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Abstract 

This paper examines the level and volatility effect of monetary policy on housing prices in China utilizing 

a novel set of housing price indices constructed by Fang et. al (2015). We find that in the long-run, 

average housing prices react positively to inflation, money supply and bank lending growth, and 

negatively to the reserve requirement ratio and benchmark lending rate. Housing prices in Tier 1 cities are 

found to respond more sensitively to monetary shocks relative to Tier 2 and 3 cities. This result may 

suggest the presence of market speculation in Tier 1 cities. We further study the volatility effect of 

monetary shocks using the GARCH model and find that the benchmark lending rate, reserve requirement 

ratio and money supply growth have strong negative impact on the volatility of housing price growth. 

These results suggest that monetary shocks have significant level and volatility effect on housing price 

growth in China and policymakers should take consideration of the heterogeneous characteristics of the 

housing markets in the design of monetary policy. Our benchmark results remain robust after the 

introduction of housing-purchase restrictions policy in our estimation. In addition, we find that 

housing-purchase restrictions have significant negative effects on housing price growth in Tier 1 and Tier 

2 cities.  
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I. Introduction  

   The real estate market in China is one of the fastest growing asset markets in the world. Before 1978, 

housing stocks were rarely traded as goods under the socialist planned economy. Following the economic 

reform and open-door policy, China has transformed into a more competitive market and become a major 

driving force of global economic growth over the past few decades. In the meantime, the real estate 

market has developed rapidly and become essential for China’s economic growth. Figure 1 displays the 

national average monthly housing price growth from 2003 to 2013. Over the decade, housing prices 

growth is about 1% per month or around 13% per annum for the country. Also, the housing prices growths 

in major cities have been well above the national average. Chen and Wen (2015) find that the average real 

housing price in 35 major cities has grown at an annual rate of 17% in the recent decades. Although China 

enjoyed double-digit economic growth over the same period, the persistent housing price boom appears 

puzzling as the housing price to income ratio has been climbing accompanied by a stunning urban 

housing vacancy rate of 22.4% (Chen and Wen 2015). Researchers have expressed growing concerns over 

the soaring housing prices as a market collapse like the 2007 US subprime crisis would bring devastating 

consequences to the global economy.   

Figure 1. Average Housing Price Index and Monthly Housing Price Growth in China from 2003-2013.  
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Source: Data is taken from Fang et al. (2015).   

   Since the 2007 financial crisis, researchers that actively study the cause and aftermath of the recent 

global recession have found nontrivial roles of the central banks in the prevention and restoration of crisis. 

Among many promising works, Brunnermeier (2009) finds that a period of low interest rate and declining 

lending standards may have set the foundation for the subprime crisis in 2007. Mishkin (2011) further 
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evaluates the actions taken by the Federal Reserve over the course of the crisis and concludes that 

government actions have helped to prevent a far deeper recession in the global economy. Since China has 

become a major growth engine to the global economy and the Chinese housing market share similarities 

to the US housing market before the crisis, it is important to understand the Chinese housing market and 

evaluate the effectiveness of monetary policy to housing prices. Nevertheless, a limited number of papers 

have explored the explicit impact of monetary policy on housing prices and its volatility. Due to lack of 

reliable data samples, the existing studies have not provided consistent results and require further 

examination. Moreover, the economic and housing development in China is heterogeneous across 

different areas in the country, but no research has yet examined the relationship between monetary policy 

and housing prices considering the heterogeneity of economic conditions.  

Figure 2.Money Supply and Bank Lending Growth in China from 2003-2013.   
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Source: Data is taken from the CEIC Database.   

    To address these concerns and study the implication of monetary measures on the housing market 

and integrate the heterogeneous characteristics of urban cities into our study, we develop an empirical 

framework based on relatively more reliable monetary and housing data to answer three questions. First, 

what were the long-run and short-run effects of monetary policy on the rapidly appreciating housing 

prices? Second, how would the impact of monetary shocks on the housing market vary across different 

types of Chinese cities? Lastly, is there any evidence of market speculation that may lead to a large-scale 

meltdown? We seek to address these questions by studying the long-run relationship between monetary 

policies and housing price growth in China, with special focus on the heterogeneous characteristics of 

different tiers of cities in the country.   
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    Our monthly data samples concerning the monetary policy and macroeconomic conditions are from 

the CEIC database, which contains official statistics released by the National Bureau of Statistics on a 

periodical basis. There have been traditional concerns over the accuracy and integrity of the official 

housing price data published by the National Bureau of Statistics of China. Deng et al. (2014) criticize the 

data to be overly smooth with little housing price growth in the recent decade. To avoid this problem, we 

utilize a novel set of housing price indices compiled by Fang et al. (2015). Using the new home sales 

prices in 120 major cities in China, Fang et al (2015) provide a unique approach to individually track 

housing price movements using mortgage and sequential sales data. For example, the sales prices of the 

same condominium project have been actively monitored on a monthly basis from 2003 to 2013 to track 

any price changes in similar dwelling units. This unique approach provides invaluable high-frequency 

data that more accurately reflects significant price appreciation and volatility that are otherwise muted in 

the official data. In addition, comparing to other unofficial housing price indices, the indices compiled by 

Fang et al. (2015) are superior in terms of data length, data frequency, the coverage of Chinese cities, and 

the data construction method.   

Moreover, many existing researches solely rely on money supply (M2) to represent the stance of 

China’s monetary policy (see Fernald et al. (2014) and Koivu (2010)), which may provide limited scope 

as the PBC adopts a variety of alternative instruments for monetary control. To address this issue, we 

consider four alternative monetary measures including the benchmark lending rate, money supply (M2), 

bank reserve requirement and bank lending growth rate from January 2003 to January 2013. Figure 2 

displays the rapid expansion of money supply and bank lending in China over the same period. Since the 

PBC may not be able to accurately target money supply in the short run, including a more comprehensive 

set of monetary instruments can allow us to have more robust short-run and long-run estimations. We also 

include inflation and real consumption growth to capture the variation of macroeconomic conditions in 

China.   

A major contribution of our paper is that we divide 101 major Chinese cities into three tiers to study 

the sensitivity of housing prices responses to monetary shocks in cities that share similar economic 

characteristics. After 30 years of fast economic growth, economic development in China is not evenly 

distributed. Top cities such as Beijing and Shanghai have per capita GDP that is more than 15, 000 dollars 

in 2015 while small cities such as Zunyi in Guizhou Province have less than 4,000 dollars. The significant 

disparity in disposable income and other economic fundamentals may cause the housing market, financial 

market and household decisions to be drastically different across the three tiers of cities. Our estimation 

results provide ample evidence exhibiting the heterogeneous effects of monetary policy on housing prices.  

Comparing to a few existing research on heterogeneity of the Chinese housing markets, our larger sample 

size and improved housing price indices provide a more comprehensive understanding of the 
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heterogeneous nature of the market. 

    We study the long-run effect of monetary policy measures on housing price growth using the 

Autoregressive Distributed Lag (ARDL) model and further investigate the short-run dynamics using the 

traditional error-correction model. Khemraj and Yu (2016) use a similar approach to assess the effect of 

large-scale asset purchase programs implemented by the Fed on the level of investments in the United 

States. We hypothesize that expansionary monetary policy such as decreasing benchmark interest rates, 

money supply growth and lowering reserve requirement ratio would have positive effect on housing price 

growth. In addition, the soaring property prices in Tier 1 cities would imply a tighter budget constraint for 

buyers associated with a greater reliance on credit lending. Thus we hypothesize that the housing price 

growths in Tier 1 cities would be more sensitive to monetary shocks than Tier 2 and 3 cities.  

Our paper is also one of the first to study the monetary effect on the volatility of housing price 

movements in China. We use the traditional Generalized Autoregressive Conditional Heteroscedasticity 

(GARCH) process to study the effect of monetary policy shocks on the risk and uncertainty in the real 

estate market. Our results appear to be mixed. We first find that expansionary policy such as money 

supply growth reduces the general volatility of the housing price movements. Nonetheless, we also find 

that a contractionary policy in the form of increased bank reserve requirement helps to reduce uncertainty 

in the market. This may have been caused by the different perception and interpretation investors have 

regarding different types of monetary instrument. Furthermore, we find tentative evidence of the 

existence of market speculation in Tier 1 cities as monetary shocks significantly affect housing price 

growth but appear to be largely muted in volatility effects. This may imply that investors evaluate the risk 

and uncertainty in these markets using other factors such as land supply and home-purchase policies. In 

comparison, money supply growth and reserve requirement negatively affect the volatility of housing 

price changes in Tier 3 cities.   

With rapidly appreciating housing prices in the recent decades, the Chinese government starts to 

intervene the housing market by imposing housing-purchase restrictions in major cities in April 2010. A 

large number of economists believe that such home-purchase restrictions may have affected housing 

prices as it could reduce the housing demand to some extent.
3
 To accurately measure the effects of 

monetary policy on housing prices, we create a policy dummy variable to capture purchase-related 

restrictions and find that our benchmark results remain robust. Moreover, the home-purchase restrictions 

are found to have negative and significant impact on housing price growth for both Tier 1 and 2 cities.  

    Our research has a few limitations related to data availability. First, land prices may have affected the 

housing prices but are excluded from our model since the national and metropolitan land prices remain 

                                                             
3
 Please see Du and Zhang (2015), Wang and Huang (2013), Liu (2013), etc.  
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undisclosed to the public. Newspapers may report land prices on an infrequent basis, but they would not 

provide sufficient time series data for our analysis. Second, we may have excluded some other 

government interventions in the housing market in our analysis. For example, property tax is 

implemented only in Chongqing and Shanghai. Since home-purchase restrictions is a major widespread 

form of government intervention, other minor local interventions should have little effect on our 

estimation. Our third limitation is due to the fact that monthly data on macroeconomic variables such as 

consumption and inflation are not available at the city level. The lack of city-level data eliminates the 

possibility of a comprehensive panel data analysis. As a result, we utilize time series estimation and do 

not separately identify city-level monetary shocks in our analysis. Lastly, our empirical analysis may be 

subject to endogeneity problem due to the bi-directional relationship between business cycle indicators 

and monetary shocks. To alleviate this potential issue, we exclude the more popular GDP and disposable 

income measures that appear to be directly related to monetary policy shocks and choose consumption as 

a proxy for macroeconomic conditions in China.   

    The rest of the paper is organized as follows. Section II reviews relevant literature and section III 

explains the data and methodology used in this paper. Section IV evaluates the empirical results and 

section V studies the heterogeneous nature of China’s housing market. Section VI shows the effects of 

housing-purchase restrictions. Section VII discusses policy implications. Section VIII concludes.   

  

II. Literature Review  

    As an important growth engine in the world, the monetary policy rules, instruments and transmission 

mechanism in China have been extensively studied. Fernald et al. (2014) adopt the FAVAR approach and 

find that the required reserve ratio and interest rates have been effective on economic activity and 

inflation in China. Chen et al. (2011) find that the People's Bank of China (PBC) mainly uses the required 

reserve ratios and open market operations to affect liquidity in money markets. The PBC adjusts deposit 

and lending rates to intervene the retail deposit and lending market. Kim and Shi (2014) find that the PBC 

respond to changes in inflation and money growth by revising the benchmark deposit rate and lending rate. 

Girardin et al. (2014) find that the Chinese monetary policy is similar to implicit flexible inflation 

targeting. The monetary policy is forward-looking and has high output weight typical of emerging 

economies. Based on the results from existing studies, we use required reserve ratio, M2 and benchmark 

lending rate to represent the stance of the Chinese monetary policy in our paper. We further extend our 

studies to explore the effects of monetary policy on house prices.   

    Our paper is also related to the literature on house prices and the stance of monetary policy. Based on 

different estimation methods and data samples, a large number of papers have found that monetary policy 
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can have significant effects on house prices in the United States, the United Kingdom and other major 

industrial countries. Leading examples are Jarocinksi and Smets (2008), John C. Williams (2015), 

Ahearne et al. (2005), and Elboune (2008). Complementing their findings, we find that monetary policy 

has significant effects on house prices in China.  

    A limited number of papers have explored the impact of monetary policy on house prices in China. 

Using the CEIC database, Koivu (2010) estimates a structural VAR model and finds that monetary policy 

has an impact on stock and residential housing prices in China, but the link from monetary policy to 

household consumption is weak. Xu and Chen (2012) point out that Chinese monetary policy are the key 

driving forces behind the house prices growth. Tan and Chen (2013) evaluate whether the PBC should 

react to house prices and if so how. Yao et al. (2013) find monetary policies have little immediate effect 

on asset prices. Our new dataset and innovative approach complement these studies by providing a more 

comprehensive overview of the level and volatility effect of monetary shocks to housing price movements 

in different types of cities.  

Our GARCH model results show significant volatility effect of monetary shocks on housing price 

growth. In contrast, a few existing literature have studied the driving forces of price volatility but none 

suggests the significant influence from monetary policy. Kuang (2010) studies the effect of speculation on 

housing price volatility and finds that adaptive expectation, housing income, population growth and actual 

interest rates are significant factors. He further finds that housing price volatility does not vary across 

cities. Deng et al. (2015) uses sequential modeling to study the determining forces of housing price 

volatility in Beijing and Shanghai and find that hedonic characteristics and economic fundamentals are 

significant but monetary policy appears to be unrelated to the long-run price volatility. Wang and Han 

(2009) use GARCH mean-value equation model to analyze volatility correlations between money supply, 

economic growth and housing price and find little evidence of the effect of real estate price volatility on 

GDP growth and the comovements between money supply and housing price change rapidly in the 

beginning of the 21st century. Based on more reliable data sets, our paper depart from theirs to study both 

the long-run and short-run effect of monetary policy on housing prices and volatility, with a special focus 

on the heterogeneous responses in the three different tiers of cities. To the best of our knowledge, we are 

the first to find significant effects of monetary policy on housing price growth volatility in China. This 

significant finding may be attributed to the utilization of a more accurate set of monthly housing price 

indices in our study.   

Another contribution of our work is to study the direct impact of housing-purchase restriction policy 

on housing prices in China, with only a few existing research attempting to explicitly address this issue. 

Du and Zhang (2015) conduct a counterfactual analysis and find that housing purchase restrictions have 

significantly reduced housing price growth rate in Beijing. He et al. (2016) examine plausible strategies to 
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hedge house price risk in China using an event study approach and find that steel and iron ore prices have 

significant reaction to the housing purchase restrictions. Zheng et al. (2016) also find that these 

restrictions may effectively reduce firm default rates in China. We seek to fill the gap to evaluate the 

explicit impact of housing purchase restrictions on housing price movements in different cities using a 

more comprehensive time series dataset, and further analyze policy implications with reference to 

monetary instruments implemented in China.  

  

III. Data and Methodology  

Data  

    We study the long-term and short-term effect of monetary shocks on the housing prices using four 

monetary measures including the PBC’s benchmark lending rate, reserve requirement, commercial bank 

lending growth rate, and money supply. We use the M2 measure for money supply to be consistent with 

the existing literature (see Fernald et al., 2014 for a detailed explanation). We include commercial bank 

lending volume in the estimation as it is a monetary measure that is closely associated with the housing 

market. According to Reuters analysis, mortgages and loans to the housing sector is the largest bank 

lending component and represent 28 percent of total loans in 2015.
45

 We use inflation and consumption 

growth to capture the macroeconomic conditions in China. Since monthly GDP data is not available, 

consumption is chosen over the traditional GDP data to reflect the dynamics in purchasing behavior over 

the past decade. Consumption can directly reflect the dynamics of disposable income, which may be a 

leading driver for housing demand. Another reason to select real consumption is to address the potential  

Table 1. Summary of Descriptive Statistics. 

Variables Mean Standard Deviation Maximum Minimum Observations 

Housing Price Growth (%) 0.982 0.976 4.510 -2.720 121 

Benchmark Lending Rate (%) 5.935 0.666 7.470 5.310 122 

Reserve Requirement (%)  13.339 5.255 21.000 6.000 122 

Bank Lending Growth (%) 0.563 0.311 2.410 -0.167 121 

Money Supply M2 (log) 4.655 0.229 5.033 4.277 122 

Inflation (%) 0.109 0.183 0.835 -0.395 122 

Consumption Growth (%) 0.460 0.589 3.618 -2.450 121 

Source: Monthly data is obtained from the CEIC Database and Fang et al. (2015) from 2003 to 2013.  

                                                             
4
 Loans made to homebuyer and real estate developers have been growing at an increasing speed in China since the 2008 

financial crisis. China's top five banks had mortgages and loans to the sector of 12.4 trillion yuan at end of 2015 and representing 

28 percent of total loans.   
5 Multicollinearity may exist between M2 and bank lending. According to Farrar and Glauber (1967), this multicollinearity will 

not affect the accuracy of our estimation with sufficient sample size.  
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endogeneity issue between monetary policy and income mentioned in section I.   

The official housing price data published by the National Bureau of Statistics of China has 

traditionally been questioned by researchers regarding quality and accuracy. Deng et al. (2014) criticize 

the data to be overly smooth with little housing price growth in the recent decade. Fang et al. (2015) have 

constructed a more accurate set of housing price indices for major cities in China using a hybrid approach 

that evaluates both hedonic housing characteristics and repeated sales price of new homes. Specifically, 

they adopt a unique approach to individually track housing price movements using mortgage and 

sequential new home sales data. For instance, the sales prices of the same condominium project have been 

monitored on a monthly basis from 2003 to 2013. Since dwelling units of similar conditions are sold at 

different dates, the associated sales prices can accurately reflect the fluctuations of housing prices over 

time. This unique approach provides invaluable monthly data that more accurately reflects the market 

price movements with greater volatility. Fang et al. (2015) use January 2009 as the base month and 

examine the housing market of 120 major cities in China from January 2003 to January 2013. To obtain 

the aggregate housing price index in China, we have excluded 19 cities with missing data and calculated 

the average housing price index of the remaining 101 cities. Log differences are then taken to construct 

the monthly housing price growth rate in China. The rest of the monthly data is obtained from CEIC 

database unless otherwise noted, and adjusted for inflation. We have further seasonally adjusted the data 

using the X-11 ARIMA procedure. Table 1 provides the descriptive statistics of all data variables.  

Level Effect  

We first examine the level effect of monetary shocks on housing price growth in China using the 

ARDL bounds testing approach suggested by Pesaran, Shin and Smith (2001). The ARDL bounds testing 

approach has several advantages over traditional methods. First, it estimates the cointegration relationship 

using the OLS method with optimal lags. Second, the model allows for the presence of both I(0) and I(1) 

variables as oppose to alternative methods such as Johansen and Juselius (1990). This minimizes the 

potential issue that the results may be sensitive to the choice of unit root tests when determining the order 

of integration for each variable. Nonetheless, the model is not applicable with the presence of I(2) 

variables. Table 2a provides the unit root test results using the Augmented Dicky-Fuller (ADF) and 

Phillips-Perron (PP) tests, which shows no presence of I(2) variables. All variables appear to be stationary 

at the level except for the PBC’s benchmark lending rate, reserve requirement and (log) money supply, 

which are stationary at the first difference. Third, the ARDL method can effectively distinguish 

explanatory and dependent variables to avoid endogeneity problems faced by traditional cointegration 

methods.
6
 Since the monetary instruments and macroeconomic variables may have correlation, applying    

                                                             
6
 The estimates obtained from an ARDL model of cointegration with appropriate modification as suggested by Section 3 of 
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Table 2a. Unit Root Test: Augmented Dicky-Fuller (ADF) and Phillips-Perron (PP).  

Variables ADF-I(0) PP-I(0) ADF-I(1) PP-I(1) 

Housing Price Growth (%) 0.001 0.001 0.000 0.000 

Benchmark Lending Rate (%) 0.238 0.276 0.000 0.000 

Benchmark Deposit Rate (%) 0.276 0.309 0.000 0.000 

Reserve Requirement (%)  0.735 0.808 0.000 0.000 

Bank Lending Growth (%) 0.012 0.000 0.000 0.000 

Money Supply M2 (log) 0.915 0.918 0.000 0.000 

Inflation (%) 0.000 0.000 0.000 0.000 

Consumption Growth (%) 0.000 0.000 0.000 0.000 

Retail Sales Growth (%) 0.000 0.000 0.000 0.000 

Note: p-values are reported for the test of I(0) and I(1) stationarity. 

 

Table 2b. Cointegration Tests: Trace and Maximum Eigenvalue 

Number of Cointegration Vectors Trace p-Value Maximum 

Eigenvalue 

p-Value 

None* 147.009 0.001 58.546 0.002 

At Most 1 88.463 0.143 33.045 0.249 

At Most 2 55.419 0.402 25.488 0.353 

At Most 3  29.931 0.723 14.916 0.755 

At Most 4 15.015 0.779 9.843 0.759 

 

the ARDL method would generate unbiased and efficient estimation results even in the presence of  

endogeneity and serial correlation.   

In addition to the results in Table 2a, Table 2b provides the results of the Johansen cointegration test. 

Test results in Table 2a and 2b both show that there is a single cointegration relationship between housing 

price growth and explanatory variables. Therefore, model variables understudy satisfy the requirement for 

the application of ARDL models.  

The long-run relationship between housing price growth and the explanatory variables can be written 

as: 

tttttttt CGaaMaBGaRRaLRaa   6543210HG                              (1) 

In the above long-run model, HG is the monthly housing price growth calculated using the housing price 

                                                                                                                                                                                                    
Pesaran and Shin (1999) are unbiased and efficient since they avoid issues that may arise in the presence of endogeneity and 

serial correlation. Thus, the ARDL model itself can effectively deal with endogeneity and serial correlation in the model. 
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index derived from Fang et al. (2015). LR indicate the PBC’s benchmark lending rate. RR is the reserve 

requirement and M is the (log) money supply calculated using China’s M2 measure. BG is the bank 

lending growth rate. Inflation is obtained using the CPI, and CG denotes the monthly consumption growth 

rates in China. We use real consumption as a proxy of output as monthly data on real output is unavailable. 

Using consumption in the model may also alleviate the potential endogeneity issue between monetary 

policy and income. Nonetheless, we were unable to identify the effect of land prices on housing prices 

due to the data availability problem mentioned in the introduction section.   

   The ARDL model associated with Equation (1) can be summarized as:  
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   The null hypothesis of no co-integration is tested against the alternative using an F-test. The ARDL 

bounds testing examines the two critical asymptotic values: an upper value assuming all regressors are I(1) 

and a lower value with the assumption that all variables are I(0). The null hypothesis that no cointegration 

relationship exists can be rejected if the F-statistics is above the upper bound but cannot be rejected if it 

falls below the lower bound. The test is inconclusive if the F-statistics falls in between the two critical 

values.   

   If the null hypothesis is rejected, we can then estimate the long-run equilibrium relationship between 

housing price growth and the explanatory variables as outlined in Equation (1), and the short-term error 

correction model given by:  
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1tz  is the error correction term from the long-run model and represents the speed of convergence of 

short-run dynamics to the equilibrium. The long-run effects can be extracted then using this unrestricted 

error correction model.   

Volatility Effect  

   China’s real estate market is often viewed as speculative and “bubble” forming, with high degree of 
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volatility and uncertainty (Chen and Wen, 2015). Rapid growth in housing prices across China may have 

been contributed by the strong economic fundamentals, but monetary policy could also affect investors’ 

perception of risk and uncertainty in the market. There have been relatively few researches (see Deng et 

al., 2015 for a review) on the determining factors of price fluctuations and this paper attempts to fill in the 

gap by examining the effect of monetary policy on housing price volatility using the GARCH model.  

Volatility is commonly used as a proxy for uncertainty. For instance, the Volatility Index of S&P 500 

(VIX) spiked in 2008 amid great turbulence in the financial markets. In the real estate market, volatility 

may be used to assess the degree of market uncertainty and speculation. In periods of high speculation, 

price changes may be more volatile as the market contains a high degree of uncertainty. Monetary policy 

could potentially play a vital role in driving market sentiment and may be tightly linked to housing price 

volatility in China.   

   We investigate the effect of monetary policy on the volatility of housing price growth rates using the 

GARCH model. The first and second moments of a GARCH (p,q) model can be expressed as:   

't t tY X                                                                          (4)  

2 2 2

1 1

p q

t i t i j t j

j j

      

 

                                                          (5)  

Equation (4) is the mean equation of the model expressed as a function of exogenous variables, and an 

error term. Equation (5) characterizes the current period conditional variance, as a function of previous 

periods’ news on volatility and forecast variance. A best-fitting GARCH model is selected using the 

Akaike Information Criterion (AIC).   

  

IV. Empirical Results  

ARDL Bounds Test  

   We examine the long-run cointegrating relationship between housing price growth and monetary 

policy measures using the ARDL bounds testing approach proposed by Pesaran, Shin and Smith (2001). 

We estimate the model specified in Equation (2) using monthly data from 2003 to 2013 and impose a 

maximum amount of 6 lags. The optimal number of lags for each variable is then selected using the AIC 

method. We further run the LM, normality and heteroscedasticity tests to confirm that there is no evidence 

of serial correlation in the residuals. The F-statistics reported is 5.583, which exceeds the upper bound of 

3.77 with 1% significance level as provided in Pesaran, Shin and Smith (2001). This implies that housing 

price growth and our explanatory variables have cointegrating relationships in the long-run and we can 

then assess the level effect of monetary shocks on the housing price movement. The reported adjusted R
2
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is 0.75 and the coefficient for the error correction term, −0.361, is negative and significant at the 1% level. 

This coefficient measures the speed of adjustment from the short-run to the long-run equilibrium, and 

must fall between -1 and 0 for a correctly specified model. Our results show that the model is valid and 

the short-run housing prices in China adjust at a moderate rate to the long-run equilibrium.   

    The long-run relationship for the ARDL model characterized by Equation (1) can be written as:   

*

)212.0(

***

)038.2(

*

)024.0(

**

)786.0(

**

)107.0(

***

)260.0()103.0(
360.0808.10046.0898.1243.0804.0146.0HG ttttttt CGMBGRRLR      (6)  

Asterisks are used to denote the significant level where *p<0.1, **p<0.05, ***p<0.01. In the long-run, 

lending rate and reserve requirement ratio negatively affect the average housing price growth in China. 

This is consistent with our hypothesis that when monetary policy is tightened by increasing PBC’s 

benchmark lending rate and reserve requirement ratio, the availability of funds in the market decreases 

and asserts negative pressure on the housing prices. In general, expansionary monetary policy positively 

and significantly affects housing price growth. Our results show that housing price growth increase with 

the bank lending growth rate and money supply, along with inflation and real consumption growth. 

Inflation has the strongest effect on housing price growth in the long-run, which is consistent with 

existing literature. An increase in income proxy by consumption growth may also drive up housing 

demand, leading to housing price appreciation.  

   We further examine the short-run effect of monetary policy on housing price growth to study how the 

real estate market adjusts to temporary shocks in the economy. The short-run error correction 

representation characterized by Equation (3) can be rewritten as:  
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       (7)  

Standard errors are reported in parentheses and the term represents the cointegration term of the 

model. The housing price growth rate shows self-adjustment process as it reacts positively to the 

first-month and third-month lags, but negatively to the second-month lag. All four monetary policy 

measures we consider here show significant short-run effect on housing price growth (with up to 6 

months of lag). An interesting finding suggests that housing price growth has a delayed response to bank 

lending growth where the coefficients for bank lending growth are significant only at the second-month 

lags. This implies that a 1% increase in bank lending growth would lead to a 0.55% increase in housing 

price growth in two months. Consistent with the long-run relationship, the housing price growth in China 
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reacts positively to money supply (M2) and negatively to the reserve requirement ratio. Nonetheless, 

consumption growth appears to be insignificant in the short-run. Our results also show that inflation is the 

dominant determinant of housing price growth as inflation at the first, third, fourth, fifth and sixth-month 

lags have positive and strong influence on the dependent variable. This shows that in both the short-run 

and long-run, inflation shocks are strong drivers of housing price growth. We continue to examine the 

volatility effect of monetary shocks using the traditional GARCH model outlined by Equations (4) and 

(5).   

GARCH Model of Volatility  

   In this paper, we study both the first and second moments of China’s housing price growth and assess 

the relative impact of alternative monetary policy shocks on the real estate market. Using the traditional 

GARCH model, we examine whether monetary policy has a significant impact on the variance of housing 

price growth rate in China. Using the AIC method, a GARCH (1,1) model is selected to empirically 

assess the volatility effect. More specifically, we focus our study on the three monetary policy measures 

controlled by the PBC: benchmark lending rate, reserve requirement and money supply growth. 

Estimation results are presented in the first column of Table 4. We find that in the long-run, all three 

measures have significant negative effects on the volatility of housing price growth. The coefficients for 

the lending rate, reserve requirement ratio and money supply are respectively –0.005, -0.005 and -0.004, 

significant at the 5%, 5% and 1% level. We believe that in comparison to existing papers on housing price 

volatility, our significant results are mainly contributed by the use of the monthly housing price indices 

from Fang et al. (2015) which fully reflect the fluctuations of the housing prices in the market.   

Nonetheless, the results seem to be contradictory to each other. A contractionary policy that increases 

the lending rate and reserve requirement ratio cools down the market and lowers volatility, but an 

expansionary policy in the form of money supply growth also reduces volatility. This implies a mixed 

market reaction to different types of monetary shock. Intuitively, a higher lending rate and bank reserve 

requirement ratio may have lowered fund availability and tightened consumers’ budget constraints, and 

subsequently reducing the volatility in the housing market. On the other hand, an increase in money 

supply may stimulate the economy and produce stronger macroeconomic conditions in China. One 

possible explanation is that market participants may perceive a lower level of uncertainty in the housing 

market when money supply increases. If market participants incorporate the perceived uncertainty about 

future market conditions in their housing decisions, the volatility of the housing price growth would 

become lower when money supply increases. For the mean equation, inflation and real consumption 

growth have strong and positive influence on housing price growth, consistent with the results from the 

ARDL model.  
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V. The 3-Tier Divide  

This section investigates the heterogeneous characteristics of China’s housing market by examining 

the effect of monetary policy on the housing price growth rates in different tiers of cities. After 30 years 

of fast economic growth, economic development in China is not evenly distributed. Top cities such as 

Beijing and Shanghai have per capita GDP that is more than three times that of small cities such as Zunyi 

in Guizhou Province in 2015. The significant disparity in disposable income and other economic 

fundamentals may have caused the housing market to exhibit different characteristics in different tiers of 

cities. As shown in Figure 3, the housing price growth varies significantly with Tier 1 in strong 

dominance over the others. We utilize the same empirical framework to study the distinctive features in 

each type of cities and assess the relative sensitivity of housing price in response to monetary and 

macroeconomic shocks.   

 Figure 3. Housing Price Index in Different Tiers of Cities from 2003-2013.  
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Source: Data is taken from Fang et al. (2015) and complied by the authors.  

 

The first tier refers to the most active housing markets in China that includes Beijing, Shanghai, 

Shenzhen and Guangzhou. These four cities maintained leading GDP growth over the past decade and 

have traditionally been the “hot” market for real estate investment. The land supply in the first tier cities 

is significantly limited while the housing demand is strong as migrants from other areas establish 

permanent residences in these cities. Moreover, a significant portion of housing stock is traded as a form 

of investment. Fang et al. (2015) find that in 2013, about 11% of all mortgage loans were second 

mortgages to fund investment housing purchases in Tier 1 cities, compared to only 3.3% and 1.8% in Tier 
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2 and 3 cities, respectively. We hypothesize that in Tier 1 cities, housing prices are more sensitive to 

monetary policy and macroeconomic variables in both the short-run and long-run. Housing purchases in 

Tier 1 cities also rely more extensively on bank credit as the price-to-income ratio is high. Thus housing 

price growth in Tier 1 cities should exhibit the greatest sensitivity to monetary policy relative to other 

cities.   

   Tier 2 cities refer to 28 large metropolitan areas that include provincial capitals and two autonomous 

cities (Tianjin and Chongqing). These cities are generally less active than the first tier cities but may be 

considered regional hotspots for investments. Housing demand largely comes from local residents and 

migrants from surrounding areas seeking permanent residence in the process of urbanization. The 

distinctive nature of Tier 2 cities is the low utilization of credit market for housing consumption. Fang et 

al. (2015) find that buyers in these cities tend to have greater percentage of down payment than Tier 1 

residents. Residents generally accumulate enough personal savings to fund housing purchases and hence 

face a more relaxed budget constraint. This implies that housing price growth in Tier 2 cities should have 

smaller responses to monetary policy changes and macroeconomic changes.    

   Tier 3 cities refer to 69 smaller urban areas scattered across China. The housing market in these cities 

is just starting to be developed and consumed mostly by local residents. Unlike Tier 2 cities with higher 

income per capita, residents in the third tier cities are more reliant on the credit market to fund housing 

purchases and we hypothesize that housing price growth in Tier 3 cities would be more sensitive to 

monetary shocks than Tier 2 cities, but less than Tier 1 cities due to lower degree of investment-driven 

housing demand. If these housing stock acquisitions would primarily serve for residential usage rather 

than investment purposes, prices should react more strongly to disposable income measured by 

consumption growth.  

Based on the 3-Tier Divide, we estimate both the long-run model described in Equation (1) and the 

short-run model shown in Equation (2) for each tier. We find that our short-run results are basically 

consistent with our long-run estimation results except that the bank lending growth has significant 

positive effects on Tier 1 housing prices growth only at the second-months lag. To be concise, we focus 

on discussing the long-run estimation results in this section unless otherwise mentioned.   

Table 3 summarizes the estimation results for the ARDL model discussed previously. All three 

alternative models produce F-statistics that lie outside of the critical upper bound, and the cointegration 

coefficients are all found to be negative and statistically significant at the 1% level. We find that in the 

long-run, housing price growth in Tier 1 cities indeed react strongly to reserve requirement ratio, bank 

lending growth and money supply. However, the benchmark lending rate has no significant long-run 

effect on housing price movements in these cities. Due to lack of regional and city-level data, we do not 

have local lending rate to determine the specific impact on the loan market and the aggregate rate may not  
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Table 3. Long-Run Level Effect for Different Tiers of Cities. 

Variables Aggregate Tier 1 Tier 2 Tier 3 

Constant -0.146 

(0.103) 

-0.620*** 

(0.186) 

0.050 

(0.142) 

0.025 

(0.078) 

Benchmark Lending Rate  -0.804*** 

(0.260) 

-0.420 

(0.479) 

-0.701* 

(0.357) 

-0.747*** 

(0.189) 

Reserve Requirement  -0.243** 

(0.107) 

-0.766*** 

(0.190) 

-0.020 

(0.143) 

-0.050 

(0.083) 

Bank Lending Growth  1.898** 

(0.786) 

6.364*** 

(1.968) 

-0.426 

(0.575) 

0.988* 

(0.603) 

Money Supply M2  0.046* 

(0.024) 

0.161*** 

(0.042) 

0.000 

(0.032) 

0.005 

(0.018) 

Inflation  10.808*** 

(2.038) 

6.750** 

(2.793) 

1.060 

(1.019) 

8.326*** 

(1.954) 

Consumption Growth  0.360* 

(0.212) 

0.297* 

(0.133) 

1.003 

(1.101) 

0.359** 

(0.162) 

Adjusted R
2
 0.753 0.741 0.676 0.693 

F-Statistics 5.581 6.361 4.139 6.987 

Standard errors are reported in parentheses and *p<0.1, **p<0.05, ***p<0.01. 

 

be a good proxy for capturing changes to the mortgage condition. Interestingly, bank lending growth rate 

significantly affects the Tier 1 housing price movements with a coefficient of 6.364, which is larger than 

the coefficient of bank lending growth (1.898) and the coefficients of other monetary variables at the 

national aggregate level. This suggests that Tier 1 housing market reacts most sensitively to changes in 

lending volume. Intuitively, soaring property prices in Tier 1 cities yields tight budget constraint for 

home-buyers in top cities and they depend heavily on bank credits to purchase houses as the 

price-to-income ratio is very high. Moreover, although inflation and consumption growth are found to 

have significant impact on housing price changes, the coefficients are smaller compare to the national 

aggregate estimation. One explanation could be that the consumption in the national level cannot proxy 

for the purchasing power in Tier 1 cities with high per capita income. In addition, speculation-driven 

housing demand in these popular markets also disintegrates with the macroeconomic fundamentals in 

China. In sum, Tier 1 cities have stronger response to monetary policy and relatively weaker response to 

macroeconomic fundamentals. We regard this finding as tentative evidence on the existence of market 

speculation in Tier 1 cities as investment-driven housing purchases usually rely extensively on access to 

bank credits and are less associated with macroeconomic conditions. 
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The last column in Table 3 shows that bank lending rate and bank lending growth have significant 

effect on house prices in Tier 3 cities. Compare to Tier 1 cities, market sensitivity to monetary policy 

shocks in Tier 3 cities is significantly reduced. Nevertheless, inflation and consumption have stronger and 

more significant effects on house prices. These findings suggest that more housing stocks in Tier 3 cities 

are consumed for residential purposes. In addition, consumption growth significantly affects housing 

price movements. This implies a tighter connection between real estate market and disposable income in 

the third tier cities.  

The results for Tier 2 cities appear to be consistent with our hypothesis. Housing price movements in 

these cities are disintegrated from monetary policy variable. We find no long-run effect of monetary  

 

Table 4. GARCH Volatility Effect for Different Tiers of Cities. 

GARCH (1,1) Aggregate Tier 1 Tier 2 Tier 3 

Mean Equation     

Constant 0.008*** 

(0.001) 

0.018*** 

(0.001) 

0.008*** 

(0.001) 

0.009*** 

(0.001) 

Inflation  

 

1.227*** 

(0.432) 

0.810* 

(0.478) 

0.956*** 

(0.228) 

0.780** 

(0.388) 

Consumption Growth  

 

0.242** 

(0.115) 

0.114*** 

(0.011) 

0.103* 

(0.056) 

0.138 

(0.110) 

 

Variance Equation 

 

 

  

 

 

Constant 

 

0.000*** 

(0.000) 

0.000** 

(0.000) 

0.000* 

(0.000) 

0.000*** 

(0.000) 

L1. ARCH 0.052 

(0.048) 

0.710*** 

(0.210) 

1.043*** 

(0.277) 

0.069 

(0.059) 

L1. GARCH 0.535*** 

(0.161) 

0.398*** 

(0.066) 

0.047** 

(0.029) 

0.544*** 

(0.124) 

Benchmark Lending Rate -0.005** 

(0.003) 

-0.023** 

(0.011) 

-0.010*** 

(0.003) 

-0.004*** 

(0.001) 

Reserve Requirement -0.005** 

(0.002) 

-0.003 

(0.004) 

0.000 

(0.001) 

-0.003* 

(0.002) 

Money Supply M2 -0.004*** 

(0.001) 

0.004 

(0.008) 

-0.000 

(0.002) 

-0.005** 

(0.002) 

 

Standard errors are reported in parentheses and *p<0.1, **p<0.05, ***p<0.01. L1 denotes the one-month lag operator.  
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policy on housing price growth rates, and only the reserve requirement ratio and lending rate negatively 

affect housing prices in the short-run with one-month lag. Market speculation in these areas may be less 

prominent and most housing stocks are acquired for residential purposes. The conservative middle income 

class in China appears to be reluctant to rely on the credit market for housing purchases and most housing 

price fluctuations depend on inflation and changes in disposable income (which is reflected by 

consumption growth).   

   The estimation results for the GARCH model is presented in Table 4. Our previous results show that 

the lending rate, reserve requirement ratio and money supply all negatively affect housing price volatility 

for the national aggregate. By examining the housing price growth in different tiers of cities separately, 

we find that only the benchmark lending rate negatively affects the housing price volatility in Tier 1 cities 

at the 5% significance level and Tier 2 cities at the 1% significance level. Our findings suggest that 

reserve requirement and money supply have only level effect but no volatility impact on housing price 

growths in Tier 1 cities. This shows that investors may not associate these monetary policy variables with 

market uncertainty in these regions. Housing price volatility in Tier 1 cities appears to react sensitively 

only to bank lending rate, which may be interpreted as a signal of future market movements. The lending 

rate coefficient for Tier 1 cities (-0.023) is also significantly higher (in absolute values) than the 

coefficient for the national average (-0.005), implying a more sensitive reaction to changes in lending 

rates. These findings may serve as preliminary evidence that suggests market speculation is an important 

driver of market uncertainty in Tier 1 cities. In comparison, all three monetary measures negatively affect 

housing price volatility for Tier 3 cities, consistent with the findings for the national aggregate with 

similar coefficients. This suggests that the market sentiment in Tier 3 cities reacts sensitively to changes 

in monetary conditions in China, which may be related to the greater reliance on the mortgage market for 

funding.    

Overall, our estimation results could shed some light on the heterogeneous nature of China’s housing 

market. We find that housing price growth in Tier 1 cities have stronger response to monetary policy and 

weaker responses to inflation and consumption growth than the national average
7
. In particular, Tier 1 

cities have significantly stronger dependence on bank lending. Market speculation may serve as a driver 

of housing price changes in Tier 1 cities as they are highly sensitive to monetary policy variables in the 

long-run, but not for the volatility of price changes. In addition, housing price growth in Tier 2 cities is 

found to be unrelated to monetary policy variables in the long-run. The housing markets in Tier 3 cities 

move closely to changes in monetary policy and disposable income with little evidence of market 

speculation.   

 

                                                             
7
 As mentioned earlier, real consumption is a proxy for real disposable income in our estimation. 
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VI. Housing-Purchase Restrictions (Robustness Test) 

China’s housing market is one of the fastest growing sectors since the 1994 housing economic 

reform. To suppress the rapidly appreciating housing prices in some cities, the Chinese central 

government launched the home-purchase restrictions in April 2010. The home-purchase restrictions 

specify that the housing down payment for the purchase of the first dwelling unit should be at least 30%. 

Families that plan to buy the second dwelling unit must face higher mortgage rates and a housing down 

payment that is above 50% of the housing value. The policy specifies that no mortgage loans should be 

allocated to the purchases of the third dwelling unit. At the same time, the policy provides incentives for 

local governments to increase the supply of residential housing. By September 29, 2010, the 

home-purchase restrictions were implemented in the four Tier 1 cities. After that, the restrictions quickly   

Table 5.Robustness Check with Policy Dummy 

Variables Tier 1 Tier 1 w/ Dummy Tier 2 Tier 2 w/ Dummy 

Constant -0.620*** 

(0.186) 

-0.447** 

(0.195) 

0.050 

(0.142) 

0.059 

(0.140) 

Benchmark Lending Rate  -0.420 

(0.479) 

-0.409 

(0.458) 

-0.701* 

(0.357) 

-0.643* 

(0.340) 

Reserve Requirement  -0.766*** 

(0.190) 

-0.445** 

(0.213) 

-0.020 

(0.143) 

-0.055 

(0.143) 

Bank Lending Growth  6.364*** 

(1.968) 

5.244** 

(2.066) 

-0.426 

(0.575) 

-0.875 

(0.594) 

Money Supply M2  0.161*** 

(0.042) 

0.120*** 

(0.045) 

0.000 

(0.032) 

0.003 

(0.032) 

Inflation  6.750** 

(2.793) 

10.097** 

(3.904) 

1.060 

(1.019) 

1.256 

(1.015) 

Consumption Growth  0.297* 

(0.133) 

0.264** 

(0.137) 

1.003 

(1.101) 

0.646 

(0.703) 

Policy Dummy 

 

 -0.019** 

(0.009) 

 

 -0.010* 

(0.006) 

Adjusted R
2
 0.741 0.706 0.676 0.672 

F-Statistics 6.361 4.241 4.139 4.233 

Standard errors are reported in parentheses and *p<0.1, **p<0.05, ***p<0.01. 

 

expanded to some Tier 2 and 3 cities. About 20 Tier 2 cities adopted the restrictions in January 2011 and 

in total 46 cities had adopted the restrictions by the end of 2011. Although the local policies may vary 
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slightly across different cities, the home-purchase restrictions in all cities were consistent with that of the 

central government and most cities restricted that each family could only purchase one new dwelling unit.  

   When the Chinese economic growth started to slow down in 2014, most cities with the 

home-purchase restrictions have eased or canceled the restrictions to boost domestic demand and absorb 

the high housing inventories. Before the Chinese government tightened the home-purchase limits again in 

September 2016 to inhibit the housing price growth in top cities, the home-purchase restrictions only 

remained unchanged in the four Tier 1 cities and the Sanya city in Hainan province.  

   The home-purchase restrictions could have significant impact on China’s housing price growth if they 

were effective. To control for these effects, we introduce a dummy variable that keeps track of the 

restrictive time periods. We have two hypotheses related to the purchase restriction policy. First, the 

purchasing policy would have a negative effect on housing price growth in the long-run. Furthermore, the 

purchasing policy would increase the housing price volatility as the housing market is subject to the 

increased uncertainty of future policy changes.  

   We re-estimate the ARDL model for Tier 1 and Tier 2 cities to account for the different periods of 

policy implementation between the two tiers. The Tier1 policy dummy is assigned value of 1 from 

September 2010 to the end of sample (August 2013). Tier2 policy dummy is assigned value of 1 from 

January 2011 to the end of sample. Table 5 presents the results from the original ARDL model and the 

adjusted model with the policy dummy. We can find that our benchmark results are robust to the 

introduction of the policy dummy. For Tier 1 cities, estimated parameters of reserve requirement, bank 

lending growth, M2 and inflation are all significant with the correct signs. Moreover, consumption growth 

remains to be an insignificant explanatory variable for housing price growth in Tier 2 cities. For both tiers, 

the purchasing dummy variable is found to have negative and significant effect on housing price growth. 

This result is consistent with our hypothesis that the home-purchase limits reduce the housing demand 

and the housing price growth rates. Nonetheless, the small magnitude of the estimated parameter suggests 

that the home-purchase restrictions alone could not fully resolve the overheated housing market in Tier 1 

and Tier 2 cities. Furthermore, we estimated the GARCH model with the policy dummy and found that 

our benchmark results remain robust. Our results show that the policy dummy has positive but small 

effect on the volatility of housing price growth. Nonetheless, the result is not significant. Thus we cannot 

conclude that the purchasing policy is a significant contributor to the volatility of the housing price 

growth.  

 

VII. Policy Implications 

   Our results have four important policy implications for the design of monetary policy in China.     
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First, since monetary policy has significant effect on the volatility of housing prices, the PBC should 

adopt consistent monetary policy to avoid the possibility of housing price collapse. For example, if the 

PBC suddenly implements a significant contractionary monetary policy (e.g. reducing money supply), our 

model predicts that this would cause the house prices to decline sharply and the house price volatility to 

increase dramatically. To avoid significant variation of the housing prices, the PBC should smooth 

monetary policy.  

   Second, since monetary policy is more effective in the long-run in Tier 1 cities than in other areas of 

the country, the PBC may implement different monetary policy in Tier 1 cities and less developed areas in 

order to effectively control the housing prices. To control speculation and to prevent housing prices from 

increasing rapidly in top cities, the PBC could increase required reserve ratio or control the bank lending 

growth in top cities. On the other hand, the bank lending rate seems to be an effective monetary 

instrument that can affect housing price growth in Tier 2 and 3 cities. Meanwhile, housing price growth in 

Tier 3 cities appear to be tightly connected to macroeconomic conditions such as inflation and income. 

Thus, the PBC should be cautious about using monetary instruments to control house prices in Tier 2 and 

3 regions as the monetary policy may lead to slower economic growth rather than a relief of tension in the 

housing markets.  

Despite finding that the home-purchase restrictions have negative and significant effect on housing 

price growth, the magnitudes appear rather limited in comparison to the impact of monetary shocks. To 

address the rapid rising housing prices in Tier 1 and 2 cities, we recommend the Chinese government to 

consider alternative instruments to complement and enhance the effect of housing-purchase restrictions. 

Finally, considering the heterogeneous sensitivities of housing prices to monetary policy shocks in 

different tiers of cities, the Chinese government may consider alternative monetary policy to specifically 

address areas with rapid housing price growth or allocating more autonomy to local governments for the 

design and implementation of monetary policy.   

 

VIII. Concluding Remarks 

   This paper studies the long-term and short-term effects of monetary shocks on housing prices in China. 

To characterize the stance of monetary policy, we use four monetary measures that are frequently used by 

the Chinese central bank including the PBC’s benchmark lending rate, reserve requirement, commercial 

bank lending growth and money supply. We also include inflation and consumption to capture the 

macroeconomic conditions in China. Since the Chinese official housing price index has been widely 

criticized for being overly smooth with little housing price growth in the recent decade, we utilize a more 

reliable set of monthly housing price indices constructed by Fang et al. (2015) that spreads from January 
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2003 to January 2013 in our estimation. Using the ARDL bounds testing approach and error correction 

model, we find that housing price growth reacts positively to the bank lending growth rate, money supply, 

inflation, consumption growth and negatively to reserve requirement and bank lending rate in the 

long-run. In the short-run, housing price growth has positive responses to bank lending growth, money 

supply and inflation, but it has negative responses to reserve requirement ratio. We further study the 

volatility effect of monetary shocks using the GARCH model and find that the bank lending rate, reserve 

requirement ratio and money supply has significant negative impact on the volatility of housing price 

growth.  

    To investigate the heterogeneous characteristics of China’s housing market, we divide 101 Chinese 

cities into three tiers and examine the short-run and long-run effects of monetary shocks on housing price 

growth distinctively. We find that housing price growth in Tier 1 cities are more sensitive to bank lending 

growth, the required reserve ratio, money supply and inflation in the long-run relative to Tier 2 and 3 

cities. While consumption is found to significantly affect housing prices growth in Tier 1 and 3 cities, we 

find no effect of consumption growth on housing prices growth in Tier 2 cities. Moreover, for Tier 1 cities 

only the benchmark lending rate negatively affects the housing price volatility at the 5% significance 

level. These results imply that housing demand in Tier 1 cities are more speculative and investors may not 

associate monetary policy variables with market uncertainty in these regions. Monetary variables are 

found to have significant level and volatility effects on housing prices in Tier 3 cities. Lastly, our 

benchmark long-run results are robust to the introduction of home-purchase restrictions. Although the 

purchase limits have significant negative effect on housing price growth, they appear to be a less effective 

instrument for controlling housing prices in major cities.       

    While we are completing our research on this topic, the housing markets in major Chinese cities 

have been experiencing another round of rapid price appreciation. One economic objective of the Chinese 

government in 2016 is to allow house prices to fall modestly to reduce housing inventories. Nevertheless, 

rapid housing price growth started in Tier 1 cities from the last quarter of 2015 and later affected house 

prices in popular Tier 2 and 3 cities in early 2016. In August 2016, housing prices for new houses have 

increased in 62 of the 70 major cities that are included in the Chinese official house price index compared 

to that of one year ago. Moreover, housing price growth rate turns out to be surprisingly high. All of the 

four Tier 1 cities have experienced more than 21% of price appreciation, with Shanghai leading the Tier 1 

city housing price growth at 37.8%. The housing prices in a large number of popular Tier 2 cities 

followed to grow rapidly. In August 2016, residential property prices in 34 cities had grown more than 

15% over the prices a year ago. For instance, housing prices for newly constructed houses in Xiamen, 

Hefei and Nanjing have respectively increased 44.3%, 40.5% and 38% over the same period. The housing 

prices is appreciating rapidly until the central government imposed another round of highly restrictive 
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purchasing policy in September 2016, which eliminates the availability of mortgages over 25 years in 

length and raises the down payment ratio to 60% for the purchase of non-primary dwelling unit in top 

cities. One concerning issue is that the booming housing market in top cities is hard to reconcile with the 

slower economic growth in China as the GDP growth rate has been below 7% since 2014. Lower GDP 

growth rate implies smaller growth in household disposable income, which would further drive up the 

price-to-income ratio in urban cities. Researchers are expressing growing concerns over a potential 

meltdown in the real estate market associated with deteriorating economic fundamentals in China.   

   Nonetheless, the recent phenomenon is consistent with our findings in this paper. The PBC has 

adjusted monetary policy several times over the period to stimulate economic growth. Money supply 

growth rate had increased throughout 2015, but it had slowed down after April 2016. In the meantime, the 

PBC reduced the reserve requirement ratio by 50 basis points in March, 2016. The higher money supply 

and lower reserve requirement ratio may have been the driving force for the high housing price growth in 

major cities. The expansionary monetary policy was implemented to target the recent slow economic 

growth in China, but the market trends suggest that “hot money” has been flowing to the housing market 

instead of stimulating real investments for economic growth. In comparison to the set of home-purchase 

limits enforced in 2010, our results show that the recent expansion in purchase restrictions is more 

effective in reducing the speed of housing price appreciation. Nonetheless, the persistent high housing 

prices in major cities and possible market speculation require continuing effort to ensure economic 

stability. 

   The recent housing market development and monetary policy in China support our results in two 

dimensions. First, the housing price growth becomes more volatile after money supply has been tightened 

and required reserve ratio has been decreased in early 2016. This observation supports our result that the 

volatility of housing price growth is negatively related with money supply and reserve requirement ratio. 

Second, it is widely believed by the Chinese public that this new round of rapid housing price growth is 

mainly driven by the speculative motive that the housing prices in Tier 1 and popular Tier 2 cities in 

China would never decline. The location bias of the rapid housing price growth is consistent with our 

result that housing demand in Tier 1 cities are relatively more speculative and disintegrated with the 

macroeconomic fundamentals while Tier 3 cities shows tighter connection between housing market and 

disposable income. The cause of the rapid housing price growth in China is an interesting topic to 

disentangle, but it falls outside the scope of this paper. While we leave the cause of the rapid housing 

price growth for future research, we suggest policy makers in China take careful consideration of the 

heterogeneous characteristics of the housing markets in the design of monetary policy based on our 

findings. 
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Appendix 

Table 6. The Division of the Three Tiers of Cities 

 Tier 1 Cities 

List 

Tier 2 Cities Tier 3 Cities 

Tier 3 Cities 

Tier 3 Cities 

1 Beijing Chongqing Tangshan Lianyungang Kaifeng 

2 Shanghai Chengdu Qinhuangdao Huai'an Luoyang 

3 Guangzhou Xi'an Xingtai Yancheng Xinxiang 

4 Shenzhen Xining Baoding Yangzhou Luohe 

5  Urumq Zhangjiakou Zhenjiang Nanyang 

6  Jinan Langfang Suqian Zhumadian 

7  Qingdao Baotou Jiangyan Changde 

8  Tianjin Xilingol Jiaxing Shantou 

9  Shijiazhuang Anshan Huzhou Foshan 

10 

 

 Hohhot Dandong Shaoxing Jiangmen 

11  Shenyang Yingkou Jinhua Zhaoqing 

12  Dalian Tieling Taizhou Huizhou 

13  Changchun Wuludao Wuhu Shanwei 

14  Harbin Songyuan Bengbu  

15  Nanjing Xuzhou Anqing  

16  Wuxi Changzhou Chuzhou  

17  Suzhou Nantong Xuancheng  

18  Hangzhou Fuzhou Quanzhou  

19  Ningbo Heyuan Zhangzhou  

20  Wenzhou Qingyuan Ningde  

21  Hefei Dongguan Jingdezhen  

22  Fuzhou Zhongshan Jiujiang  

23  Xiamen Jieyang Yichun  

24  Nanchang Luzhou Shangrao  

25  Zhengzhou Huai'an Zaozhuang  

26  Changsha Kunming Changji  

27  Nanning Leshan Deyang  

28  Haikou Nanchong Mianyang  

Note-. We divide 101 Chinese into three Tiers. Tier 1 cities refer to the four leading cities. Tier 2 cities refer to 28 large 

metropolitan areas that include provincial capitals and two autonomous cities Tianjing and Chongqing. Tier 3 cities 

refer to 69 smaller urban cities scattered across China.  

 

 


