DISCUSSION PAPER SERIES

Human Capital Agglomeration Effect and Regional Inequality in China
Zhiwei Cen Junko Doi Yoshimasa AOKI

No0.2019-01

P\ Sy Ny N 8 =y g
T603-8555 FUANTTALX B AL

Graduate School of Economics
Kyoto Sangyo University
Motoyama-Kamigamo, Kita-ku, Kyoto,
603-8555, Japan

2019/3/31



Human Capital Agglomeration Effect and Regional Inequality in China*

Zhiwei Cent Junko Doif Yoshimasa AOKIS

31 March 2019 (first draft)

Abstract

In this paper, using Barro Regression, we tested the hypothesis that the human capital agglom-
eration effect is a factor behind expansion of income inequality and reached the following empirical
conclusions. First, there was no significant absolute S-convergence in any of the time periods in-
cluded. Second, when the human capital agglomeration effect was taken into account, there was
significant conditional S-convergence, and a significant coefficient estimate value was obtained in
terms of the impact of the foreign direct investment effect and the overseas trade effect on regional
economic development. These empirical results have the following significance. If human capital
agglomeration occurs, workers with a high level of human capital accumulate in the coastal regions,
encouraging trade and production activity by overseas-owned companies in those regions, leading
to an even higher rate of economic growth. However, regions where this is not the case lose workers
with a high level of human capital and so benefit little from overseas capital and so on which in
turn lowers the level of economic growth. This effect causes expansion in income inequality between
regions in the period in question. Issues to be tackled in the future include clarification of the
factors behind income inequality between regions in China over a longer period. As a result, further

research must be conducted using panel analysis and other methods.

1 Introduction

The aim of this paper is to clarify the factors behind the income inequality between regions in China
since the 1990s, using Barro Regression based on Chinese regional microdata and Chinese population
census data from the year 2000.

Since the 1990s, China has made serious efforts to introduce a market economy with the intention
of stimulating the economy. As part of this process, restrictions on internal movement of labor were
eased so that, in the ten years from 1990 to 2000, the fluid population of China rose 4.3-fold from
33.840 million to 144.39 million (see Table 1). However, despite the easing of restrictions on movement
of labor, income inequality between the Chinese coastal regions and inland regions has expanded since
the 1990s. This could well be attributable to the effect of human capital agglomeration caused by

China’s internal migration strategy of household registration. To obtain urban registration under the
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Chinese household registration system, long-term employment in the region in question must be secured.
Naturally, workers with high human capital find it easier to obtain such jobs. We think that, therefore,
after restrictions on labor movement were eased, workers with high human capital accumulated in the
coastal regions where wages were high, moving away from inland regions. As a result of this kind
of labor movement, average income per capita rose in the coastal regions, while, in contrast, economic
development lagged in the inland regions. This caused income inequality between the coastal and inland
regions. It can thus be surmised that inequality in human capital agglomeration caused by the Chinese
household registration system has contributed to the expansion in income inequality between regions in
China since the 1990s. Therefore, in this paper, we use Barro Regression to test the hypothesis that the
human capital agglomeration effect is a factor behind expansion in income inequality.

The structure of the paper is as follows. In Section 2, we discuss the characteristics of the income
inequality between regions in China since the 1990s, the factors behind it, and the reasoning underlying
the hypothesis that the human capital agglomeration effect explains those factors. In Section 3, we
describe how Barro Regression pertains to the human capital agglomeration effect hypothesis and how
we tested the hypothesis. In Section 4 we describe the verification data used and summarize our empirical

results. In Section 5, we summarize our conclusions and outline future challenges.

2 Income inequality between regions in China since the 1990s
and relevant factors

In Figure 1, we show trends in four statistical indicators of inequality in real per-capita Gross Regional
Product (GRP) from 1970 to 2008, namely Gini coefficient, standard deviation of logarithmic value (o
convergence),! coefficient of variation, and Theilindex. This figure indicates that, after having contracted
consistently since 1978, income inequality between regions in China began to expand again in 1990.2
This can be explained by a “hypothesis relating to the ratio of wealthy & middle-income families to
those in poverty” (Chen, 2002a) and a hypothesis of “club convergence” between the eastern and the
central western regions.

(Figurel)

The hypothesis relating to the ratio of wealthy and middle-income families to those in poverty ex-
plains income inequality between regions in China from the viewpoint of economic convergence. This
hypothesis focuses on income level in China and suggests that, in the early stages of economic devel-
opment, there was polarization between the large number of people in poverty and the small number
of wealthy people.Then, along with economic growth, middle income households emerge and income

inequality is reduced, that is economic convergence occurs.?However, it has been shown that further eco-

1The standard deviation of logarithmic value of per-capita GRP is a statistical indicator that measures economic
convergence between regions, and it is thought that there is economic convergence (income inequality contraction), if it

declines over time. Barro and Sala-i-Martin (2004) called it o convergence.
2This fact is also confirmed by Jian (1996), the World Bank (1997), Chen (2002a, 2002b), and Lin and Liu (2003).
3Please see Barro et.al. (1992, 1994) for more information on economic convergence.



nomic development causes the expansion of the income inequality between thehigh , the middle-income
households, and the poor. This implies that the economic convergence is disappeared. Meanwhile, Cai,
and Du (2000), who emphasize a hypothesis of club convergence between the eastern and central western
regions, used the average Theil contribution of each region during the period of 1978-1998toexplain the
income inequality between regions. They conclude that there are two distinct clubs, the eastern regions
club and the central western regions club, 4 and even if there is economic convergence within a club,
there will be no economic convergence between clubs.’?Similarly, by breaking down Chinese economic
convergence into that within the coastal regions (which have enjoyed economic development) and that
between the coastal regions and inland regions (where economic development has been delayed), Chen
(2002b) suggests that while income inequality has contracted within the coastal areas, income inequality
between the coastal regions and inland regions has expanded continuously. This implies that the de-
crease of income inequality between regions in the 1980s due to economic convergence within the coastal
regions.On the other hand, the following expansion in overall income inequality due to expansion in the
inequality between the coastal and the inner regions.

However, both hypotheses seems to fail to touch on an important fact in the consideration of income
inequality between Chinese regions, the labor migration within China, which began in earnest in 1990.
Table 1 gives an overview of the labor migration, using Chinese population census data for 1982-2012.

The table shows that labor migration within China has been increasing sharply since 1990.

(Tablel)

According to Yan (2004), inter-regional labor migration in China, which was swelled from 10.81 million
in the latter half of the 1980s to 34 million from the latter half of the 1990s. A notable trend in labor
migration is the flow of the working population from economically developing regions to developed
regions. This signifies that the trend for people to work away from home in other Chinese regions took
off in earnest from the 1990s. According to Harris and Todaro’s model, when this kind of labor migration
occurs, wages will be declined in developed regions by labor inflow. Meanwhile, in developing regions,
wages will be advanced because labor markets are tightened. The advance in wages in developing regions
improves the income inequality between regions. However, as shown in Figure 1, the income inequality
between regions has been expanding since the 1990s. We consider that the factors behind this are as
follows.

Historically, the Chinese government adopts a policy that makes it impossible for workers to easily
move between regions, namely the “hukou” household registration scheme. The purpose of this policy is
make a clear distinction between urban and farming households and stipulates that households cannot
access public services such as social security and children’s education in a region if they are not registered
in the region. Households can join the another region’s register if they have long-term employment in

that region. Hence, the higher human capital households (i.e., if they have a degree, or at least a

4Please see Quah (1996) for more information on “club convergence” within economic convergence.
5While the tile contribution in the period for “within the eastern region” fell from 63.71% to 41.52%, the contribution

for “between the eastern and central western regions” rose from 30.95% to 56.29% (Cai and Du, 2000, Table 1).



high school diploma) , the more likely to obtain long-term employment in developed regions, and so
the more likely they can obtain the registration in that regions. Meanwhile, because the majority
of workers who have moved from an inland (developing) region to the coastal (developed) region as
unskilled labor do not have high human capital, they are unlikely to obtain long-term employment
and have to work in that region temporarily. So, many migrant workers have to move back to their
home regions (Wang, 2006).Thus, because of the household registration system, it is easy for workers
with a high level of human capital to move to another region, but there are restrictions on workers
with a low level of human capital moving to another region. Therefore, households with high human
capital accumulate in the developed coastal regions because they obtain high wages in such regions.
Such human capital agglomeration might affect the difference of the economic development between
developed coastal regions and developing inland regions).That is, while households with a high level
of human capital who have accumulated in the coastal regions promote further economic development
of the region, in inland regions that suffer from an outflow of workers with high human capital, the

economic development will be stagnated (Figure 2).
(Figure 2)

This human capital agglomeration effect could explain why income inequality between Chinese regions
continued to expand even after 1990 when the movement of labor was liberalized. In this paper, we test
whether this hypothesis is correct or not by using the analysis framework of Barro et al. (1992, 1994).
The results of our analysis show that it is likely that the economic convergence between Chinese regions
since the 1990s is not absolute but conditional, that is, it appears after taking account of the above

possibilities.

3 Empirical model

3.1 Basic model

In Barro et al. (1992, 1994), the economic convergence is defined as follows. If some economic groups,
which are in different economic circumstances (for example, with different per-capita GDP), approach
the same long-term equilibrium (the same long-term level of per-capita GDP), the economy converges.
In other words, economy converges when groups with a low income level (or production level) experience
faster growth than groups with a high income level and, as a result, the level of per-capita income of
the low income group approaches that of the high income group. By applying this thought process to
the problem of income inequality and inequality between regions, it can be said that when “economic
convergence” (shortened to “convergence” below) happens, income inequality and inequality between
regions contract. Similarly, when there is no convergence, income inequality and inequality between
regions expand.

Such convergence can be tested by using tests for 5 convergence and o convergence. To test our

hypothesis, we use a method that measures S convergence. [ convergence measures the existence of

6The recent phenomenon of “mingonghuang” (the shortage, in China, of rural migrant workers (mingong) to work in

regions with economic development, despite the country’s abundant labor resources])could be attributable to these factors.



the process of approach to the long-term equilibrium from a certain economic state (initial state).”
To measure 8 convergence, we used Barro Regression (Barro et al. (1992, 1994)). The measure of

convergence is the measure of 3, which is called the convergence coefficient in the next equation.

G(to,to + T)k = const. + b x lny(to)k + B (hly* (‘I’)) + U(to,to + T)k
= const. + b xIny (to), + ZzL Ck,jTk,j +u(to, to + 1),

(1)

Here, y;, is the real per-capita GDP of region k and G = In(y (to,to +T) /y (to)) /T expresses
the average growth rate in period to and in period tg + 7 , b = — (1 —exp (BT) /T) 8.B (Iny* (®))
is a factor that includes real per-capita GDP at long-term equilibrium (y*) and the various choice
variables and environmental variables which will influencing y*.? ZzL Ck,jTk,; in the second row of
equation(1) expresses the series of state variables, choice variables, and environmental variables thought
to influenceB (Iny* (®)).

Moreover, there are two types of 8 convergence, namely, “absolute convergence” and “conditional
convergence.” If some groups converge to the same long-term equilibrium, it is called “absolute conver-
gence.” However, when the long-term equilibrium of each group differs and economy converges when
we have to take account of (control for) certain conditions, it is “conditional convergence.”!?

In actual measurement, the two types of convergences are confirmed as follows. If, 5 > 0 (which
indicates convergence) is at a significant level without taking account B (Iny* (®)) inequation (1), that
convergence is “absolute convergence.”!! In contrast, when B (Iny* (®)) differs there will be no conver-
gence between the groups (we cannot obtain the positive value of 8 significantly ). However, if there is
convergence as a result of controlling certain conditions , in other words, if we take into account some
variables which determineB (Iny* (®)) and affect the convergence, then that convergence is considered

to be “conditional convergence” (Barro, 1997; Barro and Sala-i-Martin, 2004).

3.2 Barro Regression with “human capital agglomeration effect”

Next, Let us consider the measurement of the “human capital agglomeration effect” in Barro Regression.

In Barro Regression, if we take into account some variables which determineB (Iny* (®)),we should
use some quantification methods such as the instrumental variable method (IV), the two-stage least
square (2SLS) method, and the generalized method of moments (GMM). The instrumental variable
method is used when problems arise such as simultaneous equation bias or endogeneity (simultaneity).
When endogeneity occurs, the estimated values do not have the desirable property of consistency and
lack of bias. However, if we find the appropriate control variables by using the instrumental variable

method, ,then we obtain estimated values that hold consistency.

"In other words, it quantitatively measures whether there is a process of approach to (convergence on) the long-term
equilibrium (steady state) from an initial state, by solving a differential equation obtained from a Solow model or an

optimal growth model.
83 is found fromb = 1 — exp (8T) /T in such a way that 3 = — (1 + bT) /T.
9See Barro (1997) for choice variables, environmental variables, and state variables in Barro Regression.
10See Barro and Sala-i-Martin (2004), chapter 1.2.10
11See Nakazato (1999) and Etsuro (2000).



When we use the instrumental variable method in Barro Regression with the conditional convergence,
we have to add some choice variables which are thought to be factors that give rise to differing long-term
equilibrium as additional explanatory variables. Moreover, we have to control the endogeneity of those
variables. If the estimated value of 3 is not significant when these are not controlled for, but is found to
be significant when they are controlled for, then these choice variables can be considered to be factors
that generate the conditional convergence.

Now, we apply the above method to factor analysis of the income inequality between Chinese regions
since 1990. First, we find the choice variables relating to the “human capital agglomeration effect,” which
is thought to be a factor that prevents 8 convergence between Chinese regions since 1990. Second, we
add the finding choice variables and control their endogeneity by instrumental variables. If, as a result of
such process, convergence appears, these choice variables and instrumental variables can be considered
to be among the factors that caused expansion of inequality between regions from 1990. In this paper,
we test the “human capital agglomeration effect” within the expansion of inequality between Chinese
regions since 1990 by using the above process.

Let us consider the choice variables relating to the “human capital agglomeration effect” and the
instrument variables that control for them. First, let us examine the statistical indicators (Tables 2a
and 2b) relating to the “human capital agglomeration effect.”!2These tables show, for central western
and coastal regions: (1) “average growth rate” for per-capita Gross Regional Product; (2) the “graduate
ratio” which means the proportion of the university graduates in the region to all nationwide university
graduates; (3) the “graduate employee ratio” which is the proportion of university graduates in the
region to all employed people in the region; (4) “net immigration rate” [(labor inflow — labor outflow)
(those residing in the region for five years or more + labor outflow)]; and (5) “per-capita Gross Regional
Product.”!® Table 2a lists the group consisting of five central western regions (Sichuan, Hubei, Henan,
Hunan, and Shanxi Provinces) in order of “graduate ratio,” and Table 2b lists the group consisting
of six coastal regions (Zhejiang Province, Jiangsu Province, Tianjin Municipality, Beijing Municipality,

Guangdong Province, and Shanghai Municipality) in order of “average growth rate.”
(Table 2a)

First, when looking at the central western region group, while the “graduate ratio” in Sichuan, Hubei,
and Henan is among the highest in the nation (in the top 10, with deviation from the nationwide average
for the three provinces of 2.06 %), 4 their “graduate employee ratio” is among the lowest (lower than 12,
with deviation from the nationwide average for the three provinces of 2.18%). If we take the “graduate
ratio” as a surrogate variable for the level of a region’s education and the “graduate employee ratio” as

a surrogate variable for the level of the human capital of workers in a region, it can be said that the

12The data in the data set used in the analysis in this paper that relate to Qinghai Province and Tibet are inadequate

and so these two regions have been omitted.
13Yan (2005, Chapter 3) defines mobility (net immigration) as “net immigration rate = those moving out less those

moving in the permanent population (at the time of the population census)”
4While the “graduate ratios” of the four regions other than Shaanxi Province (namely, Sichuan, Hubei, Henan, and

Hunan Provinces) were among the highest in 2000 (within the top 10, deviation from the nationwide average of 1.63%
for the four regions), their “graduate employee ratios” were among the lowest (within the bottom 12, deviation from the

nationwide average for the four regions of -6.79%).



level of workers’ human capital in these regions is very low in spite of the level of education is very high.
Since regions with a high level of education, like Japan and the US, also have a high level of workers’
human capital, it seems paradoxical that the negative relationship between level of education and level
of workers’” human capital in the central western regions of China, shown in Table 2a. However, if we
take account of the migration of labor between regionsor “net immigration rate,” the reason of these
points could be explained.

For example, Sichuan and Hubei Provinces rank third and fourth nationwide in terms of “graduate
ratio”, but their net immigration rates, which show the situation of the migration of labor, are -56.81%
(ranked 27th) and -19.04% (ranked 22nd), respectively. These facts show that in these provinces more
people move out than move in.!°It is natural to suppose that the labors who move out from these
regions involve many university graduates who received a high level of education in Sichuan and Hubei
Provinces (workers with a high level of human capital). If so, we should consider that the paradoxical
relationship in Sichuan and Hubei Provinces between a high level of education (a high “graduate ratio”)
and a low level of human capital among workers (“graduate employee ratio” ranking 22nd and 12th)
shown in Table 2a is due to the fact that many workers with high human capital move away. These
factors give rise to the low average economic growth rate in Sichuan and Hubei Provinces (they rank
18th and 22nd, respectively, among the 29 provinces, municipalities, and autonomous zones) and, as a
result, they both also rank low in the country in terms of per-capita Gross Regional Product (nationwide

rankings of 26th and 17th, respectively). We find similar results in other central western regions.
(Table 2b)

Conversely Sichuan and Hubei Provinces, Tianjin and Shanghai have typical high human capital workers
inflows. The “graduate ratio” in Tianjin City is at a very low level (the 20th) in the country, although
the “graduate employee ratio” is the 3rd in the country (the deviation from the nationwide average
is 4.34%). This is because the high net immigration rate of Tianjin City (the fifth highest, with a
deviation from the national average of 27.60%). From these facts and the fact that “graduate employee
ratio” ranks third, it is natural for us to suppose that the high average growth rate and high GRP per
capita (third in the country) in Tianjin city results from workers with many high human capital levels
migrating to Tianjin and contributing to the economic growth of Tianjin.

Within the coastal regions, the situation in Zhejiang Province is slightly different. Although both
Zhejiang’s “net immigration rate” (14th place) and “economic growth rate” (1st place) are among the
highest in nation, “graduate employee ratio” is extremely low (18th place, deviation from the national
average is -1.63%). we consider the reason of this fact that there are many privately-owned small and
medium enterprises (manufacturing) in Zhejiang province, and these companies need low skilled workers
rather than high skilled workers.

Beijing and Shanghai stand in contrast to Zhejiang. The “graduate ratio” (9th) in Shanghai City is
lower than that of both Sichuan (3rd) and Hubei (4th), but the “graduate employee ratio” (2nd) The

level of) is much higher than the two provinces. The factor of this fact is also considered to be the high

15The figures of -56.81% and -19.04% for net immigration rate mean that “those within the permanent population who

had moved in minus those who had moved out” has a negative value and that more people moved out than moved in.



“net immigration rate” (fourth place). Therefore, it can be said that Shanghai City has also achieved
high average growth rate (12th, deviation from national average is 0.46%) and high GRP (1st national)
per capita due to these factors.

Beijing, on the other hand, has a high “graduate ratio” (sixth), as well as a very high “net immi-
gration rate” (second) and “graduate employee ratio” (first). The economic growth rate (9th) is also
relatively high. So, we presume that, in Shanghai and Beijing, the agglomeration of high human capital
workers promotes the higher economic growth, and regions such as Sichuan Province and Hubei Province
experiences the outflow of high human capital workers deteriorates the economic growth rate in inland
regions (mid-western regions).

Thus, it can be considered that many workers with a high level of human capital gather in coastal
regions (regions with relatively high economic growth rates), as shown by the cases of Shanghai and
Beijing Municipalities, while many workers with high human capital move out of central western regions
(regions with relatively low economic growth), as shown by the cases of Sichuan and Hubei Provinces.
These data support our hypothesis that is the “human capital agglomeration effect”.

Hereafter , to test our “human capital agglomeration effect” hypothesis, we take statistical indicators
relating to human capital agglomeration and associated statistical indicators shown in Tables 2a and 2b
as surrogate variables. We consider two types of the surrogate variables: Type 1, which are indicators
of the level of human capital in the regions and do not take labor migration into account and Type 2,
which are indicators of the human capital agglomeration effect that take into account the effects from
migration of labor .16 In particular, we take the level of education (graduate ratio) in the region and the
level of workers” human capital (graduate employee ratio) in the regionas type 1 surrogate variables (for
example, “In_Averedu, Percenunvemplyear, and unv.syear”). Type 2 surrogate variables are defined

by following equation.

I I
et Mig =325 Ty y
Q
Zq:l Sk.q

Here, Aj shows the level of human capital (for example, the average number of years in education or

hcak = Ak (2)

“oraduate ratio”) and the level of workers’ (employees’) human capital (for example “graduate employee

ratio”) in region k, while ZJI':1 Mj, j shows the gross number of the labor inflow into the mgion,ZJI-:1 Ty ;,
the gross numberout of the labor outflow of the region, and Zqul Sk.q» the permanent population of

1

at least five years’ duration. Accordingly, Z]I:I Mg ; =3 =1k

/ Zqul Sk,q expresses the level of net
immigration. The stronger a region’s “human capital agglomeration effect,” the higher the value of
hcay, and it will have a positive effect on the economic growth rate. Hence, by taking account of the

human capital agglomeration effect, we modify the Barro Regression equation as follows.

zZ L

Gy = const. + +b x Iny (to), + Z zu X heay,, + chijkyj (©) +u(to, to + 1), (3)
pn=1 l

16For example, indicators that show the synergy of labor migration (net immigration rate) and the level of workers’
human capital (graduate employee ratio) in the region in question. It can be considered that their value for a region will
rise in line with the strength of human capital agglomeration (as a large number of people move in, the level of human

capital of employees in that region will also rise).



Here, the term Zi:l Zu X hcay,, is the “human capital agglomeration effect”. ZZL Ch,j%k,; (©)is
the new choice variables which could affect the real per-capita Gross Regional Product in long-term
equilibrium , such as surrogate variables of the level of the human capital (namely, rate of investment
in physical capital, dependence on foreign trade (foreign trade effect), the proportion of foreign direct
investment in gross regional product (FDI effect), birth rate, average number of years in education,
and government spending). The zy, ; (©) expresses the relationship of the endogenous variable and the
instrumental variables that affect it.

In this paper, we consider endogeneity between the average number of years in education, which is
extremely important in generating the “human capital agglomeration effect” and the average growth rate
of per capita GRP , for the following reasons. It goes without saying that the average number of years
in education (the level of human capital) at any given period is a stock variable. 17 If the accumulation
of human capital does not depend on the quality of the education in the region in question, but instead,
as suggested in this paper, is produced by the human capital agglomeration mechanism, then high
economic growth and high per-capita GRP in a region could be an incentives for workers with a high
level of human capital to gather in that region. We detect the endogeneity between the average number

of years in education and the average growth rate of per capita GRP which is shown in Tables 5b, 6b,

7b, and 8.

4 Data and Estimation results

4.1 Data

In this paper, we use data, 1) regional macro data in “China Compendium of Statistics 1949-2008”,
published by the National Bureau of Statistics of China in 2010 (below China Compendium 60), 2)
“Tabulation on the 2010 population census of the People’s Republic of China by county” (1995 and
2000), by Population Census Office under the State Council, and other related data. Taking reform
from 1978 and actively beginning to flow into FDI from 1986 into account, we divide our estimated
periods into (a) 1979-2007 (to verify post-reform convergence); (b) 1987-2007 (to verify convergence
considering the FDI effect); (c¢) 1991-2004 (the period needed to verify the hypothesis in this paper);
and (d) 1991-2007 (extension of the period (c)). Below, we list the variables used for tests in this paper
and the data utilized for these variables.

(1) Dependent variable G, : Average growth in real per-capita Gross Regional Product in the period
= Per-capita Gross Regional Product adjusted using the nationwide consumer price index (Data: China
Compendium)

(2)Iny (to),, = In GRP; : Real per-capita Gross Regional Product in the initial term of the calculation
period= Initial term of calculation period (logarithmic value) (Data: China Compendium)

(3) x1 = G.cons.Y; Government spending as a proportion of expenditure-based Gross Regional

Product (average value for each calculation period(Data: China Compendium)

17Given data limitations in this paper, we use the average number of years in education in each region for the year 2000.



(4) zr2 = 1Y, : Fixed capital formation as a proportion of expenditure-based Gross Regional
Product (average value for each calculation period) (Data: China Compendium)

(5) zg,3 = tradY; : Total overseas trade value as a proportion of Gross Regional Product (average
value for each calculation period) (Data: China Compendium)

(6) x4 = fdiY; : Foreign direct investment as a proportion of Gross Regional Product (average
value for each calculation period) (Data: China Compendium)

(7) 215 = In_fer; : Birth rate in the calculation period (initial term, logarithmic value) (Data:
China Compendium)

(8) Nmig; : Net immigration rate = net immigration rate in the calculation period(Data: National
Population Census, (1995-2000))

(9) Human capital level : (a) In_Averedu = Logarithmic value of average education (overall, men,
women) (2000); (b) Perc.unvempl year= Ratio of university graduates within employees (average for
each calculation period); (¢) unv.syear = Proportion of the region’s university graduates within all
graduates nationwide (average for each calculation period) (Data: Fifth National Population Census
(each province), China Statistical Yearbook (for each year))

(10) Human capital agglomeration effect : (a) healn Averedu = Logarithmic value of average educa-
tion x net immigration rate; (b) hac Percen.unv.emplyear = Proportion of university graduates within
all employees x net immigration rate; (¢) hcaunv.syear = Proportion of all students nationwide x net
immigration rate.

Table 3 shows the basic statistics for each of the variables above.

(Table 3)

4.2 Estimation results

Table 4 contains data analysis relating to convergence using the ordinary least squares method.

(Table4)

Tables 5 to 8 summarize the results of calculations using Barro Regression. Tables 5 and 6 are
the results of calculation for periods 1979-2007 and 1987-2007. The former tests convergence between
regions after reform, and the latter convergence between regions after the beginning of full-fledged inflow
of foreign direct investment. Tables 7 and 8 show whether or not the “human capital agglomeration
effect” can be shown. Following Tables ba and 5b present whether or not convergence between regions

can be seen.

(Table 5a)

Columns (1) — (4) in Table 5a reports the results of calculation using the ordinary least squares
method . We do not take account of human capital agglomeration in (1) — (3). In Column (1), we do
not consider the differences in the levels of human capital between regions or regionality. Column (1)

shows that absolute convergence in the period from 1979 to 2007 was very weak. We think that this

10



reflects the fact that income inequality between regions in China reduced continuously from 1978, but
then started expanding again from 1990, as shown in Figure 1.

In contrast, in the calculation results in (2) and (3) that take account of regionality (region dummy)
and the level of human capital (level of average education) between regions, In GRP; coefficient calcu-
lation value, showing convergence, is at a significant level.

Column (4) shows the results re-estimated to evaluate the human agglomeration effect, but we do not
consider the endogeneity of average education level. When we consider the “human capital agglomeration
effect” (hca In_Averedu 2000), as shown in Column (4), the foreign trade effect (dependence on foreign
trade) becomes also significant. This result shows conditional convergence since the reform and suggests
that the human capital agglomeration effect (hca_ ln_Averedu 2000) was in existence from the time of
the reform until 2007, not just during the verification period (1991-2004).

In the ordinary least square calculations after Table 5, we test the potential for variable omission
and multi-collinearity for the explanatory variables. The Ramsey Regression Equation Specification
Error Test (RESET) and the Variance Inflation Factor (VIF) value are test-use specification tools for
this context. For the results in columns (2) — (4), we concluded, using these tools, that there was no
potential for variable omission or multi-collinearity.'8

Table 5b summarizes the results of test for endogeneity about “average number of years in education”

and using the instrumental variable method utilized in endogeneity tests.

(Table 5b)

Column (5) shows the results of endogeneity tests using instrumental variables. The Wu-Hausman
F and Durbin-Wu-Hausman chi-sq tests test the null hypothesis that the average number of years in
education is a exogenous variable in this paper. If this hypothesis is rejected (that is, if the exogeneity
of the average number of years in education is rejected), then the number will be judged as a vari-
able with endogeneity. Both tests show the null hypothesis is rejected at a significance level of 1%
in column (5). Thus, we have to treat the average number of years in education in each region as a
variable with endogeneity. Columns (6) and (7) summarize the results using the instrumental vari-
able method for controlling the endogeneity. Unlike in (4), in columns (5) — (7), we take account of
“Percenunvempl99” and of “hacPercenunvempl9699” which is its “human capital agglomeration
effect.” Columns (6) and (7) display the results of controlling the average number of years in education,
and treating “hca_In_Averedu2000” and others as instrumental variables. These show the same results
as in column (4) and a significant value for the “hca_Percenunv.empl 9699” 935 also obtained. The
above calculation results can be summarized as follows. If the human capital agglomeration effect ex-
sists, a large number of workers with high human capital will accumulate in the coastal regions (values in

the “hea In_Averedu2000¢ and “ln_Averedu 2000” rows). This raises the level of workers’ human capital

18The Ramsey RESET test is a null hypothesis test to check that a model has no omitted variables. For all calculation
results in Table 5a Columns (2) - (4), the null hypothesis was not rejected. However, VIF value is a specification tool for

testing multi-collinearity and, generally, if its value is 10 or lower, there is judged to be no multi-collinearity.
19 “hac Percenumnve mpl 9699” variable is taken to represent the synergy effect of the level of the human capital of the

workers in each region and labor migration (net immigration rate).
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in those regions (“hca_Percenunv.empl 9699” calculation results), promotes trade in those regions, and
gives rise to high economic growth. However, in other reagions where loose high skilled workers, their
foreign trade effect becomes low and, accordingly, their economic growth is depressed. This result is
also confirmed by the calculations for 1987-2007 and 1991-2007.

On the other hand, unlike Barro(1997), investment rates shown in columns (2) — (7) are not sta-
tistically significant, but the (positive) calculation results for government spending as a proportion of
Gross Regional Product are significant in all cases. These results make sense since the effectiveness
of investment in most Chinese regions was low?? and infrastructure investment to promote economic
growth was included in Chinese regional government consumption. 2!

Table 6 also summarizes results verifying convergence between Chinese regions, considering the

foreign direct investment effect.

(Table 6a)

(Table 6b)

The results in Table 6 are very similar to those in Table 5. However, the FDI effect (fdiY 9104)
is not significant in all cases. Unlike in Table 5, in Table 6b, all (positive) values obtained for
hac Percenunvempl 9699 (the agglomeration effect for the level of workers’” human capital) are sig-

nificant.

(Table 7a)

(Table 7b)

(Table 8)

Table 7 shows the results for the main hypothesis of this paper. The results resemble those in Tables
5 and 6, apart from the lack of significance in the results of the human capital agglomeration effect
(“Percenunvempl 9699” and “hac Percen unv.empl 9699 7). However, when we extend the hypothesis

period to 2007, as shown in Figure 8, the “human capital agglomeration effect” becomes significant.

5 Conclusions and Remarks

In this paper, using Barro Regression, we test the hypothesis that the human capital agglomeration

effect can explain income inequality between coastal and internal regions in China. First, there was no

20The average investment rate for Chinese regions in that period was 42.98% and the average growth rate was 8.96%,
giving a high (average) marginal capital coefficient of 4.9 (Qinghai Province 13.2, Jiangxi Province, 9.9, and Gansu Province
7.9). This shows that the effectiveness of investment was poor. Incidentally, the correlation coefficient of the investment

rate and growth rate for this period is 0.0883, implying almost no correlation.
211t is thought that government consumption expenditure spending within Chinese expenditure-based Gross Regional

Product also includes government public investment.
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significant absolute (-convergence in any of the estimated periods. Second, when the human capital
agglomeration effect was taken into account, conditional convergence was seen, and the foreign trade
effect, which develops regional economy, is also significant. These empirical results show that if human
capital agglomeration exsists, workers with a high human capital accumulate in the coastal regions,
encouraging trade and production activity at overseas-owned companies in those regions. This can
promote economic growth. However, regions which lose workers with a high human capital and benefit
little from foreign direct investment, in turn depress the economic growth. This effect can explain income
inequality between regions during the period.

We need to test our hypothesis over a longer time, to show the reason why income inequality between

regions in China. Thus, further research must be conducted using panel analysis and other methods
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Figure 1: Trends in income inequality between regions in China

(1970—2008)

«== Variation coefficient
1.05 ¢ === Logarithmic value of standard deviation 4 040
a=m Gini coefficient (RHS)
0.95 = Tile index (RHS) 4 035
0.85 F
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Source: Compiled from China Compendium of Statistics 1949-2008 (National Bureau of Statistics of China)

Table 1: Trends in China’s fluid population (1982—2010)

Fluid Average
. . . Increase

Financial population Increase growth rate Source

term (mn people) (mn people) (times) (%)

1982 6.57 Third nationwide population
census @

1990 33.84 2797 50 297 Fourth nationwide population
census

1995 60.17 26.33 18 75 Nationwide 1% population
census

2000 144,39 84.92 24 116 Fifth nationwide population
census

2005 14735 296 10 03 Nationwide 1% population
census

2010 26139 114.04 18 74 Fifth nationwide population
census

Source: Compiled from Cao, 2004 (1982), Gen 2005, (1990, 1995), and official nationwide population census papers by the Chinese
government (2000 and later). Cao, Xin (2004), Gendai chuugoku ryuudou jinkou kenkyuu (Current Chinese fluid population research),
Beijing Municipality website, social science planning  (http://www.bjpopss.gov.cn/bjpssweb/n10513c48.aspx)



Table 2a: Statistical indicators related to “human capital agglomeration effect” (central western regions)

Figure 2: Human capital agglomeration effect hypothesis

Migrant workers
with high human
capital

Inland regions
(low income
regions)

Migrant workers with

low human capital

High
education
level

Unregistered, so unable
to access social security

Low education
level

Relatively loose household
registration system
restrictions

Coastal regions
(high income

regions)

I" Household registration
system restrictions

Source: compiled by the authors

DAve. growth @ C?ﬁ;rjg u:ete imn@ I\rI;icm E?gftra_
rate Nationwide Graduate ratio Nationwide oY Nationwide & Nationwide Nationwide
R R ratio R rate R GRP R
ranking ranking ranking ranking ranking
(%) (%) (%) (%) (RMB)
Sichuan 8.51 6.17 233 -56.81 7,895
Pr‘gv‘ifce 18 3 22 27 26
-0.55 2.73 -2.24 -49.84 -6,169
: 8.23 5.57 3.84 -19.04 9,898
Pg‘:}i’s;e 22 4 12 22 17
-0.83 2.13 -0.73 -12.07 -4,166
Henan 10.19 4.74 2.20 -44.30 9,201
Provin 8 8 24 25 19
ovince 1.13 1.30 -2.37 -37.33 -4,863
9.22 454 2.63 -59.33 9,165
PH‘”Ta“ 13 11 19 28 21
rovince 0.16 1.10 -1.94 -52.36 -4,899
: 8.47 425 3.69 -7.57 8,587
lf’rhaa.‘:“ 20 12 15 18 23
ovince -0.59 0.82 -0.87 -0.60 -5,477
Nationwide 9.06 3.44 457 6.97 14,064
average

Note: Bold font shows each indicator’s deviation (deviation from the average). (1) Average growth rate: 1991-2004; source: China
Compendium of Statistics 1949-2008; (2) Proportion of region’s graduates within all graduates nationwide (graduate ratio): 1995-2000;

source: China Statistical Yearbook (for each year); (3) Graduates as a proportion of all employees in the region (graduate employee ratio):

1996-1999; source: China Labour Statistical Yearbook (for each year) and China Statistical Yearbook (for each year); (4) Net immigration rate:

1995-2000; source: official Chinese government population census paper (1995 and 2000); (5) Per-capita Gross Regional Product: 2004;

source: China Compendium of Statistics 1949-2008.




Table 2b: Statistical indicators related to “human capital agglomeration effect” (Coastal regions)

(DAve. Nationwide Nationwide (®Graduate Nationwide @N?t . Nationwide | (5)Per- Nationwide
. Graduate . employee . immigration . . .
growth rate ranking - ranking - ranking ranking capita GRP ranking
ratio ratio rate
(%) (%) (%) (%) (RMB)
,. 11.86 3.10 2.93 1.19 24,352
ghe]‘.a“g 1 16 18 14 4
rovince 2.80 -0.33 -1.63 8.16 10,288
. 11.08 7.67 3.74 10.14 20,223
{j‘ang.su 2 1 13 11 6
rovince 2.02 4.24 -0.83 17.11 6,159
Tianjin 10.61 231 8.91 27.60 30,575
Provi 3 20 3 5 3
rovince 1.56 -1.12 434 34.57 16,511
Beijing 10.01 o 5.53 ] 19.81 . 46.74 ) 41,099 )
Municipality 0.95 2.10 15.25 53.71 27,035
Guangdong 9.60 4.87 427 49.50 20,870
Provi 11 7 11 1 5
rovince 0.54 1.43 -0.29 56.47 6,806
Shanghai 9.52 " 461 0 13.15 5 37.40 \ 46,755 ;
Municipality 0.46 1.17 8.58 4437 32,691
Nationwide 9.06 3.44 457 6.97 14,064
average

Note: Bold font shows each indicator’s deviation (deviation from the average). () Average growth rate: 1991-2004; source: China
Compendium of Statistics 1949-2008; (2) Proportion of region’s graduates within all graduates nationwide (graduate ratio): 1995-2000;
source: China Statistical Yearbook (for each year); (3) Graduates as a proportion of all employees in the region (graduate employee ratio):
1996-1999; source: China Lab our Statistical Yearbook (for each year) and China Statistical Yearbook (for each year); () Net immigration rate:
1995-2000; source: official Chinese government population census paper (1995 and 2000); (5) Per-capita Gross Regional Product: 2004;
source: China Compendium of Statistics 1949-2008.

Table 3: Basic statistics for each var iable

Obs Mean Std. Dev. Min Max
G_og107 29 0.102 0.014 0.077 0.129
In_GRP_o 29 6.347 0.469 5.622 7.628
G.cons._Y _o107 29 0.154 0.085 0.102 0.574
LY 9107 29 0.447 0.077 0.266 0.635
trade_Y _o107 29 0.034 0.050 0.000 0.175
fdi_Y _9107 29 0.002 0.005 0.000 0.024
In_fer_o1 29 -1.770 0.310 -2.551 -1.409
Dummy_Region 29 0.345 0.484 0.000 1.000
Nmig a500 29 -0.072 0.353 -0.837 0.495
In_Averedu_zo00 29 2.039 0.103 1.816 2.301
UND.S_9506 29 0.034 0.019 0.003 0.077
Percen.unv_empl o699 29 0.046 0.039 0.010 0.198




Table 5a: Measurement of convergence in 1979-2007
(Dependent variable: average growth rate of per-capita GRP in the period; Independent variable: level of each variable)

(1) (2) 3 @

const. 0.130™ 0.168™ 0.066™ 0.083™
0.000 0.000 0.018 0.003

In_GRP 79 -0.009" -0.017 -0.030 -0.034*
0.079 0.006 0.000 0.000

G.cons._Y 7907 0.040™ 0.036™ 0.031™
0.011 0.001 0.002

1Y 7907 -0.017 -0.003 -0.015
0.499 0.827 0.315

trade_Y 7907 0.037 0.074 0.080"
0.585 0.107 0.052

In_fer 79 -0.0003 0.001 -0.003
0.982 0.850 0.611

Dummy_Region 0.020 ™ 0.018™ 0.014™
0.000 0.000 0.000

In_Awveredu 2000 0.086** 0.087*
0.000 0.000

hea_ In_Averedu 2000 0.005*
0.028
R2 0.133 0.743 0.899 0.928
Adj.R? 0.094 0.653 0.855 0.889

Ramsey RESET test F(3, 14) =1.15 F(3, 13) =0.29 F(3, 12) =0.38
Prob > F =0.363 Prob > F =0.829 Prob > F =0.766
VIF (Mean,Max) 21,33 25,54 2.8,6.1
Observations 24 24 24 24

Note: Bold type where P (>[t]), *** and ** show significance levels of 1% and 5%, respectively



Table 5b: Measurement of convergence in 1979-2007

(Dependent variable: average growth rate of per-capita GRP in the period; Independent variable: level of each variable)

(5) (6) )
v 25LS GMM
const. 0.065 0.053" 0.025
0.138 0.082 0.492
In_GRP 7 -0.029 -0.028" -0.027*
0.001 0.000 0.000
G.cons._Y 7907 0.038 0.037* 0.033*
0.004 0.000 0.000
LY 7907 -0.003 -0.005 -0.002
0.897 0.690 0.898
trade_Y 7907 0.069 0.059* 0.075™
0.181 0.095 0.002
In_fer 79 0.003 -0.0004 0.001
0.761 0.949 0.786
Dummy_Region 0.018™ 0.016™ 0.014
0.000 0.000 0.000
In_Averedu_ 2000 0.084 0.087 0.104
0.002 0.000 0.000
Percen.unv_empl_go -0.004 -0.120 -0.219~
0.965 0.171 0.028
hac_Percen.unv_empl_sso9 0.241* 0.339™
0.062 0.008
Unv.s 2005 0.027 0.039 0.007
0.781 0.565 0.908
Instrumented: In_Averedu 2000 In_Averedu 2000 In_Averedu 2000
Instruments: hca_ Averedu hca_ Averedu hca_ Averedu
Nmig_;and others Nmig_;and others Nmig_;and others
R2 0.900 0.913 0.902

Wu-Hausman F test: 8.68 F(1,13) P-value = 0.011

Durbin-Wu-Hausman chi-sq test: ~ 9.61 Chi-sq(1) P-value =0.002

Tests of overidentifying restrictions: Basmann Hansen's ]
chi2(2)=3.90(p = 0.14) chi2(2) =3.70 (p = 0.16)
Observations 24 24 24

Note: (a) Bold type where P (>|t|) , *** and ** show significance levels of 1% and 5%, respectively



Table 6a: Measurement of convergence in 1987-2007
(Dependent variable: average growth rate of per-capita GRP in the period; Independent variable: level of each variable)

(1 (2) (3) 4)
const. 0.082 0.154 0.097 0.102*
0.004 0.000 0.007 0.010
In_GRP_g; 0.0006 -0.010* -0.023* -0.024
0.896 0.080 0.002 0.004
G.cons._Y sz7 0.053* 0.055* 0.053™*
0.006 0.002 0.003
LY s707 -0.024 -0.025 -0.030
0.268 0.179 0.180
trade_Y g707 0.055 0.057 0.059
0.273 0.193 0.188
fdi_Y 707 0.464 0.511 0.467
0.226 0.129 0.192
In_fer g7 0.007 0.007 0.007
0.483 0.461 0.480
Dummy_Region 0.014 0.015™ 0.014
0.006 0.001 0.004
In_Averedu_ 2000 0.066™* 0.069*
0.010 0.011
hea_ In_Awveredu 2000 0.001
0.680
R2 0.0006 0.591 0.709 0.712
Adj.R2 -0.0364 0.455 0.593 0.575
Ramsey RESET test F(3,18)=1.53 F(3,17)=0.26 F(3,16) =0.16
Prob>F=0.240 Prob>F=0.855 Prob>F=0.924
VIF (Mean,Max) 2.0,3.3 25,62 2.8,6.1
Observations 29 29 29 29

Note: Bold type where P (>t]), *** and ** show significance levels of 1% and 5%, respectively



Table 6b: Measurement of convergence in 1987-2007

(Dependent variable: average growth rate of per-capita GRP in the period; Independent variable: level of each variable)

(5) (6) (7)
v 2SLS GMM

const. -0.032 -0.032 -0.028

0.462 0.340 0.490
In_GRP_g; -0.011* -0.011 -0.012

0.086 0.021 0.018
G.cons._Y sz7 0.052* 0.052* 0.049

0.000 0.000 0.000
I_Y g707 -0.003 -0.003 0.003

0.877 0.842 0.819
trade_Y g707 0.104* 0.104 0.103

0.016 0.001 0.000
fdi_Y 707 0.143 0.143 0.194

0.631 0.259 0.249
In_fer g7 0.007 0.007 0.006

0.385 0.259 0.438
Dummy_Region 0.007* 0.007 0.007*

0.073 0.016 0.075
In_Awveredu 000 0.100™* 0.100™ 0.098

0.000 0.000 0.000
Percen.unv_empl 9599 -0.448 -0.448 -0.437

0.003 0.000 0.000
hac_Percen.unv_empl_sso9 0.369 0.369 0.364™

0.051 0.008 0.010
Instrumented: In_Averedu In_Averedu In_Averedu

hca_ Averedu hca_ Averedu hca_ Averedu
Instruments:

Nmig_;and others Nmig_;and others Nmig_;and others

R2 0.828 0.828 0.826

Wu-Hausman F test: 6.63 F(1,17) P-value =0.0197

Durbin-Wu-Hausman chi-sq test: ~ 8.13 Chi-sq(1) P-value = 0.0043

Tests of overidentifying restrictions: Sargan (score) Hansen's J
chi2(3)=1.98 (p = 0.58) chi2(3) = 1.96 (p = 0.58)
Observations 29 29 29

Note: Bold type where P (>[t]), *** and ** show significance levels of 1% and 5%, respectively



Table 7a: Measurement of convergence in 1991-2004
(Dependent variable: average growth rate of per-capita GRP in the period; Independent variable: level of each variable)

(1) (2) ©)] (4)
const. 0.030 0.152™ 0.098" 0.081
0.368 0.003 0.051 0.206
In_GRP_g; 0.0095* -0.014 -0.030* -0.025
0.076 0.155 0.013 0.111
G.cons._Y 9104 0.047* 0.048* 0.050*
0.054 0.033 0.035
LY 9104 -0.026 -0.027 -0.020
0.358 0.288 0.515
trade_Y 9104 0.073 0.091 0.081
0.353 0.207 0.289
SfAi_Y 9104 0.310 0.411 0.449
0.535 0.369 0.347
In_fer o1 -0.012 -0.009 -0.009
0.319 0.413 0.457
Dummy_Region 0.019 0.021 0.021
0.010 0.003 0.003
In_Averedu_ 2000 0.078* 0.071*
0.029 0.072
hea_ In_Awveredu 2000 -0.003
0.669
R2 0.112 0.539 0.639 0.642
Adj.R2 0.080 0.386 0.494 0.473
Ramsey RESET test F(3,18) =0.84 F(3,17)=0.32 F(3,16) =0.31
Prob>F=0.488 Prob>F=0.809 Prob>F=0.819
VIF (Mean,Max) 2.7,5.1 3.2,82 4.4,15.0
Observations 29 29 29 29

Note: Bold type where P (>[t|), *** and ** show significance levels of 1% and 5%, respectively



Table 7b: Measurement of convergence in 1991-2004

(Dependent variable: average growth rate of per-capita GRP in the period; Independent variable: level of each variable)

(5) (6) (7)
I\% 2SLS GMM

const. 0.006 0.0004 -0.014

0.943 0.994 0.819
In_GRP_g; -0.023* -0.023* -0.025

0.093 0.025 0.002
G.cons._Y 9104 0.044" 0.043* 0.036"*

0.062 0.011 0.000
LY 9104 -0.005 -0.007 0.009

0.867 0.759 0.723
trade_Y 9104 0.156 0.146™ 0.113*

0.100 0.043 0.040
SfAi_Y 9104 0.442 0.340 0.228

0.412 0.452 0.476
In_fer o1 -0.010 -0.011 -0.012*

0.349 0.195 0.067
Dummy_Region 0.015™ 0.015 0.020™

0.045 0.009 0.010
In_Averedu_ 2000 0.102* 0.105* 0.117

0.015 0.001 0.000
Percen.unv_empl_gs99 -0.194 -0.262 -0.252

0.144 0.098 0.126
hac_Percen.unv_empl_sgo9 -0.102 0.126 0.082

0.521 0.581 0.686
UNv.S 9500 -0.102 -0.081 -0.130

0.521 0.524 0.217
Instrumented: In_Averedu In_Averedu In_Averedu
Instruments: hca_ Averedu hca_ Averedu hca_ Averedu

Nmig  and others Nmig  and others Nmig and others
R2 0.680 0.684 0.646

Wu-Hausman F test: 14.65 F(1,17) P-value = 0.001

Durbin-Wu-Hausman chi-sq test: 13.42 Chi-sq(1) P-value =0.000

Tests of overidentifying restrictions: Sargan (score) Hansen's J
chi2(4) = 4.41 (p = 0.35) chi2(4) =4.27 (p = 0.37)
Observations 29 29 29

Note: Bold type where P (>[t]), *** and ** show significance levels of 1% and 5%, respectively
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Table 8: Measurement of convergence 1991-2007

(Dependent variable: average growth rate of per-capita GRP in the period; Independent variable: level of each variable)

(5)
IV

(6)
25LS

(7)
GMM

const.

lTl_GRP 91

G.cons._Y 9107

LY 9107

t?’ﬂde_Y791()7

Sfdi_Y 9107

In_fer o1

Dummy_Region

In_Averedu_ 2000

Percen.unv_empl_gs99

hac_Percen.unv_empl_sso9

Uunv.s_9oo6

Hca_unv.s 9o0s

-0.054
0.540
-0.021
0.138
0.080™

0.003

0.022
0.502
0.169
0.055
0.940
0.179
-0.014
0.184
0.011
0.169
0.120
0.005
-0.357
0.144
0.291

0.489
-0.098
0.576
-0.380
0.216

-0.054
0.400
-0.021
0.036
0.080™

0.000

0.022
0.355
0.169
0.005
0.940"
0.058
-0.014"
0.062
0.011
0.052
0.123
0.000
-0.357
0.039
0.291
0.340
-0.098
0.442
-0.380"
0.083

-0.082"
0.081
-0.027
0.000
0.066™

0.000

0.056™
0.019
0.155
0.000
1.061
0.000
-0.014™
0.001
0.009™
0.018
0.150
0.000
-0.386"
0.000
0.352
0.051
-0.119
0.203
-0390™
0.000

Instrumented:

Instruments:

In_Averedu

hca_ Averedu
Nmig and others

In_Averedu

hca_ Averedu
Nmig  and others

In_Averedu

hca_ Averedu
Nmig  and others

R2 0.748 0.748 0.697
Wu-Hausman F test: 8.679 F(1,15) P-value = 0.01
Durbin-Wu-Hausman chi-sq test: ~ 10.63 Chi-sq(1) P-value = 0.00
Tests of overidentifying restrictions: Sargan (score) Hansen's J
chi2(5) = 8.35 (p = 0.14) chi2(5) =5.19 (p = 0.39)
Observations 29 29 29

Note: Bold type where P (>[t]), *** and ** show significance levels of 1% and 5%, respectively



