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Abstract. Based on the employment datas of local college graduates in China, the time 

relaxation is defined by the initial employment time of graduates. With time relaxation as 

an indicator,the degree of employment pressure for graduates is divided into four levels: 

urgent, normal, loose, and comfortable,then,the employment pressure for graduates is 

classified. Based on various characteristics of graduates such as gender, ethnicity, poverty, 

major, political countenance, Normal student category, and nature of employment units, 

conduct a multidimensional analysis of employment pressure; Finally, the C4.5 decision 

tree data mining algorithm is used for principal component analysis to obtain the key 

features that affect the time relaxation, the results indicate that the key characteristics are 

political countenance, Normal student category, poverty category, and ethnicity. Through 

datas analysis, obtain numerous meaningful information that can guide graduates' 

employment decisions. 

Keywords: Relaxation of employment time; Decision tree; Data mining; Chinese colleges 

and universities 

1. INTRODUCTION 

Since the implementation of the expansion policy in higher education in China in the late 1990s, 

the number of college graduates has repeatedly reached new highs, and the labor market has 

oversupplied. The employment situation for college graduates is very severe. From 2021 to 2023, 

the number of graduates was 9.09 million, 10.76 million, and 11.58 million, respectively; 

However, according to data from the Ministry of Human Resources and Social Security of China, 

the national urban unemployment rate from 2021 to 2023 was 5.1%, 5.5%, and 5.2%, 

respectively. In June 2023, the youth unemployment rate reached 21.3%. In recent years, Chinese 

universities have accumulated a large amount of management and teaching data in the process of 

informatization and digital development and upgrading; By applying data analysis and data 

mining techniques to relevant objective data, valuable information and knowledge can be 

obtained to guide the employment activities of college graduates. The application of data mining 
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technology in the field of education and teaching is called educational data mining, which is 

widely used in the field of education as an intellectual support for policy decision-making and 

management methods. Literature [1-3] uses fuzzy genetic algorithm and decision tree to establish 

a model for analyzing and predicting the employment trend of college graduates; References [4-

5] use the Apriori association rule algorithm to mine student performance and graduate 

employment data; Literature [6-7] designed a comprehensive analysis and mining system for 

comprehensive data of college graduates; Literature [8] aimed at the problem of low confidence 

in the effectiveness evaluation method of traditional college students’ employment guidance 

strategy, an effectiveness evaluation method of college students’ employment guidance strategy 

based on data mining is designed; Literature [9] used the PMC index model to screen the policy 

texts, obtains two perfect policy texts, and uses the Weibo comments to construct the evaluation 

model of policy measures support degree to analyze the social effects of employment promotion 

policies for college graduates; Literature [10] used the deep-seated neural network with strong 

learning ability and adaptability to predict college students’ employment, so as to provide 

guidance for college students’ employment. Literature [11] aimed to analyze the impact of 

Ideological and political education on the quality of employment by using association rules; 

[12]aimed to identify similar groups of students and patterns that might associate with these 

different cohorts of students by examining students’ transcripts data. 

This article takes local normal universities in China as an example, uses graduate employment 

data and student management tracking data, and uses the C4.5 decision tree algorithm based on 

information gain rate to mine the employment situation of computer major graduates. The 

relevant results can be applied to the employment guidance practice of graduates. 

2. CONCEPT DEFINITION AND RESEARCH FRAMEWORK 

2.1. Time Relaxation 

The initial employment situation of college graduates is influenced by multiple factors, such as 

personal situation, school situation, and family situation. The time and quality of initial 

employment will affect the career development and life trajectory of graduates throughout their 

lives. 

Define the initial employment value  as (1). 

 𝑉𝑓𝑏 = 𝑇𝑓𝑏 − 𝑇𝑏𝑠  (𝑑𝑎𝑦𝑠)  (1) 

⚫ 𝑉𝑓𝑏 is value of initial employment, the unit is days. 

⚫ 𝑇𝑓𝑏  is the time of initial employmen. 

⚫ 𝑇𝑏𝑠 is the overall average initial signing time. Based on the overall contract signing 

time of Chinese university graduates, it can be determined as October of the year before 

graduation, and the job can be confirmed during the internship period, such as October 1st. 

The relaxation of employment time is defined as the discrete value of  𝑉𝑓𝑏, as (2). 



 𝐷𝑅𝑒𝑙𝑎𝑥𝑎𝑡𝑖𝑜𝑛 =

{
 
 

 
 1                  𝑉𝑓𝑏 ≤ 200

2     200 < 𝑉𝑓𝑏 ≤ 290

3    290 < 𝑉𝑓𝑏 ≤ 380

4                 380 < 𝑉𝑓𝑏

  (2) 

In formula (2), the discrete value range is based on the graduation time of college students as a 

reference point, and every three months is used as an evaluation value for employment relaxation. 

The values are: 1=urgent, 2=normal, 3=loose, and 4=comfortable.Then,the employment pressure 

for graduates is classified. 

2.2. RESEARCH FRAMEWORK 

This article mainly studies the employment pressure of local college graduates based on the 

relaxation of initial employment time, and conducts an overall frequency analysis from 

dimensions such as gender, nationality, poverty, major, political outlook, type of teacher training 

students, and nature of employment units to understand the impact of various characteristics on 

employment relaxation; Furthermore, based on the C4.5 decision tree algorithm with information 

gain rate, a classification model based on employment relaxation is constructed to analyze key 

features; And predict the possibility of their initial employment situation for a new sample of 

graduates, and provide employment guidance and learning suggestions. The basic research 

framework is shown in Figure 1. 
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Figure 1 The basic research framework 

3. DATA PREPARATION 

Accurate, reasonable, and high-quality datas is a prerequisite for data analysis and data mining. 

The analysis datas comes from employment data of college graduates and various tracking data 

in student management. 



3.1. Data Collection and Preprocessing 

The analysis datas comes from different systems and includes database tables, Excel files, CSV 

files, text documents, paper documents, image images, and so on. In order to conduct 

comprehensive analysis and mining of data, it is necessary to use multiple methods and tools for 

datas cleaning of various structured and unstructured formats, such as scanners, ORC text 

recognition software, Python, Access, SPSS, Kettle, etc. 

3.2. Basic information of analysis datas 

In order to meet the needs of data analysis and data mining algorithms, it is necessary to format 

the data and ultimately obtain the employment table for graduates majoring in computer science. 

Important variable information is explained in Table 1. 

Table 1 Explanation of important variables 

Variable Data type Value and meaning 

Sno String 10 characters 

Sname String 20 characters 

Gender Integer 1- "male", 2- "female" 

Major Integer 

1- "Computational Science", 2- "Information 

Management", 3- "Software Engineering", 4- 

"Digital Media", 5- "Network Applications", 6- 

"Intelligent Science and Technology" 

Normal Integer 1- "normal students", 2- "non normal students" 

Political Integer 1- "Party member", 2- "Non Party member" 

Poverty Integer 1- " Poverty ", 2- "not Poverty " 

Nationality Integer 1- "Han", 2- "Minority" 

𝑇𝑓𝑏  Datetime Registration time for graduates' first employment 

𝑉𝑓𝑏  Integer Unit (day) 

𝐷𝑅𝑒𝑙𝑎𝑥𝑎𝑡𝑖𝑜𝑛 Integer 
1- "Urgent", 2- "Normal", 3- "Relaxed", 4- 

"Comfortable" 

… … … 

4. BASIC STATISTICAL ANALYSIS  

The employment table for computer major graduates includes a total of 1164 employment data 

samples for computer major graduates in the past 5 years (2019-2023), for global frequency 

statistical analysis. Under multiple dimensions, the average initial employment relaxation value 

is averaged and evaluated corresponding to the corresponding employment relaxation degree. 



 

Figure 2  Distribution of students with different degrees of relaxation 

In Figure 2, the majority of graduates have a normal degree of employment relaxation (840 

people, accounting for 72%), indicating that they have had their first employment within 3 

months before and after graduation; Only 1% of students choose to quickly employment as soon 

as possible, which is in Urgent; graduates with a comfortable relaxation(6%) mainly include 

those who have failed the postgraduate entrance examination and are preparing to retake the exam, 

or those who hope to return to their hometown for independent employment. 

 

Figure 3  Average  𝑉𝑓𝑏  under Different Characteristics 

Figure 3 compares the average relaxation value (𝑉𝑓𝑏) from multiple characteristics of graduates, 

and the following conclusions can be drawn. 

1) From the gender characteristics of students. Gender differences do not show significant 

differences in employment relaxation (273.2 for men and 274.4 for women), which indicates 

that employment of male and female graduates is fair under factors such as employment choice, 

pressure and opportunities. 

2) From the national characteristics of students. From the national characteristics of 

students. Han students are more willing to work (Han: 264.7, minority: 279.2). 

3) From whether the students are Chinese Party members. Employment of Party members 

and students V_ Fb was significantly higher than that of non party students (party members: 

304.7, non party members: 265.9), with a gap of 40 days; Through the examination of the nature 



of employment units, it is found that party members and students mostly choose state-owned 

enterprises, institutions and government offices, and these positions have a relatively long 

recruitment time. 

4) From the characteristics of student poverty. Poor students showed a stronger 

willingness to work, and the overall average employment relaxation value was 14 days higher 

than that of non poor students. 

5) From whether it is the characteristics of normal students. The employment of teachers' 

students lags behind that of non teachers' students (teachers': 295.1, non teachers': 269.7), which 

indicates that the competition for teachers' posts provided by society is fierce, and the 

employment pressure of teachers' graduates is high. 

6) From the professional characteristics of students. Information Management (IM), 

Digital Media (DM) and Software Engineering (SE) graduates are more competitive in the job 

market. 

5. C4.5 DECISION TREE DATA MINING  

The degree of relaxation in initial employment is influenced by factors such as gender students' 

majors, types of normal school students, politic countenance, poverty categories, ethnic groups, 

and provinces of origin. In order to further identify important relational factors, this article uses 

the C4.5 decision tree data mining algorithm based on information gain rate for principal 

component analysis. 

The C4.5 algorithm is one of the most important algorithms in data mining decision tree 

algorithms. It is an improvement of the ID3 decision tree algorithm, introducing the concept of 

information gain rate, adopting pruning techniques, and K-th iteration cross validation. The 

selection of decision tree node attributes in C4.5 algorithm is based on information gain rate, 

which to some extent avoids errors caused by too scattered feature values. 

Firstly, calculate the information entropy of category attributes, then calculate the expected 

information entropy of non category attributes, and obtain the information gain rate through 

information gain and segmentation information. The attribute with the maximum information 

gain rate is used as a node in the decision tree to construct the decision tree. If there is an attribute 

D, T is its set of values, then Gain (D, T) represents the information gain, and SplitInfor (D, T) 

is used to measure the breadth and uniformity of the attribute split data. The information gain rate 

GainRatio (D, T) is defined as (3). 

 𝐺𝑎𝑖𝑛𝑅𝑎𝑡𝑖𝑜(𝐷, 𝑇) =
𝐺𝑎𝑖𝑛(𝐷,𝑇)

𝑆𝑝𝑙𝑖𝑡𝐼𝑛𝑓𝑜𝑟(𝐷,𝑇)
  (3) 

The time relaxation classification data table for analysis is shown in the table 2. 

Table 2 Decision Tree Analysis Data Example 

ID Gender Major Normal Political Poverty Nationality 𝑫𝑹𝒆𝒍𝒂𝒙𝒂𝒕𝒊𝒐𝒏 

1 1 1 0 5 0 0 2 

2 1 0 0 3 0 1 2 

3 1 0 0 5 0 0 2 



ID Gender Major Normal Political Poverty Nationality 𝑫𝑹𝒆𝒍𝒂𝒙𝒂𝒕𝒊𝒐𝒏 

4r 1 1 0 5 0 0 3 

5 2 1 0 2 1 0 2 

6 1 1 1 3 0 0 3 

7 1 1 1 5 0 1 3 

8 1 1 0 3 0 0 2 

9 1 1 0 3 0 0 2 

10 1 1 0 2 0 1 3 

11 1 1 0 3 0 0 3 

12 2 1 0 3 0 0 3 

… … … … … … … … 

Using the Weka data mining analysis tool, execute the J48 (C4.5) decision tree classification 

algorithm on Table II to obtain the decision tree shown in the figure 4.  

 

Figure 4  C4.5 Decision Tree 

The classification rules are as follows: 

1) Non Party member→ Normal 

2) Party member→ normal students→ Relaxed 

3) Party member→ non normal students→Poverty → Normal 

4) Party member → non normal students → not population → Minority → Retired 

5) Party member → non normal students → not Poverty → Han → Normal 

From the above rules, we can be seen that the key characteristics of graduates include political 

outlook, the category of normal school students, poverty category, and nationality, which 

determine the type of employment slack, while gender and professional characteristics have a 

weaker impact. 



6. CONCLUSION 

This article integrates the employment data of graduates with various tracking data of student 

management, and analyzes the current employment situation of computer major graduates in 

normal universities in ethnic minority areas of China. The relaxation degree of employment time 

is defined by the initial employment time of graduates, based on various characteristics of 

graduates, multi-dimensional employment pressure analysis is carried out. Finally, the C4.5 

decision tree data mining algorithm is used for principal component analysis, Thus, key 

characteristics that affect the relaxation of employment time can be obtained, and numerous 

meaningful information can guide graduates' employment decisions can be obtained.  

Analyzing the employment data samples of 1164 graduates majoring in computer science from 

2019 to 2023, the conclusions are as follows: 

1) The vast majority of graduates (72%) have a normal degree of employment slack, indicating 

that they have started their first employment within 3 months before and after graduation; Only 

1% of students choose to find employment as soon as possible, which is in an urgent area. 

2) Gender differences have no significant impact on employment pressure and choices; The 

students of Han have a more positive desire for employment; Party members and students are 

more focused on employment positions in state-owned enterprises, public institutions, and 

government agencies; Poor students and normal school students face significant employment 

pressure; In terms of computer science, graduates from information management, digital media, 

and software engineering majors are more competitive in the job market. 

3) The C4.5 decision tree data mining results indicate that among the classification attributes of 

employment slack, the key attributes are {political appearance, normal students, poverty 

category, nationality}. 

Funds: The 2022 Guizhou Provincial "Golden Course" educational reform project: Introduction 

to Database Systems, and the 2021 Guizhou Provincial Teaching Content and Curriculum System 

Reform Project (project number: 2021339). 
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