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MACRO AND MICRO EFFECTS

Zhao, H. J, and Hu, Y. M.

Shantou University Business School, Shantou, China

Abstract: This study examines the impact of income inequality on individual health in China and proposes a
new method to disentangle the micro mechanism and macro effect of income inequality on health. The study
uses data from 1990, 2000, and 2010 to estimate the impact of income inequality on health outcomes. Results
show that income inequality has a significant negative impact on health in China, with the micro effect
accounting for 72.3% of the overall impact, while the macro effect accounts for 27.7%. The study highlights
the need to reduce income inequality in China and implement targeted measures to improve the health of
residents.The paper also reviews the theoretical mechanisms of how income inequality affects health,
including the macro and individual effects of income inequality, such as direct and indirect mechanisms. The
analysis demonstrates the importance of reducing income inequality as a strategy to improve health outcomes
in China.
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Introduction and Literature Review

As one of the components of workers' human capital, health is important not only for its inherent intrinsic
value, but also for a series of instrumental values such as promoting economic growth (Cuesta, 2015; Ren et
al., 2017), improve labor productivity (Wang et al., 2005), increase personal income (Cao et al., 2018). It is
precisely because of the positive role of health in promoting various social fields that health has become the
focus of attention from all walks of life. Many scholars have studied the influencing factors of health, among
which income inequality is an important branch. Since the reform and opening up, China's economy has
developed rapidly, with an average annual growth rate of 9.5%, and people's living standards have been
greatly improved. At the same time, along with the rapid economic development, the income gap of Chinese
residents keeps widening, with the Gini coefficient increasing from 0.16 in 1978 to 0.474 in 2018, indicating
that China is at a relatively high level of income inequality.

China has been focusing on economic construction, paying too much attention to GDP growth and not enough
attention to income inequality. Income inequality will not only affect the macro aggregate demand, and then
affect the economic growth itself, but also affect the health of residents and the development of society.
Therefore, it is of great practical significance to study the impact of income inequality on average life
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expectancy of citizens of China and serves as an important warning for improving the policy guidance of
"Healthy China" strategy.

The research on the relationship between income inequality and health was carried out earlier by foreign
scholars. In earlier studies, studies on the relationship between income inequality and health were mostly
conducted using cross-country data. Most empirical studies using cross-country data show that income
inequality has a significant negative effect on health at the macro data level. For example, Rodgers (1979)
selected 56 countries with unequal wealth as samples to study the relationship between income inequality and
health. Income inequality is measured by Gini coefficient, and health status is measured by life expectancy at
birth, life expectancy at age 5 and infant mortality. The results showed that income inequality had a significant
negative impact on the overall health of the population. With the development of research, many scholars
began to question the comparability of transnational data. They argue that the health of a country's inhabitant
is influenced by its diet, medical services, and lifestyle, and that the research scope of studies about the
relationship between income inequality and health should be narrowed down. Therefore, scholars began to
use a country's cross-regional data onto empirical research. Wang (2007) by using Chinese provincial the
cross sections data in 2000, establish regression model, analyzes the relationship between income inequality
and population health, the results show that the income gap (the ratio of the income of urban and rural residents
in the area measurement) enlargement of regional population health in China in regional average life
expectancy by a negative impact. Certainly, some studies have found no significant association between
income inequality and health after controlling for regional education level, race, and other explanatory
variables associated with income inequality (Ross et al., 2000; Deaton & Darren, 2003).

In recent years, with the increasing availability of individual survey data, the academic community has begun
to shift from using transnational or trans-regional data to using individual data to study the relationship
between income inequality and health. Ren et al. (2016) used CGSS2010 cross-sectional data to study the
impact of personal income and income deprivation on self-rated health and mental health. It is found that
under Ordered Logistic model and semi-parametric model, individual income deprivation has significant
adverse effects on self-rated health and mental health of urban and rural residents. Similarly, due to different
research characteristics such as estimation method, time span and regional scope, research conclusions are
also slightly different. For example, Ma et al. (2011) made an empirical regression on health level by using
the income gap in the lagging period and found that the impact of income gaps on health was "inverted U-
shaped". When the income inequality was high, the impact of income inequality on health was negative.

It is now widely accepted that income inequality affects human health, and there is a wealth of research on
the relationship between income inequality and health. At the macro level, life expectancy and mortality were
used to measure health, while Gini coefficient was used to measure income inequality. However, since the
marginal contribution of income to health is decreasing, when the level of income inequality increases, the
overall data will show a decline in health, which leads to the question of "aggregates bias" of macro data. That
is, it is difficult to distinguish whether the impact of income inequality on health is caused by the marginal
diminishing effect of absolute income or by income inequality itself (Feng & Yu, 2007; Sun & Zhou, 2009;
Huang et al., 2019). However, existing researches on the relationship between income inequality and health
by using micro-individual data also have two limitations: one is that individual health is not measured by
objective indicators, and subjective indicators such as "self-evaluation of health" are usually used. Differences
in individual self-evaluation may lead to estimation bias (Qi, 2006; Wang, 2007; Wu & Zhang, 2020); Second,
most scholars still use Gini coefficient to analyze its impact on individual health, but because of the Gini
coefficient is a group, it will cause to measure the Gini coefficient of income inequality is still a community
(macro) level, even if the control of the individual income, in fact for the same community, the Gini coefficient
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is still the same. Thus, it hides the different impacts of income inequality on individuals in the community
and forces individuals with different incomes to have the same sense of inequality, which will also lead to
estimation bias.

Therefore, compared with existing literature, the value of this paper lies in: First, by building a function that
contains the Gini coefficient of average health (life expectancy),, the average income inequality on health,
life expectancy is decomposed into the influence of income gap of individual life changes directly affect and
the macroeconomic effects of income gap influence on life expectancy, it can solve the use of macro data
produced by the "overall bias" problem; Secondly, using the census data of 1990, 2000 and 2010 and the
statistical data of each province in the corresponding years, the Gini coefficient at the provincial level is used
to explain the health (life expectancy) at the provincial level, so as to avoid the bias caused by the Gini
coefficient. Third, use the objective indicator of life expectancy to measure health, avoiding the estimation
bias caused by the use of subjective indicators.

1. Analysis of the Theoretical Mechanism of Income Inequality Affecting Health

The experience of existing literature indicates that income inequality may influence individual health through
the following ways.

1.1 The Macro Effects of Income Inequality on Health

An increase in individual income can improve health through improvements in food, medical care and so on.
The positive effects of income on health, both at the individual and national levels, are well supported by
research. S. Preston (1975) earlier studies found that people living in rich countries is healthier than those
living in poor countries; Lynch & Kaplan (2000) also showed that higher income is always associated with
good health. With the improvement of an individual's economic and social status, his or her health will also
be improved. A study by J.Lynch et al. (2004) found a significant correlation between per capital GDP and
life expectancy. The theory that Income influences health is called the Absolute Income Hypothesis. "Absolute
income hypothesis" holds that people with higher absolute income have better health status, but the positive
impact of income on health decreases with the increase of income, that is, the relationship between health and
income is concave (Rodger, 1979). According to the study of Wagstaff & Doorslaer (2000), the individual
health function H =f(y) satisfies the following conditions: F '(y)>0, f "(y)<0, y is income, and His life
expectancy.

Subramania et al. (2004) called this marginal diminishing effect of income on health "concavity effect". If life
expectancy is used as a measure of individual health, then the marginal effect of income is very regressive,
because life expectancy is always limited, and when income is high enough, additional income has very little
effect on life expectancy. Concavity of income and health, means that the relationship between the two is non-
linear, then different income distribution will be overall health level of the national (statistically) effect, also
means that transfer income from high earners to low-income people, to improve the overall health level, this
article will this effect is called the "macro effect", To distinguish it from the "individual effect" in which
income inequality directly affects individual health.

1.2 Individual Effects of Income Inequality on Health: Direct Mechanism

The above macro effects of income inequality are based on the "absolute income hypothesis" theory
(depression effect) that income influences individual life spans. In addition to the "absolute income
hypothesis", many scholars (Subramanian et al., 2004; Pickett et al., 2015; Wen, 2018; Ma et al., 2018)
believed that income inequality itself would directly affect individual health. We call the effect of income
inequality on individual health the "individual effects." Clearly, this individual effect can also be seen in the
impact of income inequality on the overall health of the population.
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The most direct way that income inequality affects individual health is the social psychological mechanism.
As human beings are social animals, they are always in a certain social relationship. Therefore, people living
in social groups will inevitably make social comparisons. The results of comparison will bring "sense of
relative deprivation" to the inferior party, and then increase the frustration and pressure of the inferior party.
As aresult, individual health deteriorates as relative income declines. In general, the negative effects are seen
in the lower income groups, which are more vulnerable to the health effects of income inequality. As a result
of individual's social comparison of income, relative deprivation of income mainly affects individuals in the
form of "envy effect" (Li et al., 2006; Ma et al., 2018; Su & Zhang, 2021). When individuals are aware of the
seriousness of income inequality, the individual's sense of relative deprivation of income will occur, and the
resulting "envy effect" will increase the individual's negative emotions such as depression, depression, and
jealousy, which will cause great psychological pressure on them and lead to the deterioration of their health
condition.

The sense of relative deprivation brought by income inequality to individuals may also affect their lifestyles
(Wang, 2007; Wen & Guo, 2015; Hou & Ge, 2020), resulting in an increase in the frequency of bad behaviors
such as smoking, alcohol abuse and violent crime, and affecting the health of residents. The research of
Nicolas Sommet (2018) shows that those who face economic scarcity tend to be in a lower social class, and
they are more prone to class anxiety. Income inequality will reduce their happiness and induce more mental
health problems.

1.3 The Individual Effect of Income Inequality on Health: Indirect Mechanism

One of the indirect effects of income inequality on individual health is that income inequality will affect
individual health through resource allocation. According to the economic principle of scarce resource
allocation, people's demand for health-promoting materials and services will increase with the increase in
income, and the increase in demand will correspondingly raise the price level of the material resources and
services that maintain health. Thus, individuals at the higher income levels of a social group have greater
access to health goods and services than poor individuals and are more likely to access the physical resources
and medical services in the market to maintain health (Subramanian et al., 2004; Ren et al., 2017). The lack
of health protection products and medical services is detrimental to the health status of poor groups. On the
other hand, groups with higher income level and groups with lower income level have a great difference in
preference for health products and medical services. Groups with higher income level prefer to obtain better
medical services and products, while groups with lower income level cannot afford better medical services
and products. So rich group would be to better medical service areas, in addition, due to the scarcity of
resources and the supply of resources will always be gathered to the biggest profit, this will cause the supply
of medical resources is not uniform, the low level of income group is difficult to access to health care products
and health services and medical technology upgrade, the "know-how" of bad for their health.

Another indirect mechanism of income inequality on individual health is that income inequality will affect
individual health through social cohesion. China is a traditional relationship-based society. Studies show that
one of the important ways for individuals to mobilize social resources is social capital, which is conducive to
individuals' access to medical resources and thus has a significant positive effect on individual health (Zhou
et al., 2014). Expansion of income inequality erodes social capital (Villalonga shrub et al., 2015). When social
capital is eroded, it is difficult for poor groups facing serious disease to obtain loans and transfer payments
from relatives and friends to raise funds to cure disease through rich social capital, thus adversely affecting
the health of poor individuals. On the other hand, severe income inequality will widen the social distance
between members of the society, leading to tension in social relations between individuals, distrust among
members of the society, indifference in interpersonal relations, and lower social cohesion (Qi, 2006). This, in
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turn, may affect individual health through the psychosocial responses’ mechanism. For example, the lack of
trust in members of society is likely to lead to social conflicts, destroy the harmonious social atmosphere,
increase the frequency of crime and violence, and have a negative impact on people's health.

2. Model and Method

Suppose the individual health function is: h = h(y, G ), In order to effectively separate the two different
effects, we consider the specific function form:

h=(@)-g() (1)

Where, h represents individual health level (life expectancy measure is used in this paper), y>0 represents
individual income, and G€[0,1] represents Gini coefficient. f(y) content:
W)>0,f'(y)>0,f"(y)<0,lim f(y)=a >0

y —00

That is, income has a positive impact on health, and the impact (effect) is diminishing marginal; In addition,
when the income is high enough, the individual life span will approach a positive limit value a. The functional
relationship between absolute income and health is shown in Figure 1.

g(G) satisfies: g (G) >0, g (0)=1, g'(G) <0, therefore: g (G )< 1.

So, h is equal to (y ) when G is equal to 0. That is, when income distribution is completely equal, individual
health (life span) is only affected by income, not by Gini coefficient.
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Figure 1. Absolute income as a function of health Figure 2. Lorentz curve

Subramania et al. (2004) called the marginal diminishing effect of income on health "concavity effect". Gini
coefficient can be calculated by fitting Lorentz curve, and its calculation formula is as follows:

1
G= 1—2f L(p)dp
0

Where p € [0,1] is the cumulative proportion of the population from low to high in terms of income, and the
lorentz curve function L(p) is the income proportion of the corresponding population.

There are various methods to fit lorentz function, which depend on the specific form of income distribution.
Sarabia (2008) sorted out lorentz curve functions corresponding to eight income distributions. Since the
income distribution of developing countries is usually the classical Pareto distribution, the Lorentz curve
function derived by Sarabia et al. (1999) based on the classical Pareto distribution has been widely used.
Therefore, this paper selected the general Lorentz curve based on the classical Pareto income distribution to
calculate the Gini coefficient. Lorentz curve function based on classical Pareto distribution is:
p)=1-(1-p)ym, 0<p <1, 0<m <1

Where p is population proportions and m is parameter. Then Gini coefficient is:
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1

G= 1—2f L(p)dp = (1 —m)/(1 +m)

0
So,m =(1 —G)/(1 + G). Thus, lorentz curve equation is:
L(p) =1~ (1-p)ic (2)
Remembering y is the average income, and N is the total population, the income of the lowest resident in the
total population is (Wang et al., 2011):
yi =Ny [L(5) = L(F)], i=1,2,... N The average health level (life expectancy) of a
country's inhabitant is:

N N i=N
= %Z h = %g(c)Zf(m - %g(G)Zf (v-[e () -LED)
=1 i=1 i=

Substitute (2) into the above equation, get:
h=g(@) -2l f (N[ -5 - - Dive]) )

y.G) =Ly vl —=yie - (1 - Ly _ -
And, FO O =5 1=1f(Ny[(1 wire— 1= GD, therefore L/ = g (G )F (y, G )

Thus, the following propositions can be obtained:
R
Proposition 1 2z < 0 the higher the income inequality, the lower the average life expectancy

Proposition 1 implies that the "pitting effect”" of income on individual health leads to the negative impact of
income inequality on average life expectancy.
When average income remains unchanged, calculate the (static) loss of life expectancy due to income

inequality:
TU=gOF(y.,0-g@G)Fy.GC)=[f)-Fy.0)I+[1-g@G)IF¥,G) “4)
TOl=(y)-F(y,G), TH2=[1-g(G)]F(y,G) (5) Th1 is the loss caused by

macro effect (sag effect), and Th2 is the individual effect loss.

In actual equation estimations, if the function g(G) cannot be estimated alone, g (G )F (y, G ) can be replaced
by the population effect (estimation) function H (y , G ), then:

TO=(@y)-Hy,G), TUI=f(y)-F.,G) THU2=F({y,G)-H(,G)

Because T [11 >0, andlimy —oo[f (y)—F (y, G)] =0, thus we easily come to proposition 2:
Proposition 2 The "general trends" of income inequality's macro effect loss on life expectancy declines to
zero, meaning that when average income y is large enough, the macro effect loss Th becomes very small.
This proposition is very intuitive, because when the average income is large enough, it indicates that the
income of most individuals is high enough, and the life expectancy gradually approaches the limit value.
Therefore, the income gap at this time has little influence on average life expectancy. And when average
income is low, the impact of rising income inequality on life expectancy is greater, because there is a very
limited amount of additional life expectancy for high earners.

Considering that the total income also changes at the same time, the change of income inequality on the
change of life expectancy. Assuming that the Gini coefficient changes is AG and the average income of
residents’ changes is Ay, the change in average life expectancy can be calculated by the following formula:
AT=(y +Ay,G +AG)-H(y,G) (6)

Among them, changes in average life expectancy caused by changes in income inequality can be calculated
by the following formula:

AT=[H(y +Ay,G +AG)-H(y,G +AG)]+[H(y,G +AG)—H (v, G)]

AlT=Ally +[Th'—Th]=Al]y +[Th’'l — Thl]+[Th"2 — Th2]=AlJy + AThl + ATh2
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Among them, the first item is the impact of income change in life expectancy, the second item is the impact
of macro effect of income gaps on average life expectancy, and the third item is the direct impact of income
gap change on individual life expectancy.

Based on the above theoretical analysis and proposition derivation, this paper proposes the following research
hypotheses:

Hypothesis 1: The higher the level of regional economic development, the better the average health status of
residents in the region.

Hypothesis 2: The greater the level of income inequality in a region, the worse the average health status of
its residents.

Hypothesis 3: With the continuous increase of GDP per capital, the macro effect loss of income inequality
on life expectancy decreases gradually, and its overall trend tends to decrease to 0.

According to the functional form of health (1), in the empirical analysis, we set a regression model to estimate
the overall health function:

Log(pLife)it = a 0 + alLog(pGdp)it + a2Giniit + a3Xit + &it (7

Therefore, if the coefficient values of a 0, a 1, a 2 are estimated, the specific effect value can be calculated.
In Formula (7), i and t represent provinces and periods respectively, pLife is the per capital life expectancy of
each province, pGdp is the per capital GDP level of each province, and Gini is the Gini coefficient of resident
income of each province. Since the correlation between income and health is non-linear, the per capital GDP
level of each province is logarithmic, while Log represents logarithmic. Xit is each control variable,
specifically including urbanization rate citys (Waldman, 1992; Mao & Yao, 2015; Ding et al., 2018), per
capital education levell pEdu (Zhu et al., 2011; Zhao & Hu, 2016; Proportion of male Males (Su & Zhang,
2021), and &it represents random error. The expected sign of a0 is positive, the expected sign of al is positive,
and the expected sign of a2 is negative.

3. Data and Results

3.1 The Data Source

The inter-provincial data used in this paper are from wind database and national and provincial statistical
yearbooks. But because data onto life expectancy are scarce and updated only every decade, they are actually
1990, 2000 and 20102. All nominal data have been price adjusted (based on 1990) for real values; The Gini
coefficient was calculated using the income data onto urban and rural residents in each province in three years
(from the statistical yearbook of each province) STATA 16 software was used for data analysis. Table 1 shows
descriptive statistics for all variables.

Table 1. Descriptive statistics of variables

The variable Sample The The standard The The
name Variable meaning size mean  deviation minimum maximum
value
plive Average life 92 71.45 4.216 59.64 80.26
expectancy
pedp GDP per capita 92 0.618 0.611 0.0810 2.657

! The weighted method was used for calculation, and the calculation method was based on the processing method of Zhu Chengliang
etal. (2011).

2 As Chongqing was not classified as a municipality directly under the Central Government in 1990, some variables lacked the data
of Chongging in 1990.

SADI Journal of Economics and Social Sciences|

¢ https://sadipub.com/Journals/index.php/SADI-JESS



Zhao, H. J, and Hu, Y. M. (2022)

Gini Gini - coefficient of ) 0360 0.0658 0.193 0.495
household income

Years of education

pEdu . 92 7.452  1.243 4.744 11.07
per capita
citys Urbanization rate 92 0.413 0.184 0.140 0.893
males Proportion of male 92 0.516 0.0108 0.500 0.602
3.2 Regression Results

This article uses the multiphase mixture regression crossed section data (Pool data) model, because the panel
data interval of 10 years, life expectancy for a lot of influence of other factors (such as climate, customs, and
habits, and even the scope of administrative divisions, etc.) have changed, and only four years of data,
individual character is not obvious, data structure has more cross section properties. In fact, whether the mixed
cross-section data model can be used depends on whether the model structures changes significantly during
the period (Wooldridge, 2008). Therefore, we conducted Zou Zhizhuang F test, and the corresponding P value
(F=0.9124) was 0.5391. But the inspection should be in the same variance assumption, therefore we will
mainly explain the variable Gini and Log (pGdp) interaction with virtual variable time and join in the model,
the results showed that the interaction volume was not significant, so we can rest assured to accept the null
hypothesis, namely the model structure has not changed significantly, along with the change of time and the
multiphase mix cross-section regression. At the same time, we consider the possible adverse consequences of
heteroscedasticity and spatial autocorrelation, so robust standard error is used for estimation to ensure
robustness. 3The estimated results are shown in Table 2.

Table 2. Multi-stage mixed cross section regression results

(2) (3) “ () (6)
ml m2 m3 m4 m5 mo
Log(pGdp)  0.054%** 0.058%** 0.028%** 0.038%*x* 0.027%*x* 0.036%**
(0.004) (0.004) (0.004) (0.006) (0.004) (0.006)
Gini -0.187%** -0.132%%** -0.129%**
(0.044) (0.047) (0.047)
pEdu 0.027%** 0.023%%* 0.027%** 0.023%**
(0.005) (0.005) (0.005) (0.005)
citys -0.048%%* -0.063%* -0.047%* -0.062%%*
(0.023) (0.027) (0.024) (0.027)
males -0.336* -0.311%**
(0.181) (0.124)
_cons 4.317%** 4 388*** 4.116%** 4.208%%* 4.285%** 4.364%**
(0.003) (0.016) (0.037) (0.049) (0.098) (0.089)
N 103 103 101 101 101 101
12 0.714 0.752 0.818 0.835 0.822 0.838
Note: 1. Values in brackets are standard error 2.7 p<0.10," p<0.05" p<0.01 (1) In

model (1), we only consider the impact of per capital GDP level on per capita life expectancy. Regression
results show that per capital GDP level is significant at the significance level of 1%, and its coefficient sign is

% The coefficient estimation results obtained by WLS with residual square as the weight are not significantly different from those
obtained by POLS. Since we cannot confirm the specific form of heteroscedasticity, we prefer to use robust standard error regression
results.
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positive, indicating that the better economic development is, the longer the average life expectancy of residents
is when other factors remain unchanged. Based on Model (1), Gini coefficient of household income and
various control variables were added into Model (2) and Model (6). The results showed that the sign of the
level coefficient of per capital GDP was still positive and significant at the significance level of 1%. It further
proves that regional per capital GDP has a significant positive effect on residents' health status. The more
developed the regional economy is, the higher the average life expectancy of residents is, which is consistent
with hypothesis 1 of this paper.

Model (2) based on the model (1) only joined the residents income Gini coefficients of the variables, the result
shows that income Gini coefficient Gini significantly in the 1% significance level, its coefficient of symbol is
negative, indicates that under the condition of the other factors unchanged, the higher the degree of income
inequality, the shorter the residents' average life expectancy. If a series of control variables are added into
model (3) - (6), the influence direction of income inequality on residents' health will not be affected. This
result provides empirical support for hypothesis 2.

Various control variables were added into Model (3) - Model (6), including per capital education level,
urbanization rate and male ratio. Theoretically, the consistent explanation for the impact of individual
education on their health is as follows: on the one hand, compared with the population of lower education
level, people with higher education level generally know more about health care and have stronger self-health
maintenance consciousness; On the other hand, well-educated people are more likely to be rewarded for their
work, which in turn allows them to choose higher-priced and better-quality food and life, which contributes
to improved health. Finally, in terms of the promotion of learning for human physiological functions, the
development and utilization of the brain of the population with high education degree is higher, and the
conduction between nerves is closer, which is not only conducive to the nutrition of the cells of the body
organs, but also can give full play to the vitality and function of the cells, contributing to human health. The
impact of urbanization rates on health suggests that the improvement of urbanization level can improve
individual health conditions. The influence of regional male ratios of regional average life expectancy is based
on the fact that men are more promiscuous in social activities and living habits than women, such as smoking
and drinking among men; On the other hand, men are more affected by income inequality than women, which
may be due to different gender division of labor (Luoa et al., 2020). Generally speaking, "men work outside
while women work inside", which causes men to face greater competition in work and life and have a stronger
perception of income inequality. Therefore, we expect the sign of per capital education levels to be positive,
the sign of urbanization rate variable to be positive, and the sign of male ratio variable to be negative.
According to the empirical results of model (6), the regression coefficient symbols of per capital education
level and male ratio are in line with expectations, which are 0.023 and -0.311 respectively, and are significant
at the significance level of 1% and 5% respectively. However, the regression coefficient sign of the
urbanization rates variable is contrary to the expectation. One possible explanation is that the improvement
of the urbanization level leads to the rapid popularization of all kinds of food, and people have more
convenient and frequent access to high-calorie and unhealthy food, which is not conducive to individual
health.

As the goal of regression analysis is to estimate parameters and calculate specific effect values in the following
paper, we should also focus on the fitting degree of the equation, namely, adjusting R2 value. According to
the results, the fitting degree of all models is relatively high, among which the adjusted R2 value of model (6)
is 0.838, indicating that the equation has good explanatory power.
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3.3 Calculation of Macro Effect and Individual Effect

First, we use the regression coefficient of model (6) in Table 2 to estimate the average life expectancy of
Chinese residents based on China's per capital GDP and Gini coefficient over the years, and then calculate the
static relative overall impact of Gini coefficient on life expectancy. Then the serial data of China from 1990
to 2010 are used for programming with c++ language and calculation with visual c++ 6.0 software. The index
data and calculation results over the years are shown in Table 3.

Table 3. Impact of income inequality on life expectancy from 1990 to 2010

year | pGD |pEd | N Gini | pLife | pLife | Relat| G is | F(y, | The | Loss | The | Indiv| Macr | Indiv

P u S Calc |1 ve| OLife| G overa | rate | macr | i 0 1 dual

tatisti | u error | expe | ) 1 1| % 0 dual | effect| effect

cs lated | % c loss effec | effec | contr | contr
value tancy Th t t i i

H(y,z H(y,z ThO | Thl | butio | butio

R 5 n rate | n rate

Q) 0) % %

pThO | pThl

1990 | 1654 | 6.24 | 114,33 | 0.34 | 68.5 | 68.1 | - 70.5 | 693 239 339 | 122 | 1.17 | 51.0 | 48.9
6 3 3 5 9 0.53 |8 5 5 5

1991 | 1840 | 6.25 | 115,82 | 0.35 | 68.8 | 68.4 | - 709 | 69.7 (247 |348 | 1.17 | 1.30 | 47.3 | 52.6
0 3 2 4 8 0.51 |5 8 5 5

1992 | 2112 | 636 | 117,17 | 0.36 | 69.1 | 69.0 | - 71.6 | 70.5 | 2.55 | 3.57 | 1.08 | 147 |424 | 575
0 1 1 2 5 0.10 | O 2 9 1

1993 | 2389 | 6.47 | 118,51 | 0.37 | 694 | 69.5 |0.17 | 72.1 | 71.1 | 2.64 |3.65 |1.02 |1.62 |38.6 |61.3
0 7 0 1 3 6 4 5 5

1994 | 2596 | 6.59 | 119,85 | 0.37 | 69.6 | 69.9 |0.30 | 72.6 |71.6 |2.72 |3.74 | 099 |1.72 |36.5 |63.4
4 0 9 9 0 2 2 5 5

1995 | 2767 | 6.71 | 121,12 | 0.38 | 699 | 70.2 | 0.32 | 73.0 | 72.0 | 2.80 |3.84 |0.99 | 1.81 | 353 | 64.6
5 1 9 8 0 0 1 2 8

1996 | 2960 | 6.79 | 122,38 | 0.37 | 70.2 | 70.5 | 0.46 | 732 | 724 | 271 [3.70 | 0.86 | 1.85 | 31.7 | 68.2
4 9 5 6 8 9 3 6 4

1997 | 3163 | 7.00 | 123,62 | 0.37 | 70.5 | 71.0 | 0.74 | 73.8 | 729 |2.76 |[3.74 | 0.83 | 193 | 30.0 | 69.9
9 6 9 5 6 3 9 9 1

1998 | 3375 | 7.08 | 124,76 | 0.38 | 70.8 | 71.2 | 0.62 | 74.0 | 73.2 | 2.82 |3.81 |0.81 |[2.01 |28.8 |71.2
8 1 6 3 7 9 8 0 0

1999 | 3605 | 7.17 | 125,78 | 0.39 | 71.1 | 71.4 |0.48 | 743 | 73.5 {291 [391 |0.81 [2.10 |27.8 |72.1
9 6 7 2 5 6 5 4 6

2000 | 3941 |7.31 | 126,74 (041 | 714 |71.6 | 038 |74.7 |73.9 |3.07 | 4.11 |0.83 [ 224 |269 | 73.0
4 3 7 0 7 4 1 7 3

2001 | 4294 | 7.59 | 127,62 | 0.44 | 71.7 | 72.0 | 039 | 75.3 | 744 | 3.31 | 440 |0.89 [ 242 |269 | 73.0
8 7 7 4 2 3 4 4 6

2002 | 4718 | 7.73 | 12845046 | 72.0 | 72.2 | 0.25 | 75.6 | 74.7 | 3.44 | 455 | 0.88 |2.56 | 256 | 74.3
4 3 3 5 3 7 9 6 4
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2003 | 5230 | 7.91 | 129,22 | 0.47 | 723 | 72.4 | 022 | 76.0 | 752 |3.58 |4.70 | 0.87 |2.71 | 242 | 757
1 7 9 3 9 7 0 3 7

2004 | 5888 | 8.01 | 129,98 | 0.47 | 72.5 | 72.8 | 030 | 76.3 | 75.5 | 3.55 | 4.65 | 0.75 |2.79 |21.2 | 78.8
0 8 3 8 0 5 9 0 0

2005 | 6651 | 8.02 | 130,75 | 0.48 | 72.8 | 72.8 | 0.06 | 76.4 | 75.7 | 3.64 |4.76 | 0.71 | 293 | 194 | 80.5
5 6 5 0 5 9 8 3 7

2006 | 7632 | 8.04 | 131,44 | 0.48 | 73.0 | 729 | - 76.6 | 76.0 | 3.66 |4.78 | 0.62 |3.04 | 17.0 | 82.9
0 8 7 1 7 0.05 |4 1 5 5

2007 | 8923 | 8.18 | 132,12 | 0.48 | 73.1 | 733 | 0.16 | 769 | 76.4 | 3.66 |4.75 | 0.53 |3.13 | 144 | 855
6 9 4 9 1 6 3 8 2

2008 | 9911 | 827 | 132,80 | 0.49 | 73.3 | 73.4 |0.11 | 77.1 |76.6 |3.72 |4.82 | 049 |3.22 | 133 | 86.7
0 2 1 5 3 5 5 0 0

2009 | 1083 | 8.38 | 133,45 0.49 | 73.5 | 73.6 | 0.18 | 773 | 769 |3.72 | 4.81 | 045 |3.27 | 12.1 | 87.8
6 0 0 0 0 3 5 0 4 6

2010 | 1234 | 8.61 | 134,09 | 0.48 | 74.8 | 74.0 | - 777 1773 | 3.67 |4.72 | 038 |3.29 | 103 | 89.6
7 3 1 1 3 5 1.04 |2 4 9 1

avera | 5087 | 7.37 | 125,71 |1 042 | 71.3 | 71.4 | 0.14 | 746 | 73.8 | 3.13 | 4.18 | 0.82 | 231 | 27.7 | 723
ge 0 9 5 9 8 2 0 0 0

Note: The life expectancy of 1990-2000-2010 was derived from the Chinese census, and the rest years were
calculated by interpolation method. PLife calculation is only based on the estimation equation of regression
analysis, using the data of pGdp and Gini, and the relative error is the relative error of calculated value and
statistical value

As can be seen from Table 3, from 1990 to 2010, with the continuous improvement of GDP per capital in
China, the macro effect of income gaps have less and less impact on life expectancy, which is manifested by
the smaller and smaller macro effect loss Thl and the lower macro effect contribution rate year by year.
Accordingly, the individual effect increases year by year with the increase of China's per capital GDP. From
1990 to 2010, the contribution of income inequality to the life expectancy of Chinese residents is 27.7% from
the macro effect, and 72.3% from the micro effect. The impact of income inequality on the life expectancy of
Chinese residents is more reflected in the impact on individual health.

4. Conclusion and Enlightenment

Based on the census data onto 1990, 2000 and 2010 and the statistical data of provinces and regions in the
corresponding years, the impact of income inequality on average life expectancy was studied using a multi-
period mixed cross-section data model. The main findings of the study are as follows: the improvement in
regional economic development is conducive to the improvement in the average health status of residents in
the region, but with the continuous expansion of regional income inequality, the average health status of
residents in the region is worse. Income inequality in further research on life expectancy contribution rates
and the total effect of macro effects of individual effect contribution, found with the constant improvement of
the level of GDP per capital in China, the income gap of the macro effect impact on life expectancy is more
and more small, characterized by macro effect loss Th1 smaller and smaller, the macro effect contribution rate
reduced year by year.

Policy implications of this article are also obvious, should not only by economic development and effective
policy to reduce the income inequality, continuously eliminate the macro effect of income inequality affect
residents' life expectancy, even want to take concrete measures, on the basis of mechanism of income
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inequality can affect the health of residents, intervention and elimination due to the impact of income
inequality for individual health, We will comprehensively improve the health of the Chinese people.
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