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CONSTRUCTION BOOM ACROSS CHINA 
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GHOST TOWN IN INNER MONGOLIA 
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CONCERNS ABOUT CHINESE HOUSING 
MARKETS 
Granular questions: 
 Is China experiencing a housing bubble #2 after the US? 
 Will China follow the footstep of Japan to have a lost 

decade?  
 

Specific questions: 
 How much have housing prices in China appreciated in 

the last decade? 
 How did the price appreciation vary across the country? 
 Did the soaring prices exclude low-income households 

from participating in the housing markets?  
 How much financial burden did households face in 

buying homes?  4 



INSTITUTIONAL BACKGROUND 
 Markets for housing emerged only after late 

1990s 
 Housing used to be assigned to employees by state 

enterprises 
 Various reforms in 1990s (legalizing property rights 

to housing and abolishing housing allocation as in-
kind benefit) 

 In response to 1997 Asian Financial Crisis, Chinese 
government established the real estate sector as a 
new engine of economic growth 
 PBC outlined procedures for residential mortgage loans at 

subsidized interest rates in 1998 
 By 2005, China has the largest residential mortgage market 

in Asia 
 In 2012, 8.1 trillion RMB in mortgage loans, accounting for 

16% of all bank loans  
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LIST OF CITIES 
 First tier: Beijing, Shanghai, Guangzhou, and 

Shenzhen 
 

 Second tier (35 cities): 2 autonomous 
municipalities, capital cities of 24 provinces, and 
9 vital industrial and commercial centers 
 Our sample covers 31 of them 

 
 Third tier: regional industrial or commercial 

centers 
 85 in our sample    
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SUPPLY OF NEW HOMES 
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POPULATION GROWTH IN CITIES 
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CONSTRUCTING HOUSING PRICE INDEX 

Two standard approaches 
 

 Hedonic price regressions, e.g., Kain and Quigley 
(1970) 
 Unobserved characteristics may lead to biased estimate  
 Rapid expansion of Chinese cities makes it especially hard 

to fully capture all characteristics 
 

 Repeated sales approach, e.g., Baily, Muth and 
Nourse (1963) and Case and Shiller (1987) 
 Does not require measurement of quality  
 wastes a large fraction of transaction data; repeated sales 

may not be representative of the general population of 
homes 

 Not so many repeated sales in the nascent Chinese housing 
markets 
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A HYBRID APPROACH FOR CHINESE 
HOUSING MARKETS 

 A large number of new 
home sales in each city 
 Typically apartments in 

development projects 
 Within a development 

complex, the unobserved 
apartment amenities are 
similar 

 It takes 1-2 years to sell 
all units in one complex 
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A HYBRID APPROACH FOR CHINESE 
HOUSING MARKETS 

 

 Jan 2003 to March 2013, a regression for each 
city:  
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DATA 
 A detailed mortgage data set for 120 major cities 

 a large commercial bank with 15% market share 
 restrict sample to mortgages for new, residential properties  
 one million mortgage loan contracts dating from the first 

quarter of 2003 to the first quarter of 2013 
 

 A typical mortgage contract contains information on 
 personal characteristics of home buyers (e.g., age, gender, 

marital status, income, work unit, education, occupation, 
and region and address of residence)  

 housing price and size, apartment-level characteristics 
(e.g., complex location, floor level, and room number) 

 loan-level characteristics (e.g., maturity, loan to value 
ratio, and down-payment) 
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INFLATION RATE 
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PRICE INDICES FOR FIRST TIER CITIES 
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PRICE INDICES FOR FIRST-TIER CITIES 
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HOUSING PRICE INDICES FOR SECOND 
AND THIRD TIER CITIES 
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SUMMARY STATISTICS  
(NOMINAL) 

19 

 



SUMMARY STATISTICS  
(REAL) 
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HOUSING PRICE AND GDP GROWTH IN 
JAPAN 
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HOUSING PRICE AND GDP GROWTH IN 
SINGAPORE 
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MORTGAGE BORROWERS 
 We focus on two groups of mortgage borrowers 

 Bottom-income group with household income in 
bottom 10% of borrowers in a city during a year 

 Middle-income group with household income in range 
[45%, 55%]  
 

 p10 denotes the borrower with income at the 10 
percentile and p50 denotes the borrower at the 
median   
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ANNUAL INCOME OF MORTGAGE 
BORROWERS 
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ANNUAL INCOME OF MORTGAGE 
BORROWERS 
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ANNUAL INCOME OF MORTGAGE 
BORROWERS 
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MORTGAGE DOWN PAYMENT 
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PRICE-TO-INCOME RATIO OF MORTGAGE 
BORROWERS 
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PRICE-TO-INCOME RATIO OF MORTGAGE 
BORROWERS 
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FINANCIAL BURDEN OF MORTGAGE 
BORROWERS 
 Consider a price-to-income ratio of 8 

 40% down payment implies a saving of 3.2 years of 
household income 

 A mortgage loan at 4.8 times of annual income 
 6% mortgage rate implies ~29% of income to pay mortgage 

interest 
 With a maximum 30 year mortgage maturity, 4.8/30=16% 

income to pay down mortgage (linear amortization)  
 

 Hidden debt to pay for the mortgage down 
payment? 
 Banks are allowed to grant only one mortgage on one 

home 
 Young people typically rely on parents or other 

family members to pay the down payment 
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FINANCIAL BURDEN OF MORTGAGE 
BORROWERS 
 Why would (bottom-income) borrowers endure 

such financial burden?  
 

 Suppose an income growth rate of 10% 
 Income will grow to 1.6 times in 5 years 
 Current price to future income in 5 years is only 5! 

 
 Households may also expect housing prices to 

rise at high rates, as motivated by the 
expectations of high income growth in the cities 
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HOME SIZE 
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AGE OF MORTGAGE BORROWERS 
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MARITAL STATUS OF MORTGAGE 
BORROWERS 
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MARITAL STATUS OF MORTGAGE 
BORROWERS 
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FRACTION OF SECOND MORTGAGES 
 Banks are allowed to grant only one loan on one 

home 
 Second mortgages are used to buy non-primary 

homes 
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 2011 2012 2013 
First-Tier Cities 5.3% 5.2% 11.8% 
Second-Tier Cities 2.0% 2.4% 3.3% 
Third-Tier Cities 1.0% 1.3% 1.8% 

 



HOUSING AS AN INVESTMENT VEHICLE 
 High savings rate in China 

 35% of GDP in 1980s, 41% in 1990s, and over 50% in 
2000s 

 Households, firms and government have all 
contributed to the high saving rate 
 

 Limited savings vehicles due to stringent capital 
controls 
 Bank deposit 
 Stocks 
 Government and corporate bonds  
 Housing 
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BANK DEPOSITS AND STOCK MARKET 
CAPITALIZATION 
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BANK DEPOSIT RATE AND NATIONAL 
INFLATION 
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SHANGHAI STOCK MARKET INDEX 

40 

 Mean Std. Dev. Skewness 
2003-2013 .073 .515 -.153 
2003-2008 .0898 .662 -.337 
2009-2013 .053 .339 1.182 

 



ANNUAL RETURNS OF HOUSING (2003-
2013) 
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Full Sample (2003-2013) 
 

 Mean Std. Dev. Skewness 
First-Tier Index  .157 .154 -.674 

Second-Tier Index .135 .0989 .564 
Third-Tier Index .110 .075 .092 

 
Before 2009 (2003-2008) 

 

 Mean Std. Dev. Skewness 
First-Tier Index  .204 .105 -.059 

Second-Tier Index .173 .099 .852 
Third-Tier Index .117 .095 -.028 

 
After 2009 (2009-2013) 

 

 Mean Std. Dev. Skewness 
First-Tier Index  .109 .191 -.249 

Second-Tier Index .097 .094 .474 
Third-Tier Index .103 .059 -.057 

 



CHALLENGES IN UNDERSTANDING THE 
HOUSING BOOM 
 Several key facts: 

 Housing prices rising at an average annual rate of at least 
10% in 2003-2013  

 Household income also rising at an average rate of 10% 
 Deposit rate around 2-4% and mortgage rate around 6-7% 
 Low-income households purchasing homes at 8 times their 

income 
 

 A quantitative challenge 
 As an investment asset, housing return is determined by 

discount rate 
 High housing return and low interest rate imply substantial 

(perceived) risk in housing market, such as risk of income 
growth suddenly crashing despite income growth has been 
highly persistent over the past 30 years 

 On the other hand, the high price-to-income ratio endured 
by low-income households implies low income crashing risk 
perceived by these households  
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CHALLENGES IN UNDERSTANDING THE 
HOUSING BOOM 
 Divergent expectations reflected by housing 

prices and stock prices 
 Stock prices crashed after 2008 and haven’t recovered 

yet---Shanghai stock market index is still half below 
its peak in 2007 

 Housing prices had a mild downturn in 2008 but rose 
back strongly after 2009 for at least 60% 
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THE ROLES OF GOVERNMENT 
 Housing markets are widely perceived to be too 

important to fail 
 Helps explain the robust expectations about housing 

prices 
 

 The central government frequently intervened in 
housing markets 
 

 Land sales are a key source of fiscal revenue for 
local municipalities 
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INTERVENTIONS BY CENTRAL 
GOVERNMENT 
 In September 2007, raised the minimum down 

payment ratio from 30 percent to 40 percent, and 
capped the monthly mortgage payment-to-income 
ratio at 50%. 
 

 In April 2008, it imposed tax on capital gains from 
housing sales. 
 

 In October 2008 it reversed these policies. It reduced 
the minimum mortgage rates to 70 percent of the 
benchmark rate and the down-payment ratio back to 
30 percent. 
 

 Starting from April 2010, following the guidelines of 
the central government, 39 of the 70 major cities in 
China introduced the housing purchase restriction 
policies. 
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SHARE OF LAND REVENUE IN CITY 
BUDGET 
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RISK IN CHINESE HOUSING MARKETS 
 Banks are not exposed to severe risk in 

residential mortgages 
 Leverage might be a concern for real estate 

developers and local governments 
 

 Housing markets are nevertheless fragile with 
respect to household expectation about future 
income growth 
 If economic growth slows down, households may not 

be willing to pay 8 times of their income to buy homes  
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CONCLUSION 
 Construct pseudo repeated sales price indices for 120 

Chinese cities 
 Accurately measure price appreciation in 2003-2013 

 
 Enormous price appreciation accompanied by equally 

impressive household income growth in 2nd- and 3rd-
tier cities 
 

 Housing market participation of low-income 
households remained stable, although they endured 
great financial burdens with price-to-income ratios 
above 8 
 

 Leverage is not a big concern for Chinese households, 
a key source of risk is households’ expectations 
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