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Abstract 
Many companies in today's society view data as a very important strategic asset, but it is 
notoriously difficult to derive value from this asset. This paper solves the company's 
evaluation and optimization of talent data processing by establishing and solving data 
models. For the distribution of talents, use the AHP to evaluate and analyze the 
distribution of talents in various departments of the company. For the quality evaluation 
of talents, specific evaluation indicators of talents are obtained through the use of fuzzy 
comprehensive evaluation model. 
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1. Introduction 

In order to make full use of data resources, data assets need to be managed.[1] Data asset 
management is a set of standards and processes developed by companies. These standards and 
processes are designed to ensure security, timeliness, accuracy, and consistent understanding 
of data during its acquisition, processing, storage and use. In data asset management, 
companies accomplish and improve data management by recruiting or other company 
personnel, using necessary information technology, and optimizing workflow.[2] Among them, 
the data of human resources is very important to the healthy development of the company.[3]. 

2. Talent Allocation Evaluation Model based on AHP 

In a company, different departments have different responsibilities. In order to give full play to 
the capabilities of employees, it is necessary to better allocate talents according to different 
departments. We can make flexible allocation considering the shortage of talents in different 
departments.[4]. 
 

Table 1. Personnel shortage indicators of different departments in different periods of the 
company 

Department Fastigium Normal Off-Peak Season 

Finance Department 0.45 0.42 0.41 

Legal Department 0.71 0.49 0.41 

Sales Department 0.55 0.56 0.48 

Ann Technology Department 0.62 0.93 0.38 

Human Resource Department 0.40 0.49 0.44 

Whose Department 0.36 0.37 0.46 
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(1) Normalize the raw data. the value of each indicator 𝑎  Convert to Standardized Metrics 𝑎 , 
has a: 
 

�̃� =
𝑎 − 𝜇

𝑠
, 𝑖 = 1,2,⋯ ,5 (1) 

In the formula: 
 

𝜇 =
1

17
  𝑎 ; 𝑠 =

1

17 − 1
    𝑋 − 𝜇 , 𝑗 = 1,2,⋯ ,5 (2) 

 
𝜇  and 𝑠  are the sample mean and sample standard deviation of the 𝑗 index. Correspondingly, 
call: 
 

𝑥 =
𝑥 − 𝜇

𝑠
, 𝑗 = 1,2,⋯ ,5 (3) 

 
Is a standardized indicator variable. 
(2) Calculate the correlation coefficient matrix 𝑅 .Correlation coefficient matrix 𝑅 = 𝑟

×
, 

has a: 
 

𝑟 =
∑    𝑎 ∙ 𝑎

17 − 1
, 𝑖, 𝑗 = 1,2,⋯ 5 (4) 

 
In the formula: 𝑟 = 1; 𝑟 = 𝑟 , 𝑟  is the correlation coefficient between the 𝑖 indicator and the 
𝑗 indicator. 
(3) Calculate the eigenvalue 𝜆 ≥ 𝜆 ≥ ⋯ ≥ 𝜆 ≥ 0, of the correlation coefficient matrix 𝑅 and 
the corresponding standardized eigenvector. Among them, the eigenvector 𝜇 , 𝜇 ,⋯ , 𝜇 , is 
composed of 5 new index variables: 
 

𝑦 = 𝜇 𝑥 + 𝜇 𝑥 +⋯+ 𝜇 𝑥
𝑦 = 𝜇 𝑥 + 𝜇 𝑥 +⋯+ 𝜇 𝑥

…
𝑦 = 𝜇 𝑥 + 𝜇 𝑥 +⋯+ 𝜇 𝑥

(5) 

 
Among them: 𝑦  is the first principal component, 𝑦  is the second principal component… 𝑦  is 
the fifth principal component. 
(4) The information contribution rate and cumulative contribution rate of the eigenvalue 𝜆 (𝑗 =

1,2,⋯ ,5) are obtained by calculation. 
 

𝑏 =
𝜆

∑    𝜆
, 𝑗 = 1,2,⋯ ,5 (6) 

 
Is the information contribution rate of the principal component. 
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𝛼 =
∑    𝜆

∑    𝜆
(7) 

 
Is the cumulative contribution rate of the principal component 𝑦 , 𝑦 ,⋯ , 𝑦 . When 𝛼  is close 
to 1 𝛼 = 0.85,0.90,0.95 , the first 𝑝  index variables 𝑦 , 𝑦 ,⋯ , 𝑦  are selected as principal 
components to replace the original five index variables, so as to conduct a comprehensive 
analysis of 𝑝 principal components. 
In the end, the composite score is: 
 

𝑍 =   𝑏 𝑦 (8) 

 
Among them, 𝑏  is the information contribution rate of the 𝑗  principal component, which is 
evaluated according to the comprehensive score value. 
The three eigenvalues and their contribution rates of the correlation coefficient matrix are 
obtained by using MATLAB software, the two principal components can be obtained as: 
 

𝑦 = 0.5629𝑥
∼
+ 0.7771𝑥

∼
± 0.2815𝑥

∼
(9) 

 

𝑦 = 0.5936𝑥
∼
± 0.1431𝑥

∼
+ 0.7919𝑥

∼
(10) 

 
Taking the contribution rate of the two principal components as the weight, the component 
principal component comprehensive evaluation model: 
 

𝑍 = 0.6815𝑦 + 0.1756𝑦 (11) 
 

By substituting the two principal component values of each year into the above formula, the 
ranking and comprehensive evaluation results of each year can be obtained. In order to 
compare the ranking of evaluation values among various departments, this paper gives the 
following figure: 
 

 
Figure 1. The bar chart of the evaluation value of the talent distribution ratio of each 

department 
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It can be seen that the human resources department is relatively high, but the evaluation value 
of the human resources department is 0.5673, so for each department, there are corresponding 
problems in the proportion of personnel allocation, and decisions should be made to modify 
the personnel allocation of each department. 

3. Talent Quality Evaluation Model based on Fuzzy Comprehensive 
Evaluation 

This paper uses the fuzzy comprehensive evaluation method to judge the quality of the 
company's talents according to the data of an employee's appraisal form.[5]. 
 

Table 2. Employee evaluation index system and evaluation table 

1st Indicators 2nd Indicators 
Evaluate 

Excellent Good General Range Poor 

Job Performance 

Workload 0.8 0.15 0.05 0 0 
Work Efficiency 0.2 0.6 0.1 0.1 0 

Work Quality 0.5 0.4 0.1 0 0 
Planned 0.1 0.3 0.5 0.05 0.05 

Working Attitude 

Sense Of Responsibility 0.3 0.5 0.15 0.05 0 
Team Spirit 0.2 0.2 0.4 0.1 0.1 

Learning Attitude 0.4 0.4 0.1 0.1 0 
Work Initiative 0.1 0.3 0.3 0.2 0.1 

Satisfaction 0.3 0.2 0.2 0.2 0.1 

Working Competence 

Creativity 0.1 0.3 0.5 0.1 0 
Self-Management Skills 0.2 0.3 0.3 0.1 0.1 
Communication Skills 0.2 0.3 0.35 0.15 0 

Coordination 0.1 0.3 0.4 0.1 0.1 
Executive Ability 0.1 0.4 0.3 0.1 0.1 

Learning Specialty 

Diligence Evaluation 0.3 0.4 0.2 0.1 0 
Skill Improvement 0.1 0.4 0.3 0.1 0.1 

Training Participation 0.2 0.3 0.4 0.1 0 
Work Proposal 0.4 0.3 0.2 0.1 0 

 
The first step is to divide the factor set U = {𝜇 , 𝜇 ,⋯ , 𝜇 }  into 𝑠  sub-factors 𝑈 ,𝑈 ,⋯ ,𝑈  
according to a certain attribute, where 𝑈 = 𝜇 , 𝜇 ,⋯ , 𝜇 , 𝑖 = 1,2,⋯ , 𝑠 is satisfied: 

 
𝑛 + 𝑛 +⋯+ 𝑛 = 𝑛
𝑈 ∪ 𝑈 ∪⋯∪ 𝑈 = 𝑈
𝑈 ∩ 𝑈 = Φ, 𝑖 ≠ 𝑗

(12) 

 
The second step is to make a comprehensive evaluation for each factor set 𝑈 .Let 𝑉 =

𝑣 , 𝑣 ,⋯ , 𝑎  be the comment set, and the weight distribution of each factor in 𝑈  relative to 

𝑉 is: 
 

𝐴 = 𝑎 , 𝑎 ,⋯ , 𝑎 (13) 
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If 𝑅  is a single-factor evaluation matrix, the first-level evaluation vector is obtained: 
 

𝐵 = 𝐴 ∙ �̃� = [𝑏 , 𝑏 ,⋯ , 𝑏 ], 𝑖 = 1,2,⋯ , 𝑠 (14) 
 

The third step is to treat each 𝑈  as a factor, denoted as: 
 

𝐾 = {𝑢 , 𝑢 ,⋯ , 𝑢 } (15) 
 

In this way, 𝐾 is a factor set again, and the single-factor evaluation matrix of 𝐾 is: 
 

𝑅 =

𝐵
𝐵
⋮
𝐵

=

𝑏 𝑏 ⋯ 𝑏
𝑏 𝑏 ⋯ 𝑏
⋮ ⋮ ⋱ ⋮
𝑏 𝑏 ⋯ 𝑏

(16) 

 
As a part of 𝑈, each 𝑈  reflects a certain attribute of 𝑈, which can be given weight distribution 
𝐴 = [𝑎 , 𝑎 ,⋯ , 𝑎 ]  according to their importance, so the second-level evaluation vector is 
obtained: 
 

𝐵 = 𝐴 ∙ 𝑅 = [𝑏 , 𝑏 ,⋯ , 𝑏 ] (17) 
 

According to the data analysis obtained by the above discriminant model, a pie chart is made, 
and the evaluation of the employee is good, as shown in figure below. 
 

 
Figure 2. Pie chart of data analysis of talent quality evaluation model 

4. Conclusion 

In order to make better use of talents, this paper establishes a multi-dimensional evaluation 
model for the data of talents. In terms of talent allocation, the optimization degree of the 
company's departments is mainly considered, and the weight of the company's departments is 
judged by the AHP. When the department coefficient is closer to 1, the greater the contribution 
rate of the department to the company, the department is optimized and the efficiency is 
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improved. This paper also considers the quality of talents, judges what kind of talents the 
company needs through the fuzzy comprehensive evaluation model, and scores the employees 
of the company to improve the quality of talents and increase the company's benefits. 
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