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Regional inflation and monetary policy in China
Abstract

This paper empirically examines developments in price and inflation in China. Unlike most previous studies, their
determinants were investigated in the panel data context, and the author’s findings are as follows. First, using the panel
cointegration method, the study confirms a long-run relationship between price, money and output. Secondly, the au-
thor provides evidence that inflation can be explained by economic fundamentals such as money, credits, productivity,
and exchange rate growth. While an increased concern about regional discrepancies in recent years, this relationship is
more sensitive to the sample period than to the region type. Notably money does not seem to be closely associated with
inflation over recent years.
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Introduction

Over recent years, China has experienced high
economic growth with moderate inflation by inter-
national standards. Its annual GDP growth rate has
often exceeded 10 percent, and the inflation rate
has generally been lower than its GDP growth. The
low inflation relative to GDP is consistent with
China’s macroeconomic policy since the five-year
economic plan often makes reference to this as one
of its economic targets. Furthermore, the moderate
inflation rate was argued as resulting from several
factors including a strong supply side owing to the
cheap labor force and periodic weak demand for
consumer goods'.

However, in the last couple of years, the sustain-
ability of this economic growth has been brought
into question since cheap labor is no longer avail-
able, and there is considerable upward pressure on
wages and inflation. More recently, considerable
construction for the 2008 Beijing Olympics as well
as soaring commodity (e.g., wheat and oil) prices
worldwide have become additional factors contrib-
uting to the increased inflationary pressure. While
the adverse effects of the sub-prime loan crisis
became apparent worldwide in the second half of
2008 and subdued inflationary pressure, inflation
began to increase again in China in 2009 along
with the world economic recovery and an expan-
sion in domestic credits supported by strong prop-
erty lending and lower interest rates.

© Jun Nagayasu, 2010.

An earlier version of this paper was presented at the 83rd Annual Con-
ference of the Western Economic Association International (Honolulu)
and the Fall Conference of the Japanese Society of Monetary Econom-
ics (Hiroshima). I would like to thank for useful comments the Editor,
anonymous referees, Gregory Givens, Akihiro Kubo, Ying Liu, Robert
J. Sonora, Qing Yuan Sui, and Yonghong Tu. I also thank Zipei Chen
and Ying Shen for data collection. This research was partly financed by
the Data Bank Project at University of Tsukuba. However, all errors
remain mine.

" Yusuf (1994) summarizes Chinese economic developments and policy
from 1973 to 1993.

Inflation increases in China have major policy im-
plications for both domestic and international eco-
nomies. Amongst other possibilities, high inflation
may have a deleterious effect on future Chinese
economic growth, resulting in higher wages, more
expensive exports, and fewer foreign reserves.
Moreover, due to the high volume of exported
goods, more expensive exports from China might
increase inflation overseas also. Thus, it has become
a pressing research topic in many countries.

Among many others, pertinent previous studies
include Huang (1994), Girardin (1996), Chen
(1997), Hasan (1999), Gerlach and Peng (2006),
Funke (2006), and Burdekin and Siklos (2006).
Using country-level data, Huang (1994) and Chen
(1997) confirmed a long-run relationship in the
standard money demand function; Hasan (1999)
reports a close relationship between price and
money supply, and between inflation and mone-
tary growth, and Zhang (2009) recently reviews
the close relationship between excess liquidity
and inflation in China. In contrast, Girardin
(1996) raises evidence against cointegration in the
money (currency) demand function. Looking
more at the micro level, Pettis (2008) and Porter
(2010) suggest that inflation has been driven
largely by non-food sectors for the sample period
of 1996-2010.

So far, we have reviewed relevant literature based
on national-level (aggregate) data, but there are
some studies using regional data as well. Mehrotra
et al. (2007) is one of a few examples of analyzing
regional inflation in China, but focuses on inflation-
ary developments and does not analyze transmission
channels of monetary policy or price levels, i.e. the
long-run implication of price movements”.

% In addition, Guillaumont Jeanneney and Hu (2002) examine Chinese

relative prices (i.e. the ratio of the price in one province to another,

P, /P, where P is price and province ; x ;). Our study is
i ij

different from theirs since it focuses on regional inflation (})ir / ny>1 ).
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Finally, adjusting our focus to a more global con-
text, evidence is reported of how cheap Chinese
exports (i.e. low inflation) helped to achieve lower
inflation in many importing countries from 1994 to
2003 (Koyuncu and Yilmaz, 2006) but of their lim-
ited effect on Japan and the US (Feyzioglu and
Willard, 2008). In addition, Porter (2010) finds evi-
dence that increases in food prices in mainland
China influence those in non-mainland China.

Against this background, this paper empirically
investigates the dynamics of Chinese price and in-
flation using regional data. Due to data availability,
we focus mainly on the credits and exchange rate
channels of the transmission mechanism of mone-
tary policy'. Use of regional data sets this study
apart from previous studies based on country-level
data, and is motivated by the fact that inflation rates,
or more generally economic developments, are not
uniform across the regions in China’. Furthermore, a
panel data analysis allows us to check the sensitivity
of our results obtained from full sample observa-
tions to the sample period and regional groups,
which was impossible in time series analysis due to
the limited time span available for study and thus
was not addressed in previous studies. Finally, while
previous panel data studies focused exclusively on
inflationary developments, this paper explores the
long-run implications of prices as well. In the pres-
ence of a long-run relationship (i.e. cointegration) in
the price equation, incorporating information of the
transition to a steady-state will enrich the analysis.

In order to achieve this, this paper comprises three
Sections. Section 1 summarizes the history of recent
monetary policy in China. This helps us choose
pertinent explanatory variables and interpret the
empirical results. Section 2 discusses the economic
factors chosen here to explain the inflationary epi-
sodes, and presents the empirical results. This Sec-
tion also investigates the long-run price behavior
using the advanced panel cointegration test (e.g.,
Westerlund, 2007). The last Section concludes the
paper. Among many other results, we provide evi-
dence of inflation being explained by economic
fundamentals such as money, credits, productivity,
and exchange rate growth. However, we show that
their relationship with inflation appears to be sensi-
tive to the sample period. Indeed, while policymak-
ers’ increasing concerns about regional disparities
(Nagayasu and Liu, 2008), this relationship is more
sensitive to the time period than region type.

" As will be explained in Section 1, interest rate movements were re-
stricted until very recently.

% Xu (2002) shows that region-specific factors account for one third of
the variation in Chinese output growth. Sakamoto and Islam (2008)
show that some provinces are catching up with the higher income group
during the reform period (1978-2003) but an overall provincial conver-
gence is open to question.
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1. A brief history of Chinese monetary policy3

The People’s Bank of China (PBC), the central
bank, was established in December 1948 after the
consolidation of the Huabei, Beihani and Xibei
Farmer Banks. But it was only in September 1983
that the PBC was invested with central bank func-
tions. At present, monetary policy is conducted un-
der the Law of the People’s Bank of China, which
became effective in 1995 and stipulates that “[t]he
objective of monetary policy is to maintain the sta-
bility of the value of the currency and thereby pro-
mote economic growth” (http://pbc.gov.cn/english/-
huobizhengce/objective.asp). Thus, the PBC has a
mandate to stabilize prices today*.

Prior to the establishment of this Law, the monetary
policy of the PBC had dual objectives. First, the
PBC allocated financial resources at the micro level
in an effort to stimulate economic growth based on
the economic development plans, and secondly, it
attempted to stabilize prices. While these objectives
are not mutually exclusive, the PBC in practice
seemed to be biased toward conducting monetary
policy to promote economic growth and develop-
ment (Montes-Negret, 1995; Xie, 2001).

Furthermore, while money (M/ and M?2) has re-
mained as an intermediate target of monetary policy,
the PBC’s instruments have also changed over time
partly due to developments in the financial institu-
tions and markets in China. The PBC frequently
employed a credit policy for commercial banks,
which had socio-economic implications and resulted
in a tendency to lend to the large state-owned enter-
prises that account for a large number of employees.
Under this policy, money in the market was ex-
pected to be controlled directly by influencing the
lending operations of commercial banks.

Apparently, this credit policy was effective in terms
of controlling inflation. The hike in inflation in the
early 1990s was argued as resulting from the boom
in the construction industry, high investment in the
car industry, and the liberalization of lending poli-
cies to state owned enterprises (SOE)’. High infla-
tion was curbed by the PBC ordering commercial
banks to freeze lending.

From 1998, the PBC started using a more market-
oriented approach under the initiative of Zhu Rongji
because of the increasing problems arising in

* In this Section we focus mainly on economic development in China
from 1991 to 2005 which is the sample period of our investigation.

* With respect to its independence, which is often discussed as nega-
tively associated with inflation (Alesina and Summers, 1993), the PBC
is not independent in the sense that it remains institutionally part of the
State Council (government).

° The framework for interest rate liberalization was initially laid out in
November 1993 (Laurens and Marino, 2007).



China’s transitional economy, e.g., price distortion
and conflicting policy objectives. In this approach,
the PBC’s instruments include the reserve require-
ment ratio, central bank base interest rate, redis-
counting, central bank lending and open market
operations. Furthermore, PBC bills were introduced
in September 2002. Similarly, the discount rate
(floating rate central bank discount lending) was
initiated in 2004, and the reserve requirement was
more intensively used. In addition, in 2005, the re-
verse bond based repo was introduced to cope with
foreign exchange inflows resulting from the trade
surplus. However, despite such recent develop-
ments, Green (2005) discusses that this market-
oriented approach has only had limited effectiveness
in stimulating the economy due to the slow progress
in financial market reform in China'. As a result,
credit policy remains an important instrument for
the PBC even today.

Monetary policy is also closely related to the ex-
change rate regime since exchange rate devaluation
(depreciation) tends to increase domestic prices
(e.g., Zhang 2009)*. As it is shown in Figure 1 (see
Appendix), before 1994, the Renminbi (RMB) was
determined by a basket of internationally traded
currencies and exhibited substantial movement
against the US dollar’. But the RMB has become
very stable against the US dollar since 1994 due to
its exchange rate being, in practice, more or less
fixed against the US dollar as a part of the exchange
rate policy. Notably its revaluation (July 21, 2005)
from RMB8.28/US$ to RMBS.11/US$ has generally
been welcomed as a part of China’s efforts to reduce
its trade surplus although the flexibility of the RMB
is still very limited*. There was a sign of increased
flexibility in the RMB, it returned however to a
managed floating regime from June 2010 in response
to increased uncertainty in the world economy.

In order to maintain the nominal value of the cur-
rency and avoid high inflation, the Chinese authori-
ties carried out foreign exchange interventions, and
attempted to sterilize their effects through open mar-

' See Feyzioglu, Porter and Takats (2009) about interest rate liberaliza-
tion in China.

2 The Chinese currency, the Renminbi, was first issued in 1949. But it
was only during the late 1980s and early 1990s, that it became converti-
ble for current account transactions.

* In conventional economic theory, monetary authorities lose one policy
instrument for economic stabilization under the fixed rate regime. In the
past, some high inflation countries pegged their exchange rate against
countries with low inflation in order to reduce their domestic inflation
rate by importing the credibility of the partner’s central bank. However,
this argument may not be valid in China which is a huge country in
terms of geographical area, population, and economy although per
capita income may be very low.

* For example, RMB/US$ is allowed to move within + 0.3 percent
around the central parity published by the PBC. Since 2005, the RMB
has begun to rise but is again more or less fixed against the US dollar
since July 2008.
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ket operations (i.e. sales to the public of government
bonds)’. However, this policy was not sufficient to
sterilize them; aggregate money has increased, and in
practice the RMB has been undervalued, leading to a
large Chinese current account surplus, in particular
against the US (e.g., Corden 2007)°.

2. Empirical analysis

2.1. Data description. Our data set covers the pe-
riod of 1991-2005 (annual data) and 27 regions:
Beijing, Tianjin, Hebei, Shanxi, Inner Mongolia,
Liaoning, Jilin, Heilongjiang, Shanghai, Jiangsu,
Zhejiang, Anhui, Fujina, Jiangxi, Shangdong, He-
nan, Guangdong, Guangxi, Hainan, Sichuan, Gui-
zhou, Yunnan, Shaanxi, Gansu, Qinghai, Ningxia,
and Xinjiang. The sample period and regions are
determined solely by data availability at the time of
conducting this research. Table 1 (see Appendix)
classifies the regions into high- and low-growth
groups in terms of real GDP growth. In order to
carry out empirical research later, a similar number
of provinces are allocated to each of these two
groups.

Furthermore, based on previous studies and data
availability, we consider the following variables for
our analysis. The reasons for choosing them and
their expected relationship with inflation are sum-
marized briefly below. Note that since this paper is
applied research in nature, our explanation is limited
to a minimum’.

2.1.1. Price and inflation. Due to the lack of a con-
sumer price index (CPI), our regional inflation is
based on retail price index (RPI) data obtained from
the World Bank Database. The similarity between
average CPI and RPI is shown in Figure 2 (see Ap-
pendix). Log inflation is calculated using the RPIL.

2.1.2. Money (M1 & M?2). Narrow money (M) by
definition is a part of broad money (M2) which here
is the total of narrow money and quasi money. Clas-
sical economic theory (e.g., the quantity theory)
argues that there is a positive correlation between
money and prices, indicating that a decrease in
money should bring about price reduction (i.e. less
inflation). The data are obtained from the IMF’s
International Financial Statistics (IFS).

5 Green (2005) estimates that the authorities sterilized about 47 percent
of capital inflows in 2004.

® Since the gradual transition from a command- to market-oriented
economy was pronounced in 1989 when Jiang Zemin (1989-2002)
became the General Secretary of the Community Party, the introduction
of the market oriented approach has been included as a key agenda item
in the comprehensive 5 year economic plans. This policy continues
under the Hu Jintao administration (since 2002).

7 One could also consider using other scale variables such as the output
gap, and expected and lagged inflation in order to evaluate inflation in a
Keynesian-type model. But given our short historical data and data
availability, they are not used in this study.
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2.1.3. Credits. As reviewed in the previous Section,
the Chinese monetary authorities attempted to influ-
ence market liquidity by means of administrative
controls. A decline in credits indicates reduced lend-
ing to economic organizations and thus this credit
policy should help curb inflation. These data are
also from the IFS'.

2.1.4. Productivity. Generally, it is believed that
there is a negative relationship between inflation
and productivity since improved productivity may
bring about less expensive goods and lower inflation
(e.g., De Gregorio, 1992; Christopoulos and Tsio-
nas, 2005). In this study, productivity is measured
by real GDP per employee and is calculated for each
region. The provincial GDP data are obtained from
the World Bank Database, and employment figures
from the National Bureau of Statistics of China and
the Chinese Statistical Yearbook®.

2.1.5. Population growth. The relationship between
inflation and population growth may not be clear at
least from theoretical point of view. Population
growth often results in higher demand for products.
If the supply side remains unchanged, we would
expect higher inflation. Thus, a positive relation-
ship would be expected between population growth
and prices (inflation). In contrast, when the supply-
side effect of population growth is stronger, this
variable may be negatively correlated with infla-
tion. Population data between 1995 and 2005 are
obtained from the National Bureau of Statistics of
China, and those prior to 1995 are from the Chi-
nese Population Yearbook®.

2.1.6. Exchange rates. This is considered here as
one determinant of Chinese inflation although the
bilateral exchange rate vis-d-vis the US dollar is
more or less fixed after 1994 (Figure 1). Considera-
tion of this variable is due to the visible exchange
rate fluctuations prior to 1994. Here the exchange
rate is the RMB against the US dollar and is ob-
tained from the IFS. One may argue for using the
effective exchange rate, but the bilateral rate is em-
ployed here since these two types of rates are highly

! Empirical results which will be shown later are based on an inflation
equation comprising both money and credits. The general results remain
unchanged even though money and credits enter separately in the equa-
tion. Furthermore, while there exist credit data at the provincial level,
they seem to be limited only from 1992 to 1998 (see Guillaumont
Jeanneney and Hua, 2002). Due to the available sample size, we opted
not to use the regional level data.

% Using the data of nine Asian countries, Mahadevan and Asafu-Adjaye
(2006) analyzed the relationship between inflation and productivity
growth and reported evidence of no unique causal relationship for most
(eight out of nine) countries.

* While population growth is not necessarily equivalent to labor growth,
in China there is a tendency of migration from poorer western areas to
the richer coastal areas in order to seek employment or a better working
environment. Fan (2002) confirms that there is a significant demo-
graphic difference between the eastern and western regions, which
partly reflects this migration.
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correlated with one other (e.g., the correlation coef-
ficient equals 0.9). Furthermore, recently the bilat-
eral rate has more policy implications due to the rise
in Chinese trade surpluses against the US.

In short, unlike previous studies, we use both re-
gion- and country-level data when analyzing devel-
opments in regional inflation. General inflationary
trends common to regions would be expected to be
described by country-level data, and region-specific
movements by regional data’. Furthermore, these
data are examined using the instrumental variable
estimation method in order to take account of the
possible endogeneity problem in Section 2.4. In-
strumental variables will be listed in the relevant
Tables (see Appendix) and are obtained from the
IMF’s World Economic Outlook database.

2.2. Preliminary analysis. The inflation (price)
equations are estimated using the abovementioned
determinants and several statistical methods, and the
results are summarized in Tables 2 to 5 (see Appen-
dix). One general conclusion is that inflation can be
explained by economic fundamentals such as
money, credits, productivity, and exchange rate
growth.

We start the preliminary analysis by estimating the
following equation:

AP, = B, + B AMoney, + B,ACredits, +
+ B,AProd, + B,APop,, + BARMB, +u,,.

In the above equation, Money, refers to either

broad money or narrow money. Credits and the ex-
change rate are denoted as Credits, and RMB, ,

respectively. Productivity and population growth are
shown as A Prod, and APop,. The residual is

indicated as u, . All data are in log form, and A is

the difference operator. Subscript i (i=1,...,27)
represents region and ¢ (f =1991, ...,2005) is time,
and the f's are parameters to be estimated. Consid-

eration of both money and credits in the monetary
transmission process is pointed out for example by
Brunner and Heltzer (1988) and Bernanke and Gert-
ler (1995). Previous research (see Introduction) of-
ten showed that these variables are nonstationary,
and therefore a differenced equation should be more
appropriate.

Table 2 shows the empirical results from the stan-
dard panel data estimation methods (i.e. the fixed
and random effects models). The results from the
different methods nevertheless share many similari-

* Here, data availability determines the role of explaining general or
specific inflation movements. The inclusion of the time dummy does
not alter our general conclusion.



ties. Consistent with economic theory, money and
credits are positively and significantly related with
inflation. Given the fact that M/ and M2 have been
used as intermediate targets of monetary policy and
credits as instruments, this raises evidence that the
Chinese monetary authorities have indeed been in-
fluencing inflation. Furthermore, this Table shows
clear evidence of productivity being negatively as-
sociated with inflation; improved productivity hel-
ped suppress inflation movements. In addition, the
exchange rate is found to be positively and signifi-
cantly correlated with Chinese inflation, indicating
that RMB appreciation tends to lead to lower infla-
tion. This finding seems to be in conformity with
previous studies (e.g., Liu and Tsang, 2008; Zhang,
2009)" and the PBC’s concern that inflation may be
triggered by an increase in RMB. Finally, while their
parameter signs are consistent with our expectations,
population growth is statistically insignificant.

We implement the Hausman test in order to investi-
gate which analytical model is statistically more
appropriate. Although empirical results are very
similar regardless of estimation method, the test re-
sult suggests that the random effects model is more
suited for describing inflation movements in China.

2.3. Long-run analysis. While our research focus
was on inflation in the previous subsection, existing
studies often identified the presence of a long-run
relationship between price and economic fundamen-
tals using the money demand function and country-
level data (see Introduction). In the presence of
cointegration in our data, the inflation model such as
equation (1) is misspecified since we could incorpo-
rate the disequilibrium condition in the money mar-
ket measured by the so-called error correction
mechanism (ECM). One distinguishing feature of
our study is that the ECM is estimated in the panel
data context’.

Our long-run analysis is based on the following
general equation:

Piz = ﬂMoneyr + 0er + eir ’ (2)

where Money, is either broad or narrow money.
The constant is dropped for simplicity in equation
(2) but is included in the estimation. The Y, repre-

sents real output deflated by regional RPI ( P, ). The

' Liu and Tsang (2008) discuss that RMB appreciation is one way to
suppress inflationary pressure in China arising from an increase in
global commodity prices.

* Interest rates are not included here since, as discussed previously, they
have been highly regulated and have not yet performed adequately as an
instrument of monetary policy. Furthermore, the Westerlund (2007)
method does not allow us to include another variable due to our short
sample period.
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residual e, is equivalent to the ECM and is defined
as Pir - ét ’
variables are in log form. Thus, equation (2) is
analogous to the quantity theory of money.

where [A’l is an estimate of P,. All

t

This price equation estimated by the OLS is reported
in Table 3 (see Appendix). It shows that Money, is

positively correlated with prices while Y, is nega-

tively correlated. These parameter signs are in line
with standard economic theory, and we can observe
that money is much more influential over prices

given the relative insensitivity of Y, to prices.

We have also checked the presence of a long-run
relationship in equation (2) using panel cointegra-
tion tests (Kao, 1999; Pedroni, 1999; Westerlund,
2007). Cointegration tests allow short-term devia-
tion from the steady-state and thus are viewed as
well-suited for long-run analysis. The presence of
cointegration in equation (2) suggests a common
trend and a long-run linear relationship between
price, money, and output. Classical studies (Kao,
1999; Pedroni 1999) proposed a two-step residual-
based cointegration method. The first step is to esti-

mate equation (2) to obtain e, while the second step

involves analysis of this residual using for example
equation (3):

e, = pe, ,+07e,  +u,, 3)

where Ae, , is introduced to control for autocorre-

lation but equation (3) can be of higher order like
the Augmented Dickey Fuller (ADF) test. The null
hypothesis of no cointegration can be tested by ex-
amining p =1, and a rejection of this hypothesis

indicates the presence of cointegration’.

Furthermore, recently Westerlund (2007) proposes
two types of tests, of which we use one, what he
calls “the panel statistic™*. This test is especially
suitable for our research since it exploits the cross-
sectional information of the panel, and p-values to
analyze the null are based on the bootstrap method in
order to circumvent the cross-sectional dependence
problem which likely exists in our data. In short, this
test is based on the following specification:

Ap, =0.d + ai(pnq - ﬂi’an)""

qi qi
+ Z aijApi,_j + Z }/ijA'xit—j +393,,
j=0

j=1

“)

* The null hypothesis becomes P = p, in the Pedroni test.

* Only the panel statistic is used here because the other test does not
utilize the cross sectional information of the data and its alternative

hypothesis is different from the panel statistic and becomes ¢ < ().

25



Banks and Bank Systems, Volume 5, Issue 4, 2010

where x is the explanatory variables of the price,
and 4 is the residual. The maximum lag length of
one is used for ¢g,. The presence of the error correc-

tion term (or cointegration) can be tested by the null
hypothesis of a =0 for all i against the alternative

of @, =a<0. A rejection of the null hypothesis

provides evidence of cointegration for the panel
as a whole.

The results from these panel tests are also reported
in Table 3, and suggest cointegration between price,
money and output. This finding is consistent with
previous studies using country-level price data (e.g.,
Huang, 1994; Chen, 1997)1. Furthermore, this result
is of particular interest since price stabilization was
not the sole objective of the monetary authorities in
years past and about 24 percent of prices are said to
be regulated through price controls (Laurens and
Maino, 2007).

2.4. Further analysis. Using the ECM (p, —fx, )

obtained in the previous Section, we will extend
equation (1) and estimate the inflation specification
using the instrumental variables (IV) since our re-
duced form equation may suffer from endogeneity
bias. For example, this bias may arise in the infla-
tion-productivity relationship. Higher inflation may
increase the tax burden on the private sector in the
non-neutral tax structure (Jarrett and Selody, 1982),
and reduces the optimal contract and planning pe-
riod which results in a rise in contracting costs
(Hayes and Abernathy, 1980). In both cases, firms
will confront additional costs which hinder produc-
tivity growth.

Thus, we consider now the following extended in-
flation equation:

Ap, = B, + BAMoney, + B ACredits, +

5
+ BAProd, + BARMB + S ECM, +u,. ©)

The first difference of Y, is indirectly included in

this equation as productivity growth. Equation (5)
is estimated using the 2SLS random effects IV
regression method”. Population growth is dropped
from the specification since this variable is found
to be statistically insignificant in the preliminary
analysis’.

" One needs to be careful about interpreting our results since the sample
period is limited. However, given that there is a bias in favor of no
cointegration when the sample period is short (Gutierrez, 2003), our
result of rejecting the null hypothesis at one percent significance in most
cases seems to support our conclusion.

% See Baltagi (2008) about details of this estimation method.

3 Equation (5) is not inconsistent with the long-run formation (2) in the
sense that the first differences of log price, money and output (income)
are included in equation (5) although output is transferred to productiv-
ity (GDP divided by labor).
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Table 4 (see Appendix) summarizes the results from
the estimation of equation (5) for the full and post-
1994 sample periods. This Table also lists instru-
mental variables used in this analysis. For the full
sample analysis, the results from the 2SLS random
effects IV method are generally consistent with
those reported in Table 2. Money, credits and RMB
are significantly and positively related with infla-
tion. Improved productivity seems to have relaxed
the inflationary pressure. Finally, the ECM enters
the inflation equation negatively and significantly,
confirming the presence of cointegration between
price, money and output.

Next, given the dynamic nature of the Chinese
economy, we check the sensitivity of our results to
the sample period. There are a number of factors
which could possibly bring about structural shifts in
the Chinese economy since the Chinese government
has implemented a number of economic policies.
Such an example is shown in Figure 1 where the
RMB has become very stable against the US dollar
since 1994 due to the Chinese exchange rate policy.
In this connection, we ask whether the exchange
rate regime may have influenced our results.

The result from the 2SLS random effects IV regres-
sion method is summarized in Table 4 (post-1994)
which again lists instrumental variables used in this
analysis. This Table shows outcomes which are
different between sample periods. First, while
money was a significant indicator in the full-sample
analysis, it no longer becomes statistically signifi-
cant in the post-1994 period. This result can be ex-
pected from developments and changes in the finan-
cial markets*, and implies that the Chinese economy
is relying more heavily on non-cash transactions.
This also serves as a warning to the PBC in its
heavy reliance on money as an intermediate target
when conducting monetary policy. Similarly, it
should be noted that the significance level of credits
has dropped in this period from the one to five per-
cent level. Our result seems to be consistent with
Zhang (2010) who reports, using a stochastic model,
that improved monetary policy since 1997 accounts
for only a fraction of the reduction in inflation un-
certainty.

Secondly, more consistent evidence for productiv-
ity is reported in the post-1994 period. It is now
significantly negative in the inflation equation with
narrow money as well, which was insignificant in
the full sample analysis. This result may have been
brought about by the adoption of a more market-

* We note that further investigation is needed to reach a firm conclusion
that financial innovation (or sophistication) is a cause of breakdown in
the inflation-money relationship. Fischer (2007) examines instability of
the money demand function in Switzerland and found that financial
sophistication is not the cause.



oriented economic policy, e.g., the privatization of
state-owned firms, which induces more competi-
tion in the market.

Thirdly, the sensitivity of inflation to the RMB has
increased during this period. Since the currency
exhibited negligible fluctuations compared with the
pre-1994 period, our result should be interpreted as
signifying that very small changes in the RMB were
associated with a moderate rate of inflation. This
result may also underline the increased importance
of international trade in China and the economy’s
increased sensitivity to exchange rate changes'.

In short, we find evidence that economic fundamen-
tals, notably money, are very sensitive to the sample
period, and that credits, productivity and exchange
rate growth remain significant driving forces of
inflation movements in China regardless of the
sample period.

We also analyze the sensitivity of our results to the
choice of provinces in the presence of the heteroge-
neous economic development among regions. Gen-
erally it is believed that in the past Chinese eco-
nomic policy was successful in development of the
coastal (eastern) provinces, while the middle and
western provinces have lagged behind the east and
have benefitted less from the recent economic
growth in China. Therefore, we divide the sample
into fast- and slow-growing provinces in terms of
real GDP growth (as it is shown in Table 1).

Due to data availability, our study is limited to a full
sample analysis, and the results are reported in Ta-
ble 5 (see Appendix) where instrumental variables
used in this analysis are also shown. Generally, our
results are very similar to those from the full-sample
analysis reported in Table 4 and thus are robust to
the choice of region; Chinese inflation can be ex-
plained by economic fundamentals. Credits and
exchange rates, the monetary authorities’ instru-
ments, are significantly and positively related with
inflation. So is money which has been used in the
past as an intermediate target. Also we note that,
consistent with the long-run analysis, the ECM en-
ters the inflation equation with a negative sign,
which again confirms panel cointegration between
price, money and output.
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Conclusion

Using advanced econometric methods, this paper
has analyzed Chinese inflation using a panel of re-
gional data from 1991 to 2005. Use of regional data
is in sharp contrast to previous studies that em-
ployed country-level price/inflation data and allows
us to conduct sensitivity analysis using the sub-
samples of our data set. Since excess Chinese infla-
tion has adverse effects on both the domestic and
international economies, we believe that it is impor-
tant to understand the evolution of Chinese inflation.

Based on a reduced form equation, our results show
that recent Chinese inflation (price) can be ex-
plained by some economic fundamentals although it
is still in transition to the market-oriented economy.
As in industrial countries, there is evidence of a long-
run relationship between price, money, and output
and of a significant relationship between inflation and
growth in money, credits, productivity, and exchange
rates, with the signs of their parameters consistent
with economic theory. Since in the past Chinese
monetary authorities have closely monitored growth
in money as an intermediate target and used credits
and the exchange rate as instruments, we conclude
that Chinese monetary policy was influential over
inflation although it was not its sole objective during
our sample period. In addition, it should be noted that
none of these results are sensitive to the choice of
region; the data from high- and low-growing prov-
inces show very similar results. However, this result
should be interpreted with caution since the relation-
ship between money growth and inflation seems to
have weakened over recent years.

Finally, this study could be extended in a number of
ways. First, one could consider different dates for
structural breaks. We determined the date of the
structural break based on the exchange rate which
exhibited very clear signs of a break. However, since
the Chinese economy is in transition to a market-
oriented market, it may be more appropriate to allow
more possibilities for break dates. Secondly, other
scale variables such as output gap, and expected and
lagged inflation could be incorporated to further de-
velop this study. We acknowledge that there are se-
vere constraints on data availability as of this writing.
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Appendix
Table 1. Economic growth
High-growth region Low-growth region

Beijing Liaoning
Tianjin Jilin
Hebei Heilongjiang
Shanxi Jiangxi
Inner Mongolia Guangxi
Shanghai Hainan
Jiangsu Sichuan
Zhejiang Guizhou
Anhui Yunnan
Fujian Shaanxi
Shandong Gansu
Henan Qinghai
Guangdong Ningxia

Xinjiang

Note: Based on real GDP growth rates.

Table 2. Fixed and random effects models

FE RE FE RE
AM2; 0.187[0.035] * 0.181[0.033] *
AMT; 0.17210.038] * 0.171[0.036] *
ACredits: 0.07410.012] * 0.075[0.011] * 0.084[0.012] * 0.084[0.011] b
AProd; -0.167 [0.028] * -0.160 [0.026] * -0.101[0.022] * -0.098 [0.021] *
APopit 0.057 [0.074] 0.048[0.067] 0.088[0.074] 0.074[0.068]
ARMB; 0.166[0.019] * 0.167[0.018] * 0.169[0.019] b 0.169[0.018] b
Const -0.025 [0.005] * -0.025 [0.005] * -0.030 [0.007] * -0.030 [0.006] b
R2 0.425 0.425 0.414 0.414
No. of obs. 378 378 378 378
F-test 1.000 1.000
Hausman test 0.974 0.995

Notes: Regional inflation Ap is regressed against broad money (M2), narrow money (M1), credits, productivity, population, and
exchange rate growth. The Const is the constant term. These terms are defined in the main text. The statistics significant at the
one, five and ten percent levels are indicated by **, *, and + respectively. The sample period is from 1991 to 2005. The fixed
effects estimates are not shown in this Table. The F-test examines whether individual effects are identical across regions. Rejec-
tion of the null hypothesis by the Hausman test raises evidence in favor of the fixed effects model. For these tests, p-values are
reported in the Table.

Table 3. The long-run relationship

1 2
M2: 0.548[0.007] b
M1; - 0.610[0.008] b
Yi -0.153[0.020] * -0.153[0.021] b
Panel ADF cointegration test (Pedroni) -5.952 * -6.974 *
Panel cointegration test (Kao) -10.970 * -11.279 *
Panel cointegration test (Westerlund) -10.398 * -8.241 +

Notes: These estimates are obtained from the OLS. Price is regressed against money (M2 or M) and real income (Y). The panel
cointegration tests are based on Pedroni (1999), Kao (1999) and Westerlund (2007), and examine the null hypothesis of no coin-
tegration. The SIC is used to decide the lag order. The p-value for the Westerlund test is obtained by the bootstrap method. The
statistics significant at the one, five and ten percent levels are indicated by **, *, and + respectively. The sample period is from
1991 to 2005.
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Table 4. 2SLS random effects IV regression (all provinces)

Full sample Post-1994
AM2; 0.430[0.054] * -0.041[0.067]
AM1, 0.555[0.059] * 0.078[0.061]
ACredits: 0.083[0.014] b 0.115[0.013] * 0.023[0.011] * 0.025[0.011] *
AProd;s -0.142[0.028] b -0.005 [0.024] -0.117[0.023] * -0.117[0.019] *
ARMB; 0.196[0.018] b 0.172[0.019] * 0.287[0.016] * 0.268[0.016] *
ECMit1 -0.067 [0.008] * -0.071[0.008] * -0.052 [0.006] * -0.058 [0.006] *
Const -0.073[0.008] b -0.106 [0.010] * 0.005[0.010] -0.015[0.011]
R? 0.507 0.482 0.664 0.666
No. of obs. 351 351 324 324

Notes: Regional inflation Ap is regressed against money (M2 or M1), credits, productivity, and exchange rate (RMB) growth as well
as the error correction (ECM) and constant terms. The statistics significant at the one, five, and ten percent levels are indicated by
*#* % and + respectively. The full sample period is from 1991 to 2005. Instrumental variables are the first difference of bank rates,
crude oil prices (worldwide), and commodity food and beverage prices (worldwide) as well as US inflation and population growth.

Table 5. 2SLS random effects IV regression (full sample, separate regions)

Fast growing region Slow growing region

1 2 1 2
AM2 0.577[0.783] * - 0.394[0.062] * -
AM1+ 0.622 [0.085] * 0.401[0.068] *
ACreditst 0.049[0.019] * 0.096 [0.018] - 0.077[0.015] b 0.090 [0.015] b
AProd -0.197 [0.037] * 0.002[0.032] -0.126 [0.037] b -0.0180.033]
ARMB;: 0.190 [0.023] * 0.163[0.026] b 0.213[0.026] * 0.205 [0.026] b
ECM;11 -0.090[0.013] * -0.085[0.012] - -0.066 [0.011] b -0.059[0.010] *
Const -0.080[0.011] b -0.109[0.015] b -0.075[0.011] * -0.083 [0.013] *
R? 0.559 0.492 0.516 0.512
No. of obs 169 169 182 182

Notes: Regional inflation Ap is regressed against lagged inflation, credits, productivity, population growth, and the constant term.
These terms are defined in the main text. The statistics significant at the one, five, and ten percent levels are indicated by **, *, and
+ respectively. The sample period is from 1991 to 2005. Instrumental variables are the first difference of bank rates, crude oil prices
(worldwide), and commodity food and beverage prices (worldwide) as well as US inflation and population growth.
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Fig. 1. Chinese exchange rate vis-a-vis US dollar (1980-2009)
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Fig. 2. Chinese retail price and consumer price indices (1991-2005)
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