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Abstract: This paper uses the data-set from 2000 to 2016 to analyze the commercial house price from the aspects of money supply
and lending interest rate in China. Via establishing the vector error correction model (VECM), an empirical analysis was conducted to reveal
the effects of money supply and lending interest rate on the commercial house price. Through the empirical analysis, conclusions that are
come into are that the money supply has a significant effect on the commercial house price; The effect of the lending interest on the
commercial house price is not significant in the short run. However, in the long run, an increase in the money supply will result in an
increase in the commercial house price. Conversely, an increase in the lending interest rate will lead to a decrease in the commercial house
price in terms of the commercial house demand.
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rate and the money supply in this paper. In order to precisely obtain
Introduction

the relationship between the commercial house price and the lending

The commercial house rises in 80 during the 20th century in

interest rate & the money supply, data-set of them from 1980 to 2016

China. And it has undergone many changes during the last 30 years.

are gotten from the National Bureau of Statistics of the People's

In January 1992, the reform camp became stronger after Mr. Deng’s

republic of China and People's Bank of China. Based on these data, a

famous “southern tour”- in which he called for bolder reforms and

vector error correction model is established to analyze the

encouraged people to get rich. After that, the commercial house

relationship between the commercial house price and the lending

market developed rapidly and arrived at a culmination. Also, the

interest rate & the money supply. After empirical analysis, results

commercial house price was soaring during that period, so a measure,

indicate that he money supply has a significant effect on the

called welfare house system was conducted to curb its rising. In

commercial house price; The effect of the lending interest on the

2000, Chinese government calls off welfare house system and

commercial house price is not significant in the short run. However,

applies the market mechanism to control the commercial house

in the long run, an increase in the money supply will result in an

market development.

increase in the commercial house price. Conversely, an increase in

As a matter of fact, the formation mechanism of the commercial
house price is very complicated in the market economy. In general,
its price is determined by two parts. one is the visible factor such as
location, environment, design, size, decoration and others. Another is

the lending interest rate will lead to a decrease in the commercial
house price in terms of the commercial house demand.
1. Literature Review

the invisible factor such as money supply, interest rate, economic

There are enormous attempts in the literature looking into the

growth, real income and some political policy. Finally, these factors

factors influencing commercial house prices home and abroad. But

will affect the commercial house price via the supply and demand of

there are a few studies looking into the relationship between the

the commercial house. Namely, the commercial house price is

commercial house price and the lending interest rate & the money

determined by the supply and demand of the commercial house. And

supply. This paper mainly focuses on this point to discuss what

it has a positive effect on demand of the commercial house and it has

contribution of the lending interest rate and the money supply to the

a negative effect on supply of the commercial house. However, other

commercial house price. Of course, some scholars study this

factors only affect the commercial price and can not determines it.

problem in other aspects. For example, Matteo Iacoviello (2002)

In the market economy, the commercial house price will be

studies that how the impact on inflation and asset prices of monetary

the commercial house price is

policy redistributes wealth among agents and acts as a powerful

analyzed in terms of invisible factors which are the lending interest

amplification mechanism. His findings show that how higher firm

shocked by many factors. Therefore,
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leverage increases output sensitivity to monetary shocks, while

endogenously determined. In 2016, Dominik Stroukal and Božena

household leverage reduces it. The effects of most of the shocks are

Kadeřábková find that low interest rates can inflate a housing bubble

transmitted through changes inagents’ financial positions and

and as a result negative interest rates would only inflate it more.

fluctuations in asset prices: however, even if asset prices changes

This study makes the following contribution to the literature.

affect the business cycle, the monetary policy authority may not

While the majority of the existing literature primarily investigates

want to respond to such changes, so long as asset prices themselves

the relationship between housing prices and inflation from an

are not the ultimate goal of monetary policy. In 2005, Alan G.

empirical perspective, very few study the theoretical underpinning of

Ahearne, John Ammer, Brian M. Doyle, Linda S. Kole, and Robert F.

the relationship. In addition, it is assumed in the extant literature that

Martin discover that real house prices are pro-cyclical—co-moving

inflation policies are exogenous, and the interplay of central banks

with real GDP, consumption, investment,

inflation, budget and

with consumers and firms is neglected. On the other hand, the

current account balances, and output gaps. House price booms are

endogeneity issue between housing prices and inflation has not been

typically preceded by a period of easing monetary policy, but then

considered in empirical research. Accordingly, this paper takes the

diminishing slack and rising inflation lead monetary authorities to

money supply and the lending interest rate into account and establish

begin tightening policy before house prices peak. In 2008, Charles

VECM to demonstrate the relationship of commercial house prices

Goodhart and Boris Hofmann observes that The link between house

with money supply and lending interest rate. Meanwhile, by using

prices and monetary variables is found to be stronger over a more

data from 1980 to 2016 in China, this paper aims to investigate the

recent sub-sample from 1985 to 2006. Also in the same year, Plamen

relationship between the commercial house price and the money

Iossifov, Martin Čihak, and Amar Shanghavi notice that the

supply & the lending interest rate in a vector error correction model

short-term interest rate, and hence monetary policy, has a sizable

(VECM) framework in an effort to address the endogeneity problem.

impact on residential housing prices. In 2009, Eric j. Levin and

Furthermore, This paper also provides some theoretical linkage

Gwilym Pryce hold an idea that the decline in long real interest rates

between the commercial house price and the money supply & the

contributes to rising house prices. In 2011, Hrushikesh Mallick finds

lending interest rate. The remainder of the paper is organized as

that bank credit is operating from a supply side enabling increased

follows: Ⅲ. Theoretical Basis provides the constructs of the

supply of housing and thereby lowering the housing prices. in 2012,

theoretical model; Ⅳ. Method and Model provides an empirical

Bhupal Singh and Sitikantha Pattanaik find that while interest rate

analysis; and Ⅴ. Conclusion provides some results which are

changes cause changes in stock prices, the reverse causality does not

analyzed.

hold. This validates the point that monetary policy in India does not
respond to asset prices, but the asset price channel of monetary

2. Theoretical Basis

policy exits. Evidence of a significant bi-directional causal

Since 2000, the housing price has become a heated issue in the

relationship between credit growth and asset price trends does not

whole China, wherever in the first-tier-city or small country. Also,

provide any unambiguous result about the role of credit in asset price

the skyrocketing house price is a serious problem that the

bubbles. In 2013, Nneji, O., Brooks, C. and Ward, C. W.R. publish a

government or ordinary people should be faced. Due to this, a lot of

paper, called “House price dynamics and their reactionto

scholars or policy-makers spare no effort to study the reasons that

macroeconomic changes“ together. Their finding is that the

affect the excessive housing price, especially, Sweden economist,

sensitivity of the real estate market to economic changes is regime

Knut Wicksell who wrote a book , called “Interest and Prices” which

dependent. In the same year, Zhengxun Tan and Ming Chen use VAR

has a good addressing on how interest results in an increase in price

models to analyze house prices and find that monetary policy can

and American economist, Alan M. Taylor wrote a book, named

balance the economy and control house prices better and house

“International Economics” which also has a good effect on

prices play the important role in the transmission mechanism of

explaining the price rising in term of money supply.

Chinese monetary policy. In 2014, Li Zhou, Xiao Cheng, Shaohua

2.1 Knut Wicksell Theory

Chen figure that the money supply to a certain extent can control the

Knut Wicksell considers that the price change can be divided

real estate price. In 2015, Juan Li and Xuemin Chen reveal that

into the relative price change and the general price change. the

China’s real estate market features a high coherence with the change

relative price change is determined by the technology and the lack or

of the long-term interest rate, employment rate and money supply,

abundance of resource. As for the general price level, its significant

while there is a moderate coherence between the real estate market

factor that affects the price level is interest rate. when the interest

and the inflation rate and economic growth rate, and the coherence

rate increases, the input will be also increased, which will lead to a

between the short-term rate of interest and the real estate market is

price rising.

the lowest. Moreover, just the same year, Weida Kuang and Peng Liu

This theory can also be applied in the housing price. The

indicate that house prices and inflation are positively correlated and

magnitude of interest rate determines the cost of house supply and
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demand. Then, via changing the market supply and demand, the
housing price can be affected. In terms of house supply, the interest

k

yt   t    j yt  j   t

(1)

j 1

change can affect the developers’ financing cost. For example, if the
interest rate goes up, the house developers’ interest cost will increase.

Where

 t  (1 , 2 , 3 ) ,  t  (1 ,  2 ,  3 )

Therefore, the developer will decrease the house supply, which will

Performing a first-order difference to (1) gives:

result in the house price rising. Also, developers may directly

yt   t  j  y t 1 t

increase their housing price. They will transfer the interest cost to
consumer and not decrease the number of house supply. Of course,
its result will lead to the house price rising. In terms of house
demand, an increase in the interest rate will result in an increase in
repayment of consumer. Moreover, if the Central Bank increases
interest rate, consumers may think that the Central Bank prolong the
deflationary period. So, consumers will not buy house, which will
lead to the house demand decreasing. Because of this, the house

k 1

(2)

j 1

Consuming that equation (1) exists co-integration, a vector
error correction model can be obtained from equation (2). The model
gives:
k 1

yt    j yt  j  ecmt 1   t

(3)

j 1

The ecm term is determined by the long-run equilibrium of
variables. The magnitude of the absolute value of

price will fall.
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 implies how

2.2 Quantity Theory

fast the long-run equilibrium relationship can adjust to the short-run

Money supply is controlled by the Central Bank in every

fluctuation. Namely, if the absolute value of

 is greater, after a

country. So the Central Bank can affect the house price via changing

sequence that affects by the short-run factors, its convergence to the

the money supply. For Instance, if the Central Bank lowers its

long-run equilibrium will become faster.

interest rate, the Commercial Bank’ lending ability will become
larger. developers will borrow

money from bank to build more

3.1 Data Description
This paper adopts three variables, the average commercial

houses. Owing to the lower interest rate, public will buy house to

housing price, the lending interest rate and money supply ( M 2 )

maintain the currency’ value instead of saving money in bank.

from 1980 to 2016. And the VECM is established to analyze the

Therefore, the house supply will be expanded, which leads to an

relation between the money supply and the average commercial

increase in house price.

housing price. Also, in order to remove the impact of
heteroscedasticity, all variables are taken as the logarithm form.

In terms of long-run equilibrium and short-run dynamics, this

log Chp stands for the average commercial housing price;
logLir stands for the lending interest rate; M 2 stands for the

paper will use Vector Error Correction Model (VECM) to analyze

money supply. All data-sets are obtained from the National Bureau

relations among the housing price and the lending interest rate, the

of Statistics of the People's republic of China and all of them will be

money supply as well. The function of all variables can be written:

shown in table 1.

3. Method and Model

yt  (log Chp , log M 2 , log Lir ) . So their VAR model
with lag k can be written:

Table 1. Variables and their definitions
Variable

Definition

Source

log Chp
logLir
M2

average commercial housing price

National Bureau of Statistics of the People's republic of China

lending interest rate

People's Bank of China

money supply

National Bureau of Statistics of the People's republic of China

3.2 Unit Root Test
A time-series regression approach is used to study the
relationship among time series. So it is important to test the
stationary of the original sequence first. The reason is that, even

variables.
The test is completed by the following three models:
m

Model 1:

In fact, this kind of regression is spurious regression. Therefore, it is
necessary to test the stationary of the logarithm sequence of

(4)

i 1

though the sequence is non-stationary, the result of the regression
test finds that the relationship among the sequences may be notable.

X t  X t 1    i X t 1   t
m

Model 2:

X t    X t 1    i X t 1   t
i 1

(5)
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hypothesis means that its original sequence does not have a unit root.

(6)

As long as one of the results from any of the models rejects the null

i 1

H 0 :   0 , one unit root exists; An
alternative hypothesis, H1 :   0 , a unit root does not exist.

hypothesis, the original hypothesis can be considered stationary.

The difference between model 1 and the other two models is

non-stationary. And then, the first order difference sequence of the

The null hypothesis,

When all of the testing results of the three models do not reject the
null

that the other two models have constant and trend terms.

hypothesis, the

original

sequence

can

be considered

original sequence should be tested, and the procedures above should

Actually, the proper order to test the sequence is from the model

be repeated.

3, then the model 2, to the model 1. Any test that rejects the null
Table 2. Shows the unit root test of the original sequence and its first order difference

variable

ADF Test Statistic

P-Value

Test critical value 5%

log Chp
log Lir
log M 2
D log Chp
D log Lir
D log M 2

0.088

0.960

-2.945

-1.380

0.581

-2.946

-1.395

0.573

-2.951

-4.028

0.004

-2.948

-5.358

0.000

-2.948

-4.013

0.004

-2.948

Table. 2 shows all variables are non-stationary under the 5%

3.2.1 Co-integration Test
In this paper, a Johansen co-integration test is conducted to

significance level. However, after 1 lag-order difference, all of them
becomes stationary under the 5% significance level. Then, Johansen

verify whether log Chp ,

log Lir and log M 2

test should be done to test where three of them exist co-integrating or

long-run equilibrium relationship or not. In advance, the optimal lag

not.

should be confirmed. And the results are shown below.

exist the

Table 3. VAR Model Lag Order Selection Criteria
Lag

LogL

LR

EPE

AIC

SC

HQ

0

1.835

NA

0.000

0.069

0.203

0.114

1

153.405

267.478

4.928

-8.318

-7.779

-8.134

2

164.613

17.801

4.388

-8.448*

-7.505*

-8.126

3

171.517

9.746

5.140

-8.325

-6.978

-7.865

* indicates lag order selected by the criterion
According to AIC, lag 3 is optimal. After confirmed the optimal

lag, the Johansen co-integration is performed just as table. 4 shows.

Table 4. Unrestricted Co integration Rank Test(Trace)

Hypothesized

Eigenvalue

Trace Statistic

0.05 Critical Value

Prob.**

None*

0.431

40.109

29.797

0.002

At most 1*

0.357

20.940

15.495

0.007

At most 2*

0.160

5.910

3.841

0.015

No. of CE(s)

Trace test indicates 3 integration eqn(s) at the 0.05 level
*denotes rejection of the hypothesis at the 0.05 level
**Mackinnon-Haug-Michelis(1999) p-values
Table 3. suggests that one co-integration exists among all
variables at 5% significance level. Namely, there is a long-run

relationship among them just like Table. 4 shows.
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Table 5. Long-run Cointegrating Equation

log Chp

log M 2

log Lir

1.000

1.661

-8.746

log Chp  1.661 log M 2  8.746 log Lir
From equation (7), it can be concluded that
long-run relationship among them. An increase
result in an increase in

(7)

log Chp has a
in log M 2 can

log Chp . On the contrary, an increase in

log Lir will lead to a fall in log Chp .
3.2.2 Vector Error Correction Model
Due to co-integration existence, a vector error correction model
can be established. The specific equation gives:

D log Chp  0.298ecm  0.266 log Chp (1)  0.323 log M 2 (1)  0.292 D log Lir (1)  0.536 D log Chp (2)
 0.165 D log M 2 (2)  0.118 D log Lir (2)  0.006(8)
Where

Adjusted  R 2  0.948

;

D.W  2.352

ecm is the error correction term whose coefficient stands for
the adjustment of the long-run equilibrium relationship to the
short-run fluctuation. The ecm ’s coefficient gets through the

p  0.006 ), which indicates
log Chp , log M 2 and log Lir have a significant

significance test under 1% level (
that

log M 2 has a little effect on log Chp . However, lag 1
and lag 3 of log Lir has a positive effect on log Chp .
When log Lir changes 1%, log Chp will change 0.292%(-) in
2 of

lag 1 and 0.118(+) in lag 2. Combined analysis above, a result can be
found that an increase in

log Chp in the short run.

equilibrium relationship in the short run. On equation (8), its
coefficient is –0.298. It demonstrates that when the

3.3 Granger Causality Test

log Chp is

suffered from disturbance to deviate from the equilibrium, it will be

log Lir can not lead to a decrease in

In order to obtain the short-run relationship among them, a
Granger Causality test is performed, and its results are shown below.

received a great reversing adjustment to the equilibrium by –0.298.
The lag 1 of

log M 2 has a positive effect on log Chp and lag
Table 6. Granger Causality test
Null Hypothesis

log M 2 does not Granger Cause log Chp
log Chp does not Granger Cause log M 2
log Lir does not Granger Cause log Chp
log Chp does not Granger Cause log Lir
Table. 6 shows that the hypothesis of “ log M 2 does not

log Chp ” is rejected, so it is can be known that
log M 2 is the reason of log Chp ; the hypothesis of
“ log Lir does not Granger Cause log Chp ” is non-rejected,
so it can be not sure that log Lir is the reason of log Chp or
Granger Cause

F-statistic

P-Value

Result

3.438

0.031

Rejected

0.893

0.458

Non-rejected

0.647

0.592

Non-rejected

4.553

0.011

Rejected

not.
3.4 Impulse response Function
The impulse response functions show the reaction of the
different variables' shocks to the dependent variable.

Fig.1 Response to Cholesky One S.D. Innovations

to

log Chp has a negative effect on itself and its effect will arrive at

, of course including itself. In the short run,

minimum at lag 2. Then its effect will become positive. However, in

Fig.1 shows the effect of

log Chp

log M 2

and

log Lir
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As for response of log Chp to log M 2 , when log Chp is

log Chp to log Lir
log Lir by a positive

shocked by log M 2 by a positive standard error, log Chp will

received a negative impact. and it will arrive at maximum at lag 4. In

be received a positive impact. and it will arrive at maximum at lag 2.

the long run, it will still keep negative.

the long run, its effect on itself will keep unchanged approximately.

, when
standard

log Chp is shocked
error, log Chp will

by
be

In the long run, it will still keep positive. As for response of
Fig.2 Variance Decomposition

Variance Decomposition indicates that how much every

Volume 24, Number 1, 2008, pp.180–205.

independent variable contributes to dependent variable as time goes

Dominik Stroukal1, Božena Kadeřábková2 (2016). Negative Interest

by. Fig.2 demonstrates that most contribution from itself up to 91%;

Rates and Housing Bubbles. The Civil Engineering Journal, article

log M 2 to log Chp is 6%; The
log Lir to log Chp is 3% in the long run.

Eric J. Levin and Gwilym Pryce (2009). What Determines the

The contribution of
contribution of

no. 20.
Responsiveness of Housing Supply? The Role of Real Interest Rates

4. Conclusion
This paper aims to quantify the potential effects of the money
supply and the lending interest rate on the commercial house price.
In the short run, the money supply has a significant effect on the
commercial house price (an increase in money supply will result in
an increase in the commercial house price). Conversely, the lending
interest rate’s effect on the commercial house price is not significant.
In the long run, the money supply still has a significant effect on the
commercial house price (an increase in money supply will result in
an increase in the commercial house price). Also, the lending interest
rate has a negative effect on the commercial house price in terms of
house demand (an increase in money supply will result in a decrease
in the commercial house price).

--------------------------------------------------------------------
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