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Abstract 

Having a healthy and sustainable higher education system is particularly important for 
the future development of a country. In order to help better understand and effectively 
solve the problems, our team has done the following: our model is based on CIPP model. 
Using SPSS software and principal component analysis method to model and analyze the 
data, and verifies it by systematic clustering method. Secondly, time series analysis 
model ——ARIMA model are established and solved by R software. In view of question 
one, established a health system to evaluate national higher education systems. First, by 
consulting the literature, we selected the data of 13 representative countries from 2014 
to 2018, using the CIPP model to establish a reasonable evaluation index model, and use 
principal component analysis. Using SPSS to weight the indicators, calculated the scores 
and rankings of countries, and draw the dynamic trend map of ranking. Get the United 
States, Germany and other higher education systems score higher, and choose China as 
the higher education system there is room for improvement. In view of question two, we 
should formulate policies and suggestions for China's health and stability of higher 
education. Firstly, the static index statistical analysis, it is concluded that the reasons for 
China's backwardness are higher education foundation, higher education investment 
and other indicators are low. According to a certain weight to assign each factor, using 
principal component analysis, the new score is calculated, and the ranking of China is 
rising, which shows the effectiveness of the policy. In view of question three, the index 
prediction model is established by using time series analysis. According to the target 
policy, the index data of China in 2016 are selected. The values of each index in the next 
five years are calculated quantitatively by R. Compare the data of 2017 and 2018, getting 
the accuracy of the prediction model, and draw the implementation schedule. At the 
same time, the practical influence of the transition period of policy implementation is 
discussed, and suggestions are given. Finally, we carried out error analysis and 
sensitivity analysis of the results, and evaluated the advantages and disadvantages of the 
model, and the model is successfully established and implemented. 
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1. Introduction 

1.1. Background 

A healthy and sustainable higher education system is very important to a country, higher 
education is closely related to the industry and citizens. Under the impact of the current 
epidemic of COVID-19, people need to assess the strengths, weaknesses and feasibility of higher 
education systems in various countries, so that a more healthy and sustainable development 
system can be constructed. A good higher education system involves costs, equity, 
opportunities, teaching quality and other aspects, and people need to think deeply to effectively 
implement it. After establishing the higher education system model, different countries can be 
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substituted to assess their higher education health. According to the suggestions given by the 
model, people can optimize the national higher education system, and gradually migrate to the 
proposed health and sustainability state over time. 

1.2. Restatement of the Problems 

● Developing a model for assessing national higher education health systems, and the model is 
based on indicators such as equality and quality of education, which requires application to any 
country worldwide. 

● According to the model, substitute some countries to find out the health index, finding a 
country with room for improvement to analyze it. 

● Providing recommendations for designated countries, to determine which indicators 

 can be adjusted to improve their educational health. 

● Setting a timetable to analyse the concrete manifestation, with time change on the 
improvement of educational level. 

● Evaluation of model effectiveness and expected impact. 

● Discussing the difficulties in model implementation, and the role of model application in the 
real world. 

1.3. Overview of Our Work 

The problem requires the team to develop a model at the national level, to establish a healthy 
and sustainable evaluation system of higher education system quality. We first use principal 
component method and analytic hierarchy process to construct the model. Then we also use 
principal component analysis and assignment weight method to analyze Chinese higher 
education model. Making schedule, doing sensitivity analysis, error analysis. The team work 
framework diagram is shown in Figure 1. 

 

 
Figure1. The Overview of Our Work 

2. General Assumptions and Justifications 

Our team makes the following basic assumptions to simplify the problem. Each of our 
hypotheses is true and consistent with the basic facts. 

● Assuming that the research and data collected are accurate, individual data are biased but 
within normal acceptance. 
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● It is assumed that the index provided in this paper, which is corresponds to the existing 
literature to a certain extent, and the test is in line with the reality. 

● Assuming that the indicators considered in the model can comprehensively reflect the state 
of education health in the country, the countries selected for the model are at different levels of 
development. 

3. Building Models to Solve Problems 

3.1. Evaluation System of Health Status in Higher Education System 

3.1.1. CIPP Higher Education System Evaluation Model (Model I) 

(1) Preparation of models 

CIPP (Context, Input, Process, Product) The model is proposed by Stavrbim, a famous American 
education evaluation expert. It is believed that the evaluation process includes four parts: basic 
evaluation, input evaluation, process evaluation and result evaluation. The evaluation of higher 
education development quality is in line with the evaluation of CIPP model process, and the 
CIPP model is widely used in the world. Based on this model, this paper constructs the "basic-
input-process-performance" analysis framework of higher education development quality 
evaluation. As shown in Figure 2. 

 

 
Figure 2. CIPP Model Evaluation Process of Higher Education Development Quality 

 

(2) Establishment of the model 

In this paper, the index of higher education is divided into four categories: the basis of higher 
education, the input of higher education, the process of higher education, and the performance 
of higher education development. Based on the relevant international higher education 
evaluation indicators, and domestic and foreign research results, nine indicators of higher 
education development quality evaluation are finally established, as shown in. 

 

Table 1. Higher Education Health Assessment 
Goal Criteria layer Index 

Higher Education Health 
Assessment 

Higher education 
Gross national expenditure X1 

Years of expected higher education X2 
Net flows of international students X3 

Higher education inputs 
Number of teachers in higher education X4 

GE X5 
PGE X6 

Higher education process Foreign enrolment ratios X7 

Higher Education Results 
Patent applications X8 

Science journal articles X9 

 

3.1.2. Principal component analysis (Model II) 

(1) Preparation of models 

● Pre-processing of data 

Selecting the middle year 2016 China, Japan, the United States and other national data for 
specific analysis. The first is data pre-processing, which mainly includes missing data 
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complement and dimensionless data processing. For the lack of some indicators in developing 
countries such as China, use the average to make up. The data of index system are 
dimensionless and eliminated to make it comparable. We processed raw data through 
standardization. With n samples and p indicators, the data matrix is available as 𝑋 = (𝑋𝑖𝑗)𝑛∗𝑝 , 

among 𝑛, 𝑗 = 1,2,3. . . , 𝑝. Standardized transformation of data using Z-score methods. 

𝑥𝑖
∗ =

𝑥𝑖−𝑥

𝜎
, 𝑥 =

1

𝑛
∑ 𝑥𝑖

𝑛
𝑖=1 , 𝜎 = √

1

𝑛-1
∑ (𝑥𝑖 − 𝑥)2𝑛

𝑖=1                               (1) 

(2) Establishment of the model 

● Correlation matrix of indicator data 

By using R factor analysis, the random variables are 𝑋 = (𝑥1, 𝑥2, 𝑥3, . . . , 𝑥𝑝) 

Use common and random factors to represent random variables: 

𝑋𝑖 = 𝑎𝑖1𝑓1 + 𝑎𝑖2𝑓2 + ⋯ + 𝑎𝑖𝑚𝑓𝑚 + 𝑒𝑖                                                 (2) 

here, the 𝑓1, 𝑓2, 𝑓𝑚 is the common factor and the e i is the variable random factor. The model is 
represented as a matrix: 
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The model expression is 𝑋 = 𝐴𝐹 + 𝑒, factor load matrix is expressed by A and the 𝑎𝑖𝑗  is factor 

load. The model can be used to represent the correlation between indexes. 

● Correlation matrix 𝑅, eigenroot, eigenvector, principal component 

The p characteristic root 𝜆𝑔(𝑔 = 1,2, . . . , 𝑝) can be obtained from the feature equation 

|𝜆𝑖𝑝 − 𝑅| = 0  The order of size is 𝜆1 ≥ 𝜆2 ≥ ... ≥ 𝜆𝑝 ≥ 0 . It is the variance of the principal 

component, its size describes the large role of each principal component in describing the 
evaluated object. The characteristic equation, each characteristic root, corresponds to a 
characteristic vector as:  

𝐿𝑔 (𝐿𝑔=lg1,lg2,…,lgp) g =1,2,-, p                                                       (4) 

Converting standardized index variables into main components: 

𝐹𝑔=lg1𝑋1+lg2𝑋2…+lgp𝑋𝑝(g =1,2,..., p)                                                (5) 

𝐹1 is called the first principal component, 𝐹2 is called the second principal component,..., 𝐹𝑃 is 
called the 𝑝 principal component. 

● Variance contribution rate, number determined  

The number of principal components is equal to the number of original indexes. If the number 
of original indexes is more, it is more troublesome to carry out comprehensive evaluation. 
Principal component analysis is to select as few 𝑘 principal components (𝑘 < 𝑝) as possible for 
comprehensive evaluation, at the same time to make the amount of information lost as little as 
possible. The 𝑘 value is determined by the variance contribution rate ≥85%. 

● Comprehensive evaluation of k principal components 

The linear weighted value of each principal component: 

𝐹𝑔=lg1𝑋1+lg2𝑋2…+lgp𝑋𝑝 g=1/2,...,                                                 (6) 

Then 𝑘 weighted summation of the k  principal components, that is, the final evaluation value 
is obtained, and the weight is the variance contribution rate of each principal component. 
Finally, the evaluation value is obtained. 
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(3) Solution of the model 

Using SPSS software to analyze, first 𝐾𝑀𝑂 and Bartlett inspection. 𝐾𝑀𝑂 test is a test of whether 
variables are suitable for factor analysis. 𝐾𝑀𝑂 >0.5 is suitable for factor analysis and the P value 
of Bartlett test is less than 0.05. 

Table 2. 𝐾𝑀𝑂 and Bartlett tests 
KMO and Bartlett tests 

KMO sampling fitness 0.629 

Bartlett Sphericity Test 
Last read chi-square 72.768 

free degree 36 
significance 0.000 

 

From the Table 2 can be obtained KMO =0.629, indicating that it is suitable for factor analysis. 
At the same time, the P  value is 0.000, far less than 0.05, which also shows that factor analysis 
can be done. According to the characteristic root and variance contribution rate, it can be 
concluded that each principal component can explain the total variance of the original variable. 
As can be seen from Table 3, three principal components have been retained. 

 

Table 3. Total variance explanation 

 
Initial eigenvalue Extract the square sum of the load 

total variance percentage Cumulative% total variance percentage Cumulative% 
1 3.375 37.495 37.495 3.375 37.495 37.495 
2 2.593 28.814 66.309 2.593 28.814 66.309 
3 1.278 14.200 80.509 1.278 14.200 80.509 
4 0.757 8.416 88.925    
5 0.431 4.791 93.717    
6 0.295 3.276 96.993    
7 0.186 2.063 99.056    
8 0.076 0.846 99.901    
9 0.009 0.099 100.000    

Extraction method: principal component analysis 

 

Gravel diagram can be seen to retain three factors, you can summarize most of the  

Information, as shown in Figure 3. 

 
Figure 3. Gravel diagram 

 

Figure 3 shows that the extraction of three common factors can be satisfied. 
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Table 4. Rotating Component Matrix 
 Component 1 Component 2 Component 3 

Zscore(X1) 0.405 0.633 -0.256 
Zscore(X2) -0.142 0.748 0.022 
Zscore(X3) 0.211 0.110 -0.857 
Zscore(X4) 0.301 0.463 0.648 
Zscore(X5) -0.267 0.057 0.845 
Zscore(X6) -0.038 0.769 0.465 
Zscore(X7) -0.698 -0.455 0.237 
Zscore(X8) 0.825 -0.403 -0.058 
Zscore(X9) 0.934 -0.133 0.274 

 

As shown in Table 4 taking 0.5 as the standard, 𝑋1, 𝑋2, 𝑋6 can be regarded as the basic aspect of 
higher education 𝐹1,𝑋3, 𝑋4, 𝑋6 as the input aspect of higher education 𝐹2,𝑋7, 𝑋8, 𝑋9 is classified 
as 𝐹3. Factor component score coefficient matrix based on SPSS software, as shown in Table 5. 

Table 5. Composition score coefficient matrix 
 Component 1 Component 2 Component 3 

Zscore(X1) 0.112 0.308 -0.239 
Zscore(X2) -0.075 0.346 -0.108 
Zscore(X3) 0.268 0.035 -0.063 
Zscore(X4) 0.114 0.147 0.385 
Zscore(X5) -0.027 -0.090 0.560 
Zscore(X6) -0.013 0.284 0.204 
Zscore(X7) -0.181 -0.215 0.185 
Zscore(X8) 0.274 -0.257 0.093 
Zscore(X9) 0.315 -0.143 0.275 

 

(4) Model expressions 

1 0.112 1 0.075 2 0.268 3 0.114 4 0.027 5 0.013 6 0.181 7 0.274 8 0.315 9F X X X X X X X X X= − + + − − − + +  
2 0.308 1 0.346 2 0.035 3 0.147 4 0.090 5 0.284 6 0.215 7 0.257 8 0.143 9F X X X X X X X X X= + + + − + − − −  
3 0.239 1 0.108 2 0.063 3 0.385 4 0.560 5 0.204 6 0.185 7 0.093 8 0.275 9F X X X X X X X X X= − − − + + + + + +  

We can bring standardized raw data into the above three linear combination models, and 
calculate each country principal component score and comprehensive score. Among them 
𝐹1, 𝐹2, 𝐹3  the contribution rate of variance is 36.758%,26.247%,17.505%, the formula is 
obtained by using the variance contribution rate of three common factors as the weight: 

𝐹 = 0.36758𝐹1 + 0.26247𝐹2 + 0.17505𝐹3 

(5) Overall country scores and rankings for 2016 

 

Table 6. Factor Synthesis Score (1) 

country 
comprehensive 

score 𝐹1 
ranki

ng 
comprehensive 

score 𝐹2 
rankin

g 
comprehensive 

score 𝐹3 
rankin

g 
Comprehensive 

score 𝐹 
rankin

g 

Germany 2.3276 1 -1.9801 13 -0.3894 10 0.2677 3 
Japan 0.2851 4 0.0549 7 -1.2050 12 -0.0917 7 

America 1.7632 2 1.3137 2 1.8049 1 1.3089 1 
Argentina 0.2901 3 1.0785 3 -2.1389 13 0.0153 4 
Malaysia -0.4223 8 -0.5206 10 0.4267 5 -0.2172 9 

Korea -0.5127 10 -0.2491 8 0.0950 6 -0.2372 10 
China -0.4467 9 0.6055 4 -0.1619 8 -0.0336 5 

France -0.2525 6 0.1038 6 0.0566 7 -0.0557 6 
Ireland -1.1888 13 -1.2371 12 1.0067 2 -0.5855 13 

Lithuania -0.8861 12 -0.4080 9 -0.2043 9 -0.4685 12 

Switzerland -0.5238 11 -0.5833 11 0.5316 4 -0.2525 11 
Australia -0.0804 5 1.5355 1 0.7925 3 0.5122 2 
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Figure 4. Column diagram of the principal component of each country 

 

The histogram shows that the United States, Germany and Australia have significant advantages. 

 

Table 7. Combined score and ranking for the remaining four years (2) 
 2014 2015 2016 2017 2018 

Germany 2 2 3 2 3 
Japan 3 5 7 4 4 

Spain 8 9 8 9 6 
America 1 1 1 1 1 

Argentina 7 8 4 7 7 
Malaysia 11 10 9 10 8 

Korea 6 6 10 6 10 
China 9 7 5 8 5 

France 5 4 6 5 9 
Ireland 10 12 13 12 11 

Lithuania 12 13 12 13 13 
Switzerland 13 11 11 11 12 

Australia 4 3 2 3 2 

 

 
Figure 5. Trends in country rankings ,2014-2018 
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According to the Figure 5 as ranking trend chart, the United States ranked first in the 
comprehensive health evaluation of higher education system in 2014-2018. After getting the 
ranking of each country from 2014 to 2018, the system clustering method of 2016 data is still 
used to classify each country and verify the accuracy of the ranking. 

We made a cluster analysis, it can be divided into four categories. Among them, the United 
States, Germany, Australia ranked the top three countries each class, the remaining countries 
are a class. That is to verify the accuracy and rationality of our evaluation ranking by principal 
component analysis. 

 
Figure 6. Cluster Analysis Diagram 

 

(6) Results analysis 

Combined with the above analysis, we got the United States, Australia, Germany in the top three, 
the United States has always maintained the leading position of higher education power, 
Australia, Germany is not big gap, maintain the upper level. For other countries, the 
comprehensive score is negative, lagging behind the top three countries, China ranks fifth, 
although the gap with the top three countries is large, but more than Japan, indicating that China 
has entered the ranks of powerful countries in some aspects of higher education. In terms of 
principal component score, the United States is far more than other countries in the third 
principal component, Australia ranks first in the second principal component score, followed 
by the United States, China ranks first relative to other principal components, indicating that 
China has advantages in the second principal component. At the same time, according to the 
score trend map of each country, it can be concluded that there is great room for improvement 
in China's higher education system. 
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3.2. Analysis on CIPP Quality Development of Higher Education in China 

3.2.1. Model preparation 

According to question one, selected the top five countries in the United States, Japan, France, 
Germany and Australia. Through horizontal and vertical static comparative analysis, it is helpful 
to explain the advantages and disadvantages of Chinese higher education. Related to the 
powerful country of higher education to clarify the direction of the development of higher 
education in China, and to formulate a reasonable and effective development policy. 

3.2.2. Model solving 

First of all, nine index data of six countries are compared, that is, the index data of powerful 
country minus the value of China's corresponding index data is compared with 0, and the index 
greater than 0 indicates that China lags behind the powerful country. Statistics greater than 0 
and less than 0 indicators, as shown in the Table 8. 

 

Table 8. Model Difference Comparison Chart 
Country >0 <0 

America 7 2 
Germany 5 4 
Australia 8 1 

Japan 4 5 
France 5 4 

 

As can be seen from the Table8, of the nine evaluation indicators for 2016, China's average of 
six indicators is behind the higher education power. The proportion is 67. On average, three 
indicators exceed the above-mentioned countries, 33 percent. The main indicators with 
advantages are the proportion of total national expenditure 𝑋1, the expected number of years 
of higher education 𝑋2 , and the rate of foreign enrollment in various regions 𝑋7 . The main 
indicators of backwardness are the number of teachers in higher education, the proportion of 
government expenditure on higher education in education expenditure, the proportion of 
graduates of higher education in the population 𝑋5, the number of patent applications 𝑋8, the 
𝑋9 of articles in scientific and technological journals. 

In order to analyze the gap between the indexes of higher education quality in China and the 
educational power in detail, the ratio of the index data of China to the average value of the 
powerful country in higher education is calculated, and based on the principle of radar map, a 
comparative analysis is carried out. 

 
Figure 7. Radar plot 
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According to radar map and principal component analysis, we can see that China should 
increase investment in higher education and infrastructure of higher education. Make the 
following policy recommendations according to specific indicators. 

3.2.3. Policy recommendations 

(1) Financial allocation mechanism 

Strengthen the support for the construction of applied colleges and universities. According to 
the principle of support and demand, we should optimize the acquisition and allocation of 
university resources, and resolutely tilt the financial education funds to weak links and key 
areas. 

(2) Improving the intellectual property system 

We will improve the overall coordination mechanism for intellectual property rights. Setting 
up intellectual property management or scientific and technological achievements 
transformation group to coordinate scientific research, intellectual property rights, 
achievements transfer transformation. Do a good job of patent layout, the formation of project 
results intellectual property list. Strengthen the implementation of patent application and 
promote the transfer and transformation of achievements. 

(3) Strengthening international exchanges  

Universities should achieve international exchanges and cooperation. In the case of pandemic, 
China should strengthen the online learning of the United States, Germany, Australia and other 
higher education powers, and strive to improve and develop itself during the epidemic. 

(4) Promoting equity in education 

According to the specific situation of China, the principle of "priority construction" makes the 
policy of higher education construction superimposed and followed up. The vested interests 
brought by identity solidification aggravate the unfair allocation of educational resources and 
the lack of competition mechanism. Therefore, the government should consider the main force 
position of ordinary colleges, and universities in the popularization stage of higher education, 
give appropriate policy support, and alleviate its predicament. 

 

 
Figure 8. Policy recommendations 

 

3.2.4. In-depth analysis 

According to the policy recommendations, China's various indicators to empower. Refer to the 
relevant literature, get each index on the basis of the original increase of 0.5. By using the new 
data and replacing the principal component analysis model, the comprehensive evaluation 
ranking after the implementation of the policy is obtained. 
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Table 9. Ranking table after implementation 
Country 𝐹1 𝐹2 𝐹3 𝐹 Ranking after policy implementation Original average ranking 

Germany 1.5293 -1.7929 -0.1930 0.1900 4 2 
Japan -0.1519 -0.3697 -1.4308 -0.3600 5 4 

America 0.8425 2.1696 -0.1810 0.8600 1 1 
China 2.3840 -0.1966 0.9670 1.1100 2 6 

France -0.4136 0.0356 0.1045 -0.1500 6 5 
Australia -0.0510 1.7276 0.8265 0.5100 3 2 

 

According to the above table ranking, the proposed policy is reasonable and effective. Make 
implementation schedule to help China move from current status to recommended status if 
policy is feasible. 

3.3. Establishment and Solution of Time Series Analysis Model ——ARIMA 
model 

3.3.1. Model preparation 

ARIMA contains three parts. AR, I, MA. AR—— indicating Autoregressive model; I—— 
indicating A single order. MA—— indicate, that is, the moving average model. Visible, ARIMA 
model is actually a combination of AR model and MA model. 

3.3.2. Establishment of the model 

● Converting data sets into time series formats 

● Mapping and 

● P, D, Q identified 

● Fitted model and projections of indicators 

 

 
Figure 9. ARIMA Model flow 
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3.3.3. Results analysis 

Taking index 𝑋1 as an example, time series analysis and prediction are carried out by R. The 
Excel data import R, is first used to the read. xlsx( ) function of the openxlsx package. and the 
data box data is converted into a time series with the ts( ) function. Then draw the broken line 
diagram. 

 
Figure 10. Break lines 

 

According to the graph, we can find that the time series of 𝑋1 indicators are basically stationary, 
but we also need to test the stationary by adf. Test () function. After a difference, the data is a 
stationary sequence. 

To predict and view the fitting effect, Figure 11 shows that the fitting is better. (Dark gray 
represents confidence intervals of 80 per cent and light gray represents confidence intervals of 
95 per cent) Other factors affecting the prediction are as above. 

 

 
Figure 11. Fitting effect 

 

In the same way, the accuracy of the prediction can be found by comparing the forecast data of 
2017 and 2018 with the known data. Through the implementation of the policy, in five years, 
China can move from the current state to a higher level of higher education. The specific 
implementation plan is shown in Table 10 below. 
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Table 10. Development goals for the next five years 
year X1 X2 X3 X4 X5 X6 X7 X8 X9 
2017 101.579 2.9842 1439144 27.542 10193.82 13156 0.2822 268782 432311.5 
2018 102.172 3.1167 1481379.5 28.144 11024.55 14009 0.2892 287831 435212 
2019 102.764 3.1351 1523615 28.712 12577.04 14371 0.291 285096 440229.7 
2020 103.357 3.2517 1565504 29.008 13241.89 15008 0.3211 288335 429139 
2021 103.949 3.3089 1580932 31.267 14042.41 15729 0.3348 295327 408985.3 

 

4. Sensitivity Analysis 

The respective coefficients of the principal component analysis model are as follows 

𝐹 = 0.36758 ∗ 2 + 0.26247 ∗ 3 + 0.17505 ∗ 4 

The values of the fixed parameter 𝐹1, 𝐹2, 𝐹3 are 2, 3 and 4. Respectively, the coefficient 
representing the contribution rate of variance is b, c constant. The values of changing the 
parameter a are as follows. 

𝐹 = 𝑎 ∗ 2 + 0.26247 ∗ 3 + 0.17505 ∗ 4 

 
Figure 12. F Trends a Composite Score Variables 

 

Since the model belongs to the linear programming model, we can see that with the increase of 
parameter a 𝐹  the total score 𝐹  has a strong sensitivity to the variance contribution rate of 
principal component factor 𝐹1. 

5. Strengths and Weaknesses 

5.1. Error Analysis 

In question one, in the evaluation system of higher education quality, we have established the 
factors affecting the sustainable development of higher education health level. Such as 
international university ranking, international award winners and the proportion of R & D 
funds in colleges and universities are not fully taken into account, because of the limited way of 
querying data. 

In question two, when the time series is established to predict the index data, a few indexes fail 
the white noise test. In order to make the data meet the inspection requirements, the processing 
process will produce errors and lose the relevant available information, thus reducing the 
accuracy of the prediction. 

5.2. Strengths 

● The data is reasonable, this paper data from UNESCO, the World Bank and other institutions, 
the data has a high credibility. 
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● According to the requirements of the topic and the efforts of the team, this paper selects a 
number of indicators to reflect the pulse and body temperature of the higher education system 
as far as possible. 

● Angle diversification, modeling software methods flexible and changeable, using 𝑆𝑃𝑆𝑆 , 𝑅 , 
Matlab and other modeling software for principal component analysis, factor analysis, setting 
a timetable. 

● By creatively adopting the popular national CIPP education model, this paper combines the 
theory with the model to enhance the scientific nature and reliability of the article. 

5.3. Weaknesses 

Because of the data involved in various countries around the world, there are missing values in 
the article data. The index selection of this paper does not have more in-depth thinking and 
selection, and the index can not fully reflect the pulse and temperature of the higher education 
system required by the subject. The modeling method needs further optimization and accuracy. 

5.4. Model improvement 

In view of the data problem, the team uses the school library network to search the data to 
ensure the integrity and validity of the data as far as possible, and the missing values are 
processed by interpolation method. In view of the index problem, the team looks through the 
literature to find the optimal index. By using the SPSS, Matlab assignment weight to analyze, 
considering the time transfer, the overall is more reasonable. 

5.5. Model promotion 

In this article, according to the request of the organizing committee, this paper successfully 
establishes a healthy and sustainable higher education system. At present, the world is under 
the shadow of epidemic situation, the health state of higher education has attracted wide 
attention, and the society urgently needs higher education talents. This paper studied the 
measures of increasing investment in education, patent application and international exchange, 
which can effectively improve the quality of national higher education. The analysis can be 
extended to all countries around the world, and it is beneficial to the countries with weak 
development level. According to the results, a method suitable for the healthy development of 
higher education in China is selected. 

6. A Policy Recommendation Letter To ICM-F 

Dear ICM-F, 

A healthy and sustainable higher education system means that tomorrow and the future. The 
higher education system is closely linked to the future development of a country. In order to 
gain a deeper understanding of the problem and to enable more countries around the world, to 
enjoy the benefits of higher education, Our policy recommendations include four aspects: 

6.1. Improving intellectual property management systems 

We will improve the overall coordination mechanism for intellectual property rights. Colleges 
and universities should set up intellectual property management or scientific, and technological 
achievements transformation leading group. Coordinate research, intellectual property, and 
libraries and other relevant institutions. Do a good job of patent layout, technical improvement 
and other work to form a list of intellectual property rights of project results. After the 
completion of the project, strengthen the implementation of patent application, promote the 
transfer of results. 
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6.2. Improving the Financial Allocation Mechanism for Higher Education 

Strengthen the support for vocational education and the construction of applied colleges and 
universities. We will optimize the acquisition and allocation of resources for running schools in 
colleges and universities, and resolutely tilt financial education funds to weak links and key 
areas. Increase the subsidy to higher education teachers, so as to encourage the increase in the 
number of higher education teachers, and promote the quality of higher education. 

6.3. Industry-university cooperation to enhance innovation 

On the one hand, we should promote the cooperation between enterprises and local colleges 
and universities. Promoting the coordinated development of scientific research, university 
education and industry, industrialize the scientific and technological achievements of colleges 
and universities, and promote the construction of scientific research in colleges and 
universities. On the other hand, we should strengthen the exchange and cooperation between 
universities and high-level universities in developed countries, encouraging colleges and 
universities to carry out high-quality Sino-foreign cooperation in running schools, and raise the 
level of internationalization. 

6.4. Self-generation in higher education institutions 

Universities need to define their reasonable position and no longer passively cater to the 
external objectives of key construction. Spontaneously and actively protect the academic value 
of universities and enhance the rational self-persistence of academic organization value. serve 
the country and society in a university way. 
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