ramsey RESET test for heteroskedasticity
	Residuals
	Breusch-Pagan / Cook-Weisberg test
	Ramsey RESET test

	 
	Prob > chi2
	Prob > F

	resi1
	0.4302
	0.3929

	resi2
	0.344
	0.57

	resi3
	0.2032
	0.1845

	resi4
	0.439
	0.0924


5. Results

Table 3 shows the results our estimations. Model 1 and Model 2 are our base models. Model 3 to Model 8 are for reference purposes. Given the small sample size, the insignificance of our results are not totally surprising. However, we do have interesting results about the price of housing services. First of all, as the cost measures, land price and average wages of workers and staff in real estate industry have positive signs as we have expected. As the only significant variable in our first two models, the percentage change in land price in model 1 contribute nearly one third of the percentage change in house price.

Table 3 Estimation Results of all 8 models

	 
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7
	Model 8

	Lag of Land Price
	0.325
	0.257
	0.619
	0.558
	0.619
	0.325
	0.558
	0.257

	
	(1.81)*
	(1.34)
	(2.28)**
	(1.95)*
	(2.28)**
	(1.81)*
	(1.95)*
	(1.34)

	CPI
	0.773
	0.662
	1.065
	1.044
	1.065
	0.773
	1.044
	0.662

	
	(.66)
	(.47)
	(.89)
	(.75)
	(.89)
	(.66)
	(.75)
	(.47)

	Population
	-0.848
	-0.063
	-4.857
	-4.037
	-4.857
	-0.848
	-4.037
	-0.063

	
	-(.64)
	-(.04)
	-(1.71)
	-(1.27)
	-(1.71)
	-(.64)
	-(1.27)
	-(.04)

	Income
	-0.745
	-1.206
	-0.966
	-1.348
	-0.966
	-0.745
	-1.348
	-1.206

	
	-(1.44)
	-(1.78)
	-(1.78)
	-(1.67)
	-(1.78)
	-(1.44)
	-(1.67)
	(1.78)*

	Bank Rate
	-0.011
	-0.014
	-0.013
	-0.021
	-0.013
	-0.011
	-0.021
	-0.014

	
	-(.23)
	-(.22)
	-(.25)
	-(.33)
	-(.25)
	-(.23)
	-(.33)
	-(.22)

	Wages 
	
	0.303
	
	0.218
	
	
	0.218
	0.303

	
	
	(1.56)
	
	(1.12)
	
	
	(1.12)
	(1.56)

	Beijing
	
	
	-0.009
	0.003
	
	
	
	

	
	
	
	-(.23)
	-(.07)
	
	
	
	

	Tianjin
	
	
	-0.107
	-0.092
	
	
	
	

	
	
	
	(2.04)*
	-1.64
	
	
	
	

	Constant
	0.17
	0.184
	0.319
	0.323
	0.285
	0.17
	0.295
	0.184

	
	(1.90)*
	-(1.60)
	(2.56)**
	(1.99)*
	(2.38)**
	(1.90)*
	-1.83
	-(1.60)

	R-squared
	0.54
	0.6
	0.7
	0.72
	0.67
	 
	0.64
	 

	Dependent Variable: House Price

	Absolute value of t statistics in parentheses
	
	
	
	
	
	

	* significant at 10%; ** significant at 5%; *** significant at 1%
	
	
	
	


Inflation on retail goods other than housing services has a positive impact on house price. Interest rate has a negative impact on percentage change in house price. However, our interest rate measure is not only insignificant but also small in terms of magnitude. Seems the housing market may not respond to the change in interest rates well. These results seem to point to a direction for policy makers on how they should target macro economic indicators when they focus their attention on the housing market and the house price.

Most surprisingly, change in population and income have negative effects on house price.  As noted above in the theory section, this suggests that 
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 obtained from a market economy would both be positive.  The negative estimates obtained here suggest that government administration of the land market is working to defeat the effects of normal market forces.  Perhaps because the government is restricting land sales when growth slows and accelerating them when growth increases to offset what would be normal fluctuations in house prices with growth of income and population.  In recent years, there has been slower growth in population and income in these three cities but house prices are still going up very fast. We suspect this would not persist in a longer series of data if market forces were being allowed to operate.

Finally, the current percentage change in house price is strongly correlated with the current percentage change in land price. The correlation test shows an 89 percent association between the two variables. This indicates that the percentage in house price is strongly influenced by developers. This result further supports that the demand for housing services is inelastic in Chinese housing market. 

6. Conclusion

This paper examines the determinants of the change in the prices of housing services in three Chinese cities. Our results show that the supply side of the market influences the determination of house prices as the theory predicted. Demand side factors, on the other hand, do not interact with price in a fashion that is similar in a market economy. Income level and population interact with the prices of housing services in the opposite direction of what the theory predicts.

The results provide support that the policies and restrictions of Chinese government on leasing residential use land is not helping the real estate market as it intended, but rather deter the market forces to achieve market efficiency. 

The Chinese government and the public are worried about the high growth rate in house price for reasons we discussed in the introduction of this paper. Our policy suggestion is not to further restrict the developers. These restrictions will likely increase the growth rate of house price and hurt the economy in the long run. Instead, the government should provide more land supply to residual housing developers and help the market to achieve its efficiency by auctioning the leasing right under a more competitive environment. When more developers join the auctions, the lease price will likely go up. This will achieve two things. First of all, the profit margin for residential developers will be driven to a minimum and that can be an important step to avoid widening the income gaps. And secondly, these extra funds can be used to finance low income households in their housing needs.

The Chinese government should also pay attention to macro economic indicators such as inflation and interest rate. Our analysis suggests that change in inflation has a sizable impact on the change in house price. 
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