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Abstract By introducing the shocks from individual activities into the Hybrid
New Keynesian Phillips curve (HNKPC), we investigate the inflation dynamics
and the effect of excess liquidity in China. According to the estimation result,
some soundly conclusions can be drawn. Firstly, the empirical results indicate
that the HNKPC is consistent with the nature of inflation dynamics in China,
which posits the inflation dynamics as the combination of backward looking
adaptive expectations and forward looking rational expectations. Moreover,
defining excess liquidity by M2, the elasticity of inflation defined by CPI to
excess liquidity is approximately unit, which reveals that the quasi-money is the
main force behind inflation. The nature of inflation expectation and the effect of
excess liquidity all provide the evidences that tight monetary policy is effective
to curbing inflation in China.
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1 Introduction

According to the report of National Statistics Bureau of China, in 2007, the CPI
in China increased 4.8% compared to previous year. To curb the inflation and
stabilize inflation expectation, the People’s Bank of China has raised the required
reserve ratio 16 times, and has raised the interest rates on deposits and loans 8
times successively from 2007 to June 2008. Here understanding the feature and
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impacts of the inflation expectation and excess liquidity in China is helpful to
understand how our monetary policy should be adjusted. Then, the questions to
be answered are: What is the feature of the inflation expectation in China? What
are the impacts of excess liquidity on the increase in general price level? To
answer these questions, we need some deeper analysis on the inflation dynamics
and its relation to excess liquidity.

Up to now, the major theoretical tool used in explaining inflation dynamics is
the adaptive expectation Phillips curve. Different from Zhao and Yang (2004)
and Liu et al. (2006), Wang (2001) showed that the Phillips curve based on
adaptive expectation is not good enough for describing the inflation behavior in
China, and then, Wang and Peng (2006) proved that there is the non-linear
transition mechanism between inflation and deflation. It is clear that there are
different opinions about the feature of inflation expectation in China. The studies
by Scheibe and Vines (2005), which are based on adaptive and rational
expectation respectively, found that New-Keynesian Phillips curve based on
rational expectation is a better model for Chinese inflation analysis. Moreover,
Funke (2005) has proved that New-Keynesian Phillips curve based on both
adaptive expectation and rational expectation is more explainable for the feature
of inflation dynamics in China.

The above studies based of Phillips curve emphasize only cyclical factors of
economy on inflation dynamics, but neglect the influence of excess liquidity in
the monetary market. According to Hasan (1999), Feyioglu (2004), and Fan
(2008), the influence of monetary factors on the inflation in China is significant.
While, in the above literatures, no microeconomic effects, such as consumer
behavior and individual firm’s investment, are considered. It can be thought as a
potential assumption in those studies that if expectation dose not change, Phillips
curve is unchanged in the short-run, which will keep us away from the real
driving forces of inflation adjustment. Oppers (1997) thought that one important
driving force behind inflation in China is consumption shocks. Brandt and Zhu
(2000) attributed the causes of the inflation in China to the “soft budget” of the
state-owned enterprises. In fact, at least recently, the expansiveness of investment
demand is far beyond the state-owned enterprises. Therefore, it will be a
microeconomic basis by introducing the shocks from consumption and
investment, as well as the excess liquidity, for the explanation of parallel shift of
Phillips curve, and it will be helpful to understand the inflation dynamics and the
forces behind it.

Another feature of the above studies on the inflation in China is that they are
all based on time series data. But one limit that we cannot overcome is that only
the data after 1992 can be used, because the market dominant price mechanism
worked since 1992 when the price reform had completed. Therefore, the
quantitative studies with such short series data limit the degree of freedom for



414 Jisheng Yang

estimation and test. Although using seasonal data can increase the sample size,
Perron (1991), Pierce (1995) and Snell (1995) all show that the reliability of test
is mainly dependent on the sampling interval. So, when the sampling interval is
too short, it is not helpful even to use seasonal data, but may disturb our
understanding about the changing feature of economic variables. Fortunately,
including more information of individuals in the panel data, we can offset the
limit of information with too short sampling period. And also panel data is very
adaptable to the situation of Chinese economy. Firstly, the change in price
mechanism from state control to market process is gradual, and the economic
relation would be characterized with gradual adjustment, which is difficult to
reflect by time series data. The time effect in panel data is helpful to avoid such
omission. Especially, excess liquidity is a common factor for different provinces
and areas, and the time effect in panel data model can capture the effect of excess
liquidity. Secondly, the individual effect of the panel model will capture the
difference between different areas.

In this paper, we introduce the demand impact of commodity market into the
New-Keynesian Phillips curve, combing with both adaptable and rational
expectations, to examine the expectation feature of inflation in China and the
influence of excess liquidity on the inflation. Considering the mutual promoting
effect of price variables among different areas and time sequences, we introduced
an economic geographic weighted matrix of spatial econometrics to reflect the
relativities of price fluctuation between areas. The second section of the paper
will deal with the theoretical foundation, develop the adaptable model and
explain the variables and data used. The third section estimates the model, and
based on the estimation result, we analyze the feature of the inflation expectation
in China, the real effect of excess liquidity. The fourth section is conclusion.

2 Theoretical Foundations and the Models

2.1 The Theoretical Foundation of the Model

Expectations-augmented Philips curve by Phelps (1967) and Friedman (1968)
can be described as this:

7, =yU, -U")+7x¢ (1)

where 7,, U, and 71': are the inflation rate, unemployment rate and expected
inflation rate during ¢ period, respectively. U is the nature rate of unemployment.
On the basis of adaptable expectation assumptions, we use previous inflation rate
as the substitution variable of inflation expectation. Then the econometric model
of Friedman-Phelps Phillips curve is the equation:
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k
7, =yU, +p2alﬂt—l +é, 2
=1

In the equation, &, is error term. The sum of lagged coefficients is limited to

k

1, that is Zal =1, in which k represents as lag order. If the limitation is
I=1

tenable, the accelerationist hypothesis and natural rate of unemployment

hypothesis in Friedman-Phelps theoretical framework will be persuasive, and the

long-run Phillips curve will be vertical. But the results of many quantitative

studies cannot support this hypothesis (Tobin, 1972).

Lucas (1972) thinks that the overlook of rational expectation is the reason why
the empirical analysis cannot support the hypothesis. And he believes that only
pure random policy shocks can influence the output. But such model cannot be
used in the economic variables of fluctuation analysis. Following Rotemberg
(1982), Taylor (1980) and Calvo (1983), Roberts’ New-Keynesian Phillips curve
(1995) takes the assumption of rational expectation into account, and continues
to reserve the thought of nominal stickiness and imperfect market. The
theoretical model is:

7, =pPET,,+ Yy 3)

where E,z,,, is the inflation expectation of ¢#+1 at the period ¢, and y; is the
gap between real output and potential output.

Based on some general assumptions, there is a linear relation between
marginal cost and the firm’s output gap. And Gali and Gertler (1999) model the
New-Keynesian Phillips curve based on Calco’s theory of firm’s pricing behavior
(Calco, 1983), namely,

T =/BE17[H1 +%01_0ﬂ)mc 4)

where 6 is the share of the firm at constant price during every period, £ is the
subjective discount factor of the firm, and mc is the deviation of firm’s real
marginal cost to its best situation.

Although the New-Keynesian Phillips curve has very strong microeconomic
foundation and perfect theoretical framework, it cannot reflect inflation inertia in
the real economy, which is the correlation of current inflation rate with that in
subsequent terms. So Gali and Gertler (1999) introduce the lagging term into the
Eq. (4) and put forwarded a mixed New-Keynesian Phillips curve.

T =V T 7fEt7z-z+1 LY, (5)

If the firm’s subjective discount factor, £, is 1, the sum of coefficient of
inflation inertia and inflation expectation will meet the convex combination
restrict, y, +y, =1, which corresponds to vertical long-run Phillips curve. Gali
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and Gertler (1999) believe that according to the rational expectation, replacing
the output gap with labor cost, Eq. (5) includes only first order lagged inflation
rate without any higher order lagged terms. While Roberts (1997, 2001) think
that because there always be measure errors in the expectation variable, E,x,,,,
it needs to introduce the higher order lagged inflation rate to reflect imperfect
rationality of the expectation. Zhang et al. (2008) view the pricing basis of a firm
as weight of inflations in previous periods, but not only previous inflation rate. It
provides the microeconomic foundation on which the Eq. (5) can have higher
order dynamic term. Therefore, many researchers also consider the high order
dynamics in their empirical studies. For example, Gordon (1998) set the dynamic
lags 24 seasons. So, in empirical analysis, New-Keynesian Phillips curve can

also be expressed as:
k

= Z?’b,zﬁz—z +V BT g+ Y e, (6)
=1

The assumption of above models is that Phillips curve is stable in short-run,
and inflation rate changes along with fixed Phillips curve without any
consideration about how the curve moves under some impacts. A recent study
proves that because of the change in the cost of price adjustment, Phillips curve
will shift when related parameters change. Huh and Jang (2007) introduce
demand-supply effect into the model in order to reflect changes in the parameters
of Phillips curve in short-run. Davig (2008) examines the transition of Phillips
curve in short-run under demand effect based consumer and firm behavior.
According to Oppers (1997), Brandt and Zhu (2000), Hasan (1999), Feyzioglu
(2004), and Fan (2008) et al., excess liquidity, resident consumption and firm’s
investment can all affect the inflation dynamics in China. So we build a mixed
New-Keynesian Phillips curve model in order to take into account the shift of
short-run Phillips curve under the impacts of demand and monetary factors.

k
= Z%,l”t—l + 7fEt7Z-t+l + VmeM¢, + DS, + ¢, BR, + ¢, EL,
=1

K
=M+ z}/b,lﬂ.t—l + /fEt”t+l + VineMe, (7
=1

where DS,, BR, and EL, are resident consumption, firm’s investment and impact
of excess liquidity, respectively; and z, is the shift of Phillips curve caused by the
impacts of demand and monetary factors. Eq. (7) combines adaptive and rational
expectations, and takes into account the shift of short-run Phillips curve under
related impacts, which is a more perfect theoretical model. Therefore, our
empirical analysis will be developed based on Eq. (7).

2.2 The Econometric Models

In China, because of shorter time series of price information, the estimation and
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test result based on time sequence data is not reliable, so it is a better choice to
analyze with panel data.

The price fluctuation is correlated in different areas, so we introduce spatial
weight matrix to deal it. Moreover, money supply is a common factor among all
the areas, and we cannot estimate and test its effect with dynamic panel model.
So we try to estimate the influence of excess liquidity through time effect of the
panel model. The theoretical model (7) using the data from different areas and
taking the spatial correlation of prices can correspond to a two-dimension effect
of spatial dynamic panel model.

K
Ty = Z?’b,lﬁi,t—l +V BT 0 + VWi + Y emc, + $DS, + §BR, +u, (8)
=1
u, =4 (EL)+ ¢, +¢&, )
i=1,2, N, 1=1,2, --T.

Including the effect of current excess liquidity E£L, on inflation, time effect,
A, should be fixed effect. ¢, is individual effect, which is also fixed, because
the price changes in different areas are related with the consumption, investment
and cyclical factors. N is the number of provinces in the panel data, and here
N =29. Some areas, like Chongqing, Tibet and Hong Kong, Macao and Taiwan
of China, are not included in this sample. 7 is the time length of the sample.
Moreover, in the empirical analysis, Gali and Gertler (1999) and Sbordone (2002)
take the share of labor as the replaced variable of real marginal cost.

In Eq. 8), 7, =(m,,7y,, - 7y,) is the Nx1 vector of inflation rates in
different areas at the term ¢. W, is the row i of economic-geographic spatial
weighted matrix W =W'eW?, where symbol “e” stands for the point
multiplication of matrices, and W' is the geographic spatial weight matrix. If
the area 7 and area j are adjacent, WU1 =1, otherwise WUl =0, and W, =0.
W?is the economic spatial weighted matrix, the elements are as the following
(Lin, 2006):

1

Y*l_Y;j

I

(10)

2
Wi =
0 i=j
where Y., is the average per capita real GDP of the area i in the sampling period.
The weighted matrix W should be normalized so that the sum of each row
equals 1.

In order to simplified, the models (8) and (9) can be showed as the form of
matrix:

K
m=Y n_ +x'B+DTA+Dlu+e (11)
=1
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where 7=(z 7y - 7y), m=(my my - mr), x=(0q x - xy),
X =(xy xp o xip)s X =(Emy, Wim, me, DS, BR,); e=(g & - &y),
&=y & &) u=(y py - uy)s A=(H(EL) A(ELy) - Ay(ELy))',
ey=01 " Dy, ez=Q01 - 1p,. DI=1, ®e; is the vector of dummy
variable for individual effect, and DT =ey ® I, is for time effect; I and /;
are the unit matrices with order N and 7. The symbol “® ’stands for Kronecker
product of the matrices.

2.3 Variables and Data

In the regression model (11), we use consumer price index (CPI) and retail price
index (RPI) as the measurement of inflation (7 ). Because the main difference of
statistics between CPI and RPI are “non-restaurant service,” it is helpful to
compare the price adjustments between social retail commodities and consumer
services.

The variables in the model (11) are explained as following:

(1) The Measurement of Excess Liquidity

Excess liquidity means the growth of money supply is faster than that of GDP.
The usual measurement on it is the Marshallian K, i.e., (nominal GDP) / (money
supply). For capturing the driving of excess liquidity to inflation, it is necessary
to convert the index of Marshallian K into an adaptive mode. There are two
reasons for the change.

First, standard Marshallian K is an index of current level, which reflects
current money supply corresponding to per unit of nominal GDP. Thus, we need
a transformation of the index to reflect the change rate of Excess liquidity. For
example, when we do the log-transformation of Marshallian K index, the
regression coefficient will reflect the effect of the difference between money
growth rate and the growth rate of nominal GDP on inflation. So, in the empirical
analysis, we can use the difference between money growth rate and the growth
rate of nominal GDP to reflect the relative change in Marshallian K. In fact,
Zhang (2007) defines directly Excess liquidity as “the part of money growth rate
over the growth rate of nominal GDP.”

Second, standard Marshallian K corresponds to nominal GDP, which measures
the Excess liquidity after the price level change, but not excess liquidity driving
the current price level. Thus, when examining the dynamics and motivation
sources of inflation, we need also to exclude the price changing in Marshallian K

! The difference between CPI and RPI are these articles: tailor, household and repair service,
medical and health care, personal article service, transportation, information service,
entertainment and related article service, children education accountant, entertainment
accountant, tourism, house rent and personal housing service.
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index, so that its relative changes correspond to the growth of real GDP rather
than nominal GDP.

Therefore, we use “the difference between the growth rate of money supply
and the growth rate of real GDP” as the measurement of Excess liquidity, EL,.
The analysis will be based on two levels, i.e., M1 and M2.

(2) Demand Impact

We use the growth rate of real expenditure (GRRE) to measure consumer
demand impact (DS), and growth rate of real fixed capital formation (GRRF'C) to
measure the firm demand shock of investment (BR).

(3) Short-Run Driving Power Variable of Inflation Pressure in Phillips
Curve

For variables on short-run inflation pressure in Phillips curve, we have two
choices based on model (3) and model (4): one is the output gap (v), and the
other is real marginal cost (mc).

To calculate output gap, we must estimate the tendency of real GDP firstly by
method of HP filtering, nonlinear fitting and so on. Then we take detrended real
GDP as the estimated amount of output gap. The different method of estimation
will get very different result and reliability. In many studies, we find that the
estimation based on output gap usually cannot be so trustworthy.? The
coefficient estimation of output gap usually cannot manifest as positive value,
which means the output gap itself can be negative related to inflation rate (Rudd
and Whelan, 2006) (see Fig. 1). Therefore, in resent studies on Phillips curve,
marginal cost models similar to model (8) are often used.

0.8
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_02 | —®— Growth rate of GDP (x20%)
| —%— Output gap by HP filtering
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Fig. 1 The Dynamic Feature and Phase Relations between Labor Share, Output Gap, and the
Growth Rate of GDP

2 See the summary written by Rudd and Whelan (2007).
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In the marginal cost models of recent literatures, labor share is usually used as
the replaced variable of real cost. Gali and Gertler (1999), Sbordone et al. (2002),
and Woodford (2003) suggest that labor share can be an ideal substitution
variable of output gap. While Rudd and Whelan (2007) find that when using
labor share to estimate Phillips curve, the result of labor share coefficient is
usually lower significance (e.g., Rudd and Whelan, 2006; Table 1 and Table 2).

Table 1 The Estimation and Test Result of Inflation Dynamic Analysis

Explained variable: Inflation 7

Independent variables CPI RPI
coefficient p value (T test) coefficient value  p value (7 test)
it 0.1523 0.0001 0.1362 0.0001
T 0.0620 0.0440 0.0407 0.1315
Ein 0.0859 0.0610 0.2008 0.0003
Wiz, 0.1058 0.0378 0.2964 0.0000
GRRE 0.0218 0.1033 —-0.0145 0.2178
GRRFC 0.0180 0.0045 0.0025 0.6660
LLS' 0.4873 0.2164 1.0361 0.0042
LLS? 0.8947 0.1519 0.3970 0.4142
1995 14.7945 0.0000 9.1110 0.0000
1996 8.9852 0.0000 5.6881 0.0000
1997 3.0001 0.0015 1.6663 0.0309
A199g 0.6346 0.2565 0.3768 0.4239
A1999 —1.3843 0.0000 —0.9385 0.0030
2000 -1.4729 0.0000 —1.1435 0.0000
Aaoot —0.0444 0.8938 —-0.3186 0.1954
2002 0.2695 0.4128 0.0644 0.8236
2003 -1.5971 0.0000 —0.8088 0.0001
2004 —0.3875 0.0097 —0.7870 0.0000
Aa0os 2.1239 0.0000 1.7049 0.0000
2006 0.2096 0.2525 0.1246 0.4976
J value of statistics 98.4521 p=0.2094 97.9242 p=0.2202
Corrected R 0.9722 0.9739

Note: p value after T test is two-sided.

In empirical studies, most scholars usually take the labor share in
non-agriculture sectors as the measurement of real marginal cost. Because dual
economic structure in China is very obvious, and price rise is usually led by
agriculture products, e.g., the rise in 2007 was led by the price rise of pork, we
select the labor share in primary industry (LLS'), in secondary and tertiary
industries (LLS™) as the measurement of real marginal cost. Here, LLS! =
In((ARW, x NE!)/ RGDP/), and j represents primary, secondary and tertiary
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industries respectively. ARW, is the average labor wage deflated by CPI, NE,
is the number of employees, and RGDP, is real GDP.

Table 2 The Effect of Excess liquidity on Time Effect of Inflation

Explained variables: Time effect of inflation 4,

Independent

variables A (CPI) A (RPI)
coefficient p value (T test) coefficient p value (T test)

& —5.6425 0.4862 —3.2640 0.5910

t 0.5981 0.4004 0.3550 0.5115

EL (M1) -0.2172 0.0861 —0.1465 0.1449
AR (1) 0.6638 0.0006 0.6563 0.0024
R*=0.8875 DW=2.1338 R*=0.8257 DW =2.4830

& —6.4468 0.0005 —4.1674 0.0004

EL (M2) 0.9719 0.0000 0.6140 0.0000
R*=10.8478 DW=2.0578 R*=0.8494 DW=1.8709

Note: Coefficient of AR (1) is the first order self-correlation coefficient of error term estimated by
GLS. t in the independent variables represents the term of linear tendency.

For the purpose of making sure the reliability for the labor share in replacing
the variable of economic fluctuation in China, we use national and every
province data to examine the dynamic features of the labor shares. The result
shows that the labor share can reflect the economic fluctuations better than the
output gap estimated with HP filtering. Fig. 1 shows the phase relation between
the labor share, the output gap and the growth rate of real GDP estimated based
on national total amount.’ The output gap is estimated by the method of HP
filtering with the real GDP at constant prices in 1992. We multiply average wage
at constant prices in 1992 by the number of the employees to get the real labor
income, and then divide it by the real GDP to get the labor share. This result is
similar to that estimated by Kojima et al. (2005, Chart 12)

We know from Fig. 1 that the change in labor share is ahead of the change in
the growth rate of GDP, while the output gap estimated by HP filtering changes
more slowly than GDP growth rate. Taking the least value of each variable as
example, the least of GDP growth rate is in 1998-1999 while the least of labor
share is in 1997-1998, one year earlier than that of GDP. The output gap reaches
its lowest level in 2001-2002, three years later than GDP. Therefore, labor share
is more sensitive to the economic fluctuation than the output gap in China, and it
is more realistic to use labor share as the measurement of cyclical fluctuations.

3 The data from provinces are similar to the national total amount.
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(4) Spatial Correlation of Inflation

The economic spatial weighted matrix #* can be calculated based on the
average per capita real GDP of each province as Eq. (10). We set the spatial
weighted matrix ' on the basis of geographic location of every province. Thus
we get the measurement of Spatial Correlation of Inflation, W,7,, by multiplying
W with the inflation vector 7, .

(5) Rational Expectation Variable

In this paper, we use real inflation rate in term # + 1 as rational expectation of
inflation ( £,7,,, ) in term ¢. Then, the rational expectation of the forecast error of
7,,, will not be related to the information in term ¢ and before. Such orthogonal
condition makes r,,; be the ideal instrument variable for GMM estimating (Gali
and Gertler, 1999).

The interval of the sample is 1992-2007 and all the real variables are
calculated at constant prices in 1992.* The original data come from China
Statistical Yearbook (1993-2007). The data of CPI and RPI of the provinces
come form China Economic Information Network.

3 Methods and Analysis of the Results

3.1 Method of Estimation

In the dynamic panel model (11), the LSDV for fixed-effect and GLS for random
effect are biased, because the dependency between lagging variable =, ; and
error term u, cannot be eliminated. So, in most literatures, GMM method is
employed for consistent estimation.

In literatures, the difference-GMM is often used. However, considering the
influence of excess liquidity on the inflation dynamics, it is necessary to pay
close attention to the estimation of time effect.’ Thus, we do not use difference-
GMM in this paper, but the way of orthogonal deviations suggested by Arellano
and Bover (1995). Here, we take the lag order k£ = 2 as the example to explain our
main idea for the GMM estimation in two steps.

Firstly, we transform the variables besides the dummy variables for time effect
through orthogonal deviation, and represent the changed regressand 7 with
7 =Hr, and the transformed regressor vector with X = (7?71, Ty, %, DT ) . In
the equation, the symbol “~” stands for the forward orthogonal deviation of the
variables, and H for the operator of forward orthogonal deviation (Arellno and

* According to the Panel unit root test by NIV statistics, all of the variables in the model are
stationary.

> Although the dummy variables for time effect would be not differenced, the difference of the
model will distort the corresponding relationship between time effect and other variables.
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Bover, 1995). The parameter vector in the model is represented with
n=(a, &, p's 4, -+~ A7) . Z; is the instrument variable matrix of individual ,
Z=(Z/,Z;, --- Z))'. Therefore, in model (11), the orthogonal condition of
GMM estimation is that:

E(Z'(7—Xn))=0 (12)
The estimator of the two steps GMM is:
h=(XZA'ZX) (X247 27 (13)

171

N
where 4= [N_IZZTéTé.Z.j, and &, is the residual of the first step of GMM.
i=1

N
Arellano and Bover (1995) suggest A:(N_lzZi'Zij for the first step
i=1

estimation.

The time effect of inflation is the inflation in which the effect of expectation,
cyclical fluctuation and demand in product markets has been eliminated.
Obviously, the main force behind it is the direct effect of money supply. When
we get the consistent estimation of time effect from Eq. (13), the detail analysis
on the direct effect of excess liquidity on inflation can be made. The regression
model is as following:

A, =8y +8EL +C, (14)

In this equation, the parameter 6, indicates the direct influence of liquidity
surplus on inflation.

3.2 The Estimated Result of New-Keynesian Phillips Curve

The estimated result of model (11) tells us that whether it is CPI or RPI, when lag
order k=1 or 2, all the estimated coefficients of lagged dependent variable will
be positive. But when £ = 3, the estimated coefficient of lagged 3 terms will be
negative. In the model of Hybrid New-Keynesian Phillips curve, the lagged
coefficients of inflation reflect the influence of adaptive expectation, which is
inflation inertia. We can then infer that the lag order in model (11) should be 2,
that is k£ = 2. This result implies that lagged effect of inflation in China will be in
about two years. A study on the feature of inflation in China by Zhang (2008)
shows us that the random impact of CPI and RPI will last about one and a half
year, which is similar to our inference.

Table 1 provides the results of our estimation and test, in which the J test is
actually a Sargan test using GMM objective function value and instrument rank,
and its p-value showing that the over identified moment conditions is valid.
Although R’ in panel data model cannot reflect its goodness of fit, here we still
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include it for a reference.

We can see from the result in Table 1 that whether CPI or RPI, the inflation in
China has significant influence lagged 2 terms, and the effect of rational
expectation of inflation rate, E,7,,,, is also significant. As for CPI, the estimated
coefficient of adaptive expectation (0.1523 + 0.0620 = 0.2143) is larger than that
of rational expectation (0.0859); while for RPI, the estimated coefficient of
adaptive expectation (0.2008) is little bigger than that of adaptive expectation
(0.1362 + 0.0407 = 0.1769). This result means that in China the dynamic
adjustment of inflation has characters of both backward adaptive expectation and
forward rational expectation, which are the typical characters of Hybrid
New-Keynesian Phillips curve. The inflation in China would have some inertia
resulted from adaptive expectation; and it will be effectively controlled by open
announced and stringently executed deflation policy because of the effect of
rational expectation.

We conclude that consumer service would be the major cause of the different
expectations between CPI and RPI because the sample difference between CPI
and RPI comes mainly from “non-restaurant consumer service” ( which will be
called “consumer service” for simplification). Because the rational expectation of
RPI play a more important role than adaptive expectation, and adaptive
expectation of CPI play a more important role than rational expectation, we can
infer primarily that in the process of dynamic adjustment of consumer service
prices, adaptive expectation play a more important role than rational expectation;
while in the adjustment of retail commodity prices, rational expectation play a
more important role than adaptive expectation.

We also find that the sums of the coefficients of inflation inertia and rational
expectation for CPI and RPI are 0.1523 +0.0620 +0.0859 =0.3002 and 0.1362 +
0.0407 + 0.2008 = 0.3777, respectively, and both are less than 1, which do not
meet the convex combination.® We combine these results with the convex
combination and get a direct conclusion: In terms of micro-economy, the
subjective discount factor £ of our firms would not equal to 1, but less than 1.
And in terms of macro-economy, our empirical analysis result cannot support the
proposition that in the long term Phillips curve is vertical in China.

The estimated value of spatial correlative adjustment term Wz, is obviously
positive, which means that there is the effect of mutual promoting forces between
different areas. It is necessary to introduce the variable Wz, to adjust it,
otherwise it will lead to inconsistent estimator.

The estimated coefficient of labor share is positive, which means that the

® Dufour et al. (2006) have similar finding when they investigate the dynamic features of
inflation in Canada based on rational expectation. The estimated result is y,+ ;= 0.21 +0.03 =
0.24.
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change of inflation rate in China is typically characterized by short-term Phillips
curve. In primary industry, the increase in labor share will lead to the rise of RPI.
Although its one-side P value is 0.1082 in CPI model, we still believe that the
labor share in primary industry has obviously promoting effect on CPI, because
lower labor share coefficient is common phenomenon in empirical studies.” And
this also coincides with the fact that every price rise is led by the price increase in
agricultural produce. The increase in labor cost in secondary and tertiary
industries have significantly promoting effect on CPI, but not so significant on
RPI. This provides us an implication that the price of consumer service may be
more sensitive to labor cost than that of retail commodities.

As for CPI, the estimated coefficient of the growth rate of real consumption
expenditure is significantly positive, while for RPI it is negative, but not so
significant. Considering the combined sample differences of CPI and RPI, it is
proved that the urban consumption expenditure takes quite a very large share in
the growing service consumption. On the one hand, this means that after the
necessaries are satisfied, luxury consumption has increased. On the other hand, it
also implies the fast development of service industries.

An unexpected estimation result is that, for CPI, the growth rate of fixed
capital formation is significantly positive, but for RPI, the result is not significant.
This means that the increase in fixed capital will have more significant influence
on the price of consumer service, while not so significant on the prices of retail
commodities. Theoretically, the fast increase in fixed capital will strengthen the
firms’ budget limit, increase their financial cost and force the price rising. The
possible reason is less sticky of consumer services price in reality and the price
adjustment is more flexible. Moreover, to retail commodity producers, increase
in fixed capital means increase in productive capacity and more profit at the
same price, so the compensative effect of it can weaken the firms’ motivation to
increase the price of their products.

3.3 Excess Liquidity and the Time Effect of Inflation in China

The estimated results of the New-Keynesian Phillips curve embody the impact of
expectation, cyclical fluctuation and demand in product market on inflation
dynamics. The time effect of inflation in the estimated result, which is the
inflation rate after eliminating the influences of expectation, demand impact in
product market, will get its major impetus from money supply in the monetary
market. Based on the estimation of time effect in Eq. (14) and Table 1, we can
estimate promoting effect of excess liquidity on the short-term New-Keynesian
Phillips curve, which is the direct influence of Excess liquidity on inflation in

7 See the survey by Rudd and Whelan (2007).
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China. The estimated results can be seen in Table 2.°

We can see from Table 2, both for CPI and RPI, liquidity surplus defined on
M2 can be used to explain the time effect of inflation. It is obvious in Fig. 2 that,
when the influence of product market and economic fluctuation is eliminated,
inflation is closely synchronous with Excess liquidity based on M2, but has no
relationship with Excess liquidity defined on M1, which reveals that the
quasi-money is the main force behind inflation..

25
—a— Excess liquidity (M2)
20F —-a—- Excess liquidity (M1)
—+— Time effect of inflation (CPI)
15 ---o--- Time effect of inflation (RPI)
& 10
5 -
0 =

= 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Fig.2 The Time Effect of Inflation and Liquidity Surplus

When the liquidity surplus goes up by 1 percentage point, the inflation rate
(CPI) will increase, on average, about 0.9719 percentage point. It means that the
growth rate of M2 over the growth rate of real GDP would be totally reflected by
present inflation rate. We also can know from this phenomenon that tight
monetary policy, especially controlling the growth rate of M2, will be very
effective in checking inflation tendency.

Because of the unit elasticity of inflation rate defined on CPI to liquidity
surplus, and the less elasticity of inflation rate defined on RPI (The estimated
result is 0.6140),” the elasticity of consumer service price to liquidity surplus
must be more than 1. That is to say, at least in the current term, the adjustment of
consumer service price will be more sensitive to liquidity surplus than retail
commodity price.

Because the sample sequence in this paper is relative short, the estimated
value of elasticity of inflation to liquidity surplus may not be so accurate.

8 The root of unity test shows that the time effect of inflation and the index of Excess liquidity
are both 1(0) process. The PP tests for all variables are: 1, (CPI): test equation (c, 0), p value is
0.0001; A, (RPI): test equation (c, 0), p value is 0.0006; EL (M1): test equation (c, ?), p value
is 0.0003; EL (M2): test equation (¢, 0), p value is 0.0061. where ¢ stands for intercept, and ¢
for linear tendency.

® With the null hypothesis of “unit elasticity” and the alternative hypothesis of “less elasticity”,
the p value of the ¢ test is 0.0004.
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However, we still believe that the estimated value in Table 2 and the relationship
showed in Fig. 2 can generally describe the effect of excess liquidity on inflation.

4 Conclusion

On the basis of Hybrid New-Keynesian Phillips curve with adaptive expectation
and rational expectation, we introduce economic-geographic spatial weighted
matrix to reflect the mutual promoting effect of price levels among different
areas, and use the growth rate of consumption and investment to express the
demand impact in product markets, by which we analyze the inflation dynamics
in China and the influence of excess liquidity on inflation. Our conclusions based
on above empirical studies are as following:

(1) The dynamic adjustment of inflation in China is typically characterized by
Hybrid New-Keynesian Phillips curve. For CPI, adaptive expectation plays a
more important role than rational expectation; for RPI, rational expectation plays
a more important role than adaptive expectation. The sum of the coefficients of
adaptive and rational expectations is less than 1, that is, during the sample period
we use, the result of empirical studies cannot support the proposition that in
China there exists long-term vertical Phillips curve.

(2) There is obviously promoting effect of excess liquidity on inflation, and
the major cause is expansiveness of quasi-money supply. The elasticity of
inflation rate (CPI) to the excess liquidity (M2) is approximately unit, and the
elasticity of inflation rate (RPI) to the excess liquidity (M2) is about 0.6.
Considering the co-existence of both effects of adaptive expectation and rational
expectation on inflation in China, we believe that open publicizing and carrying
out tight monetary policy will be effective in controlling inflation.

(3) Increase in labor cost in primary industry will push CPI and RPI to rise,
which is very identical with the fact that each price rising is led by the rising
price of agricultural products. The cost increase in the secondary and tertiary
industries have obvious pushing effect on CPI rising, but weaker effect on RPI
rising.

All in all, the above conclusions provide the answer for the questions about
the relationship between inflation and excess liquidity. The HNKPC is consistent
with the nature of inflation dynamics in China, which posits the inflation
dynamics as the combination of backward looking adaptive expectations and
forward looking rational expectations. Quasi-money excess supply is the main
force behind inflation, and the elasticity of inflation defined by CPI to excess
liquidity is approximately unit.
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