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Abstract: In order to solve the defect of large error in current employment quality evaluation, an employment quality evaluation model based on grey correlation degree method and fuzzy C-means (FCM) is proposed. Firstly, it analyzes the related research work of employment quality evaluation, establishes the employment quality evaluation index system, collects the index data, and normalizes the index data; Then, the weight value of employment quality evaluation index is determined by Grey relational analysis method, and some unimportant indexes are removed; Finally, the employment quality evaluation model is established by using fuzzy cluster analysis algorithm, and compared with other employment quality evaluation models. The test results show that the employment quality evaluation accuracy of the design model exceeds 93%, the employment quality evaluation error can meet the requirements of practical application, and the employment quality evaluation effect is much better than the comparison model. The comparison test verifies the superiority of the model.
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1  Introduction

With the continuous increase of employment, the employment pressure is increasing. There are often hundreds of job competing, so employment is facing great pressure. For a university, the employment quality is not only an important goal of the development of higher education, but also an important index to measure the talent training goal of colleges and universities [1]. The evaluation of employment quality can evaluate the change trend of employment quality and formulate corresponding talent training plans [2]. Therefore, the evaluation of employment quality of colleges and universities has become an important topic in the current research of colleges and universities. The traditional employment quality evaluation is mainly carried out through some expert experience [3–5]. Due to the simplification of expert information and certain limitations of knowledge, it is unable to describe the information of employment quality, which makes the deviation of employment quality evaluation large [6]. At the same time, the employment quality evaluation results of experts are blind. Then the employment quality evaluation technology based on qualitative analysis technology appeared, but because the change of employment quality is very complex, and the qualitative analysis technology can only describe the change of employment quality as a whole, the interpretation of the evaluation results of employment quality is relatively poor [7]. In recent years, with the research and development of artificial intelligence technology and machine learning theory, many scholars have introduced them into the research of employment quality, and proposed fuzzy C-means algorithm (FCM) and artificial neural network employment quality evaluation model, These algorithms can obtain better evaluation results of employment quality than qualitative analysis technology and expert experience [8]. However, in the actual evaluation, because the employment quality is related to many factors, these models can not well consider the influence of objective and human factors of employment quality, and the model evaluation is difficult to realize the accurate evaluation of employment quality network.To solve the problem of College Students’ employment quality, we must establish a complete and scientific evaluation model of College Students’ employment quality. Therefore, the design of College Students’ employment quality evaluation model has become an important research topic.

Based on the current research on employment quality evaluation and combined with the actual needs of employment quality evaluation, this paper puts forward Grey Relational Analysis (GRA) and employment quality evaluation module (GRA-FCM) of FCM clustering algorithm [9,10]. This model combines GRA with FCM clustering analysis algorithm, and processes the employment quality evaluation indexes through GRA algorithm, FCM clustering analysis algorithm is used to establish the employment quality evaluation model, and compared with other employment quality evaluation models, the employment quality evaluation model in this paper has great advantages, the accuracy of employment quality evaluation results is high, and can meet the development requirements of modern employment quality evaluation.

2  Design of Employment Quality Evaluation Index System

The construction of employment quality model is to analyze some factors affecting its change, find the change law of employment quality, and estimate and evaluate the future change trend of employment quality. The quality of employment is related to a variety of factors, including external factors, objective factors and subjective influence. These factors are expressed as indicators in the evaluation of employment quality. Therefore, it is necessary to establish an index system in the Fig. 1 that can describe the change characteristics of employment quality. According to the principles of diversification, comprehensiveness and easy data collection, the employment quality evaluation index system which are represented by x1∼x11 respectively [11–14].
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Figure 1: Evaluation index system of employment quality

3  GRA-FCM Employment Quality Evaluation Model

3.1 GRA Algorithm Determines the Weight of Employment Quality Evaluation Index

GRA algorithm is a multivariable processing technology, which can describe the relationship between variables and the system. For the employment quality evaluation problem in this paper, it is to find the correlation between the evaluation index and the employment quality evaluation [15]. GRA algorithm is used to analyze the employment quality evaluation indicators, establish the corresponding statistical data of employment quality evaluation indicators, and convert them into geometric curves [16]. The closer the geometric curves are, the greater the correlation degree of employment quality evaluation indicators is [17]. The weight determination process of employment quality evaluation index based on GRA algorithm is as follows:

(1) Select the reference sequence of the employment quality evaluation index combination according to the employment quality evaluation objectives.

X0={x0(1),x0(2),⋅⋅⋅,x0(n)}(1)

In which, n represents the number of evaluation indicators.

(2) Collect employment quality evaluation index data as the samples.

(X1,X2,⋯,Xm)=[x1(1)x2(1)⋯xm(1)x1(1)x2(2)⋯xm(2)⋮⋮⋱⋮x1(n)x2(n)⋯xm(n)](2)

In which, m represents the number of employment quality evaluation samples; Xi={xi(1),xi(2),⋯,xi(n)}T.

(3) Because the dimensions of the employment quality evaluation indicators are different, the index values vary greatly in the order of magnitude, which will affect the efficiency of employment quality evaluation [18]. Therefore, in order to improve the efficiency of employment quality evaluation, this paper uses the extreme value method of Eq. (3) to deal with the employment quality evaluation indicators dimensionless, and the dimensionless results are shown in Eq. (4).

xl′(h)=xl(h)−xminxmax−xmin(3)

(x1′,x2′,⋯,xm′)=[x1′(1)x2′(1)⋯xm′(1)x1′(2)x2′(2)⋯xm′(2)⋮⋮⋱⋮x1′(n)x2′(n)⋯xm′(n)](4)

(4) Calculate the reference sequence of employment quality evaluation index combination and compare the maximum and minimum values of absolute difference, and obtain the grey correlation coefficient as follows:

εl(h)=min|X0(h)−Xl(h)|+ρ⋅max|X0(h)−X(h)||X0(h)−X1(h)|+ρ⋅max|X0(h)−X1(h)|(5)

In which, ρ is the resolution coefficient.

(5) Calculate the comprehensive relevance value of the employment quality evaluation index.

rl=1n∑h=1nεl(h)(6)

(6) Sort the employment quality evaluation indicators according to the comprehensive correlation value, remove some indicators with relatively small comprehensive correlation value, reduce the number of employment quality evaluation indicators and reduce the complexity of employment quality evaluation.

GRA algorithm is used to determine the weight of employment quality evaluation index, as shown in Fig. 2. As can be seen from Fig. 2, different indicators have different impact on the evaluation results of employment quality. Therefore, some indicators with weight less than 0.4 are deleted, and the remaining 7 employment quality evaluation indicators are left.
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Figure 2: Weights of employment quality evaluation indicators

3.2 Establishment of Employment Quality Evaluation Model by FCM Algorithm

3.2.1 FCM Algorithm

Mean clustering algorithm is a data classification method, which divides different data into multiple types. However, mean clustering algorithm has some limitations [18–21]. Some scholars introduced fuzzy theory and produced FCM algorithm on the basis of mean clustering algorithm. The basic working idea is: first classify the objective function, then design certain fuzzy rules, calculate the distance between all samples and the cluster center, and finally determine the attribution category of each sample according to the distance [22–27].

The employment quality evaluation sample set is X={x1,x2,⋯,xn}, n represents the number of employment quality evaluation samples; the k employment quality evaluation sample is xk={x1,x2,⋯,xkp}, p represents the number of employment quality evaluation indicators. The employment quality is divided into C grades, that is, there are C clustering centers, which can be expressed as V={V1,V2,…,VC}, then the membership matrix can be obtained as U=[uik]c×v. It meets the following conditions:

uik∈[0,1],1≤i≤C,1≤k≤n(7)

∑i=1cuik=1,1≤k≤n(8)

In which, uik represents the membership degree of the kth employment quality evaluation sample belonging to the ith grade.

The objective function is defined as follows:

J(U,V)=∑i=1c∑k=1n(uik)m‖xk−vi‖(9)

In which, m is the fuzzy weighted index; vi represents the ith cluster center.

3.2.2 Steps of Establishing Employment Quality Evaluation Model by FCM Algorithm

(1) The grade of the employment quality evaluation result is C, the initialization cluster center of the employment quality evaluation is V0, the number of iterations is t=0, and the iteration stop threshold is set to ε.

(2) Calculate the membership of the employment quality evaluation sample according to Eq. (10):

uij=∑k=1c‖xi−vj‖2m−1/‖xi−vk‖2m−1(10)

(3) Update the cluster center as follows:

vi=∑j=1nuijmxj/∑j=1nuijm(11)

(4) If ‖V(k+1)−Vk‖<ε, the cluster center is obtained, the employment quality evaluation model is established according to the cluster center. Otherwise, k=k+1 and return to step (2) to continue the iteration.

3.3 Employment Quality Evaluation Steps of GRA-FCM Algorithm

(1) Establish an employment quality evaluation index system and collect corresponding employment quality evaluation index data.

(2) The grade of employment quality is divided. This paper is divided into five grades: excellent, good, medium, qualified and unqualified, which are described by 1~5 respectively.

(3) Analyze the employment quality evaluation index data by experts, determine the corresponding employment quality level, and establish the sample data of employment quality level evaluation.

(4) Use GRA algorithm to determine the weight of employment quality evaluation indicators, set a certain threshold, and remove the indicators whose weight is less than the threshold.

(5) Process the sample data of employment quality grade evaluation according to the important indicators retained by GRA algorithm to obtain the learning sample set.

(6) According to the learning sample set, the employment quality evaluation model is established by using FCM algorithm.

(7) For the sample data without knowing the employment quality level, the established employment quality evaluation model is used for analysis to obtain the corresponding level.

4  Simulation Test

4.1 Data Source of Test Environment and Employment Quality Evaluation

In order to analyze the advantages of GRA-FCM’s employment quality evaluation, the employment quality evaluation model of GRA algorithm and the employment quality evaluation model of FCM algorithm are selected for comparative experiments. The specific configuration of the test environment is: Basic frequency of CPU is higher than 3.2 GHz; Memory is greater than 16 GB; Hard disk is greater than 250 GB; Network card is greater than 100 MB; Operating system is Windows system; The programming environment is based on the Python language [28,29].

Collect the historical data of employment quality as the test object. The employment quality evaluation results adopt the 100 point system to normalize the employment quality and make them in the range of 0~1. A total of 500 historical data of employment quality are obtained. The normalized data are shown in Tab. 1.
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4.2 Results and Analysis

Five test experiments were conducted to reflect the fairness of the employment quality test. For each test, 100 samples were randomly selected from Tab. 1 to form the employment quality test sample set, and the other 400 samples formed the training sample set of employment quality. GRA-FCM, GRA algorithm and FCM algorithm were used to learn the training sample set of employment quality, Establish the employment quality evaluation model, evaluate the test sample set of employment quality, and count the employment quality evaluation accuracy of each experiment. The results are shown in Fig. 3.
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Figure 3: Comparison of evaluation accuracy of employment quality of different models

By analyzing the accuracy of employment quality evaluation in Fig. 3, the following conclusions can be drawn:

(1) The accuracy of employment quality evaluation of GRA algorithm and FCM algorithm is lower than 85%, and the error of employment quality evaluation in practical application is required to be controlled within 10%, so they can not meet the actual requirements. This is because GRA algorithm and FCM algorithm can only describe the change characteristics of employment quality from one aspect, and can not accurately describe the change characteristics of employment quality, resulting in employment quality the evaluation error is large.

(2) Compared with GRA and FCM algorithms, GRA - FCM improves the accuracy of employment quality evaluation, significantly suppresses the error of employment quality evaluation, and controls the error of employment quality evaluation within the scope of practical application. This is because GRA-FCM makes use of the advantages of GRA and FCM algorithms, realizes the complementary advantages of GRA and FCM algorithms, and can better reflect the change characteristics of employment quality required by errors, It overcomes the disadvantages of the current employment quality evaluation model, and the comparative test results verify the superiority of GRA-FCM’s employment quality evaluation.

The employment quality evaluation training and testing time of 5 test experiments were counted. The average value between is shown in Tab. 2.
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It can be seen from Tab. 2 that regardless of the training and testing time of employment quality evaluation, the employment quality evaluation time of GRA-FCM is significantly shorter than that of GRA and FCM algorithms, which can meet the requirements of the development of modern employment quality evaluation to online.

5  Conclusion

College Students’ employment is the focus and focus of current colleges and universities,so the employment quality evaluation has become its key core issue. The employment quality is related to many factors. Different evaluation methods have different emphasis on employment evaluation. There are some problems of long evaluation time and low evaluation accuracy in employment quality evaluation, so this study proposes an employment quality evaluation model based on GRA - FCM algorithm. The test and simulation show that the model can well overcome the problems of large error and low reliability in the traditional employment quality evaluation model, and can control the error accuracy within 6%, and can well meet the requirements of employment quality evaluation of modern vocational education. It can provide online information for employment management and government employment quality supervision, and realize real-time and dynamic grasp of the universities and colleges employment quality,and can better serve students and achieve high-quality and accurate employment.
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Table 2: Comparison of training and testing time for employment quality evaluation of different

models
Experimental number Training time Test time
GRA FCM GRA-FCM GRA FCM GRA-FCM
1 61.15 63.22 51.02 7.21 15.11 12.35
2 62.18 62.13 52.14 13.15 10.43 7.92
3 60.54 64.65 56.32 10.52 14.12 8.02
4 65.44 67.95 59.82 10.15 12.03 5.54
5 62.01 63.53 60.03 12.42 11.22 6.33






OEBPS/Images/table-1.png
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