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Abstract Using China’s provincial data from 1991 to 2005, this paper analyzes
the impact of urban income disparity on their consumption based on static and
dynamic panel data models and state space model. The GMM and Kalman Filter
methods are used in the estimation and the variables such as income and price are
controlled. The empirical results show that the elasticity of permanent income to
consumption is much higher than that of temporary income; and the impact of
income disparity on consumption is negative and substantial. A rise of 0.01 in the
absolute value of Gini coefficient will cause a reduction of 0.35% in
consumption on average. The effects fluctuate with the change of economic
structure, consumption expectation and economic cycle. In the beginning years
of 1990s, it is positive to enlarge income disparity moderately for consumption.
It is the year of 1996 that the negative effect first appears in China. During
1998-2004, an increase of 0.01 to the absolute value of Gini coefficient will
result in the reduction of consumption to fluctuate between 0.37% and 0.54%. In
order to enlarge domestic demand and promote consumption, the focus should be
the improvement of permanent income instead of temporary income, and the
vigorous policies to reduce income disparity.
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1 Introduction

Since 1990s, the income disparity among urban residents has continuously
enlarged. So how does this disparity impact the domestic demand, especially
consumption? Does this impact fluctuate? The existing consumption theory
cannot explain the specific relationship between income disparity and
consumption, which is roughly implied inside the logic of consumption function.
On the other hand, generally, the study of modern consumption theory was
started by Keynes and he first related consumption-income disparity in his book
The General Theory of Employment, Interest, and Money. He believes income
disparity is an important and objective factor influencing the tendency of
consumption. That is, income disparity may change the structure of consumption
to reduce the total consumption. However, Keynes did not discuss it further.

After Keynes’ research, the study of the relation between consumption and
income disparity is divided into two schools. One is the New Cambridge School,
represented by Kaldor (1955), which believes income disparity exerts great
impact on consumption; the other one is Neoclassic School denying the
importance of income disparity. The study of Blinder (1975) and Musgrove
(1980) shows a result different from Keynes that unreasonable income disparity
results more consumption and income disparity results in low consumption. In
recent years, the divergence still exists. Based on the time-series data of the US
from 1967 to 1992, Blinder (2002) investigates the impact of income disparity on
consumption and finds that the reduction of income disparity would not promote
the consumption; the study of Valley (2003) reveals that consumption is closely
related to the economic development and income disparity; Musgrove (2005)
finds that the income disparity in the countries of high income impacts on the
consumption notably while the influence of income disparity on consumption in
the countries of low income is not remarkable.

Regarding the relationship of income disparity on consumption of the urban
residents of China, many experts draws some constructive and enlightening
conclusions: Li (2003) believes both income disparity and income level impact
the consumption; Zhang and Hu (2003) think that the enlargement of income
disparity among urban residents restrains the consumption; and Chen (2005)
finds that income disparity is the major cause of weak consumption, consequently,
enlargement of consumption and improvement of consumption level could only
be achieved by increasing the real income of urban residents, especially those of
low income. Li and Luo (2007) re-estimate the urban-rural income gap and
national inequality in China by considering both disguised subsidies (such as
public housing, social insurances) and regional living costs and find that the
disguised subsidies lead to the income gap between urban residents and rural
residents more large.
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This study is distinctly different from the formers’ in two aspects: First, we use
the Chinese provincial data from 1991 to 2005 to establish the static and dynamic
models to analyze the relationship between the disparities of income and
consumption. In addition, GMM is used in the estimation and the variables such
as income and price are controlled; and second, since China is experiencing a
reform and transformation in economy, the impact of income disparity on
consumption maybe fluctuates with the changes of economic structure,
consumption expectation and economic cycle. We build a space state model to
describe the loci of the dynamic changes with Kalman Filter method.

The provincial data used in this paper come from 24 provinces (Automonous
Region, Municipalities) of China, including Beijing, Shanghai, Tianjing,
Guangdong, Jiangsu, Zhejiang, Shandong, Fujian, Hainan, Jilin, Liaoning, Hubei,
Hunan, Jiangxi, Anhui, Inner Mongolia, Sichuan, Guangxi, Guizhou, Shaanxi,
Qinghai, Ningxia, Xinjiang, and Tibet. All the data are sourced from the
yearbook of the provinces from 1992 to 2006. The rest provinces of China are
not included due to insufficient statistics.

In this paper, Gini coefficient, which is raised by the Italian economist Gini
based on Lorenz Curve, a compulsive indicator that measures the income
disparity, is used to measure the income disparity of the urban residents of China.
Gini coefficient, positively related to income disparity, can be calculated in
several ways such as Geometric method, Indirect Coupling method and Curve
Fitting method. Considering test and convenience, this article chooses Geometric
Methods. The formulation is GINI =2S,, where S, represents the area covered
by both absolute mean line and actual income distribution curve with this
method.

Table 1 shows the values of Gini coefficients of provincial data in selected
years. From 1991 to 2005, the Gini coefficients in these provinces keep
increasing, which means the income disparity is enlarged; especially, the range of
increase is larger during 2000-2005. This shows that in the early 1990s, the
urban income disparity in China is reasonable. But in recent years, the income
disparity shows a tendency of enlargement.

The remaining part of this paper is arranged as follows: Section 2 is to
establish the static panel data model to analyze the relation between income
disparity and consumption; next, considering the “Ratchet Effect,” Section 3
builds dynamic panel model to investigate the impact of income disparity on
consumption with GMM method with the lagged consumption added,
additionally, the result of dynamic panel data model is compared with that of the
static model; sequentially, regarding the periodic changes in the Chinese
economic structure and the expectation of consumption, Section 4 portraits the
changes of the variables to find the dynamic effect of income disparity on
consumption; and the last section draws a conclusion.
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Table 1 Gini Coefficients of Chinese Provincial Urban Residents (part)

Year Beijing Shanghai Tianjin Guangdong Zhejiang  Jiangsu Shandong Fujian
1991 0.1714 01603 0.1708  0.2123 0.158 8 0.1622  0.1565 0.1852
1995 0.2188 02194 02329 0.2280 0.203 2 0.1905 0.1820 0.1947
2000 0.2335 02286 02652 0.2582 0.248 9 02629 02230 0.2532
2005 02701 03102 03166 03554 0.307 5 03478 03207 0.2860

Inner

Year Hainan Jilin Liaoning  Hubei Hunan Jiangxi Anhui .
Mongolia

1991 0.2049 0.1842 0.1603  0.1719 0.187 8 0.1935 0.1607 0.1930
1995 02630 02241 02078 0.1939 0.2021 02134 0.1926 0.2179
2000 03075 02333 02561 02477 0.2452 02422 02532 0.2602
2005 03484 02812 03188  0.2662 0.328 3 02770 02771 0.2883

Year Sichuan Guangxi Guizhou Shaanxi Qinghai  Ningxia Xinjiang Tibet

1991 0.1884 0.1776 0.1943  0.1852 0.202 3 0.1938 0.2494 0.2035
1995 02192 02088 02333 0.2142 0.217 8 02129 02727 0.2100
2000 0.2790 02506 02356 0.2725 0.2342 02535 0.2727 0.260 8
2005 03202 03117 03098 0.2893 0.3170 03135 02948 0.2514

2 The Analysis Based on Static Panel Data Model

2.1 Choice of Variables in Static Panel Data Model

Because many factors, mainly including income, price, income disparity,
geography, consuming habits and so on, impact consumption, when we build an
econometric model to investigate the impact of income disparity on consumption,
other factors must be well controlled. Actually, in this paper, the income and
price are controlled variables and the impact of those comparatively stable
factors, including geography, customer, consuming habits, are well controlled by
intercept change model of panel data.

In China, with the rapid development of economy in the late 30 years, there is
a notable phenomenon that the income disparity is rapidly enlarged among
people and more and more fortune is possessed by minority. Since the poor
people have high marginal consumption tendency and the rich have low marginal
consumption tendency, the total consumption is reduced with enlarged income
disparity.

With regard to the impact of income disparity on consumption, the
consumption functions in the paper are established on the basis of Friedman’s
permanent income hypothesis with the following reasons: In China, due to the
weak social security system, urban residents are more likely to look to the
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long-term benefits and the change of their consumptions does not depend much
on that of the change of current income, which is different from the absolute
income consumption theory. At the same time, the considerable increase in the
income of residents and the rapid accumulation of financial assets enable many
urban residents to consume on cross-period.

According to Friedman’s permanent income hypothesis, income can be
divided into permanent income and temporary income. In the framework of this
paper, the permanent income of urban residents in period ¢ is measured with the
arithmetic mean of the disposable income in period ¢, t—1 and ¢—2. The
temporary income of period ¢ is measured with the difference between the current
income and the permanent income in period ¢.

The static panel model investigates the impact of income, price, income
disparity and other factors on consumption and ignores the influence of the
consumption in last period on this one.

Model 1: static panel data model

LEXPD,, = c(1)" LINCP, +¢(2)" LINCT, +¢(3)" CPI,
+¢(4) GINI, + F, + D, +u, )]

In this model, LEXPD, is the Natural logarithm of the urban residents’
consumption of province i in period ¢ LINCP, is that of urban residents’
permanent income of province i in period #; LINCT, is that of urban residents’
temporary income of province i in period ¢; CPI, is the consumption price
index of province i in period i; GINI, is the residents’ Gini coefficient of
province i in period ¢, which is used to measure the income disparity of urban
residents; F, represents the level of fixed or random effects of province 7 and is
used to control the factors, which influence the consumption but are difficult to
quantify; D, is a dummy variable and controls the influence of the factors
changing with time; wu, represents the random error of province i in period ¢.

2.2 The Estimated Result of the Model

After comparing Fixed Coefficient, Intercept Change and Variable Coefficient
and testing random effect and fixed effect through Hausman Test, we choose the
Intercept Change model of fixed effect. The estimates from model 1 are as
follows:
LEXPD,, =0.7763LINCP, +0.0297LINCT,, —0.0405CPI,, —0.3259GINI,,
(30.328) (5.294) (-2.619)  (=2.937)
-0.0247D1998 +0.0761D2002 + F;
(-2.971) (5.016) 2)
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R*=0.9802, F=36129, DW =1.9926

The residuals are tested normal and stable.

Table 2  Estimation Results of Intercept F; in Model 1

Province Beijing Shanghai Tianjin Guangdong Jiangsu Zhejiang Shandong  Fujian
F. 09821 09793 09429 09712 09055 08661 0.8373 09049

1

Inner
Mongolia

F 09213 0.9001 0.9322 0.903 1 08974 0.7935 0.8627  0.8804

1

Province Hainan  Jilin  Liaoning Hubei Hunan Jiangxi  Anhui

Province Sichuan Guangxi Guizhou  Shaanxi  Qinghai Ningxia Xinjiang Tibet
F. 0.8982 09019 0.8725 0.923 1 08896 09317 08422 09023

1

Note: The period is from 1993 to 2005.

2.3 The Impact of Controlled Variables on Consumption

Model 1 shows that the elasticity of permanent income and that of temporary
income are 0.7763 and 0.0297 respectively. It is permanent income that decides
predominantly the consumption of urban residents: A rise of 1% in permanent
income of urban residents will result in a 0.7763% increase in consumption on
average while a rise of 1% in temporary income can only lead to 0.0297%
increase in consumption on average, which means the elasticity of permanent
income in China is much higher than that of temporary income at present. So if
we want to drive the total consumption by income, it is permanent income that
should be focused, not temporary income. In addition, the urban residents’
consumption is negatively related to price level: A rise of 1% of consumer price
index will result in 4.05% of reduction of consumption.

The above model also describes that the coefficient of the dummy variable
D1998 and D2002 are small but notable, which can be explained that the
coefficient of D1998 is negative due to the impact of the Financial Crisis in
Southeast Asia in the late 1990s as well as the housing system reform of China,
which increase the expenditure expectation, and the residents reduce the
consumption at that period; on the contrary, the coefficient of D2002 is positive
and this shows that with the progress of social security policies, the consuming
expectation of urban residents tended to be stable and the consumption increased.

From the intercepts in Table 2, Beijing, Shanghai and Guangdong hold
remarkable fixed effects because of the high level of autonomous consumption
and this accords with the economic development of these areas.

2.4 The Impact of Income Disparity on Consumption

The estimates of model 1 reveal that income disparity is negatively related to the
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consumption and the impact is remarkable, which can be elaborated on that the
coefficient of income disparity (measured with Gini Coefficient) is —0.3259, that
is, a rise of 0.01 in the absolute value of Gini coefficient will always cause a
reduction of 0.33% in consumption on average. The empirical result in the paper
differs from the study of Musgrove (2005) which shows that the income disparity
in countries of high-income level exerts a remarkable impact on consumption
while income disparity in countries of low-income level does not impact the
consumption obviously.

3 The Analysis Based on Dynamic Panel Data Model

3.1 Estimation by Dynamic Panel Data Model

The above static model ignores the lagged influence of the consumption in last
period, however, the immediate consuming behaviors of the residents are
influenced by their consuming habits and it is easy for them to increase their
consumption but difficult to reduce it and the “Ratchet Effect” occurs. If the
change of consumption relies on time, the ignoring of those lagged consumption
variables will cause errors and the estimates will be biased and inconsistent,
therefore, to reflect this dynamic relation, it is necessary to include the past
consumption into explanatory variables and use dynamic panel data model. In
this paper, with the lagged items of dependent variables added, we use the
generalized methods of moments to overcome the problems of random
endogenous explanatory variable, and variables lagged one period are chosen as
instrumental variables.

The dynamic panel model investigates the impact of income, price, income
disparity, the lagged consumption and other factors on consumption.

Model 2: dynamic panel data model

LEXPD,, = c() LEXPD,,_, +¢(2)' LINCP, +c(3)" LINCT,
+¢(4)"CPIL, +¢(5) GINI, + F, + D, + u, 3)

In this model, LEXPD,,, is the natural logarithm of the urban residents’
consumption of province i in period ¢—1 and the other variables such as
LEXPD,, LINCP,, LINCT,, CPl,, GINI,, F;, D, and u; have the same

means with those of the model 1. With the generalized methods of moments, we
estimate the model 2 as following:

' In this paper we follow the computing program of Arellano and Bond (1991), with the
software of Stata 9.0.
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LEXPD,, = 0.5218LEXPD; ,_, +0.3325LINCP, +0.0117LINCT,, —0.0781CPI,,

(9.3892)  (7.3274) (6.8246) (-2.3275)
—0.3498GINI,, —0.0219D1998 +0.0337D2002 + F,
(-4.0623)  (-2.9820) (3.7054) 4)

R>=09841, F=3649.5, DW =1.8821

The residuals are tested normal and stable.

Table 3 Estimation Results of Intercept F; in Model 2

Province Beijing Shanghai Tianjin Guangdong Jiangsu Zhejiang Shandong  Fujian
F 0.5482 0.5625 05246 05329 0.5008 04775 04828 0.5098

1

Inner
Mongolia

F 05169 0.5144 05274 05096 05114 04549 04808  0.508 5

1

Province Hainan Jilin  Liaoning Hubei Hunan  Jiangxi Anhui

Province Sichuan Guangxi Guizhou Shaanxi Qinghai Ningxia Xinjiang Tibet

F 05016 05057 04889 05229 04958 05195 04698  0.5078

1

Note: The period is from 1993 to 2005.

3.2 The “Ratchet Effect” and Elasticity of Permanent Income

The estimates of dynamic model reveal that the “ratchet effect” is very obvious
and the lagged consumption has a positive impact on current consumption: a rise
of 1% will bring an increase of 0.521 8% in the consumption of next period.

With the lagged consumption introduced, the elasticity of permanent income
and that of temporary income of urban residents both notably dropped.
According to the static model 1 in which the lagged consumption is not
introduced and the elasticity of permanent income and that of temporary income
of urban residents are 0.776 3 and 0.029 7 respectively. However, in dynamic
model 2 in which the lagged consumption is introduced, the elasticity of
permanent income and that of temporary income of urban residents drop to
0.332 5 and 0.011 7 respectively. The dynamic model proves once again that the
elasticity of permanent income is much higher than that of temporary income of
urban residents in China.

3.3 The Impact of Income Disparity on Consumption with Lagged Consumption
Effect Introduced

If we compare Model 1 with Model 2, we can find that in Model 2, the estimated
value of Gini coefficient is —0.3498; while in Model 1, it is —0.3259. This reveals
that in dynamic model, with lagged consumption introduced, the negative impact
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of income disparity on consumption is larger: a rise of one unit in absolute value
of Gini coefficient will reduce the consumption of urban residents by 34.98%.
That is, an increase of 0.01 to the absolute value of Gini coefficient will result a
reduction of 0.35% in consumption on average.

4 The Analysis Based on Space State Model

4.1 The Establishment of Space State Model and the Estimation

The static panel data model 1 and the dynamic panel data model 2 are used to
analyze the average effect concerning the impact of income disparity on
consumption of urban residents. Since China is experiencing a period of
economic reform, the economic structure and the residents’ expectation of
expenditure change a lot. Especially in 1990s, the social security system did not
keep pace with the rapid reform in some important fields. The consuming
expectation of the residents was influenced and they kept adjusting the
proportion of consumption to income. So the parameters of the consumption
function cannot be a stable constant. To portrait the loci of these parameters and
find the dynamic impact of the factors upon consumption, we carried out an
empirical study by space state model and the method of Kalman Filter. The space
state model is supposed as following:
Model 3: space state model

LEXPD,, = ¢, * LEXPD,,,_, + i, * LINCP, + 6, * LINCT,

+A, *CPI,, +y,*GINI,, + &, %)
P =P Ty (6)
Hy = Hyq Uy, (7
6,=6,_,+v;, (®)
A=A, +Uy, 9
Vi =V T 0 (10)

The above space state model consists of one observed equation and several
state equations. It is supposed that ¢;,, v,, v, vy, v, and vy, the random
error variables, are the Gaussian White Noise Process and independent to each
other. Eq. (5) is an observed equation which describes the relation between the
consumption, the earlier stage consumption, income price and income disparity;
Equations (6), (7), (8), (9) and (10) are state equations or transforming equations
which describe the generation process of the state variables, among which, ¢, ,
4, 0,1, and y, are state variables which reveal the impact of the changes of
the potential factors (such as economic structure, consumption expectation and



166 Feng Lou, Xuesong Li

the economic cycle). We suppose all of the state variables are Random walks.

The method of Kalman Filter can feedback the estimate error immediately into
the equation to improve the estimate accuracy. Base on the method of Kalman
Filter, Table 4 shows the dynamic estimate value of parameter ¢,, u,, 6,, 4
and y,.

Table 4 Estimated Results of ¢, 1, 6, 4, and v,

Year ?, i o, 4 Vi

1994 0.712 5 0.2853 0.033 1 -0.208 0 0.160 2
1995 0.572'5 0.4950 0.045 1 -0.250 4 0.107 5
1996 0.420 8 0.5215 0.027 8 -0.266 5 -0.033 7
1997 0.370 6 0.433 6 0.0233 —0.2350 -0.297 5
1998 0.6114 0.4149 0.0190 —0.144 6 —0.5052
1999 0.543 5 0.301 0 0.0127 —0.090 9 -0.469 0
2000 0.6117 0.2753 0.025 2 —0.101 8 —0.5358
2001 0.412 4 0.3502 0.040 4 -0.092 3 —0.438 0
2002 0.2393 04132 0.0359 —0.046 4 -0.370 1
2003 0.583 8 0.296 0 0.0370 —0.056 3 —-0.4052
2004 09739 0.423 1 0.046 1 —0.062 0 -0.4147
2005 0.783 5 0.401 4 0.050 3 —-0.092 3 -0.4339

4.2 The Dynamic Loci of Consumption Impacted by Controlled Variable

Fig. 1 is the locus of permanent income elasticity, g, . From 1996 to 2000, the
elasticity of permanent income demonstrates the tendency of decline, which
shows that the residents curb their consumption with the increase of the
expectation on expenditure on medical treat, education and housing. During
2001-2004, along with the changes in the expectation of expenditure, the
elasticity of permanent income rebounded.

In Fig. 2, the locus of temporary income elasticity, 6,, is similar to that of the
economic cycle of China in 1990s, which means, the elasticity of temporary
income fluctuates along with the economic cycle of China in 1990s: in the
bottom of the economic cycle, the elasticity of the temporary income is weak; in
the peak of the economic cycle, the elasticity of temporary income rockets.
However, the elasticity of temporary income is far lower than that of permanent
income. Comparing vertical coordinates in Fig. 1 and Fig. 2, the difference is
more than ten times.

Fig. 3 is the locus of 4,, the consumption impacted by prices. The price
impacts the consumption negatively and the high price results in a low
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consumption. During 1994-1996, the negative impact of price on the
consumption of urban residents was large and during 1997-2005, the negative
impact declined due to the moderate fluctuation of the prices in recent several
years.

4.3 The Dynamic Impact of Income Disparity on Consumption

Fig. 4 is the locus of y,, the consumption impacted by income disparity. From

the Fig. 4, it can be clearly seen that between 1994 and 1995, y, >0, that is, the

impact of income disparity on consumption is slightly positive and

moderate-income disparity helped enlarging the consumption. And the year 1996

is a critical point, in this year, y, <0, that means, sine 1996, the income
disparity started to impact consumption negatively.

0.2

0.1

0.0

0.1

-0.2

-0.3

-0.4

-0.5

-0.6 L
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Fig.4 The Locus of y,

During 1998-2000, the negative impact started to spreading. In 1997, due to
the Financial Crisis of Southeast Asia, the residents were worried about the
future. So, during 1998-2000 the negative impact of the income disparity on
consumption reached its peaks. From 1998 to 2000, every rise of 1 unit in the
absolute value of Gini coefficient will cause a reduction of 50% in consumption.
In other words, that is an increase of 0.01 of the absolute value of Gini
coefficient reduced 0.5% of consumption on average.

In 2001-2004, along with recovery of the economy and the residents’
confidence about the development of the economy, as well as the nation’s
strengthening of the support to social security, the negative impact of income
disparity on consumption is moderately lower than that of 1998 and 2000. In the
period between 2001 and 2004, the negative impact is stable at a high base:
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Every increase of 1 unit of the absolute value of Gini coefficient will lead to a
43% reduction of consumption. That is a rise of 0.01 in the absolute value of Gini
coefficient will averagely reduce 0.43% of consumption.

To sum up, since 1996 when the negative impact of income disparity on
consumption appeared first time, this negative impact fluctuates along with the
changes of economic structure, expectation of expenditure and economic cycle.
In most of the years, the negative impact is remarkable and in the bottom of the
economic cycle, the negative impact is amplified by times.

5 Conclusion

Based on the theory of permanent income-consumption and the provincial panel
data, this paper measures the impact of income disparity on consumption by
static model, dynamic model and state apace model and with the influence of
income and price well-controlled.

The empirical result shows that the income disparity among Chinese urban
residents exerts notable negative impact on the consumption. A rise of 0.01 to the
absolute value of Gini coefficient will result in a reduction of 0.33% to the
average consumption. With the lagged consumption added, this negative impact
is stronger: A rise of 0.01 to the absolute value of Gini coefficient will result in a
reduction of 0.35% to the average consumption.

The impact fluctuates with the changes of economic structure, expectation of
expenditure and economic cycle. During 1998-2004, an increase of 0.01 to the
absolute value of Gini coefficient will cause the reduction of consumption to
fluctuate between 0.37% and 0.54%.

All the models show that the elasticity of permanent income is much higher
than that of temporary income. Consequently, to enlarge the domestic demand
and promote consumption, the focus should be the improvement of permanent
income instead of temporary income and the reduction of income disparity
among urban residents.
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