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Abstract- The housing market plays a significant role in Chinese economic growth, especially housing-related consumption, 
investment and tax revenue. However, a house price (boom or bust) will affect the stability and the safety of the financial 
system. In order to manage the potential risks from the housing market, macro prudential policy has been popularly used in 
economies all over the world in recent years as both a regulatory and supervisory instrument. Additionally, China also 
implemented macro prudential policy to maintain the soundness of the financial system and the housing market. The purpose 
of this research is to investigate whether the macro prudential policy enacted by the government is effective in managing 
housing prices in 30 provinces within China since 2006 via the panel fixed-effects model. The results showed that most of 
macro prudential instruments are effective.  This can help control and contain increases in house prices in both newly 
constructed housing markets, as well as second-hand housing markets. It also found that the reserve requirement ratio is the 
most effective instrument. 

 
Index Terms- China, Housing market, Macro prudential policy, Policy effectiveness.  
 
I. INTRODUCTION 
 
The housing market is an essential sector related to a 
large share of investments, loans and the wealth of the 
national economy. Since 1978, under Deng 
Xiaoping’s lead, the People’s Republic of China 
embraced the first real estate reform. Till now, housing 
markets played a significant role in Chinese economic 
growth; especially housing-related consumption, 
investment and tax revenue.  

In China, real estate investments, loans for 
developers, mortgages of households and house prices 
increased continually in recent years. The data showed 
in 2013, China’s real estate investment reached up to 
15.1 percent of GDP, more than 1 in 3 of total 
investment, in comparison to only 4.9 percent 13 years 
ago. As regards to real estate loans; it rose to nearly 30 
percent of GDP and more than 20 percent of total 
loans. Until 2013, housing prices have increased by 
almost 4 times their values of ten years prior in some 
large cities. House mortgage loans went up nearly 
six-fold in the last 10 years. 

However, when looking back at the last century 
until now, housing market has been the source of 
crises [1].House prices, boom or bust, form a crucial 
potential risk in the financial sector, which will have 
serious consequences for the stability and the safety of 
the financial system. 

The experience showed that if a house price booms, 
it requires financial institutions (such as banks) to keep 
enough or much more reserve requirement, capital 
adequacy and liquidity to provide more loans and 
mortgages. However, if a house price goes bust, those 
institutions face a great loss from the loss value of the 
house and big numbers of non-performing loans. As a 
consequence, house price values become a potential 
housing market risk and might lead to instability of the 
financial system.  

In general, “housing markets have certain 
characteristics that intrinsically link them to financial 
stability” [2], as well as the national economy. 
Not only China, but various countries all over the 
world are facing booming asset prices. In order to 
regulate and supervise the whole systematic risk of the 
financial system, macroprudential policy is widely 
used. “Macroprudential” is defined as “the safety and 
soundness of the broad financial system and payments 
mechanism” [27]. With frequent financial crisis’, the 
importance of macroprudential regulations have been 
emphasized by many countries. Macroprudential 
regulation even has an objective that sometimes is 
assigned to avoid asset price bubbles directly [9]. 
As for China, the People’s Bank of China and the 
China Banking Regulatory Commission adopted 
macroprudential polices to sustain the housing market 
risk and the housing price booms in main cities from 
2009 on. And different instruments have been used 
until now. 
In this research, the objective is to evaluate the effects 
of individual macroprudential policies on house price 
management in 30 provinces of China, as well as to 
point out the differences between newly constructed 
houses and second-hand houses. 
 
II. LITERATURE REVIEW 
 
A. Asset Price Boom 
An asset price boom is defined “a positive deviation of 
an aggregate asset price indicator from its recursively 
estimated trend by at least 10 percent” [11].  
The features of an asset price boom are that equity and 
real estate prices rise strongly during the period of 
boom, but crash after that. Real GDP growth is quickly 
and constant during the boom, but is followed by a 
lower growth. Following the definition of Alessi and 
Detken [10], a "costly" asset-price boom is usually 
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followed by a three-year period that the real GDP 
growth will lower than potential growth at least 3 
percent. The cause of this result is that, during the 
boom period, real GDP growth is mainly driven by 
housing-related investments and loans with looser 
monetary policy.  
However, not all asset price booms lead to a bust and 
not all busts lead to a financial crisis [11]. It still will 
be very dangerous that if government do nothing but 
watch it boom.  
B. Macroprudential Policy 
Macroprudential regulations that can address 
systematic risk in both time dimension and cross 
section dimension exist in financial system [17], [22]. 
Macroprudential regulations even have an objective 
whereby sometimes macroprudential policies are 
assigned so as to avoid asset price bubbles [9]. It 
seems that macroprudential instruments are used more 
in managing the housing market than the stock market. 
With different type of risks applying to different 
macroprudential instruments, the instruments used 
include countercyclical capital buffers, time-varying 
loan-to-value (LTV) ratios, systemic capital 
surcharges, liquidity surcharges, etc.Because of the 
difference of national conditions, according to 
disparate objectives, national government or policy 
maker need to select instrument combinations 
suitable. Housing-related measures, credit measures 
and reserve requirement, for example, are very 
different used between Asia, Latin America, Middle 
East and Africa, Advanced Europe and North 
America. Among all of regions, the greatest number of 
macroprudential instruments are used in Asia, 
especially utilizing housing related measures. Since 
that Asia has more developing countries than other 
continents. In the century of financial crisis frequent 
burst, real estate sector will lead national economy, 
and will be the necessity goods of people as well. Then 
it seems to be very serious to control and manage real 
estate market. In general, for Asian region, 
loan-to-value ratio is the major housing related 
measures and reserve requirement is major credit 
measures and reserve requirements. 

In the regular meeting of monetary policy 
committeeof China’s central bank, held at the fourth 
quarter of 2009, explicit stated that: Macroprudential 
regulation should be established to prevent and reduce 
potential financial risks effectively. Under these 
conditions, macroprudential regulation had been 
formally incorporated into the central bank's 
agenda.And in the real estate market, the two main 
instruments China tends to focus on in 
macroprudential policies are Reserve Requirement 
Ratio and Loan-to-value Ratio, which also serve as the 
two most commonly used indicators in housing related 
measures and credit related measures in Asia. 
C. Related Research 

Most of the empirical studies are trying to identify 
the effectiveness of macroprudential policies in 
reducing systemic risk and the relevant 

macroeconomic variables in different regions in the 
same period, such as Lim et al., [25], Vandenbussche 
et al., [28]. Lim et al., [25] use the fixed-effect 
dynamic panel regression with GMM estimator and 
data covering 49 countries during 2000-2010. The 
analysis shows that many instruments are effective in 
reducing systemic risk. 
Furthermore, Asian economies appear to use 
macroprudential policies extensively much more than 
the other regions, especially housing-related measures 
are most effective in sustaining the housing price 
growth and housing market risk. Zhang and Zoli 
[18]investigate how macroprudential policy and 
capital flow measures affect the relevant 
macroeconomic variables (i.e., real credit growth, real 
housing prices growth, and capital inflows). The data 
used in fixed-effect dynamic panel regressions with 
GMM covers 46 countries all over the world from 
2000Q1 to 2013Q1. The results show that 
macroprudential policy tools and capital flow 
measures can help curb housing price inflation, equity 
flows and credit growth, particularly the LTV ratio 
and housing tax which are the housing-related 
measures. 
However, the empirical analysis in China are still very 
limited.Because that most of current researches on 
macroprudential policy in China are only theoretical 
analysis. Empirical analysis like Wang and Sun [13] 
examine the effectiveness of macroprudential policies 
in controlling the loan growth and housing prices by 
panel fixed-effect models, using a sample of 171 
banks and 31 provinces during 2000-2011. The results 
show that the RRR and housing-related policies are 
useful. But the policies adopted now cannot guarantee 
curb the current systemic risk. Then this research gives 
a suggestion that policy maker or governor should 
make targeted macroprudential policies according to 
different regions and levels. 
As for other related researches, there are many papers 
research the housing bubble appearing in China. Two 
approaches can be broadly used. First approach 
investigates the existence of bubble by using 
indicators, such as price-to-income ratio, housing 
vacancy rate, growth rate of housing price, growth rate 
of GDP etc.(Hou and Feng [31],Lv[32], Hou[6]). The 
second focuses on modeling the fundamental price to 
compare gap between real market price and 
fundamental price with a under and upper control line 
(Noguchi [29], Gao[30], Ahuja et al. [26]). 
 
III. RESEARCH METHOD 
 
This research needed to identify whether the major 
individual macroprudential policy is effective in 
managing house prices in 30 provinces of China. 
Following the literature review, in order to investigate 
how these instruments affected the relevant 
macroeconomic variables and reduced systemic risk, 
Lim et al., (2011) and Zhang and Zoli (2014) use 
fixed-effect dynamic panel regression. Zhang and Zoli 
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(2014) find that macroprudential policy tools can help 
curb housing price inflation, particularly the LTV ratio 
and housing tax, which are the housing-related 
measures.  Wang and Sun (2013) use panel 
fixed-effect models, finding that the RRR and 
housing-related policies are useful. 
D. Regression 

This research used the panel fixed-effect model. 
There are 2 parts of regression. First, estimating the 
regression with the newly constructed house price 
index as a dependent variable and using a different 
individual policy instrument for each regression. 
Second, estimating the regression with a second-hand 
house price index as a dependent variable and using a 
different individual policy instrument for each time.  
E. Data 

The resource of data obtained in this research came 
from the National Bureau of Statistics of China, 
PBOC, CEIC and Bloomberg. The data is quarterly: 
from January 2006, to December 2014. 

According to the literature, the macroprudential 
instruments will be reserve requirement ratio (RRR), 
loan-to-value ratio (LTV), capital adequacy ratio 
(CAR) and liquidity ratio. In addition, the newly 
constructed house price index and the second-hand 
house price index of each province are dependent 
variables. The provincial GDP, provincial CPI and 
provincial fixed Asset Investment Index are also used 
as macroeconomic variables.  
F. Statistic Model 

The model of Wang and Sun [15] is used to evaluate 
the effectiveness of individual macroprudential 
instrument. The fixed effect panel model can be 
defined as: 
House	Price	Index ,  

= β + β MPolicy , + β House	Price	Index ,  
								+β GDP , + β In lation , + β Investment ,

+ ε ,  
 
For each province i, at time t: 
House	Price	Index , is matrix of sale price indexes of 
newly constructed houses and sale price indexes of 
second-hand houses. MPolicy , isa matrix of 
macroprudential policy variables, which contains the 
time-series value of one of the macroprudential 
instruments, (e.g. the LTV ratio or Reserve 
Requirement Ratio) or a dummy variable that is given 
the value of 1 when the policy is used in the same 
period. Otherwise, it would be 
zero. GDP , , In lation , and Investment , represent 
macroeconomic control variables. Following the 
literature, they are provincial GDP, provincial CPI and 
the provincial fixed-asset investment index, 
respectively. 
 
IV. RESULTS 
 
This research aimed to evaluate whether 
macroprudential policy enacted by the government 
can have an impact on house prices in terms of 

helping manage house prices, as well as strengthen 
the stability of the financial system.  
G. The results for the impact of each individual 
macroprudential policy instrument on house price 
growth (overall) of 30 provinces.1 

The results showed that most individual 
macroprudential policy instruments are significant in 
managing both newly constructed, as well as 
second-hand house price growth (overall); especially 
the RRR of large and small banks, LTV ratio of the 
first house (housing space less than 90 square meters), 
CAR and the liquidity ratio.  

1) Reserve requirement ratio (RRR) 
The reserve requirement ratio of both large and 

small banks has a negative relationship with newly 
constructed, as well as second-hand house price 
growth (overall). The rise of RRR represents that 
banks will keep more capital and decrease releasing 
loans.  Then consumers don’t have enough money to 
buy houses which makes the house prices drop. 
However, RRR is more effective in containing newly 
constructed house prices versus the second-hand 
house prices (overall), due to increased significance in 
newly constructed house prices.  

2) Loan-to-value ratio (LTV) 
There are three kinds of loan-to-value ratios that 

meet different requests in lending mortgage loans. 
These are LTV for the first house with housing space 
totaling less than 90 square meters, the first house with 
housing space totaling more than 90 square meters and 
the second house. Theoretically, all kinds of 
loan-to-value ratios should be positive values. 
Regardless of house space, size of a first house or a 
second house; when LTV rises, banks will release 
more loans for mortgages. Consumers pay less than 
before and demand increases.  At the same time, prices 
increase.  

The results showed that only the LTV of the first 
house with a housing space totaling less than 90 square 
meters is positively associated with newly constructed 
house price growth and the second-hand house price 
growth (overall). LTV is more effective in managing 
newly constructed house prices than the second-hand 
house prices (overall), due to a more significant newly 
constructed house price.  

3) Capital adequacy ratio (CAR) 
Capital adequacy ratio has a strongly negative 

relationship with both newly constructed, as well as 
second-hand house price growth (overall), 
representing that when CAR rises up, banks need to 
keep more capital and release less loans. If it is more 
difficult to lend loans from financial institutions for 
people who are willing to buy a house, then demand of 
housing will decrease.  Thus, price decreases.  

4) Liquidity ratio 
Liquidity ratio has a strongly negative association 

with both newly constructed as well as the 
second-hand house price growth, (overall) too. When 

 
1 See Table.1 and Table. 2. 
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capital has much more liquidity, the economy runs well and house prices should decrease.  
 

Table 1. Effectiveness of Macroprudential Policy Instruments in managing newly constructed house price growth (overall) 

 
Note: The table presents panel fixed-effects regressions. ***, **, * indicate statistical significance at 1%, 5%, 

and 10%, respectively. 
 

Table 2.Effectiveness of Macroprudential Policy Instruments in managing second-hand house price growth (overall) 

Note: The table presents panel fixed-effects regressions. ***, **, * indicate statistical significance at 1%, 5%, and 
10%, respectively. 
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Table 3. Effectiveness of Macroprudential Policy Instruments in managing newly constructed house price growth 
(divided by housing space) 

 
Note: The table presents panel fixed-effects regressions. ***, **, * indicate statistical significance at 1%, 5%, and 

10%, respectively. 
 

Table 4. Effectiveness of Macroprudential Policy Instruments in managing second-hand house price growth 
(divided by housing space) 

 
Note: The table presents panel fixed-effects regressions. ***, **, * indicate statistical significance at 1%, 5%, and 

10%, respectively 
 
H. The results for the impact of reserve requirement 
ratio as a macroprudential policy instrument on house 
price growth (classified with housing space, which 
will be housing space totaling less than 90 square 
meters, between 90 to 144 square meters, as well as 
more than 144 square meters) of 30 provinces. 2 

From previous results, it can obviously be found that 
the reserve requirement ratio (RRR) is the most 
effective macroprudential policy instrument, versus 
others. At this subsection, the main purpose is to 
investigate the performance of RRR in house price 
growth, which is divided into 3 different space types.  

The results show that only part of reserve 
 

2See Table. 3 and Table. 4 

requirement ratio is significant in managing both 
newly constructed and second-hand house price 
growth (classified with 3 types of housing space). It 
indicated that the reserve requirement ratio of both 
large banks and small banks have a strongly negative 
relationship with newly constructed, as well as 
second-hand house price growth, which is classified 
with 3 types of housing spaces. Especially, according 
to the coefficient, reserve requirement ratio can help 
restrain newly constructed house price growth much 
more than second-hand house price growth in each 
type level. As for a newly constructed house, the 
reserve requirement ratio can help reduce the house 
price much more, when the housing space is between 
90 and 144 square meters. In contrast, it can help 
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reduce those second-hand house prices much more, 
when housing space is less than 90 square meters.  
 
CONCLUSION 
 
During 2006 to 2014, those key instruments of 
macroprudential policy were significant in managing 
both the newly constructed housing market, as well as 
the second-hand market. RRR and LTV ratio, as the 
important housing-related instruments, can help 
control and contain increases of house prices in 
different levels. Especially, RRR was the most 
significant and effective instrument. Sometimes, some 
of the LTV’s do not have impact.  This might come 
from a lack of data, or when the adjustment of ratio is 
not frequent enough. 

    Another important finding is that there are some 
different impacts between newly constructed house 
price growth and second-hand house price growth. It 
showed that the average impact on newly constructed 
house price growth is more significant than on 
second-hand house price growth.  And most policy 
instruments can reduce newly constructed house price 
growth significantly as well. The reason might be that 
these two kinds of housing have different shares in the 
market and people might prefer to purchase newly 
constructed houses. 
 
SUGGESTION 
 
These key instruments should be routinely used. But 
sometimes, if the function instruments are too similar 
to distinguish, then it’s hard to estimate the impact at 
the same time. And there are still many other factors 
making the policy useful in managing house prices. 
Additionally, China is not a completely open economy 
yet.  The impact of government control could be much 
more obvious. Furthermore, it would be better if 
policy is made considering the differences of each 
province, and then customize implementation to each 
region. 
 
SUGGESTION FOR FUTURE RESEARCH 
 
The vast land of China leads to a large difference 
between regions. The indicators representing the 
regional differences are inadequate due to insufficient 
open data, as well as difficulty in data collection.In 
addition, the implementation of macroprudential 
policies has just started in China. Most researches are 
still relying on theoretical analysis.  Yet very limited 
quantitative analysis and empirical analysis exists. 
Hopefully, there can be much more empirical 
macroprudential-related analysis in the case of China.  
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