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This article examines the interaction among capital flows, money supply and property prices with a focus
of Chinese economy by using a vector auto-regression (VAR) estimation as an analytical framework. The key
research questions were, first, whether money supply has been determined independently from capital flows,
and then which factor, capital flows or money supply, has given a dominant effect on property prices. The
contributions of this study are to investigate the impacts on property prices jointly from capital flows as an external
factor and from money supply as a domestic factor, and to count on the differences in the trends in property
prices of seventy regional cities in China. The main findings through the VAR estimations were as follows. First,
domestic money supply has been determined exclusively from external capital flows through the authority’s
perfect sterilization of foreign-exchange-market intervention. Second, the main contributor to property prices’
movement has been domestic money supply rather than external capital flows. Third, some deviations of property
prices from the trend in money supply were found in big cities and/or coastal advanced cities.

Capital flows; Money supply; Property prices; China; Seventy regional cities; Vector auto-regression
estimation

E51; F32; 053

Asset prices have become a serious target of macroeconomic policies in emerging market economies as
well as advanced economies." In particular, it has been a critical concern for policy makers and academic circles
to prevent and address the boom-bust cycle of asset bubbles. The 2008 global financial crisis was a typical
example of the product of asset bubbles in the United States. China is not an exception to care about asset prices
since Chinese economy has also experienced some large fluctuations in its property prices and stock prices since
the 2000s.

1 For instance, Blanchard et al. (2010) argued in their conclusion that policymakers have to watch many targets, including
the composition of output, the behaviour of asset prices, and the leverage of different agents.
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When it comes to the issue on the determinants of asset prices, it is often pointed out that massive capital
flows in the global financial markets have accelerated the fluctuation of asset prices, particularly, in emerging
market economies. Large capital inflows, for instance, may lead to excessive foreign borrowing, possibly fueling
domestic credit booms and asset bubbles. Once capital flows reverse suddenly, however, a boom stage of credit
expansion and asset price hikes may be turned into a bust stage, and the economies may finally suffer from
serious financial and economic crisis.

The monetary authorities in emerging market economies, facing capital flows, usually intervenes in the
foreign exchange market regardless of their currency regimes to avoid their currency fluctuations. Whether the
authority sterilizes the intervention for shutting off the impacts of capital flows on domestic monetary market leads
to different stories on the influenced asset prices. In case that the intervention is not fully sterilized, it
accommodates an increase in money supply, which affects asset prices as an indirect impact of capital flows.
When the authority sterilizes the intervention perfectly, the money supply managed by the authority could be a
factor independent from capital flows to influence asset prices.

It would be significant, therefore, to investigate the channel in which asset prices are affected by capital
flows and/or money supply. In this context, China could be a good analytical example, since her economy has
experienced the fluctuations of asset prices and capital flows, which have required sophisticated management of
money supply by the authority.

This article examines the interaction among capital flows, money supply and property prices with a focus
of Chinese economy by using a vector auto-regression (VAR) estimation as an analytical framework. Our research
questions are: whether the sterilization of the intervention has been conducted for shutting off the impacts of
capital flows on domestic money supply, and which factor, capital flows or money supply, has given a dominant
effect on property prices. The contributions of this study are that the determinants of asset prices are investigated
jointly from capital flows as an external factor and from money supply as a domestic factor, whereas the
determinant was usually examined separately in most of the literature. Another contribution is that the study
focuses on property prices as a representative of asset prices and takes into account the differences in the trends
in property prices of seventy regional cities in China.

The rest of the paper is structured as follows. Section 2 clarifies a theoretical framework on the interaction
among capital flows, money supply and asset prices. Section 3 describes the literature review focusing mainly on
the determinants of asset prices in the case of Chinese economy. Section 4 conducts a VAR estimation on the
interaction among capital flows, money supply and property prices targeting seventy regional cities in China. The
section proceeds with the descriptions of data, methodologies and estimation outcomes with its interpretation.
The last section summarizes and concludes.

This section clarifies a theoretical framework on the interaction among capital flows, money supply and
asset prices. We suppose that asset prices are affected by capital flows as an external factor and by money
supply as a domestic factor.

Regarding the impacts of capital flows on asset prices, Caballero and Krishnamurthy (2006) provided
theoretical insights on the nexus between capital inflows and asset bubbles in emerging market economies. They
argued that emerging market economies present a fertile macroeconomic environment for the emergence of asset
bubbles dynamics, since a shortage of stores of value, i.e. dynamic inefficiency, caused by the “financial
repression” in their financial systems tends to create a space for bubbles on unproductive assets to arise.

As Kim and Yang (2009) and Taguchi et al. (2005) described, there are two kinds of channels in which
asset prices are affected by capital flows. One channel is that capital flows can directly affect the demand for
assets, which can thus influence asset prices. For example, capital inflows to the stock market increase the
demand for stocks, thereby causing the stock price hike. Another channel is an indirect one through a change in
money supply. Whether this channel works or not, however, depends on the degree of monetary autonomy of the
authority facing capital flows. The authority with full autonomy can manage money supply independently from any
capital flows.

In general, an economy cannot avoid the constraint of “impossible trinity”: an economy should pursue two
of three options — fixed exchange rates, independent monetary policy and free capital flows (see Diagram 1).
Thus, an economy has to give up fixed exchange rate or capital mobility to secure monetary autonomy. When we
focus on currency regime, an economy with perfect “floating” regime does not intervene in its foreign exchange
market. Even if the economy faces capital flows, therefore, nothing happens in its domestic money supply. On
the contrary, a monetary authority with “pegged” regime under free capital flows cannot help intervening in its
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foreign exchange market, resulting in a change in foreign reserves and money supply. Thus, capital flows would
affect asset prices through a change in money supply as an indirect channel.

The monetary authority in emerging market and developing economies usually intervenes in their foreign
exchange market to a greater or less extent to avoid their currency-value fluctuations, since they are basically
facing the problem of “fear of floating” suggested by Calvo and Reinhart (2002). Then the key question in their
economies is whether the authority “sterilizes” the intervention in foreign exchange market to regain its monetary
autonomy. If the economies allow some changes in their currency value (e.g. under “managed floating” regime)
and/or adopt “capital control”’, monetary autonomy would be guaranteed by the sterilization in a greater or less
degree. In this case, capital flows do not always affect money supply, and an indirect channel from capital flows
to asset prices does not necessarily work.

Free capital flows

&

Option 2
. <eg Hong Kong

Cption 1

<e.g. UK, Japan>

. Etiro Zone=
Independent . ' Fived exchange
maonetary policy g = rate

Opiion 3 <e.g. China>

Source: Author’s description based on Mankiw (2007)

When we focus on the case of China, its economy may have some monetary autonomy for the following
reasons. First, foreign capital flows have been still regulated to a greater extent in China. According to the Chinn-
Ito index (KAOPEN) 2, an index measuring a country's degree of capital account openness, China ranked 158th
out of 174 countries in 2014. Thus, the strict capital control might have guaranteed independent monetary policy
in China. Second, China has reformed its currency regime into a managed floating one since July in 2005, and
under this regime, the value of renminbi has appreciated by around thirty percent from 2005 to 2015. This
increasing flexibility of exchange rate might also have allowed monetary autonomy in China.

In this context, the research questions on the interaction among capital flows, money supply and asset
(property) prices in China are, first, whether the money supply has been determined independently from capital
flows, in other words, whether the sterilization of foreign-exchange-market intervention has worked fully enough
to cut off the impacts of capital flows on money supply. In case that money supply and capital flows have an
exclusive relationship, there comes the second question: which factor, capital flows through a direct channel or
money supply that is domestically determined, has had a major impact on asset (property) prices.

This section reviews the literature focusing mainly on the determinants of asset prices in the case of Asian
emerging market and Chinese economy.

Regarding the studies targeting Asian emerging market economies, Kim and Yang (2011) investigated the
effects of capital inflows on stock and land prices by employing a panel VAR model with the samples of South
Korea, Malaysia, Indonesia, the Philippines, and Thailand. Their empirical results suggested that capital inflows
indeed contributed to the asset price appreciation in this region, although capital inflow shocks explained a
relatively small part of asset price fluctuations. Tillmann (2012) also estimated the impacts of capital inflows on
house prices and equity prices by a panel VAR model with the samples of Korea, Hong Kong, Malaysia, Thailand
and Taiwan. The study found that capital inflow shocks pushed up house and stock prices in general, and at the
same time identified cross-country differences in asset price responses to capital flow shocks. The key finding in
this study was that the differences in the asset price responses were mainly due to the differences in the monetary
policy responses to the capital flow shocks.

There have also been limited but several studies on the interaction among capital flows, money supply
and asset prices in the case of Chinese economy. In the combination between capital flows and asset prices,
Deng (2010) verified that the “hot money” flowed into real estate rather than equity market and thus had an effect
to push up housing prices. Wang et al. (2007) argued, on the contrary, that foreign money inflow was not the

2 See the website: http://web.pdx.edu/~ito/Chinn-lto_website.htm. As for the data source, refer to Chinn and lto (2006).
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cause of real estate price rising and its price rising caused capital inflows on the contrary based on Granger
causality tests, although they identified a long-term equilibrium between both variables through co-integration
tests. As for the relationship between monetary policy and asset prices, Koivu (2012) found that a loosening of
China’s monetary policy led to higher asset prices through structural vector autoregressive estimation. On the
other hand, Yao et al. (2013) pointed out that monetary policies had little immediate effect based on vector
autoregressive estimation and attributed the outcome to irrational and speculative behaviors of Chinese investors.
In this way, the empirical evidence has been inconclusive in each of bilateral combination analysis. Xu and Chen
(2012) examined jointly the impacts of capital flows and monetary policies on asset prices. They demonstrated
that Chinese monetary policy actions were the key driving forces behind the change in real estate price growth in
China. They also showed that hot money flow did not have a significant impact on the change in home price
growth after controlling for the money supply growth.

This study contributes to enriching empirical evidence on the determinants of asset prices by examining
them jointly from capital flows as an external factor and from money supply as a domestic factor, whereas the
determinant was usually investigated separately in most of the literature. Another contribution is that the study
focuses on property prices as a representative of asset prices and takes into account the heterogeneity in the
trends in property prices of seventy regional cities in China, while most of the literature cared only about the
nationwide trend in property prices.

This section conducts the empirics on the interaction among capital flows, money supply and property
prices in China through Granger causality test under VAR estimation. We first examine the combination between
capital flows and money supply in Subsection 4.1, i.e., whether the money supply has been determined
independently from capital flows. Then we next investigate which factor, capital flows or money supply, has had
a major impact on property prices in Subsection 4.2. The causalities are examined on property prices for each of
individual regional cities and for total panel of all cities. Through the subsections, the study samples the period
from the first quarter of 2007 to the fourth quarter of 2016 due to the data availability of property prices. All the
data are retrieved from National Bureau of Statistics of China (NBSC) and the People’s Bank of China (PBC).3

This subsection focuses the relationship between capital flows and money supply in China. We first specify
each variable as follows. The capital flows (cif) are shown by “Liabilities” of “Financial account” in China’s balance
of payments. This item contains all the liabilities in terms of direct investment, portfolio investment, financial
derivatives and other investment (e.g. bank loans). For the estimation, the capital flows are expressed by a
percentage of GDP. Money supply (mon) is represented by M1, which reflects monetary policy stances of the
authority. The money supply is expressed by year-on-year comparison rate to remove its seasonable variation.

=&=Capital Flows (left axis) =C=Nloney Supply (right axis)

120
100
80
60
40 .
20
o0n

-20

-40
Source: NBSC and PBC

3 The data of money supply are taken from PBC, and the other data are from NBSC. The websites are as follows.
PBC: http://www.pbc.gov.cn/diaochatongjisi/116219/index.html
NBSC: http://data.stats.gov.cn/english
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We add the variable of GDP (gdp) as a control variable to extract purely bilateral effects between capital flows
and money supply. The GDP is also expressed by year-on-year rate to remove its seasonable variation.

Figure 1 displays the overviews of the relationship between capital flows and money supply. It appears by
rough observation that there is no clear correlation between both variables. Since both variables might also be
affected by the trend in GDP, the relationship should be statistically tested by a more sophisticated manner, i.e.,
a VAR estimation, by controlling the third variable of GDP.

Before specifying a VAR estimation, we investigate the stationary property of the data for each variable,
by employing the Ng-Perron unit root test on the null hypothesis that each variable has a unit root in the test
equation including “intercept” and one quarter lag.# This test constructs four test statistics: modified forms of
Phillips and Perron (1988) statistics (MZa, MZt), the Bhargava (1986) statistic (MSB), and the Point Optimal
statistic (MPT). Table 1.1 reports the test results for the data for all three variables, i.e., capital flows (cif), money
supply (mon) and GDP (gdp). The test rejected a unit root in all the data at the conventional level of significance
by more than 90 percent, thereby their data showing stationary property. Thus, their data were justified to be used
for a VAR estimation.

We now specify an equation for VAR estimation in the following way.

Ye=u+Vyi1+ & (1)

where y; is a column vector of the endogenous variables with year ¢, i.e., y, = (cif; mon;)’; uis a
constant vector; V is a coefficient matrix; y,_; is a vector of the lagged endogenous variables; and ¢; is a vector
of the random error terms in the system. The lag length (-1) is selected by the Schwarz information criterion with
maximum lag being equal to (-2) under the limited number of observations. We also insert GDP (gdp) in the
equation to control the bilateral correlation between cif and mon.

Based on the specification above, we conduct the VAR estimation (see Table 1.2) and then examine the
Granger causality between capital flows (cif) and money supply (mon) (see Table 1.3). When we focus on the
causality from capital flows to money supply, the causality was identified at the 99-percent significant level, but
its sign was negative in the VAR estimation as shown in Table 1.2. This implied that when China has faced capital
inflows, the authority has not allowed any monetary expansion, but even reduced money supply. In other words,
the impacts of capital flows have been shut off from domestic money supply by more than 100 percent through
the authority’s sterilization of foreign-exchange-market intervention.

MZa MZt MSB MPT
Capital Inflows cf  -1037% 2264 021 = 240+
Mongy Supply mon  1160% 230 020 ** 25
GDP e -032* 221 021+ 257+

Note: **, * denote the rejection of null hypothesis at the 95% and 90% level of significance.
Source: NBSC and PBC

4 Ng and Perron (2001) introduced a new unit root test, which used detrended data and a lag selection procedure that
improved on previous methods.
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cif mon

0302 ** 0577 **
cif-1
[2.382] [-2.581]
0.091* 1011 **=*
Mon-1
[1.761] [14.312]
c -0.798 3737+
[-0-832] [2.869]
. 0.159 -0102
o [1.512] [-0.714]
ad. B2 0530 0.862

Note: *** ** * denote the rejection of null hypothesis at the 99%, 95% and 90% level of significance, respectively.
The figure in parenthesis [ ] indicates t value.
Source: NBSC and PBC

Null Hypothesis Lags Chi-sq
cif does not Granger Cause mon 1 6.66 *** (negative)
mon does not Granger Cause cif 1 3.10 * (posifive)

Note: **, * denote the rejection of null hypothesis at the 95% and 90% level of significance.
Source: NBSC and PBC

The previous section suggested that domestic money supply has been determined exclusively from
external capital flows in China. However, capital flows may still have an effect on property prices through a direct
channel as the theoretical framework in Section 2 presented. Then, which factor, capital flows or money supply,
has had a dominant impact on property prices is the next question.

We add a variable of property prices retrieved from NBSC. The property prices sample the data of two
kinds: prices of newly constructed commercialized buildings (nccp) and prices of second-hand residential
buildings (shrp); and the data of seventy selected cities in thirty provinces, in terms of year-on-year change rate.
Itis because the prices of two kinds in seventy cities show highly different movements during sample period form
the first quarter of 2007 to the fourth quarter of 2016 in Figure 2. We also replace GDP (gdp) with gross regional
products, GRP(grp), which seventy cities belong to, as a control variable.

[Prices of Newly Constructed Commercialized Buildings]
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[Prices of Second-Hand Residential Buildings]
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We investigate the data property for property prices and GRP by the same methodology as the previous
section’s one. The test results in Table 2 showed that the data were not stationary for some cities’ property prices
and some provinces’ GRP: the prices of newly constructed commercialized buildings in Juning, the prices of
second-hand residential buildings in Bengbu, Nanchang, Jiujiang, Zhanjiang, Zunyi and Xining, and the GRP in
Anhui, Shandong and Guangxi. Thus, we exclude these data from the following VAR estimation.

We again specify an equation for VAR estimation in the same way as before.

Vei=uw+Vyi+ €, (2)
where y'; is a column vector of the endogenous variables with year ¢, i.e., y, = (cif; mon; nccp;)’
and (cif; mon, shrp,)’; u'is a constant vector; V' is a coefficient matrix; y',_; is a vector of the lagged
endogenous variables; and &' is a vector of the random error terms in the system. The lag length (-1) is selected

by the same methodology as in previous section. We also insert GRP (grp) in the equation to control the
correlations among capital flows, money supply and property prices.
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Table 2. Unit Root Test of Property Prices and GRP

[Prices of Newly Constructed Commercialized Buildings]

neep Mza MZt MSB MPT
Bejjing phel -10878 +** 730+ 0.06 *+* 0345
Tianjin pia 4853 ++* 476 +++ 0.00 *++ 091 *+*
Shijlazhuang pshi 2334+ 334 e 0.14 +++ 120 %%
Temgshan ptan -0.02 == 212 023* 272
Omhuangdac pgm 4846 ** 4.2 s 0.10 ** 051 ==
Tapuan prai -56.36 *** 530 =+ 0.09 ** 043 =
Hohhot phol <3536 *** 421 #*= 0.11 ** 0.68 ==
Baotou phao  -14.94 * 270 #*= 0.18%* 174
Shanyang pshe 4551 == 476 = 0.10 *** 054 =
Daiian pdal  -1135%* 235 020%* 2.26 **
Dandong pdan 2088 *** 30w 0.15 %% IRCESS
Jinzhou pin 1542 %x 272w 017+ 1.7 *=
Changchun poha 11247 237 021%* 218 %
Jilm gl 2043 = 310 = 0.15 ** 110 =5
Harbin phar 2843 = 376 0.13 #* 0.88 ==
Mudaw iang prud 878 200 +* 022%* EREES
Shanghai psha 100755 %% 2241 % 0.02 *#* 0.04 %%
Nawjing pran  -85813 % D065 e 0.02 *#* 0.06 ***
Wi pwix 24084 %HF L1075 0.04 ** 036+
Xuzhou pxuz 3506 * 418 e 0.11 *#* 0.74 %%
Yangzhou pian 6664 *** 572 e 0.08 *** 046 =
Hangzhou phan 4280 *** 440w 0.10 *#* 093 ==
Ningbo prin 2287 *** 336+ 0.14 %% 114
Wenzhou pwen 1034 %= 207 021%* 237 %
Jmhua pih 2550 355 e 0.13 #* 1.00 ==
Hefel phef 30520 12 (7% 0.03 ** 027 ==
Benghu phen 4518 *+* 4 74 e 0.10 *+* 057 %+
Anging pang 1715 *** 2.2 e 0.17 *** 144 =0
Fuzhou pz <1612+ 273 e 0.16 *** 1.90 *=
Xigmen priz 5595+ 5.4 e 0.09 *** 0.79 =%
Quanzhou pqua 2440 *** 348 e 0.14 %% 1.02 %
Nanchang pnac <1963 *** 310 %+ 0.15 *#* 134
Jgjiang pi <1932 3,04 e 0.15 *#* 149 ==
Ganzhou pgan -§.65 206 +* 023 % 287 +*
Ji'Nan piia -16814 *+* 0,02 +++ 0.05 *+* 035 =+
necp MZa MZt MSB MPT
Oimgdao PaE 5023 =+ 403 =+ 0.00 *+* 067 =
Yantat mat -§.55 = 205 %= 023* 200 *+*
Jinig pE 443 141 031 564

Zhangzhou pehe  -57.04 ®= -5.08 *** 0.08 *** 1.10 =
Luoyang pluo <2065 ¥+ -3.84 e 0.12 ##* 0.83 =
Pingdingshan ppin <3776+ 434 we 0.11 *#* 0.65 =+
Wuhan pwuh 14268 ¥** g3 e 0.05 *** 036
Yichang vk 2578 x 350 % 0.13 *#x 095 ==
Xiangfan pxig -1032%% 226+ 021%* 230 %%
Changsha pohn <5892 %% 5.37 %% 0.09 *#* 053 =
Yugyang e -§.74 = 207> 023+ 2.85 %%
Changde pechg 2502 % 353 e 0.14 *= 0.08 ==
Guangzhou pgua 5551 % 5.0 e 0.00 ** 0.56 ==
Shaoguan psho 20,80 *** 3.0+ 0.15 ** 126 =+
Shanzhen pshn 3020 == -3.86 %= 0.12 %= 0.87 =+
Zhawjiang prha 2026 == 318 e 0.15 %= 120 =
Hurhou plui -1237%% 245 019+ 2,10 **
Nanning prai <2114 *%* 324w 0.15 *#* 117 =
Guilin pEui 4427 ** 470> 0.10 *#* 0.5 =
Beihai pbeh -790* 105 % 024 322+
Hatkou phai -17.82 %+ .08 = 0.16 *** 137 =
Swma psan -17.63 **+ .06+ 0.16 *+* 130 =%
Chongging poho 3134 06+ 3.4+t 0.12 *+* 081 =+
Chengdu pche 3219 == 4.0 = 0.12 %= 0.76 ==
Luzhou pluz -1035 *= 227 021 = 238 %%
Nanchong prah  -1123 %= 234w 020%* 227 +*
Guyang pEwy 12193 2464 020%* 2,01 +*
Zuryi prun <2237 ® 334w 0.14 %% 1.00 =+
Kunming phun <1522 ¢ 275w 018%* 1.60 =
Daii pdai -1372%% 2.61 %+ 0.19%* 1.78 *=
Xin pxm 5000 ++* 5,04 +++ 0.00 *++ 048 =+
Larzhou pian -§.67 206 +* 023+ 2.80 +*
Xining il 1263+ 248+ 0.10+* 2,04 +*
Yinchuan 2100 == 330 = 0.15 ** 112 5
Urumgi pwu  -1151%* 233 020** 236 **

Note: **, * denote the rejection of null hypothesis at the 95% and 90% level of significance.

Source: NBSC
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[Prices of Second-Hand Residential Buildings]

shrp MZa MZt MSB MPT
Beijing phef -8.85 % -101 * 021 ** 346*
Tianfin ptia <2320 = -3.08 **= 0.13 === 2.00 **
Shijiazhuamg pshi S14.10 -250** 017 ** 231 **
Tangshan ptan -9.82** -218** 022** 2.60 **
Qiuangdao pgin -12.84 ** -253** 0.19 ** 1.90 **
Tapuan piai -65.49 *** -5 72w 0.08 === 037 ®==
Hohhot phoh -1191 ** -243 ** 020** 207 **
Baotou phao -20.87 *** -3 22w 0.15 **=* 117 ***
Shervang pshe -17.05 #** -2.97 *** 0.16 **=* 144 ¥+
Daftan pdai -1327 *=* -257** 0.19** 1.85**
Dandong pdan -13.52 %= -256 %% 0.18 == 1.94 ==
Jmzhou pim -7.60* -1.88 * 024 * 344
Changchun pcha -15.48 #** S2TT EEE 017 ** 1.60 ***
Jiin i -53.33 #w= -5.17 e 0.09 === 046 ==
Harbin phar -592* -165* 0.27 433*
Mudarjiang pmud -8.64 == -205** 023 = 291 ==
Shanghat psha -23.68 *** -3.15 % 0.13 **=* 1.96 **
Nanjing pnan -750.39 **= -1926 **=* 0.02 **=* 0171 ***
Wi WX -10.67 ** -216** 020** 284 **
Xizhou mxuz -1125 %= -234** 020** 228 **
Yangzhou pyan ST113 #** -5.04 wE= 0.08 **=* 039 ***
Hangzrhou phan -24 49 -333 wE= 0.13 **=* 152 ***
Ningbo pnin -17.24 #*x -2.90 **=* 0.16 **=* 153 ***
Wenzhou pwen -1135 %= -238** 020 == 2.15**
Jimkua nit <2224 <330 e 0.14 %= 1.13
Hefer phef -170.10 *** -0.04 wE 0.05 **= 030 #**
Benghu phen -321 -124 0.38 758
Anging pang -16.47 *** -2.85 *EE 0.17 === 152 ***
Furhou pfuz -9.48 ** -213** 022** 275 **
Xiamen pxia -28.24 #x* -3.64 %+ 0.12 === 122 ***
Quanzhou pqua -11.47 *=* -239 ** 020 ** 213 **
Nanchang pnac -491 -1.36 031 498
Juijiang nit 340 -120 037 7.18
Ganzhou pgan -22.9] <328 W= 0.14 %= 141 =
JiNan pim__ -63.18 *** 544 0.08 *** 0.79 *++
shrp M7z MZt MSB MPT
QOingdao pgig -24.50 w=* -3.44 e 0.14 === 1.16®==*
Yemtai pyat -13.19 ** -255 *=* 0.19 == 1.89 ==
Jining i -6.59 * -175 026* 391*
Zhengzhou pzhe -10.89 ** -l * 017 ** 37
Lugyang phio -10.03 ** -221 % 022%* 2.52 %
Pingdingshan pin -18.43 *+* -3.02 %% 0.16 *** 137 #+*
Wuhan pwuh -70.61 *** W57 R 0.08 *** 0.69 ***
Yichang vic -8.86** -2.09 ** 023* 2.80 **
Xiangfan DXIE -12.18 ** -243 % 020 ** 212 %+
Changsha pchn -6.76 * -183* 027* 362*
Hgyang e 581" 165" 0.28 437
Changde pehg -19.65 *=* 2312w 0.15 === 129 ===
Guangzhou pEua -13.78 ** =220 ** 0.16 *** 2,06 **
Shaoguan psho -24.80 *=* -3.52 wxx 0.14 === 099 ***
Shenzhen pshin -22.62 *** -3.35 %xx 0.14 *==* 112 %**
Zhanjiang pzha 47 147 031 532
Huizhou phut -15.40 **=* -2.63 ¥** 017 **=* 2,12 %+
Namning pnat -7 -1.80* 026* 342+*
Guilm pgut -15.47 #+* -2.76 017 ** 163 ***
Bethai pheh -11.01 ** -233 % 021 % 225 %+
Haikou phat -11.96 ** <244 020 = 2.05 **
Sarya psan -0.70 ** =219 %* 022 % 254 %%
Chongging peho -24.01 == -3.52 % 0.14 *== 009 ***
Chengdu pche -B42 -205 ** 024* 291 *=*
Luzhou phuz -11.46 ** -238 ** 020 217 *=*
Nanchong pnah -9.28 ** -2.14 ** 023 %= 2.66 **
Guivang ey -13.68 ** 261 *** 019 % 1.79 ==
Zunyi prun 377 -1.29 0.34 6352
Kunming phun -831** -2.00 ** 024 * 3.06 **
Dait pdat -17.31 *+=* -2.04 #x% 0.16 *** 141 ***
Xi"An pxin -0.34 ** -212%* 022 276 **
Lanzhou plan -621* -1 0.27 4.08 *
Xining pxii 405 122 0.30 624
Finchuan min -40.44 e -4.49 % 0.11 === 0.61 ***
Urumgi puru -16.59 **=* -2.79 % 0.16 **=* 1.80 **
Note: **, * denote the rejection of null hypothesis at the 95% and 90% level of significance.
Source: NBSC
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[Gross Regional Products: GRP]

Fp MZa MZt MSB MPT
Beyjimg ghat -16.33 == 284 we 0.17 ##* 1.56 ===
Ttanjin gtia -13.85 #ae -2.60 ##* 018 #* 1.86 **
Hebeai gheb -1033 ** -226%* 021** 241 **
Shanx i gsha -14.27 #as 264w 018 #* 1.80 #*
Tnngr Mongolia gmon -6.08* -1.62 * 026 * 440+
Liaoning glia -3.60 -0.50 0.13 ##* 6.82
Jilm gi -8.52 # -1.05 % 022+* 327%
Hellongiiang ghet -18.37 #a# =207 #w# 0.16 ##* 1.54 s
Shanghat gshn -17.9g -2.90 #w# 0.16 *#* 136 ==
Jigngsu giia -6.72% -1.78 026 * 3.79*
Zhejiang gzhe =728 % -1.86 * 025 * 3.52+*
Anhut ganh -5.50 -1.60 029 4359
Fujian ey -0.07 #=* -2.05 %% 022+* 297 =+
Jiangxi giin -15.55 #w= -2.78 = 017 =*= 1.58 ===
Shamdong gshd -482 -1.41 0.29 537
Henan ghen -558 -1.65* 0.29 442*
Hubet ghub -8.51 #* -2.04 %% 024 * 293 =+
Hunan ghun -6.62 % -1.75 % 026 * 303
Guangdong ggua -11.60 ** =230 %% 020 ** 217 #*
Guangxi ggun -546 -1.38 028 4.68
Haman ghai -15.50 *** -2.76 *** 0.17=** 1.64 **=*
Chongging gcho -15.05 #as -2.82 we 017#* 1.54 s
Sichuan gsic -6.79* -1.82% 026* 3.68*
Guizhou gaui -20.16 #*+* S32 e 0.15 ##* 138 e
Yurnan gyun -13.84 #x* -2.62 %% 0.18 ** 1.81 **
Shaat gshx -8.65 ** -2.04 %% 023 * 295 =+
Gansu gean -8.65 = -2.06 ** 023 = 2.87 *=
Qinghai ggin 1354 #* 255%* 018 ** 1.07 **
Ningxia gnin -14.06 == -2.64 = 0.18 *= 1.76 ===

Xinjiang gxin -16.02 *** -2.87 = 0.16 *** 1.58 **=

Note: **, * denote the rejection of null hypothesis at the 95% and 90% level of significance.
Source: NBSC

We then conduct the VAR estimation and examine the Granger causalities from capital flows and money
supply to property prices.5 Table 3 reports the results of causality tests as follows. The tests were conducted on
60 cities for the prices of newly constructed commercialized buildings (nccp) and on 55 cities for the prices of
second-hand residential buildings (shrp), by excluding the cities in which the data with nonstationary property was
included out of total 70 cities. Regarding nccp, positive causalities from money supply to the property prices were
identified at significant levels on 57 cities out of 60 cities, whereas those from capital flows to the property prices
were verified only on one city. As for shrp, positive causalities from money supply to the property prices were
identified at significant levels on 37 cities out of 55 cities, while those from capital flows to the property prices
were verified only on 4 cities. These test results, therefore, suggested that the main contributor to property prices’
determinant was domestic money supply rather than external capital inflows. This outcome is also consistent with
the previous study of Xu and Chen (2012).

It should also be noted that some of cities where their property prices are not affected by money supply
as well as capital flows belong to big cities and/or coastal advanced cities, e.g. Shanghai and Shenzhen in nccp;
and Beijing, Changchun, Shanghai, Ningbo, Fuzhou, Guangzhou, Shaoguan and Shenzhen in shrp. In these
cities, property prices might be subject to investors’ speculations. Yao et al. (2013), again, argued that monetary
policies had little effect on property prices since Chinese investors might be “irrational” and “speculative” in such
a way that investors rushed to buy houses or shares whenever tightening monetary policies were taken. Although
the authority is keeping its monetary autonomy, it may have a room to enhance the accountability and
transparency of its monetary policies to minimize irrational behaviors of Chinese investors.

Finally, we herein check the robustness of the individual city’s estimation above by conducting a panel
VAR estimation. We construct a panel data with total seventy cities for the full sample period from the first quarter
of 2007 to the fourth quarter of 2016 in the prices of newly constructed commercialized buildings (nccp) and those
of second-hand residential buildings (shrp). The data property was examined by the Levin, Lin and Chu unit root
test developed by Levin et al. (2002), which assumes that the parameters of the series lagged are common across
cross sections. The test result in Table 4.1 showed that all the data were stationary at the 99 percent significant
level. We then replace the data in the equation (2) and conduct the panel VAR estimation with Granger causality
test (see Table 4.2 and Table 4.3). The causality test reported that both of property prices, nccp and shrp, were

5 The results of VAR estimation in individual cities are not reported here to conserve space.
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caused negatively by capital flows and positively by money supply. From this panel VAR analysis, we could also
confirm that the major determinant of property prices was domestic money supply in China.

Table 3. Granger Causality Test on Property Prices

[Prices of Newly Constructed Commercialized Buildings]

necp ot cif mon
Bejjing pbet ghei §.64 *** (negative) 6.05 ==
ik ptia gin 7.38 *** (negative) 1045 *#**
Shijimhuang  pshi gheb 0.21 17.56 ***
Tangshan ptan gheb 0.69 8.89 #*=
Oinhuangdao  pgin gheb 0.3s5 21.09 ===
Taiyuan pra gsha 0.66 0.09
Hohhot phoh smon 0.78 T.64 **=*
Baotou pbao gmon 2.09 3.97*
Shenyang pshe glia 1.88 3z
Dalian pdal glia 0.18 004 **==
Dandong pdan glia 135 11.00 ***
Jnzhou Bin glia 0.40 3.64*
Changchun pcha giil 0.18 9.58 w*
Jiin il gjil 472 ** TAT e
Harbin phar ghei 043 6.13 **
Mudanjiang ~ pmud  ghei 112 1493 *=*
Shanghat psha g5hn 7.89 == (negative) 11
Nanjing onan Ziia 711 *** (negative) 8 54 #x=
Wi pwux giia 291 * (negative) 8.13 **=
Xuzhou ez giia 0.66 8.32 **=
Yangzhou DVan Ziia 1.61 2227 *==*
Hangzhou Phan gzhe 1.50 842 **=
Ningbo pnin gzhe 2.00 742 >
Wenzhou pwen gzhe 2.14 1402 *=*
Jnhua it ghe 0.00 1525 ***
Hefei phef ganh - -
Bengbu pben ganh - -
Anging pang ganh - -
Fuzhou pfiz i 6.74 **=* (negative) 781w
Xiamen pxia 2 6.31 ** (negative) 710 **=
Quarzhou pgua =i 0.79 7.30 =
Nanchang pnac Eitn 1.17 1454 #==
Jijiang B giin 0.07 2161 ===
Ganzhou PE@ Ziitn 0.14 1743 ***
J'Nan pia gshd - -
ReCp e cif mon
Qingdao pgg gshd - -
Yanrai vt gshd = =
Jning nit gshd = =
Zhengzhou pzhe ghen 2.71 * (negative) 10.08 ===
Luoyeng phio ghen 033 637 **
Pingdingshan ppin ghen 0.54 284
Withen pwuh  ghub 3.77 * (negative) 13.40 ===
Yichang e ghub 0.45 17.77 ===
Xiangfan DXIE ghub 0.02 7.07 ***
Changsha pohn ghun 0.08 1635 ===
Yueyang pyue ghun 0.21 1322 ===
Changde pchg ghun 221 1755 ***
Guangzhou PEua EEua 4.05 ** (negative) 423 **
Shaoguan psho ggua 0.0%8 §.0Q ===
Shenzhen pshm EEua 641 ** (negative) 0.06
Zhanjiang pzha EEua 0.03 18.76 ***
Huizhou phui EEua 415 ** (negative) 6.61 **
Nanning i ggun - -
Guilin pEul EEun - -
Bethai pbeh EEun - -
Haifcou phai ghai 0.86 6.03 ¥+
Sawya psan ghai 0.53 4.34 ==
Chorngging pcho gcho 0.00 Q.47 ***
Chengdu pche gsic 017 6.96 **+*
Luzhou phz gsic 0.01 312*
Nanchong pnah gsic 1.70 3.28*
Guivang PEWY Egul 025 715 **+
Zuyi pIin geui 0.05 9.22 **=
Kunming plun sun 2.68 1442 ===
Dait pda  gun 0.45 §.37 ==
pxin gshx 0.41 13.08 ===
plan gzan 0.00 SAT ==
pxii 2qin 0.04 11.85 ===
vin gnin 0.00 487 ==
Urungt puru gin 0.59 4,24 ==
Contribwzions in Total 1/60 37/60
Note: **, * denote the rejection of null hypothesis at the 95% and 90% level of significance.

Source: NBSC
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[Prices of Second-Hand Residential Buildings]

shrp e cif mon
Bejjing pbei ghei 11.48 *** (negative) 0.07
Tianjin ptia gtia 6.41 ** (negative) 434 **
Shijiehuang ~ pshi gheb 0.54 12.78 ¥**
Tangshan pran gheb 1.25 578 **
Qinhuangdac  pgin gheb 0.00 1593 ***
Taiyuan ptai gsha 0.14 171
Hohhot phoh  gmon 0.05 0.04
Baotou pbao gmon 1.34 1.87
Sheryang Dpshe glia 0.66 581 **
Dalian pdal glia 0.19 1752 %=
Dandong pdan glia 0.08 12.89 ¥**
Jnzhou nin dlia 0.76 476 **
Changchun pcha giil 0.00 1.01
Jilin oii il 1.70 18.73 ¥**
Harbin phar ghei 2.33 0.87
Mudanjiang ~ pmud  ghei 1.03 .87 **¥
Shanghai psha gshn 8.67 *** (negative) 1.97
Nawjing pRan giia 2.12 418 %=
Woci Wi gia 0.03 1087 ***
Xuzhou pxuz giia 5.25 ** (negative) 471 **
Yamgzhou pVan giia 3.07* 3280 ***
Hangzhou phan zhe 5.48 ** (negative) 11.85 ¥**
Ningbo puin Z=he 2.36 1.14
Wenzhou pwen  gzhe 5.94 ** (negative) 496 **
Jinhua pith zhe 0.63 9.54 #x¥
Hafei phef ganh - -
Bengbu pben ganh - -
Anging pang ganh - -
Fuzhou pfie gfig 5.80 ** (negative) 1.89
Xiamen pxia gy 8.98 *** (negative) 7.22 W
Quarzhou pgua gfig 0.39 286*
Nanchang pnac gin - -
Jugjiang piiu gin - -
Ganzhou pgan giin 1.04 10.17 ***
Ji'Nean piia gshd - -
shrp g cif MOon
Oingdao rgg gshd - -
Yantai oa gshd - -
Jining pit gshd - -
Zhengzhou pzhe ghen 1.81 353*
Luoyang pluo Eghen 0.91 0.61 ®===®
Pingdingshan  ppin ghen 1.31 0.64
Wuhon pwuh  ghub 332 * (negative) 1478 ===
Yichang pyic  ghub 1.05 1.46
Xiangfan pxig ghub 1.40 218
Changsha pchn ghun 098 6.79 ***
Yueyeg nyue Ehun 037 §.73 ww*
Changde pchg ghun 097 1552 #=
Guangzhou pEua Egua 7.56 *** (negative) 1.15
Shaoguan psho ggua 097 0.79
Shenzhen pshn ggua 4.17 ** (negative) 0.00
Zhanjiang pzha ggua - -
Huizhou phi ggua 0.97 6.81 ***
Nanning pna Egun - -
Guilin paut ggun - -
Bathat pheh Egun - -
Hatloou phat ghat 0.73 6.81 ***
Sanya psan ghai 1.02 2.60
Chongging pcho gcho 0.68 595 *=*
Chengdu pecha gsic 0.49 555 %=
Lwzhou phz gsic 027 285*
Nanchong phah gsic 0.00 415 *=*
Guiyang PEW Zgut 323* 431 *=*
Zuny prun Zeut - -
Kunming Pl Evun 0.02 1.57
Dali pdat gvun 361* 8.17 *#**
Xi"dn pxin gshx 0.93 1222%*=*
Lanzhou plan ggan 0.00 T.09 *#**
Xining pxii ggin - -
Yinchuan pyin gnin 276+ 407 #*
Urumgi puru gxin 0.56 230
Contributions in Total 4/ 55 37/55

Note: **, * denote the rejection of null hypothesis at the 95% and 90% level of significance.

Source: NBSC
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Capital Inflows cif =516 #**
Monsy Supply maon -10.20 **=*
Prices gf Newly Constructed Commercialzed Buildings necp -7.20 ®**
Prices gf Second-Hand Residertial Buildings skrp -3.15 ®**
Gross Regimal Product gre -4 84 wEE

Note: *** denote the rejection of null hypothesis at the 99% level of significance.

Source: NBSC and PBC

cif

mon

ncep

) 0.506 === 0587 == 0228 ==
< [31.753] [27.929] [9.067]
mon- 0.109 ++ 1015+ 0.179 ++
i [18.840] [132.206] [19.450]
e - 0051 **= -0.062 *=*= 0.864 **=
il [7477] [-6.085] [70.639]
c 0.074 3230 -1.046 *xx
[0.760] [24.971] [-6.741]
. 0.016 *** -0.042 == 0.004
&p [3.014] [-5.968] [0.559]
adi. R"2 0.549 0.875 0.782
cif mon shrp
o 0532 %** -0.617 == -0.193 =
ik [34245] [-30.160] [-8.750]
mon- 0114+ 1011 = 0.127 =+
. [19257] [129.611] [15213]
sirp- 0.029 *** 0041 == 0.848 ***
. [3.890] [-4.109] [79.500]
c 0016 3280 #= 0738 =
[0.162] [25.043] [5215]
o 0.016 *** 0042 =+ 0.012
&r [2918] [-5.844] [1.546]
adi R*2 0542 0874 0772

Note: *** denote the rejection of null hypothesis at the 99% level of significance. The figure in
parenthesis [ ] indicates t value.
Source: NBSC and PBC

Lags cif’ mon

Prices of Newly Constructed mecp 1 8222 %+ (megative) 378.32 ##+

Commercialbed Bulldmgs
Prices of Second-Hand Residential

shrp 1 76 56 % (negative) 23146 #*+

Buildings

Note: *** denote the rejection of null hypothesis at the 99% level of significance.
Source: NBSC and PBC

This article examined the interaction among capital flows, money supply and property prices with a focus
of Chinese economy by using a vector auto-regression (VAR) estimation as an analytical framework. Our research
questions were, first, whether money supply has been determined independently from capital flows, and then
which factor, capital flows or money supply, has given a dominant effect on property prices. The contributions of
this study were that the determinants of asset prices were investigated jointly from capital flows as an external
factor and from money supply as a domestic factor. Another contribution was that the study focused on property
prices as a representative of asset prices and took into account the differences in the trends in property prices of
seventy regional cities in China.

The main findings through the Granger causality tests by the VAR estimations were as follows. First,
domestic money supply has been determined exclusively from external capital flows through the authority’s
perfect sterilization of foreign-exchange-market intervention. Second, the main contributor to property prices’
movement has been domestic money supply rather than external capital flows. Third, some deviations of property
prices from the trend in money supply were found in big cities and/or coastal advanced cities. The strategic
implication of our findings is that although the monetary authority is keeping its autonomy, it may has a room to
enhance the accountability and transparency of its monetary policies to minimize irrational behaviors of Chinese
investors.
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