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Abstract: With the reform and opening up and socialist modernization, China's economy has
achieved rapid growth. In 2012, the financial input to education accounted for 4% of the total
financial input of the state. Education is related to people's livelihood, according to the theory
of human capital, investment in education is conducive to the promotion of personal income.
In this paper, the VAR model is constructed, impulse response analysis and variance
decomposition analysis are carried out, and the relationship between educational investment
and individual income is discussed.

1. Introduction

With the reform and opening up and the establishment of a socialist market economy, China has
achieved high economic growth. However, since the 1990s, income inequality in China has gradually
increased, which has become one of the causes of social conflicts in China. There are many factors
leading to income inequality, among which the unequal distribution of educational resources is an
important one. The distribution of educational resources has many meanings, including the input of
educational funds. As early as 1960, after the "human capital theory" was first proposed by the
American economist Theodore, the human capital theory was founded by Schulz, and then developed
till now, people have extensively studied the impact of educational funds input on individual income.

2. Literature Review

At present, there are many researches on the relationship between educational expenditure and
income gap at home and abroad. It is widely acknowledged in the academic circle that there is an
inverted U-shaped relationship between education quality and income gap ™. According to the
discovery of scholar Ana, there is an average number of years to receive education, which is generally
seven years. The Kuznets curve has an inflection point, and the threshold effect is similar to the
inverted "U" shaped relationship [?l. Tang Qingjie estimated that the threshold value of educational
expansion on income inequality was 7.7294 1. Zhang Wen et al believe that the relationship between
educational investment and income gap is non-linear™® Some scholars hold that there are two
influencing relationships between education and income: Omona believes that in different social
political and economic fields, there should be both "structure effect" and "wage compression effect"
in education, but its influence on income imbalance is still uncertain at present . Li Zhuo, Lei Xin
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and Gong Feng argue that through education and other efforts, the income of people born in different
generations changes differently. People born around 1960 and 1970 have the most drastic income
decline, those born in the 1980s have the second largest income decline, and those born in the 1950s
have the least impact [,

3. Research Review
3.1 Human Capital Theory

The term "human capital” was first proposed by American economist Theodore Roosevelt in 1960.
The theory of human capital originated from economic studies. It was founded by economist Schulz
and further developed by Becker. This theory opens up a new way of thinking about human's
understanding of economics. Human knowledge and skills, as well as human's own value and physical
quality are all counted as human beauty capital. The theory of human capital mainly focuses on the
improvement of production efficiency brought by the improvement of human knowledge and skillst”].
Human capital is mainly characterized by externality, accumulation and expansion . The outward
expansion of the possible boundary of production in society is determined by these characteristics.
Capital contains human resources, which will attract individuals and society to invest in this kind of
capital, and it is clear that the return rate for this kind of investment will be higher and higher 1,

According to the human capital theory, the increase of investment in education will promote the
improvement of education level, so as to improve individual productivity, obtain greater economic
value and obtain higher personal income. When the level of personal income increases, more attention
will be paid to the education of the next generation, that is, the "intergenerational transmission™ of
educational ideas, and the education level of the next generation will also be improved, thus obtaining
a positive cyclel*. Figure 1 could show the theory:
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Figure 1: Greater emphasis on educating the next generation
3.2 Vector Autoregressive Model

In econometrics, vector autoregressive model is often used. It is often abbreviated as VAR. Vector
autoregression has been around for a long time, dating back to the 1980s. People construct vector
autoregression models mainly for the following considerations: The time series analysis was
expanded from a single time series data to multivariate time series. At any t time interval, the observed
samples changed from 1 to N, The time series also expanded from single to multivariate; Standard
Autoregressive models (AR) with simple expressions could not work well for multivariate time series
analysis™,

In order to study how the economic impact brought by the investment of national education funds
had an impact on personal income, this paper selected the investment of education funds from 2009
to 2017 as the independent variable, and the average wage of urban private unit employees as the
dependent variable to construct the VAR model for analysis and testing. In terms of the selection of
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dependent variables, it is believed that the average wage of urban private unit employees can better
reflect the market orientation.

4. Model and Design
4.1 Vector Autoregressive Model Test

In fact, compared with a single time series data, multivariate time series data is more common and
is composed of a single time series. For multivariate time series data 2!, vector autoregression model
adopts a more flexible time series modeling strategy: Given multivariate time series data, for any T-
th time interval, the following linear expression exists:

Y=+ AY, +AY ,+ -+ AY  +et=12---T)

Where, "t O YooY &= (1,600,860 . for A . Andi=12,...,Pg =
(E1tr €ty wre e ,en0) S Where, Yis a vector of endogenous variables of order Nx 1.¢ is a column vector
of constant terms of Nx1 order, Y._;(i= 1,2, ... ... , p)is the endogenous variable vector of lag; A,is
the NxN dimensional matrix of the estimated parameters,Pis the endogenous lag order, &.is a vector
composed of N dimensional random error term, its elements can be related with each other, but cannot
be associated with the lag term and the variables on the right side of its expression.

4.2 Data Source, Variable Setting and Processing

Through consulting China Statistical Yearbook, we selected and sorted out the input of China's
education funds and the average salary of urban private employees from 2009 to 2017 as indicators.
After natural logarithm processing and heteroscedasticity elimination, the two variables were denoted
as LNY and LNX, respectively. This could be shown in Table 1.

Table 1: Statistical table of educational fund input and average salary of employed personnel

Year Educational expenditure Average wages
2009 165027065 18199
2010 195618471 20759
2011 238692936 24556
2012 286553052 28752
2013 303647182 32706
2014 328064609 36390
2015 361291927 39589
2016 388883850 42833
2017 425620069 45761

Source: China Statistical Yearbook
Note: The average salary is the average salary of employed persons in urban private units

4.3 Establish Var Model

4.3.1 Test the Stationarity of Data

ADF test is usually used to further test the robustness of the data. According to Table 2, the test
results of the two variables in the table indicate that, at the significance level of 5%, the ADF test
value is less than the critical value, which means that the null hypothesis is rejected, they have no unit
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root, and the sequence is a stable sequence of first-order single integers.
Table 2: Results of ADF test

Variables ADF test value 5% threshold at the P value
significant level

LNX 3.369993 3.320969 0.0469

LNY 6.746919 3.403313 0.0016

Data source: Eviews analysis results
4.3.2 Determine the Order of Lag

As can be seen from the above, the data passed the stationarity test, and the vector autoregressive
model can be established on this basis. However, before modeling, it is necessary to first determine
the hysteresis order of the model. Too short a lag period will prevent the dynamic changes of the
model from being reflected more accurately. Too long a lag period will affect the predictive effect of
the model. In this paper, statistics and statistical criteria as shown in Table 3 are used to determine the
order of lag.

Table 3: Results of hysteresis test

Lag period LogL LR FPE AIC SC HQ
0 17.58628 NA |4.01e-05| 4453223 | 4.468678 | 4.644235
1 48.31318 |3511646 *| 217e-08* |12.08948 *| 12.13584 | 12.66252
2 52.23525 | 2.241184 | 4.07 e-08 | 12.06722 |12.14449 *|13.02227 *

Data source: Eviews analysis results

According to the results determined in Table 3, among the five criteria, FPE criterion, AIC criterion
and HQ criterion all set the optimal lag time as 1, so the optimal lag order of the VAR model finally
determined is 1.

4.3.3 Test of Co-Integration Relation

Under the classical linear regression model, such as the multiple regression model, in order to
make the statistical results unbiased and consistent (that is, with the wireless increase of the sample,
the estimated value is infinitely close to the real value), multiple requirements are put forward for the
model, among which the dependent variable and the independent variable are required to be stationary
time series. Non-equilibrium stability makes the co-integration based on non-stationary series and the
accompanying error correction model more and more widely used. For several non-stationary time
series, if the linear combination variables composed of them have the characteristics of stationary,
then the variables can be determined to have a co-integration relationship, which can be interpreted
as the long-term equilibrium relationship between these variables™™®. To further explain the
relationship between educational expenditure and average individual wages, that is, the long-term co-
integration relationship between an equilibrium relationship, it is necessary to reintegrate the data to
test its co-integration relationship. According to the ADF test above, these two time series meet the
conditions of co-integration test: non-stationary first-order single-order series meet the test conditions.
Johanson's co-integration test is applied below, and the results show that the co-integration equation
exists at the 5% level of the time series. The co-integration equation is cointegrated as follows:

LNY LNX - 1.018761 = 9.505979 Q)
(0.040097)
According to the equation, the coefficient of elasticity of educational input to individual average
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wage growth is 1.018761 and the standard deviation is 0.040097. According to the standard deviation,
it can be judged that LNY and LNX have a co-integration relationship and the co-integration
relationship is relatively stable. From a long-term perspective, every 1% increase in educational
investment can lead to 1.018761% increase in individual average wages.

4.3.4. Establishment of VVar Model

Since the original sequence is stable at the same stage, co-integration test can be performed, and
the co-integration test proves that the sequence is co-integration, and a VECM model (error correction
model) can be established on the original sequence. The VECM model obtained is as follows:

[LNY]
LN
19.27180] n [—0.097641 0.064834] [LNY [ 2.403105 0.991668 ] [LNY
1.327106 2.403105 0.9916681 LLNX1;_4 0.574619 —-0.1261194 LLNXl;_,
€o
t [81]
Where t=2009, 2010...... 2017 2

5. Data Analysis

In order to observe the degree of fit of VAR model and the relationship between education funds
input and the average wage of urban private employees, robustness test, impulse response analysis
and variance decomposition analysis should be carried out on the model.

5.1 Robustness Test

Robustness test aims to test whether the relationship between the core independent variable and
the dependent variable is robust. If the coefficient in front of the core variable is stable, the result can
be considered robust. The robustness of the model is tested, and the results shown in Figure 2 are as
follows

Inverse Roots of AR Characteristic Polynomial
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Data source: Eviews analysis results
Figure 2: Root and unit circle graphs of AR characteristic polynomials in VAR model

As shown in Figure 1, there are altogether 4 feature roots of the model established, all of which
fall within the unit circle above. The above results show that the established VAR model is stable,
and the next step of impulse response analysis can be carried out for the stable model.
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5.2 Impulse Response Analysis

Impulse response analysis is an important step in econometric analysis using vector autoregressive
model. Their primary purpose is to describe the evolution of the impact of a model variable on one
or more variables. This makes them a very useful tool in evaluating the economy, and is the impact
of one standard deviation shock of a random disturbance term on system dynamics 4. Impulse
impact analysis describes the impact of the change of one endogenous variable in the VAR model on
the current and future values of other endogenous variables. Figure 3 below shows the graph obtained
by impulse response function analysis:
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Note: The x-coordinate in the figure represents the number of tracking lag periods of the impulse
response function, and the y-coordinate represents the impulse response function of the dot line
table of response degree

Figure 3: Impulse response of LNY to LNX impact

As can be seen from the picture, LNX's impact on LNY showed a shock downward trend during
the period 1-8, and an upward trend during the period 8-10, while LNY"s impact on LNY itself showed
a wave downward state. In general, the investment in education funds had a huge impact on individual
average wages in all periods.

5.3 Analysis Of Variance Decomposition

The principle of variance analysis is to decompose the total discretization of test data into
discretization of different factors, and make data estimation, so as to find the importance of each
factor in the total discretization. Through variance decomposition analysis, it is possible to estimate
how much influence the edge drawing situation of independent variables and dependent variables can
have on the VAR model and the effect of the number of lag periods obtained abovel®],

Variance Decomposition of LNY
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Figure 4: Analysis of variance

112



As can be seen from Figure 4, LNX's interpretation rate of LNY is over 50%, much higher than
that of LNY itself. In the 1-2 periods, the interpretation rate reached the highest, and then dropped
sharply to about 57%. In the 8-10 periods, it remained at about 57%, indicating that the investment
in education has an influence on personal income and the influence is stable.

6. Conclusion

From 2004 to 2017, the number of regular college students in China increased from 4.47 million
to 7.61 million. The number of graduate students has also continued to increase, which has led to an
overall improvement in the quality of the population®l. As can be seen from the changing trend of
enrollment, China's higher education is moving towards a more comprehensive talent cultivation
model.

The increase in the number of students enrolled in higher education has also led to a significant
increase in the enrollment rate of higher education (estimated based on the number of students
enrolled and the number of people born 18 years ago). In 2017, the undergraduate enrollment rate
exceeded 20 percent, an increase of 17 percentage points since 2000. The number of regular
institutions of higher learning reached 2,631 in 2017, an increase of nearly 1,500 over 2000. Although
both the higher education institutions and the number of students have increased significantly, the
ratio of higher education students to students has increased since 2000, due to the relatively slow
growth in the number of teachers. Teacher training has become a key breakthrough point for the
continued rapid development of higher education. The development of China's education is not only
reflected in the basic popularization of 9-year compulsory education, but also in the rapid growth of
high school and higher education enrollment rate. On average, the proportion of students in every
100,000 people is basically maintained at about 20,000, among which the proportion of students in
higher education is constantly increasing. At the same time, the proportion of illiterate people over
the age of 15 in the population has decreased to less than 5%[*61,

From the trend of China's education development in the past 10 years, it is not difficult to see that
higher education is the fastest developing field in China's education, whether the number of
enrollment, enrollment rate, the number of teachers, the number of schools have maintained a rapid
development trend. Secondary (high school, middle school) and primary education, affected by the
birth population, enrollment number, the number of schools have declined. The enrollment rate and
the number of teachers in senior high schools have maintained growth . However, the popularity
of nine-year compulsory education has exceeded 90%, and the number of teachers grows relatively
slowly. With the improvement of the enrollment rate of higher education, the proportion of the
population with higher education in the population above 6 years old will gradually increasel*®l.

So does the investment in education really promote the development of human capital? By sorting
out the relationship between education investment and individual wage income from 2009 to 2017, a
VAR model was established, and the mutual influence, long-term and dynamic relationship between
the two was observed and analyzed. The following conclusions can be drawn:

First, based on the co-integration relationship test of VAR model, it is found that there is an
equilibrium relationship between educational funds input and personnel wage growth, which can be
regarded as stable in the long run. From the long-term relationship, every 1% increase in educational
expenditure can lead to 1.018761% increase in personal income. Educational investment has the
characteristics of non-profit, indirect, continuous, delayed, cyclical and so on. These characteristics
determine that government investment is the main source of educational funds, which requires the
government to make long-term investment.

Secondly, from the perspective of impulse response analysis and variance analysis, education
investment accounts for most of the impact on the increase of personal income. In addition, the
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increase of individual average salary income can also explain part of the increase in salary, which can
be explained by the selection and adjustment of the market itself under prosperous social and
economic conditions. The advantages of human capital will gradually emerge with the passage of
time, so the investment in education funds should be long-term and continuous. The results of VAR
model are used for empirical analysis. The results of this paper show that there is a positive interaction
between the national financial investment in education funds and the average salary of urban private
units. We should be careful to deal with the problems in the development process, speed up the pace
of development, and realize the win-win situation of education and economic development.
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