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A Higher education system is closely related to a country’s development. Governments need to make appropriate adjustments to
ensure the healthy and sustainable development of higher education. To measure and evaluate the development status of the
national higher education system and propose a set of policies, the following work has been done in this paper: First, this paper
establishes a comprehensive evaluation index system based on the AHP-FCE model. ,e healthy development of education in
significant countries was compared horizontally and vertically.,e results of weighted scores were used to determine the Japanese
higher education system as the research object. Secondly, this paper uses factor analysis and principal component analysis to
evaluate the level of sustainable development of higher education, detecting development barriers that migrate from the current to
the future. ,is paper proposes a healthy and sustainable development policy blueprint from four aspects. Finally, this article uses
the ARMA time series model to predict the development trend of Japanese higher education in the next 30 years and formulates a
timetable for corresponding implementation arrangements. In addition, this paper quantitatively evaluates the effectiveness of the
policies we propose and their impact on reality and provides references for other countries in the world.

1. Introduction

,e higher education system refers to the organizational
structure of higher education institutions and the personnel
and infrastructure required to educate students beyond the
secondary level. For a country, having a healthy and sus-
tainable higher education system can train more compre-
hensive talents, etc. In the world, there are many ways of
higher education in various countries. Each country not only
teaches students but also attracts a large number of inter-
national students every year.

Each country’s higher education system has its strengths
and weaknesses. Under the current pandemic situation, each
country will make necessary adjustments to its domestic
higher education system. After this adjustment, the ad-
vantages and disadvantages of the higher education system

will gradually emerge. We try to develop a model to measure
and evaluate the health level of the higher education system
at the national level. To determine a healthy and sustainable
state for the higher education system of a given country, this
article proposes and analyzes a set of policies to push the
development of Chinese higher education to a new stage.

Based on the current level of development of higher
education, this article discusses the following aspects: (i)
Establish an input-output indicator system and use relevant
data to assess the health status of the higher education
system in various countries. (ii) According to the results of
the model, aspects of higher education that need improving
are analyzed. (iii) A reasonable future vision for the selected
country is proposed. (iv) ,e health and sustainable de-
velopment of higher education in the country is measured.
(v) A reasonable estimate of how to achieve the ideal state
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and a specific policy and its implementation timetable is
proposed. (vi) ,e effectiveness of our proposed policies is
quantitatively evaluated. (vii) ,e impact of policy plans on
reality is analyzed.

,e general idea of this article is shown in Figure 1.

2. Literature Review

Higher education evaluation activities have a long history.
Still, as an important educational system arrangement, they
emerged in major countries such as Europe and the United
States at the beginning of the twentieth century. ,ey
produced the rapid development of modern higher educa-
tion [1]. Although there are only more than a hundred years,
the evaluation activities of higher education are extremely
active [2].,e high-quality development of higher education
is better to meet the people’s demand for high-quality higher
education. ,e core of its development is to improve quality
as the fundamental goal, with fairness and diversification as
the main goal. ,e starting point and ultimate goal of the
high-quality development of higher education must always
be positioned and answered in the basic propositions of
“who to train, how to train, and for whom” [3]. Regarding
what is the high-quality development of higher education,
existing research mainly analyzes it from the following three
perspectives.

From the perspective of evaluation methods, research
mainly focuses on feedback, formative evaluation, and peer
evaluation [4]. In the era of big data, it is necessary to be
good at using data and evaluation methods. As a powerful
mechanism, data can help teachers, higher education ad-
ministrators, and students form a scientific feedback
mechanism for regular evaluation of evaluation, enabling
evaluation research, and paying attention to a wider range of
people. Extensive data-driven evaluation methods can en-
sure the independence of evaluation and reduce the ran-
domness of assessment. Yang et al. constructed a two-stage
network model and used Luenberger indicators to analyze
Chinese research universities’ productivity and evolution
process [5]. Bond et al. looked at the status quo of higher
education evaluation from a practical perspective based on
the experimental evaluation. ,ey propositioned as a part
of higher education curriculum practice, ending the sep-
aration of evaluation and teaching and learning [6].,e use
in higher education evaluation can be used to judge the
authenticity and rationality of the evaluation. ,e reli-
ability and validity of the evaluation can ultimately de-
termine whether the research results are meaningful. In the
evaluation of higher education, the reliability and validity
of the evaluation model are often tested [7]. For example,
Hasan and Hamzeh explore students’ views from regions
outside the west on the curriculum, using the structural
validity test to prove the rationality of the questionnaire
model [8]. Green researched articles using structural
equation modeling (SEM) in international higher educa-
tion research. SEM can also test alternative models, reli-
ability and validity, theoretical support models, and data
screening in higher education research. Fitting index and
other aspects are improved to provide the best practice

statistical guidelines for higher education evaluation re-
search [9].

From the perspective of evaluation indicators, the re-
search focuses on student-centered and timeliness of eval-
uation. Higher education evaluation must ensure quality
while achieving substantial breakthroughs and building an
evaluation system with clear evaluation goals. In modern
society, critical thinking is generally regarded as one of
higher education goals [10]. Tannock uses advanced eval-
uation as an example to demonstrate the importance of
public universities in cultivating students’ critical, reflective,
independent, and democratic thinking. ,e author believes
that public universities should use the “graded evaluation”
evaluation method to carry out scientific reforms to ensure the
rationality of the higher education system [11]. ,e Higher
Education Learning Outcome Evaluation (AHELO) faces
challenges such as the validity of scores and score interpretation
and learned from AHELO feasibility studies and other inter-
national evaluation studies to provide references for future
international higher education evaluations [12].

From the perspective of evaluation quality, research fo-
cuses on the reliability and validity of an evaluation. In the era
of big data, we must be good at using data to analyze the
relevance of evaluation indicators, the applicability of eval-
uation methods, and the representativeness of evaluation
subjects to grasp evaluation quality. ,rough dynamic data
analysis, real-timemonitoring of the evaluation and necessary
early warning can be carried out, dynamic evaluation can be
constructed, and timely feedback can be provided to improve
the evaluation. Harper et al. investigated the problem of
“contract cheating” in evaluating Australian higher education
by students outsourcing the evaluation to a third party. ,e
research results show that “contract cheating” can be solved
by improving the teaching environment, such as improving
the teacher-student relationship [13]. Bearman et al. address
the issue of “transparency” in higher education evaluation
standards and propose that teachers can design evaluation
materials, such as rulers, task descriptions, and examples to
convey their intentions. At the same time, they also encourage
students to develop their work and learning methods [14].

3. Assumptions and Symbols

In response to the problems studied in this article, to better
establish the model without affecting the accuracy of the
model, we have made the following assumptions: (i) it is
assumed that the indicators selected in this article can well
represent the comprehensive level of higher education de-
velopment in the country; (ii) it is assumed that the indi-
cators selected in this article can be effectively predicted; (iii)
it is assumed that the trend of the comprehensive level of
higher education development in all the sample countries
selected in this article in the next ten years will be the same as
the previous 20 years and will not be changed due to sys-
tematic adjustments. (iv) it is assumed that this article’s
policy recommendations and plans can be implemented
without interference from external factors. At the same time,
the abbreviations and definitions mentioned in this article
are shown in Table 1.

2 Complexity



4. Comprehensive Evaluation of Higher
Education Development

4.1. Establish an Evaluation Index System. ,e first step in
constructing an evaluation index system is to select evalu-
ation indexes. ,e choice of indexes largely determines the
pros and cons of the model. ,e comprehensive level of a
country or region’s higher education development system
itself, its future development potential, and the social value
behind it can be studied separately. Based on the previous
literature and theoretical analysis, referring to the existing
data research and the availability of data, this article con-
structs an evaluation system of the health status of the higher
education system from the four dimensions of the school
situation, input, output, and overall situation. When

selecting specific indicators, this article also considers
whether the indicators are comparable and relevant, whether
they can be applied on a large scale in the world, and so on.
In the end, 15 indicators are selected to construct the
evaluation index system, a complete evaluation index for the
development of higher education. ,e system is shown in
Table 2. Data for all indicators come from the World Bank
database and Knoema.

4.2. Introduction to the AHP and Fuzzy Comprehensive
Evaluation Method. ,e Analytic Hierarchy Process, ab-
breviated as AHP, is a level weight decision analysis method
proposed by T. L. Saaty. ,e principle of the analytic hi-
erarchy process is to decompose the problem into different

Table 1: Symbols.

Symbols Definition Symbols Definition
AHP-FCE Fuzzy hierarchical integrated evaluation method ARMA Autoregressive moving average model
AHP Analytic hierarchy process FCE Fuzzy comprehensive evaluation model
ADF Augmented dickey-fuller test FV Future values
LCL Lower control line UCL Upper control line
KMO Measure of sampling adequacy Aij Judgement matrix
Wi Eigenvectors λmax Maximum eigenvalue
CI Consistency indicator RI Random consistency indicator
CR Consistency ratio Wij Weights of index i j
Xi p-dimensional random vector of index i μi Index is the mean value of i
Fi q-dimensional random vector of index i εi Special factor with index i
Yt Observed values et Errors
Hi Undetermined factors θj Uncertainty factor of the model

Investment index

Establishment of 
comprehensive 

evaluation system 

AHP-FCE evaluation 

Put forward policies

Future evaluation

Estimation of policy 
effect

Analysis of 
impact factors 

Output indicators

Propose timetable

Principal 
component 

analysis 

ARMA time 
series forecasting 

model 

Sensitivity 
analysis 

School situation 

Overall situation 

Figure 1: Overall thinking process.

Complexity 3



components according to the nature of the problem and the
overall goal to be achieved, and according to the interre-
lationship between the factors and the affiliation relation-
ship. ,e factors are gathered and combined at different
levels to form a multilevel analyze the structural model and
finally make the problem boil down to the determination of
the relatively significant weight of the lowest level relative to
the highest level or the arrangement of the relative order of
superiority and inferiority [15]. ,e analytic hierarchy
process is more suitable for decision-making problems with
hierarchical and interlaced evaluation indicators, and the
target value is difficult to describe quantitatively. ,erefore,
we choose AHP as the primary evaluation method for the
comprehensive level of higher education development.

,e fuzzy comprehensive evaluation method is a com-
prehensive evaluation method based on fuzzy mathematics
[16–20]. ,is comprehensive evaluation method transforms
qualitative evaluation into quantitative evaluation based on
the membership degree theory of fuzzy mathematics, that is,
using fuzzy mathematics to make an overall evaluation of
things or objects restricted by multiple factors. It has the
characteristics of precise results and strong systematicity. It
can also better solve vague and difficult quantity problems.
And it is suitable for solving various nondeterministic
problems. Among the selected indicators, the four indica-
tors, namely the number of scientific journals published per
capita, the number of patent applications per capita, the
knowledge economy index, and the number of R&D re-
searchers, are all numerical data. ,e results will be unstable
if the numerical data is directly substituted into the model
calculation [21]. ,is will result in the distortion of the
calculated score for the comprehensive development level of
higher education. To avoid this result, this paper chooses the
concept of fuzzy set in the fuzzy comprehensive evaluation
method, first processes the data of these four indicators, and
then substitute it into the model to calculate the score.

4.3. Data Standardization. Borrowing the concept of fuzzy
sets to process the four indicators’ data, it is necessary to set
the membership function to calculate the degree of

membership in the fuzzy set theory.,is article also uses this
idea to convert the original data of the indicator into an
interval value of (0-1) through the membership function,
making it like ratio data. ,is is done to increase the
comparability of the indicator and make the final model
more reasonable.

,e membership function of the number of scientific
journals published per capita is A(C2):

A C2( ) �

0.1, C2 ≤ 0.5,

0.2, 0.5<C2 ≤ 3,

0.4, 3<C2 ≤ 8,

0.6, 8<C2 ≤ 15,

0.8, 15<C2 ≤ 20,

0.9, C2 > 20.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(1)

,e membership function of the number of patent ap-
plications per capita is A(C3):

A C3( ) �

0.1, C3 ≤ 1,

0.2, 1<C3 ≤ 3,

0.4, 3<C3 ≤ 5,

0.6, 5<C3 ≤ 8,

0.8, 8<C3 ≤ 10,

0.9, C3 > 10.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(2)

,e membership function of the knowledge economy
index is A(D1)

A D1( ) �

0.2, D1 ≤ 2.5,

D1 − 2.5
(8 − 2.5)

, 2.5<C3 ≤ 8,

0.9, D1 > 8.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎩

(3)

,e membership function of the number of R&D re-
searchers is A(D2)

Table 2: Comprehensive evaluation index system of higher education.

Target layer First-level index layer Second-level index layer Marks

Development of higher education

School situation

Per capita expenditure of college students/GDP A1
Higher education gross enrollment rate A2

Teacher-student ratio A3
,e proportion of international students A4

,e proportion of college students A5

Investment index

Education as a share of GDP B1
Public education as a proportion of total expenditure B2

Education as a share of GNI B3
R&D expenditure as a percentage of GDP B4

Output indicators
Employment rate C1

Per capita scientific journal articles C2
Patent applications per capita C3

Overall situation
Knowledge-economy index D1
Number of R&D researchers D2

High-tech exports as a proportion of manufacturing exports D3
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A D2( ) �

0.2, D2 ≤ 5,

0.3, 5<D2 ≤ 10,

0.4, 10<D2 ≤ 20,

0.5, 20<D2 ≤ 40,

0.7, 40<D2 ≤ 60

0.9, D2 > 60.

,

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(4)

According to the above method, a standard data set can
be obtained.

4.4. Calculate Results. By combining related materials with
the actual situation of life, the relationship and importance
of various indicators in higher education’s comprehensive
development evaluation system are analyzed, establishing a
pairwise comparison matrix [22, 23].

,e elements in each column of the judgment matrix are
standardized. ,e general terms of the elements are as
follows:

Aij � Aij ÷ 
n

i,j�1
Aij. (5)

After normalization, use the sum and product method to
calculate and add the judgment matrix of each column. Wi

has been obtained.

Wi � 
n

i,j�1
Bij. (6)

,e element Wi is a ranking weight value of the relative
importance of a factor of the same level to a factor of a higher
level.

W � W1, W2, . . . , Wn( 
T
. (7)

In the normalization process, the approximate solution
of the feature vector is obtained. Calculate the maximum
eigenvalue of the judgment matrix λmax

λmax � 
n

i�1

(AW)i

nWi

. (8)

After that, we can ensure that the ranking is consistent
with the consistency check. ,e so-called consistency check
is the allowable range of A.

,e consistency index of the pairwise comparisonmatrix
is

CI �
λmax − n

n − 1
. (9)

Tomeasure the size of CI, a random consistency index RI
is introduced. ,e method is as follows: randomly construct
500 pairwise comparison matrices and obtain the consis-
tency index.

RI �
CI1+CI2 + · · · + CI500

500
. (10)

,e ratio of the consistency index CI. ,e random
consistency index RI expressed in the same order is called
the random consistency ratio (CR).

CR �
CI
RI

. (11)

,e CR< 0.1 was obtained through the level analysis
software and passed the consistency check. ,e feature
vector is calculated by formula (7), that is, the weight of each
index. ,e index weights are shown in Table 3.

After obtaining the index weights, a comprehensive
evaluation model of the development level of higher edu-
cation can be established, wAj, wBj, wCj, wDj are the weight of
each indicator; Aj, Bj, Cj, Dj are the data value of each
indicator [24].

SA � 

5

j�1
wAjAj, (12)

SB � 

4

j�1
wBjBj, (13)

SC � 
3

j�1
wCjCj, (14)

SD � 
3

j�1
wDjDj, (15)

S � SA + SB + SC + SD. (16)

Substituting the index data sets of the selected 18
countries in the first 20 years into the model (16), after
calculation, the evaluation scores of the comprehensive
development level of higher education in each country in the
20 years from 2001 to 2020 are obtained. ,e results are
shown in Figures 2 and 3.

5. Putting Forward Improvement Policy

5.1. Principal Component Analysis. For selected countries,
this article uses SPSS software principal component analysis
to model and analyze higher education data in countries and
regions that need to be improved. In addition, this paper
performs dimensionality reduction processing on 15 indi-
cator variables, eliminating the less influential indicators and
reducing the application of such indicators; on this basis, the
indicators with more significant impact have been deter-
mined, further expanding their scope of influence and
making breakthroughs in the education system [25]. ,e
data analysis results are shown in Table 4.

,e results of the principal component analysis calcu-
lated by the software are as follows: According to the
principle that the characteristic value is greater than 1, the
principal component analysis method is used to extract a
total of 4 principal factors, and the cumulative variance
contribution rate is 86.967%, which represents most of the
information [26, 27]. ,ese four main factors can replace all
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the original indicators to describe the development of higher
education in Japan. ,e eigenvalues and variance contri-
bution rates corresponding to the 4 main factors are shown
in Table 4. It can be seen that the variance contribution rate
of the first main factor is the largest (33.997%), which is the
most important influence factor; the variance contribution
rate of the second leading factor. Secondly, it is the second
most important influencing factor; the variance contribution

rate of the third and fourth main factors is lower than that of
the first two.

,e first influencing factor is the gross enrollment rate of
higher education, which belongs to the school level. ,e
gross enrollment rate of colleges and universities is an
important factor that affects the scale of colleges and uni-
versities. ,e second influencing factor is the ratio of public
education expenditure to total expenditure, the investment
level. ,e financial investment can significantly affect the
quality of colleges and universities’ investment in running
schools and has a decisive effect. ,e third influencing factor
is the teacher-student ratio, which belongs to the school
level. ,e teacher-student ratio can reflect the efficiency of
the utilization of human resources in colleges and univer-
sities. ,e fourth impact factor is the knowledge economy
index, which belongs to the overall national level. ,erefore,
it can be concluded that the indicators that lead to the
imperfection of the Japanese higher education system are
mainly caused by school and social investment. [28].

5.2. A Blueprint for the Higher Education System. As one of
the world’s higher education powers, Japanese higher ed-
ucation has been popularized. By the beginning of this
century, Japan had established a complex and

Table 3: ,e weight of each indicator.

Index A1 A2 A3 A4 A5 B1 B2 B3
Weights 0.0453 0.0842 0.0615 0.0374 0.0215 0.0521 0.0389 0.0302
Index B4 C1 C2 C3 D1 D2 D3 —
Weights 0.0289 0.0809 0.0867 0.0825 0.1364 0.1399 0.0738 —
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Figure 2: ,e scores of higher education development in various countries in the past 20 years.
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Figure 3: ,e weight of each indicator.
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comprehensive quality assurance system with various forms
and multiple subjects, including government evaluation,
university self-evaluation, and third-party evaluation.
However, since the 1990s, in education, the Japanese gov-
ernment has formulated and implemented a series of policies
aimed at slowing down compliance and promoting the
autonomy of higher education institutions. ,e develop-
ment of the Japanese higher education system is in con-
tradiction with its quality evaluation and guarantee system,
and to a certain extent, has affected the goal of the glob-
alization of the Japanese higher education system. [29, 30].

At present, the Japanese higher education system has
certain deficiencies compared to other countries. We have
established a hierarchical analysis model for higher education
by carefully considering various factors and selecting fourmain
components using principal component analysis. It is found
that the shortcomings of Japanese higher education are more
prominent in three aspects: school, community, and country.

5.2.1. In terms of School

(1) 3e problem. ,ere is a contradiction between the
hierarchical evaluation system and the autonomy
and self-discipline development of universities.

(2) Solution. Under this circumstance, we believe that
universities can establish a quality evaluation system
that is compatible with university development. At
the same time, universities need to strengthen the
link between evaluation results and financial allo-
cations and increase the openness and transparency
of evaluation results. To correctly and scientifically
evaluate and improve the quality and service level of
the school [31].

5.2.2. In terms of Community

(1) 3e problem. In the early 1990s, unfair admissions
often occur due to family economy, parents’ occu-
pation, educational background.

(2) Solution. We believe it can be tried as an economic
redistribution policy that eliminates the expansion of
the higher education entrance gap and the inter-
generational transmission chain of poverty and
provides government financing subsidies for extra-
curricular tuition fees and examination fee loans for
middle and high school graduating classes. ,e
loaned funds will be fully exempted after the students
formally obtain the qualifications for further studies.
At the same time, a new scholarship policy for high
school and college students can be formulated. ,e
primary goal of these policies is to increase the
college admission rate for children from families
with financial difficulties. ,is will further expand
the need for poor students to receive higher edu-
cation, creating an educational environment for
children from low-income families to study at ease.
And ultimately, it can indirectly achieve fair access to
higher education [32].

5.2.3. In terms of Country

(1) 3e problem. Japanese education expenditure as a
percentage of GDP is at a relatively low level among
OECD countries. Compared with other developed
countries, the Japanese government invests less in
higher education.

(2) Solution. We believe that the Japanese government
can increase its investment in national school edu-
cation, which can provide education subsidies for
students whose families are in financial difficulties
[33, 34].

5.2.4. Summary of Expectations. From the perspective of
goal orientation, the school-running philosophy should be
based on the people’s needs for higher education and social
investment. ,e country should pursue fair and diversified
goal orientation. From educational development, the school

Table 4: Principal component extraction analysis of total variance explanation.

In.
Initial eigenvalue Extract the sum of squares of the

load Rotating load sum of squares

Total Var. Gra. Total Var. Gra. Total Var. Gra.
1 5.10 33.99 33.99 5.10 33.99 33.99 4.75 31.69 31.69
2 2.99 19.94 53.93 2.99 19.93 53.93 2.82 18.82 50.52
3 2.53 16.89 70.83 2.53 16.89 70.82 2.11 14.07 64.59
4 1.67 11.16 81.99 1.67 11.16 81.98 1.93 12.90 77.49
5 0.75 4.98 86.97 0.75 4.98 86.96 1.42 9.47 86.96
6 0.56 3.71 90.68 — — — — — —
7 0.43 2.88 93.56 — — — — — —
8 0.36 2.41 95.97 — — — — — —
9 0.21 1.39 97.35 — — — — — —
10 0.20 1.34 98.69 — — — — — —
11 0.13 0.87 99.56 — — — — — —
12 0.04 0.24 99.79 — — — — — —
13 0.03 0.17 99.97 — — — — — —
14 0.02 0.03 100.00 — — — — — —
15 0.01 0.01 100.00 — — — — — —
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level should put the characteristics of diversified devel-
opment of higher education in a prominent position. At
the same time, society and the country should focus on
improving the ability to serve economic and social de-
velopment. From the perspective of education quality, the
school level should firmly grasp the quality and realize the
transformation of higher education development to a
high-quality development mode. Social investment and
the country should correctly guide the quality concept of
colleges and universities to achieve all-around develop-
ment. If the above points can be earned, the Japanese
higher education system will be more complete, and the
gap with other developed countries will become smaller
and smaller.

5.3. Variable Classification Based on Factor Analysis.
Considering the need to study the internal dependence and
basic structure between different indicators, we intend to use
factor analysis to measure the health of the country’s current
and healthy sustainable systems [35]. ,e basic idea of factor
analysis is to classify the observed variables and group
closely related ones into the same category. ,e essence of
factor analysis is to establish a linear mapping from a high-
dimensional space to a low-dimensional space.,emapping
maintains some structure of the sample points in the high-
dimensional space. And it converts multiple indicators into a
few comprehensive indicators with the idea of dimension-
ality reduction. ,ese few unmeasured comprehensive in-
dicators are usually called common factors [34–36]. ,e
mathematical model of factor analysis is generally expressed
as follows:

Xi � μi + ai1F1 + · · · + aiqFq + εi. (17)

Among them, X � (x1, x2, . . . , xp)T is a p dimensional
random vector, the mean is μ; F � (f1, f2, . . . , fq)T is a q

dimensional random vector (q≤p); εi is a noteworthy
factor; E(F) � 0, E(ε) � 0Cov(F, ε) � 0; D(F) � I.

Factor analysis generally requires three steps: judging the
original variables, extracting main factors, and performing
factor rotation. ,e specific process is as follows.

First, determine whether the original variable is suitable
for factor analysis. According to the collected data and the
classification of the comprehensive evaluation indicators in
Table 4, a set of observation data is obtained for analysis.
Because factor analysis requires a strong correlation between
variables, the original variables must be correlated and tested
before factor analysis. ,e SPSS statistical software is used to
calculate the observation data, and the KMO test value is
0.742 (>0.5). ,e significance efficiency of Bartlett’s sphere
test is 0.000 (<0.05), indicating that the indicators have a
strong correlation and are more suitable for factor analysis
[37].

Secondly, extract the main factor. ,en the specific re-
sults and analysis are obtained through principal component
analysis.

Again, perform factor rotation.,e degree of correlation
between the main factor and the original variable index is
characterized by the factor loading value. ,e larger the

factor load value is, the more information the factor contains
in the corresponding original variable index. To obtain a
simpler structure and facilitate better interpretation of the
factors, we use orthogonal rotation with maximum variance
to rotate the factor loading matrix of the main factor. And
after multiple rotations, the orthogonal rotation factor
loading matrix of 4 main factors is obtained, according to
Table 5.

5.3.1. 3e First Factor. ,e first common factor and the
principal component load weight is 31.692%, indicating the
load value of the five indicators of per capita expenditure of
college students, the gross enrollment rate of higher edu-
cation, teacher-student ratio, and the proportion of inter-
national students.

5.3.2. 3e Second Factor. ,e load weight of the principal
component of the second common factor is 18.829%, in-
dicating that the four indicators of education accounted for
GDP ratio, public education accounted for total expenditure,
education accounted for GNI, and R&D expenditure
accounted for GDP.

5.3.3. 3e 3ird Factor. ,e third common factor, the
principal component loading weight, is 14.072%, indicating
that the employment rate, the number of scientific journal
articles per capita, and the number of patent applications per
capita have relatively large loading values, which are factors
in terms of output.

5.3.4. 3e Fourth Factor. ,e fourth common factor has a
principal component loading weight of 12.901%, indicating
that the three indicators of the knowledge economy index,
the number of R&D researchers, and the proportion of high-
tech exports in manufacturing exports have relatively large
loading values.

5.4. Comparison of the Status Quo and the Blueprint. In
recent years, the Japanese government has attached great
importance to the internationalization of higher education
and vigorously promotes university reform and interna-
tionalization. Japan strives to strengthen higher education’s
versatility, enhance the international competitiveness of
higher education, and ultimately improve training capa-
bilities. ,e talents provide suitable environmental condi-
tions. After Japan has made corresponding changes to its
higher education system, school-age students have decreased
year by year. ,e proportion of private schools has been
significant [38]. Given the current gross enrollment rate of
more than 50% and the characteristics of nonnational elite
education, Japan has shifted the training model from elite
education to mass vocational education in the education
system, which has increased the popularity of higher
education.

Compared with the existing system, and based on the
existing cases in Japan, the existing system and the system
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blueprint are compared and analyzed from four aspects. It is
concluded that the level of higher education under this
model has been dramatically improved.,e implementation
effects and advantages of the system proposed in this paper
are as follows.

5.4.1. At the School Level. In recent years, Japanese quality
evaluation and guarantee policies have strengthened the
connection between the evaluation system and the types and
levels of university development. Standardize evaluation
procedures and methods by formulating a strict evaluation
system. All schools carry out quality construction by their
announced plans and goals and maintain fairness and
transparency in evaluation.

5.4.2. At the Investment Level. Japan has increased its in-
vestment in education in recent years and has increased
education subsidies for state and private universities. Under
such a policy, the higher education system can also be more
complete, and the prospects are broader.

5.4.3. At the Output Level. Mainly due to the impact of the
new crown epidemic, employment in Japan has gradually
increased in recent years. ,e government analyzed that the
lack of a workforce has led to high demand for corporate
recruitment. In short, the employment rate in Japan and
Japanese per capita scientific journal papers has been in-
creasing this year. ,e number of patent applications and

per capita is also gradually increasing, showing a healthy and
sustainable state.

5.4.4. At the Overall Level. ,e Ministry of Education, Cul-
ture, Sports, Science, and Technology of Japan set out to
formulate a new scholarship policy for high school and uni-
versity students in 2014. Japanese annual high school fees of
400 billion yen will be changed from the Generalized System of
Preferences to the focus of family income restrictions. In ad-
dition, to improve the fairness of higher education admission
opportunities, Japan has implemented a three-pronged
transformation to the uneven distribution of normal and
secondary education resources. ,at is, government financial
allocations are treated equally, allowing teachers and principals
to implement regular mobility; according to different regions
and economic development levels, different transfer payment
ratios are determined to ensure that compulsory education
treats children in rich and poor areas equally; the Japanese
government directly bears the responsibility of mandatory
education school teaching. ,e head fee of the staff eliminates
the difference in the treatment of teachers in different schools.
,e provisions of these policies have enabled the teacher
qualifications and hardware facilities of primary and secondary
schools to reach the national standard even in remote and
backward villages.

In summary, the results of the current higher education
system in Japan that we have chosen are roughly similar to
the healthy and sustainable system proposed above.
,erefore, under this model, the country’s higher education
system can be improved.

Table 5: Rotation component matrix.

Variable
Main ingredient

1 2 3 4 5
1 0.916 0.112 − 0.164 − 0.902 − 0.127
2 0.827 0.278 − 0318 − 0.827 − 0.537
3 0.818 0.056 0.383 − 0.891 0.818
4 0.210 0.852 − 0.783 − 0.069 0.025
5 0.795 − 0.219 − 0.807 0.037 0.015
6 0.045 0.985 − 0.009 0.010 − 0.006
7 − 0.042 0.925 0.008 − 0.007 0.003
8 0.775 0.869 0.116 0.392 − 0.934
9 − 0.274 0.760 0.194 − 0.524 − 0.826
10 − 0.011 0.543 − 0.187 − 0.108 − 0.966
11 0.012 − 0.115 0.998 − 0.850 − 0.065
12 − 0.822 0.227 0.878 − 0.162 0.086
13 0.841 − 0.094 0.427 0.077 0.090
14 − 0.902 − 0.099 0.971 0.111 0.121
15 − 0.910 − 0.034 0.854 0.154 0.013
16 0.210 − 0.406 0.077 0.994 − 0.406
17 − 0.822 − 0.108 0.121 0.910 − 0.108
18 − 0.011 − 0.112 0.013 0.822 − 0.850
19 0.383 0.090 − 0.406 0.902 − 0.187
20 − 0.406 0.086 − 0.162 − 0.971 0.826
21 − 0.112 0.013 0.086 − 0.406 0.822
22 − 0.108 − 0.162 0.121 0.406 0.841
23 0.194 0.077 0.154 0.090 0.902
24 0.121 0.013 − 0.162 0.086 0.854
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6. Prediction of Policy Implementation Effect

6.1. Analysis of Higher Education Health Status Based on the
ARMA Model

6.1.1. ARMA Model Introduction. ,e ARMA model is a
relatively mature model, suitable for short-term forecasting.
,e establishment of a model requires the time series to be
random and stable. A large amount of data is needed, and a
computer program needs to be written to identify the model.
,e ARMA model is the most mature time series forecasting
model developed today, and it has unique advantages in
capturing the linear information of the data. Support Vector
Machine (SVM) is a machine learning method based on
structural risk minimization. A large amount of literature uses
the ARMAmodel to predict stock prices, the travel time of BRT
vehicles, air-conditioning power consumption, etc. ,e overall
process framework of the ARMA model is shown in Figure 4.

(1) AR Model. AR model is also called an autoregressive
model. Its prediction method is to predict by a linear
combination of past observations and current in-
terference values. ,e mathematical formula of the
autoregressive model is as follows:

Yt � H1Yt− 1 + H2Yt− 2 + · · · + HpYt− p + et, (18)

where p is the order of the autoregressive model;
Hi(i � 1, 2, . . . , p) is the undetermined coefficient of
the model; et is the error; Yt is a time series (18).

(2) MA Model. ,e MA model is also called the moving
average model, and its prediction method is to predict
the linear combination of the past interference value
and the current interference value. ,e mathematical
formula of the moving average model is as follows:

Yt � et − θ2 et− 1 − θ2et− 2 − · · · − θqet− q, (19)

where q is the order of the model; θi(i � 1, 2, . . . , q)

is the undetermined coefficient of the model; et is the
error; Yt is the observed value (19).

(3) ARMA Model. ,e combination of the autore-
gressive model and the moving average model
constitutes the autoregressive moving average model
ARMA, used to describe the stationary random
process. ,e mathematical formula is as follows:

Yt � H1Yt− 1 + H2Yt− 2 + · · · + HpYt− p + et

− θ1et− 1 − θ2et− 2 − · · · − θqet− q.
(20)

6.1.2. Model Establishment and Solving. ,is article firstly
builds an ARMA-SVM combined forecasting model. It uses
the ARMAmodel to predict the changes of each indicator in
the next thirty years. ,erefore, the linear change trend is
included in the results of the ARMA model prediction, and
then it uses the SVM model to predict its noncompliance.
,e linear part is finally weighted with the original data, and
the optimal weight combination is selected to predict the

various indicators of higher education. Finally, we use the
evaluation model mentioned above to evaluate the predicted
results after thirty years. It can be considered that the
predicted evaluation results are the sustainable evaluation of
national higher education.

,e basic process of the optimal weighting method to
determine the weight of the combined forecastingmodel: Let
t(t� 1,2,3, ..., n) be the original time series, n is the number of
samples, the combined prediction model composed of these
single models is as follows:

y
∧

i � 
m

i�1
wiyit, (21)

y
∧

i represents the combined predicted value at time t, wi

represents the weight of the i-th single prediction model, yit
represents the predicted value of the i-th single model at time t.



m

i�1
wi � 1, wi ≥ 0, i � 1, 2, 3, . . . , m. (22)

,en set the prediction error of the i-th prediction model
at time t according to the above conditions eit

eit � yt − yit. (23)

,eformulayt represents the actual value at time t, t� 1,2,3,
..., n, and the essence of the optimal weighting method is based
on the principle of the formula. ,e principle of the smallest
sum of squares of prediction errors determines the weighting
coefficients of each single prediction model. Planning model at
this time for

minM � 
n

t�1
e
2
it

s.t. 
m

i�1
wi � 1, w≥ 0, i � 1, 2, 3, · · · , m

⎧⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎩

, (24)

Obtaining a sequence 
of observations

Stationarity test Difference operation

White noise test Fitting ARMA modules

Analysis results

Failed

Pass

Pass

Failed

Figure 4: ARMA model flowchart.
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where M is the objective function, the above formula is
expressed as a matrix form: W � [w1, w2, w3, . . . , wm]T,

Error information matrix. E �

e1(1) · · · · · · e1(m)

⋮ ⋱ ⋰ ⋮
⋮ ⋰ ⋱ ⋮

en(1) · · · · · · en(m)

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

make R � [1, 1, 1, . . . , 1] is a one-dimensional vector with all
1 element, then the sum of squared errors of the combined
prediction model Q for

Q � 
n

t�1
e
2

� 
n

t�1


m

i�1
wieit

⎛⎝ ⎞⎠

2

� W
TEW. (25)

,us, the problem to be solved becomes the following
optimization problem for solving constraints:

minQ � W
TEW

s.tRT
W � 1

W≥ 0

⎧⎪⎪⎪⎨

⎪⎪⎪⎩

(26)

Lagrangian multiplier factor,
Q � WTEW + λ(RTW − 1); to make Q the smallest value,
you need W. ,e first-order partial derivative is zero, that is,

zQ

zS
� 2EW + λR � 0. (27)

Get the optimal solution: W � E− 1R/RTE− 1R. Calculate
the sum of squared errors of the combined prediction model
Q. ,e minimum value: minQ � 1/RTER. At the same time,
to ensure E exist, which requires m error vectors of each
prediction model are linearly independent. ,e overall
model framework is shown in Figure 5.

6.1.3. Analysis of the Healthy Development Trend of Higher
Education. ,e use of the ARMA model requires that the
time series be stable, and the original data needs to be tested
for stationarity. ,is uses ADF inspection and KPSS in-
spection, as shown in Table 6 and Figure 6.

,ey are combined with the analysis of the time series
forecast table. It can be seen from the time series forecast
table that the health status of Japanese universities is
gradually rising, showing an upward trend. Japanese uni-
versity health expectation in 2046 is 8.21, surpassing the
Japanese university’s health expectation of 7.9, indicating
that Japan has achieved the previously preset reasonable and
expected vision of most universities in the world. ,erefore,
the implementation timetable interval is limited to 5 years,
but the cycle is 30 years. And the period is adjusted to
achieve the target expectations.

6.2. Analysis of the Healthy Development Trend and Imple-
mentation Timetable of Higher Education. Based on the
previous time series forecast table and the current devel-
opment of the Japanese higher education system, targeted
development policies and corresponding policy imple-
mentation timetables are proposed for the future develop-
ment of Japanese higher education, including students (S1),

teachers (T), schools (S2), communities, (C), and Country
(N); these five aspects are the future implementation di-
rection of Japanese higher education policy. Regarding the
period for policy implementation, we choose the 20 years
from 2021 to 2041. ,e forecast timetable for higher edu-
cation is shown in Figure 7.

6.2.1. Educational Implementation Policies for Students.
Students from their home countries can complete their
studies and receive higher education knowledge through
government-funded scholarships and tuition subsidies when
the family cannot afford expensive school expenses. ,is has
resulted in a corresponding increase in the employment rate
of students and the gross enrollment rate of fresh graduates.
Because the policy implementation period is considerable,
the scope of understanding will be wider, making the Jap-
anese higher education model attractive to some interna-
tional students. And it can increase the proportion of
international students, increasing the number of talents that
will eventually be cultivated.

6.2.2. Policies on Teacher Education Implementation.
Since the increase in the gross enrollment rate of fresh
graduates will make the teaching staff less than before the
implementation of the policy, the proportion of full-time
teachers during this period will also increase. Similar to the
impact on students in the previous paragraph, because the
Japanese higher education model is attractive to some
foreign teachers, it will increase the proportion of foreign
teachers and teachers with a background of studying abroad.

6.2.3. About the School’s Education Implementation Policy.
After implementing a strict evaluation system, the quality of
institutions of higher learning will be improved, and the
scale of enrollment will also increase accordingly. ,e final
stage of policy implementation has covered the whole
country. ,erefore, during this accumulation period, the
actual output of scientific research of higher education in-
stitutions will increase, and the ranking of solid subjects of
higher education institutions may also rise.

6.2.4. Educational Implementation Policies in the
Community. Due to the popularity of higher education and
the acceptability of the masses, after implementing relevant
policies, community publicity and the number of regular
thought exchange meetings will increase. ,e penetration
rate of community higher education will also increase due to
the government’s implementation of relevant policies for
school faculty. After eliminating the difference in the
treatment of teachers from different schools, the number of
higher education institutions in the community will in-
crease, and the higher education penetration rate will reach a
very high level.

6.2.5. Regarding the National Education Implementation
Policy. After the relevant policies are adjusted and changed,
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the government’s expenditure on education funds will in-
crease. At the same time, the number of funds allocated for
education equity will be guaranteed. ,en, the higher ed-
ucation system will be more complete. In addition to the
implementation of domestic policies and the introduction of

foreign talents, the number of national conferences held by
countries in the final stage of the plan will increase signif-
icantly. With the exchanges of domestic and foreign experts
and scholars, the output of high-level papers will also in-
crease significantly.

Students Teachers Schools
Higher

Education
Health Status

Community Country

Wavelet outlier
calculation

Spline data
completion

Space Analysis Time Analysis

Support Vector
Machine (SVM) ARMAPredict the

non-linear part
Forecast five-
year changes

Results analysis
and evaluation

Figure 5: ,e ARMA-SVM-combined forecasting model.

Table 6: Time-series forecast table.

Model 2021 2026 2031 2036 2041 2046 2051

VINH
FV 5.16 5.91 6.34 7.42 8.09 8.21 9.18
LCL 4.87 4.99 5.11 5.24 5.46 5.98 6.00
UCL 7.13 8.45 9.01 10.01 10.43 11.03 11.99

Time-series forecast table.
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Figure 6: Time-series forecast table.
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7. Conclusion

According to the relevant theories of the evaluation model and
the prediction model, this article establishes a comprehensive
evaluation index system for the development level of higher
education. And it uses a combination of subjective and ob-
jective evaluation methods, which calculate the scores of the
development level of higher education in each country. After 20
years of comparing the level of healthy development in 18
countries, this paper found that European and American
countries tend to have a higher level of development. However,
the health level of higher education in Asian countries is
relatively low. Finally, we further set Japan as a target country,
proposing improvement policies and looking for core obstacles
to the development of higher education. ,e article also
proposes corresponding policy improvement plans and eval-
uates the effectiveness of the procedures we provide.,e results
show that the policies we propose enable Japan to obtain a
higher education development score. In the next 20 years, the
implementation of the Japanese higher education improve-
ment policy was more pronounced, indicating that the em-
pirical conclusions of this article are reasonable. In short, we
believe that to achieve the requirements of higher education
development, the international community should work to-
gether and actively cooperate. Countries should strengthen
funding requirements in all aspects from students, teachers,
schools, communities, and governments to provide the im-
petus for higher education and contribute to the future de-
velopment of higher education. [39].
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