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Abstract — In 2015, the State Council issued the "Overall Plan
to Promote the Construction of World-Class Universities and
First-Class Disciplines" and adopted the '"double-class"
policy as a long-term national strategy for the development of
higher education. The "double first-class" policy takes the
promotion of postgraduate education as an important work
direction. At the same time, subject layout and subject
adjustment are the important contents of the comprehensive
reform of graduate education. To adapt to the current
general trend of postgraduate education in China, there are
new changes in the choice of subjects and employment fields
for individual students corresponding to the national macro-
policy and subject development strategy. Based on CFPS data
on a large sample of household tracking, OLS regression
using Mincer's income equation and PSM were used to
control the sample's self-selection from subject and gender
perspectives. Empirical results show that (1) after controlling
the subject and gender, each additional year of postgraduate
education can significantly increase the income of learners by
17.2%. (2) The return on investment is inverted "U" as the
number of years of work increases, that is, as the number of
years of work increases, income increases, and when the
number of years of work reaches a peak, income begins to
decline. (3) The yield on female graduate education is
significantly lower than that of male graduate education.
Based on the research results, it is proposed that educational
reform should be carried out by following this trend,
perfecting the postgraduate management mechanism, and
improving the precision of postgraduate education. At the
same time, for the problem of inequality in the income of male
and female education, universities should strengthen
employment guidance and promote the rational allocation of
resources.

Keywords — Chinese postgraduate education, educational
yield, Minter income equation, discipline, gender.

I INTRODUCTION

According to data from the National Bureau of
Statistics, the number of postgraduate graduates in 1999
was 47,100, and by 2021, this number had risen to
772,800. Over the course of more than two decades, the
scale of postgraduate education has expanded more than
tenfold. As the national macro-level strategy to enhance
postgraduate education and academic development is
reinforced, individuals' choices regarding postgraduate
education are exhibiting significant shifts. Data from the
China Postgraduate Admissions Information Network
show that in
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2017, the number of applicants for postgraduate exams
was 2.01 million, which rose to 4.62 million in 2021,
marking an increase of nearly 130% over four years. This
growth reflects the allure of postgraduate education in
terms of prospective employment opportunities and the
anticipation of higher earnings.

In 2015, the State Council of China officially
promulgated the "Overall Plan for Promoting the
Construction of World-Class  Universities  and
Disciplines," designating the "Double First-Class"
initiative as a long-term strategic plan for advancing
higher education. Official data reveal that the proportion
of postgraduate students in "Double First-Class"
universities has surpassed 50% of their total student
populations, and these institutions account for more than
half of the nation's postgraduate degree conferrals. These
statistics highlight the significant role that superior
postgraduate education plays in the identity and
achievements of top-tier universities, integral to fulfilling
the "Double First-Class" objectives. (Du, 2018)
Accordingly, the initiative underscores a profound
commitment to advancing the academic development of
postgraduate education. Concurrently, comprehensive
reforms in postgraduate education are being energetically
undertaken across Chinese universities, particularly in the
restructuring of academic disciplines and specialties—a
critical step considered essential for elevating the quality
of education and aligning with future developmental
demands. However, within the rapidly evolving
employment market and the rise of new industries, the
demand for graduates in various disciplines is also
changing. Despite a growing number of individuals
seeking postgraduate education, two trends have emerged:
on one hand, students are increasingly shying away from
engineering disciplines, and even those who do choose
such fields are less inclined to pursue careers as engineers
(Liu, 2016); on the other hand, there is a growing tendency
among doctoral graduates to forgo careers in academia.
(He & Zhu, 2019)

As the scale of graduate education continues to
expand, and as it occupies an increasingly important
position within China's higher education system, coupled
with the deepening of educational system reform, the
connection between graduate education and the labour
market has increasingly become a focus of academic
research.(Bao et al., 2017; Gao & Shen, 2016; Shen et al.,
2019) At the same time, the issue of individual benefits for
graduate students is also attracting more attention in
academia. However, existing empirical research on the
rate of return of graduate education, especially studies
from a disciplinary perspective, remains insufficient. (Liu
& Yang, 2018) This deficiency does not align with the
distribution of disciplines in Chinese graduate education
nor its rapid development trends, and it fails to fully reflect
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the latest trends in China's graduate job market. Therefore,
this study advocates for a comprehensive analysis of the
educational costs and investment returns of different
university majors, emphasizing the need to consider the
impact of professional choices on long-term career
development and ongoing adjustments to the socio-
economic structure, with the hope of contributing to higher
education investment and policymaking.

II. LITERATURE REVIEW

While testing the causal relationship between
education and wage income and developing new
econometric methods, many Western economists have
fully utilized the opportunities presented by the
development of microeconomic big data since the 1960s
to estimate the education rate of return for different
groups, regions, and even countries. Empirical evidence
indicates that the rate of return on educational investment
is  animportant measure  of educational productivity
and an effective incentive for private human capital
investment (Heckman, J.J. et al.,, 2006 & Steveson, A.,
2016). Since the massive expansion of higher education in
China in 1999, there has been a surge of research on the
rate of return on higher education in China. However, most
studies have focused only on the undergraduate level or
have investigated undergraduates and graduate
students (Zhu et al., 1995; Ma & Zhang, 2001; Xiao,
2003). Although there is less empirical research on the
return on education at the graduate level compared to other
educational stages and types, since the end of the last
century, with the growth in the scale of graduate education,
research on the return on graduate education has gradually
started to attract scholars' attention. (Liu & Yang, 2018)

Existing research on the rate of return of graduate-
level education indicates that the return rate for graduate
students in China is not low. statistical calculations on the
costs and income of master's degree students have yielded
an internal rate of return of 15.49%, which is higher than
the average return rate of material capital during the same
period, making it a worthwhile investment. Xiong (2008)
calculations of the return rates for various educational
levels in China from 2003 to 2008 found that the return
rate for graduate education was about 9.0%, slightly lower
than the return rates for junior college and undergraduate
education in the same years. Fan (2011) Moreover, the
educational return rates for both female and male graduate
students in China have been on the rise, with male graduate
students consistently having higher rates of return than
female graduate students.

The return on education is not only related to the
duration of education or the level of educational
attainment but may also be associated with the discipline
or specialty studied. Some researchers have pointed out
that educational duration or level primarily measures the
time dimension of human capital accumulation, reflecting
vertical differences in human capital, but this does not
reveal horizontal differences (Saha & SensarmaR.,
2011). The horizontal differences in human capital can be
identified through the specific disciplines or majors that
individual’s study.
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Currently, domestic scholars mostly focus on the rate
of return on education for different undergraduate
majors. Fan (2011) calculated the returns
of different majors and disciplines at the higher education
level and found that in 2003, the highest returns were in
service professions, foreign languages, sports arts, and
finance. By 2008, the highest returns were in service
professions, bioengineering, science, and law, while
disciplines or majors like liberal arts, agriculture, fisheries,
politics, and medicine consistently had lower returns.
Wang (2015) analyzed the educational returns for public
administration master’s students in Kunming City, and the
empirical results showed that controlling for social
background, family conditions, and personal ability, the
rate of return for public administration master’s students
was 13.14%. The studies only calculate the overall rate of
return on education for graduate students or a specific
discipline or major, and the conclusions are
not truly based on a disciplinary comparison of the rate of
return on graduate education.

I11. RESEARCH METHOD

Mincer's human capital income function

Currently, in the field of the economics of education,
common indicators used to calculate the rate of return on
education include the internal rate of return and the Mincer
rate of return. Among these, the calculation of the Mincer
rate of return assumes that the main cost of education is
the opportunity cost, thereby eliminating the need to obtain
data on direct costs. Because the calculation of the Mincer
rate of return has low data requirements, it has become the
most widely adopted method. This study will also use the
Mincer earnings equation to estimate the Mincer rate of
return on graduate education. The model of Mincer's
human capital income function is as follows.

In earn_adj; = o; + Beduy; + ayexp; + azexp;?
+ aymajor; + g

In the model, "earn_adj" represents the adjusted
labor income of an individual on an annual basis; "Edu"
stands for years of education; "exp" for work experience;
"exp?" for the square of work experience; "a;" is the
constant term; "major" denotes the field of study; "a," and
"a3" are the coefficients for work experience and its
square, respectively; "g; " is the random error term with an
expected value of zero (E(u)=0); "B" is the core
explanatory variable — the rate of return on educational
investment, indicating the mean change in the log of
labour income per unit change in years of education,
holding other variables constant. Specifically, the Mincer
rate of return for a particular stage of education is usually
compared to the next lower educational stage as a
reference group. Both the educational stage being
estimated and the next lower stage are regressed together,
and the coefficient "p" obtained is the Mincer rate of return
for that stage of education. Sometimes, the next lower
educational stage is used as a reference, and the specific
educational stage is included as a dummy variable in the
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Mincer earnings equation. The regression coefficient for
the specific educational stage dummy variable, divided by
the years of education for that stage, yields a value that
approximates the Mincer rate of return. ( Carnoy, 1995)

The study will first apply Ordinary Least Squares
(OLS) to regress the Mincer earnings equation. Although
the OLS method may have issues such as omitted variable
bias and self-selection bias, which could lead to some
degree of distortion in the calculated rate of return on
education, its greatest advantage lies in the convenience of
performing comparative analyses across different levels.
(Rosenbaum, P.R., & Rubin, D.B., 1985) Therefore,
this article still opts to use the OLS method to analyse and
interpret the Mincer earnings equation. However, to
correct potential biases in the estimated results of the
standard Mincer income function to some extent, the study
will also adopt the Propensity Score Matching (PSM)
method as a supplementary analytical approach.

Propensity Score Matching (PSM)

Propensity Score Matching (PSM), introduced by
Rosenbaum and Rubin in 1985, is a quasi-experimental
design technique aimed at stimulating the conditions of a
randomized controlled trial by constructing a matched
control group. This method utilizes observational data to
mitigate or eliminate estimation biases caused by self-
selection bias. The core idea of PSM is to select a group of
individuals from those who have not received a specific
intervention, who are not significantly different in major
characteristics from those who have received the
intervention, thus creating a simulated control group. By
comparing these two groups of samples, which have been
balanced on key characteristics, the net effect of the
intervention can be estimated. For example, in this study,
the reason for choosing PSM is to control for self-selection
biases that may be due to individual inherent excellence or
effort level, which could lead to higher income levels even
for individuals who have not received graduate education,
thereby necessitating the distinction between the real
effects of graduate education and the impact of individual
traits.

In this study, when using the Propensity Score Matching
method, the grouping variable chosen is whether the
sample is a graduate student or not, with covariates
including years of work experience and discipline.

Iv. DATA COLLECTION

The data used for the actual analysis in this study
comes from the 2020 China Family Panel Studies (CFPS).
The reason for using this data is that it has a relatively large
number of samples suitable for the study's purpose,
especially for analysing the rate of return on educational
investment at the school level. The sample for this study
covers various educational levels, including associate
degree, bachelor's degree, and graduate studies, with major
disciplines ranging from management, economics,
medicine, agriculture, arts, to engineering, thus ensuring
good data representativeness and reliability in reflecting
the rate of return on education for different disciplines.
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The data used in this study includes information on
individuals' highest educational attainment, age, work
experience, income, gender, the discipline of highest
education, workplace, household registration, political
affiliation, etc., which are sufficient to analyse the two
main research questions of the study. The sample should
include graduate students, with information on discipline,
years of work, and income. After excluding samples with
missing values in core variables, a total of 1225 valid
samples remained, which is the total sample size for this
study. Within the data used for this study, there are 1110
samples with a bachelor's degree as the highest educational
attainment and 115 samples with graduate education,
including 106 master's degree holders and 9 doctoral
degree holders.

TABLE I VARIABLE DEFINITIONS AND CODING

Variable name
Logarithm of
annual income

Definition/Coding

Logarithm of annual income

Years of education corresponding to the

Years .Of highest degree: Bachelor's = 16, Master's = 19,
education -
Doctorate = 22.
bachelor 1= The highest degree is bachelor's degree; 0=
The highest degree is not bachelor's degree
doctoral 1= The highest degree is doctor’s degree; 0=
The highest degree is not doctoral 's degree
master 1= The highest degree is master’s degree; 0=
The highest degree is not master’s degree
Working years 2020 - The year of formally starting work.
Working life Square of years of work i
squared q y experience.
Science 1 = Science; 0 = non-science.
Engineering 1 =Engineering; 0 = non-engineering
Agriculture 1 =Agriculture; 0 = non-agriculture
Medicine 1 =Medicine; 0 = non-medicine
Economics 1 = Economics; 0 = non-economics

1 = Humanities and Social Sciences; 0 = Non-
Humanities and Social Sciences
1= male; 0= female

Humanities and
Social Sciences
Gender

The definition and coding of core variables are shown
in Table 1. Among them, annual income includes the total
income from wages, royalties, labour fees, year-end
bonuses, and part-time work in the previous year.
Education variables are expressed in two ways: years of
education and educational stage. Since the data for
scientific and technological workers do not provide
detailed records of the sample's years of education, only
the "highest education level" is available. Therefore, in this
study, the years of education for bachelor's, master's, and
doctoral degrees are set as 16 years, 19 years, and 22 years,
respectively. The educational stage is represented by two
dummy variables, with bachelor's degree as the reference
group, resulting in dummy variables for master's and
doctoral degrees.

TABLE 11 SIMPLE DESCRIPTIVE STATISTICS OF

VARIABLES
Variable name Sample size Mean (standard deviation)

Logarithm of annual 1,225 76940.97 (64942.94)
income

Years of education 1,225 16.248 (0.878)
bachelor 1110 0.783 (0.412)
doctoral 9 0.006 (0.075)
master 106 0.075 (0.263)
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Working years 1,225 0.183 (0.644)
Working life squared 1,225 0.449 (1.996)
Science 7 0.005 (0.07)
Engineering 79 0.056 (0.231)
Agriculture 3 0.002 (0.046)
Medicine 23 0.016 (0.124)
Economics 10 0.007 (0.084)
Humanities and 105 0.074 (0.262)
Social Sciences
Gender 1,225 1.511 (0.5)
V. RESULTS
OLS RESULTS

Regression results of the standard and extended Mincer
earnings equations

Table 3 presents the regression results of the standard
human capital cost-income equation and the extended
human capital cost-income equation. In the standard
human capital cost-income equation, the rate of return on
human capital costs for graduate education (including
master's and doctoral degrees) is 0.185, which means that
each additional year of graduate education significantly
increases the income of the learner by 18.5%. After
controlling for discipline and gender, each additional year
of graduate education significantly increases the learner's
income by 17.2%. Although the absolute difference in the
rate of return on education calculated by the standard
human capital cost-income equation and the extended
Mincer income equation is only 1.3%, it can also suggest
that discipline and gender may cause variations in the rate
of return on education. The regression results of the
extended human capital cost-income equation in Table 3
also show that compared to humanities and social sciences,
graduate education in science, agriculture, and medicine
significantly contributes more to income, with engineering
and agriculture having the largest effect on income
enhancement. In terms of gender, controlling for other
factors, male income is significantly higher.

TABLE III REGRESSION RESULTS OF THE STANDARD
AND EXTENDED MINCER EARNINGS EQUATIONS

extended Mincer
earnings equations

Regression results of
the standard

Logarithm of annual Logarithm of annual

income income
Years'of 0.185%% 0.172%%*
education
-0.028 -0.027
Working years -0.662%**
20.11 -0.107
Working life 0.126%** 0.139%#*
squared
-0.035 -0.035
Science -0.642*
-0.34
Engineering -0.589%**
-0.104
Agriculture -1.113%*
-0.519
Medicine -0.359*
-0.193
Economics -0.031
-0.285
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sk sk
Gender -0.329
-0.048
Constant term 7.959%** 8.724%**
-0.454 -0.451
N 1418 1418
R? 0.078 0.131
F 40.015 23.489

sk p<0. 01, % p<0.05, * p<0.1

Humanities and social sciences serve as the reference
group for disciplines. As for the coefficients of work
experience and the square of work experience, both the
standard and extended forms show the same classic
"inverted U" relationship as existing models, meaning that
income increases with work experience up to a certain
point, after which it begins to decline as work experience
continues to increase.

This study reports that such phenomena are due to the
different types of human capital accumulated by
department. In China, the knowledge and skills learned in
engineering and agriculture are both highly specialized,
and at the graduate level, there is a greater emphasis on
research and development than at the undergraduate level,
making the expertise of engineering and agriculture more
pronounced. The human capital accumulated through
studying these two disciplines is considered specialized,
whereas the knowledge learned in humanities and social
sciences involves more "soft skills," and the accumulated
human capital is more general. (Barney, J. B., 1991)
Specialized human capital is generally considered
valuable, scarce, non-substitutable, and non-imitable, and
can be used as a source of continuous competition for
companies. Therefore, employers pay for specialized
human capital, making the return on specialized human
capital higher than that on general human capital. ( Becker,
G.S., 1964)

Moreover, according to China's "Made in China
2025" policy and the "China Agricultural Industry
Development Report" published by the Chinese Academy
of Agricultural Sciences in 2018, globalization and
continuous development provide new opportunities and
directions for agriculture, and industries related to
agriculture need a lot of scientific and technological talent
for development. Therefore, the return on investment for
science and agriculture is expected to increase over a
certain period.

Lastly, the OLS regression analysis results show a
low R? value, indicating that the factors influencing wages
are very complex. In this study, it is noted that the more
rapidly society develops and changes, the smaller the R? of
the human capital rate of return function becomes, which
is due to the increasing complexity of factors affecting
wages. Thus, from this perspective, a small R? value can
be seen as a normal occurrence.

Gender differences in the rate of return after controlling

for discipline
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When not controlling for discipline, the rate of return
on education for female graduate students is 16.9%, while
for male graduate students it is 19.3%, with males having
a 2.4% higher rate of return than females. After adding
discipline into the equation, the rate of return for female
graduate education is 15.0%, and for male graduate
education, it is 16.2%, with males still having a higher rate
of return than females. However, whether the absolute
difference in coefficients is significant needs to be verified
by adding an interaction term between gender and years of
education. Constructing a dummy variable for gender with
females as the reference and controlling for the main
effects, the coefficient of the interaction term is
significantly positive (0.625), indicating that compared to
females, males experience a greater increase in wages with
each additional year of education.

TABLE 1V COMPARISON OF GENDER-SPECIFIC RATES OF
RETURN

Before controlling for  After controlling for

discipline discipline
female male female male
Years of - jggrer  0.103%kx  0,150%k%  (.162%%F
education
-0.039 -0.039 -0.038 -0.038
Working - - - -
years 0.845%**  (0.537**%*  (.861*** (.558***
-0.158 -0.149 -0.156 -0.145
Working
life 0.143%%*  0.109**  0.154%**  0.114**
squared
-0.052 -0.048 -0.051 -0.046
Constant g nggusx 797754k g470%+  8.583%+
term
-0.629 -0.637 -0.625 -0.625
N 694 724 694 724

% p<0.01, #* p<0.05, * p<0.1

What accounts for the higher rate of return on
education for men at the graduate level compared to
women? Previous research found that women's rate of
return on education is higher than men's, which was
explained by the lower opportunity cost of education for
women. (Zuo, 2018) So how can we explain the notably
lower rate of return for female graduate students?
According to research, gender discrimination is found to
be more severe among groups with higher human capital.
This implies that gender discrimination could be most
serious among graduate student populations, who are at the
highest levels of educational attainment. (Ge et al., 2018)
This indirectly suggests that gender discrimination in
employment choices and career advancement prevents
female graduate students from fully realizing their human
capital, hence they do not receive the economic rewards
they deserve, resulting in a lower rate of return.

PSM RESULTS
Rates of return on graduate education under PSM

First, the study estimated the probability of workers
going on to graduate school by using a logit model with
variables such as work experience, the square of work
experience, department, gender, marital status, and
overseas study or work experience as independent
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variables, and 'whether a graduate student' as the
dependent variable. The overall model was significant at
the 0.01 level, indicating that the selection of such
covariates in this paper is effective for estimating the
propensity scores of graduate students.

Next, because the sample size of graduate students in
this paper's data is small, Kernel density estimators were
used to estimate the distribution of the propensity scores.
The standard deviations of all covariates except for marital
status showed varying degrees of decrease after data
matching. In terms of the balance of covariates, excluding
unit type, there were different degrees of group differences
between the experimental group and the control group
before data matching, which indicates that there are certain
differences in sample characteristics regarding graduate
school enrolment. However, after data matching, the
deviation of all covariates between the experimental group
and the control group decreased to within 10%, and the
differences in most of the covariates are no longer
significant. The null hypothesis that there are no
significant differences between the experimental and
control groups could not be rejected, and at the same time,
the counterfactual research design of the main study,
which uses the control group as the experimental group,
was satisfied while testing the conditional independence
hypothesis.

Overall, regardless of the intervention strategy, the
wages of the experimental group that received graduate
education were significantly higher than those of the
control group that did not receive graduate education, and
the estimates of the Average Treatment on the Treated
(ATT) were all positive, indicating that graduate education
significantly increased the sample wages.

TABLE V: RATES OF RETURN ON GRADUATE EDUCATION

UNDER PSM
Rate 95%
of Standar
z p  Confidence
retur  d error
N Interval
AT 0.51 39 025 0.77
Afterll' T 6 0.132 1 0 o 4
controlli
ng for AT 0.58 0.136 42 0 0.31 0.84
Lo U 6 3 7
disciplin—\p g57 42 0.30
(S E 4 0.136 3 0 3 0.84
AT 0.58 7.8 0.43 0.72
Betforﬁ' T 3 0.074 6 0 5 g
controlli
AT 0.60 7.9 045 0.75
ng for U 9 0077 5 0y 9
disciplin
e AT 0.60 0.077 7.9 0 045 0.75
E 7 ) 2 6 7

In intervention strategies without controlling for the
department, the estimate of ATT was significant at the
0.01 level, with a value of 0.583, meaning that individuals
who received graduate education had a 58.3% higher
educational return than those who did not receive graduate
education. In the controlled-department intervention
strategy, graduate education could provide individuals
with a rate of return of 51.6%, which is significant at the
0.01 level. Additionally, this demonstrates that both OLS
and PSM results show that graduate education, as the
highest level of educational attainment, is a high-return
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investment. After controlling for the department, the
income from graduate education decreased somewhat,
indicating that there is indeed some degree of self-
selection bias in the distribution of departments.

Gender-specific rates of return on graduate education
under PSM

Without controlling for the discipline, the rate of
return on graduate education is 63.9% for men and 56.6%
for women, with men having a higher rate of return than
women. This is consistent with the results obtained using
the OLS method and conclusions from previous literature
studies. Even after controlling for discipline, the rate of

return for men was still higher at 59.9% compared to 52.2%

for women.

TABLE VI: GENDER-SPECIFIC RATES OF RETURN ON
GRADUATE EDUCATION UNDER PSM

Sample Experimental control Difference
group group
before
Male' PSM 11.639 11.04 0.599
(comrolling A7 11.641 11.087 0.554
Lo ATU 11.045 11.661 0.616
discipline)
ATE 0.61
Male before
11.639 11 0.639
(without PSM
controlling ATT 11.641 11.005 0.636
for ATU 11.003 11.645 0.642
discipline) ATE 0.642
before
Female': PSM 11.281 10.76 0.522
(comrolling A7 11281 10.852 0.429
R ATU 10.787 11.31 0.523
discipline)
ATE 0.514
Female before
11.281 10.716 0.566
(without PSM
controlling ATT 11.281 10.775 0.506
for ATU 10.735 11.266 0.531
discipline) ATE 0.529

Comparing the values of ATT and ATU, it can be
observed that regardless of whether the discipline is
controlled or not, there is ATT > ATU for both men and
women. This means that after completing undergraduate
education, those who do not actually go on to graduate
education would receive a lower return on education if
they did undertake such education, compared to those
individuals who choose to receive graduate education.
This indicates that when deciding whether to pursue
graduate education, both male and female labour forces are
quite rational, with those who are more capable opting for
this level of education and receiving higher educational
returns.

VL CONCLUSION
VIL
The factors affecting individual labour income
distribution are complex, involving not only educational
factors but also numerous factors beyond education. And
education itself, varying in levels and structures, can lead
to different distributional outcomes. Moreover,
educational factors interact with those beyond education.
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Therefore, it cannot be simplistically stated that education
expansion reduces or exacerbates income inequality; the
impact of education on labour income distribution varies
across different levels, categories, and for different groups.
The main research findings and conclusions of this article
are as follows:

First, graduate education can bring substantial returns
to learners. After controlling for discipline and gender,
each additional year of graduate education can
significantly increase the income of learners by 18.5%.
Even after correcting for self-selection bias, graduate
education still significantly increases learners' income by
about 51.6%. This is consistent with many current findings
on the rate of return on education, that is, the OLS results
are stable. (Ashenfeilter. O, & Krueger. A., 1994)

Therefore, China should continue to develop
graduate education. Graduate education is not only
beneficial to individuals but also closely related to the
establishment of a nationwide lifelong learning education
system and the overall economic and technological
strength of the country. Against the backdrop of China-
U.S. trade disputes, it is necessary to further increase the
rate of return on graduate education, attract more potential
individuals to receive graduate education, and contribute
to China's independent and self-reliant technological fields,
striving for China to become a technologically powerful
country as soon as possible. More individuals at the
primary stage will advance to middle and high levels.
Receiving graduate education will also help promote the
advancement from the popularization at the primary stage
to middle and high levels in China's higher education. (Bie,
2021)

Second, at the graduate level, investments in
agricultural and engineering education yield higher returns
than other fields, and this result is statistically significant.
This is likely because the rate of return on educational
investment is closely related to market demand, which is
often influenced by policy. Policies like "Made in China
2025" and the "China Agricultural Industry Development
Report" may have already promoted the value of education
in the fields of engineering and agriculture. This has also
increased the rate of return on graduate education in
engineering and agriculture.

In a broader sense, this suggests that changes in the
rate of return on educational investment not only reflect
economic and technological trends but also reflect the
influence of policy on the labour market. It also indicates
that when choosing educational and career paths, one
should consider macroeconomic policies and industry
trends. This is of significant guidance for students,
educational institutions, government policymakers, and
private enterprises, especially in terms of resource
allocation and talent development.

Third, both OLS and PSM results show that,
regardless of discipline control, graduate education brings
higher returns for women, but the rate of return on female
graduate education is significantly lower than that of male
graduate education. This is consistent with existing
findings on the gender differences in the rate of return on
graduate-level education. This indicates that, compared to
other educational levels, female graduates face greater
employment discrimination. Encouragingly, PSM results
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show that the choice for women to pursue graduate studies
is more rational, with higher-ability women choosing to
continue their studies.
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