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Abstract 

In today's globalized and competitive business environment, enterprises pay more and more attention to 
supply chain management. Efficient, low-cost and accurate supplier selection methods determine the 
quality and economic benefits of enterprise supply chain. However, traditional manual selection selection 
model has many disadvantages, such as strong subjectivity, low efficiency and lack of automatic output of 
the whole process from purchasing plan to the most preferred supplier plan. To solve these problems, the 
author puts forward a category control intelligent selectors model based on entropy weight -TOPSIS 
optimization. Firstly, a supplier management model based on category control is established to analyze the 
procurement plan. Secondly, a multi-indicator evaluation model of entropy weight -TOPSIS method is 
established to determine the weights of each indicator and the comprehensive score of suppliers according 
to the entropy weight method, and select the optimal supplier scheme by TOPSIS. Finally, an intelligent 
supplier selection software platform is built based on this model, and through the actual case analysis, it 
shows that the software can achieve independent output of procurement supplier schemes, improve the 
efficiency of the selection scheme, and provide a new method of automatic output of the whole process for 
enterprises to select suppliers. 
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I. Introduction 

The choice of suppliers has a critical impact on the quality of a company's products. With the 

continuous development of society, the demand between enterprises and suppliers continues to increase, and the 

workload of purchasing and selecting suppliers has increased significantly. This also leads to an increase in the 

difficulty of selection and a decrease in efficiency. Although the business selection system of domestic 

enterprises has been improved[1]. There are still many problems. For example, in terms of the business 

selection model, relying on the manual business selection model, the labor intensity of the procurement 

personnel is high, the efficiency of the business selection is low, and there are inevitably subjective factors in 

suppliers selection. In terms of category control, the failure to use the combination of product names to generate 

subcontracting schemes led to a variety of supplier selection schemes, which increased procurement costs and 

reduced the quality of schemes. Therefore, it is urgent to 
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carry out research on intelligent supplier selection model for category control to provide efficient and 

automated model for purchaser selection. 

At present, scholars at home and abroad have done a lot of relevant research on the quotient selection 

model, in which in order 

to reasonably select the best supply scheme, researchers have adopted different research methods. The 

analytic hierarchy process proposed by the American scholar T.L. Saaty is widely used in the evaluation model 
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of procurement suppliers. Among them, Wan Xin et al. used the analytic hierarchy process to determine the 

weight of the supplier's evaluation index, established a supplier evaluation model, and gave suggestions for 

supplier selection according to the evaluation results[2]. In order to reduce the subjectivity of expert scoring, 

Huang Yajiang et al. calculated the weights of each evaluation index of software suppliers based on fuzzy 

analytic hierarchy process, which reduced the influence of human factors to a certain extent and provided a 

basis for enterprises to choose software suppliers[3]. Li Xuelan et al. established an index system based on 

TOPSIS method, which provides an effective basis for enterprises to select and evaluate third-party 

suppliers[4]. With the rise of artificial intelligence, many scholars have begun to apply neural networks to the 

decision-making process of suppliers. Wu, D S et al. proposed a method combining neural network (NN), data 

envelopment analysis and decision tree for supplier selection, and proved the reliability of the method through a 

case[5]. Jia Anchao et al. also proposed a supplier selection evaluation model based on the combination of 

rough set and BP neural network, and the experimental results also proved that the calculation results are more 

objective and scientific[6]. 

However, the above research is subjective or the theoretical model is too complicated for supplier 

selection, and there are few researches on category control at present. The whole process method from 

purchasing plan to automatic output of the most preferred supplier plan is still lacking, which is difficult to meet 

the actual needs of enterprises. Therefore, in order to solve the above problems, the intelligent selection quotient 

model of category control based on entropy weight -TOPSIS optimization method is proposed, which first 

distinguishes the procurement plan through coding, product name and amount, and automatically outputs the 

best supplier of single-source procurement and catalog procurement materials. Secondly, taking into account 

factors such as supplier evaluation results, historical transaction times, supply cycle and product quality control 

level, the entropy weight method is used to determine the reasonable weight of the evaluation index, and the 

comprehensive score of the supplier is calculated for the optimization of the supplier selection plan. Finally, the 

compatibility and difference method is used to calculate the weights of scheme quality and package amount, 

and the optimal quotient scheme is selected by using the TOPSIS approximation method to the ideal solution. 

Among them, the intelligent supplier selection model proposed in this paper can automatically complete the 

decisions of the best supplier selection, greatly reduce the labor intensity and procurement cost of procurement 

personnel, improve the efficiency and quality of supplier selection, provide new ideas and new models for 

modern enterprise procurement and selection, and promote the steady development of the enterprise market. 

 

II. Analysis and establishment of intelligent supplier management model based on category control 

 

2.1 Analysis and establishment of intelligent procurement selection model 

Compliance is a crucial prerequisite in the procurement selection process of state-owned enterprises. 

Therefore, this paper studies the enterprise intelligent procurement and selection model from the perspective of 

compliance. Since the analysis process does not require subjective judgment from people, this project uses the 

performance advantages of the computer to establish an automatic and efficient business selection model, 

integrate the rules and regulations of the state and enterprises into this model, realize the automatic output of the 

procurement and selection plan and ensure the compliance of the output plan. Taking the procurement 

documents issued by a company as an example, the document clearly stipulates the procurement methods of 

various materials, mainly including: single-source procurement, bidding procurement, catalog procurement, 

reference catalog procurement,immediate purchase and settlement, inquiry price comparison and competitive 

negotiation. According to the criteria for the identification of procurement methods, it is divided into three 

modules, namely, catalog procurement module, sourcing procurement module and other procurement mode 

modules. The details are shown in Figure 1. 
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Figure 1: Flow chart of procurement method 

 

2.1.1 Catalog procurement module analysis 

The catalogue purchasing module realizes the catalogue purchasing and the way of reference catalogue 

purchasing through the judgment of catalogue name and code, and realizes the automatic generation of the 

selection scheme. 

Catalog procurement and reference catalog procurement, are to classify all kinds of products required 

by enterprises, and establish a unified database, which mainly includes material code and name, catalog code 

and name as well as catalog supplier data. When the material code and name of the materials to be purchased 

match the catalog code and name exactly, catalog procurement is adopted, and the supplier is selected from the 

corresponding catalog supplier. If only the catalog name is consistent, the code is inconsistent, then refer to the 

catalog procurement, the default selection of suppliers in the catalog. 

 

2.1.2 Sourcing procurement module analysis 

Sourcing procurement module is based on the estimated amount of judgment, to achieve the automatic 

identification of sourcing procurement mode, the module mainly includes immediate purchase and settlement, 

inquiry price and competitive negotiation. 

 

immediate purchase and settlement means that suppliers pay the corresponding amount directly when 

purchasing materials. Inquiry and comparison procurement is a kind of procurement method in which the 

purchaser sends an inquiry to the relevant supplier for quotation, compares and determines the supplier on the 

basis of quotation. Competitive negotiation is a procurement method in which the purchaser negotiates with 

several suppliers on procurement matters and finally determines the supplier from them. 

Analyze materials in the procurement information list that are not included in other procurement and catalog 

procurement modules. If the estimated amount of a single item is less than 20,000, it is used to buy and settle. If 

the estimated amount of a single item is greater than or equal to 20,000 yuan and less than 200,000 yuan, the 

inquiry price is used for procurement. If the single estimated amount is less than 2 million and greater than or 

equal to 200,000, competitive negotiation will be adopted. 

 

2.1.3 Analysis of other procurement methods 

This module mainly includes single source procurement and bidding procurement. Single-source 

procurement refers to the way in which a purchaser purchases from a single supplier. Bidding and procurement 

is a tender announcement issued by the tenderer, inviting bidders to bid, and a comprehensive comparative 

analysis of the price, quality and production capacity proposed by the bidders, so as to determine the most 

suitable bidder as the preferred supplier. 

Analyze the information about the purchased materials, and if the single-source purchase request 

is marked as yes, the single-source purchase is adopted. According to the relevant regulations of the state and 

the enterprise, if the single estimated amount is greater than or equal to 2 million, the bidding method should be 

used for procurement. 

Through the establishment of this model, we can realize the automatic output of the best suppliers of 

single-source procurement, bidding procurement and catalogue procurement materials, and carry out the 
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research of supplier evaluation method and supplier selection system for sourcing procurement materials that 

need to participate in procurement selection. 

 

2.2 Comparative analysis of procurement supplier evaluation methods 

At present, procurement supplier evaluation methods mainly include qualitative method, 

quantitative method[7] and multi-attribute decision method[8]. Qualitative method is based on the past 

experience and the relationship between suppliers to make subjective judgment, lack of scientific basis and 

rarely adopted. Quantitative method is a method to reduce costs through bulk procurement, but when 

enterprises pay too much attention to cost, it will also lead to the decline of product quality. Multi-

attribute decision method is a method used to solve decision problems with multiple evaluation indicators. 

Common multi-attribute decision methods mainly include analytic hierarchy process[9], fuzzy evaluation[10] 

and TOPSIS method[11]. Supplier selection is a contradictory multi-attribute problem, which requires multi-

attribute decision method to evaluate and analyze suppliers. Therefore, in view of the above methods, the 

advantages and disadvantages of various evaluation methods are expounded through list analysis and 

comparison. as shown in Table 1. It provides reference for selecting the appropriate method. 

 

Table 1: Supplier evaluation method 
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Through the comparative analysis of the above methods, analytic hierarchy process and fuzzy 

evaluation method must be established on the basis of expert scores to determine the weight of each indicator, 

which makes it difficult to guarantee the objectivity. The neural network evaluation model is too complex. In 

contrast, entropy weight method can give weight to each index objectively and avoid the influence of human 

factors. TOPSIS method is suitable for multi-program, multi-index evaluation system, while directly 

standardizing the data, the evaluation results are more accurate. Therefore, this paper selects the entropy weight 

method to calculate the weight of each index, selects the best supplier by TOPSIS evaluation method, and 

establishes the automatic selection model of entropy weight -TOPSIS optimization method. The model can 

objectively assign weights to evaluation indicators and scientifically rank the advantages and disadvantages of 

schemes, so it has certain advantages on the whole. 

 

III. Model algorithm analysis of entropy weight -TOPSIS optimization method 

3.1 Entropy weight -TOPSIS optimization method selection quotient system 

Entropy weight method is mainly used to assign weights to evaluation indicators and quantify the 

comprehensive score of supplier quality. TOPSIS mainly compares the pros and cons of each scheme by the 

degree of approximation to the ideal solution. For sourcing materials, the entropy weight -TOPSIS optimization 

selection system is established by combining them. Its flow chart is shown in Figure 2. 

 

 
Figure 2: Entropy weight -TOPSIS selection flow chart 

 

Firstly, the raw data is processed, the index weight is calculated by entropy weight method, and the 

comprehensive score of supplier quality is quantified. Meanwhile, the average value of suppliers under the 

product name combination is taken as the comprehensive score of the scheme, and the average value of all 

suppliers is taken as the benchmark value to filter the schemes. The schemes whose comprehensive score value 

is higher than the benchmark value are retained. For the selected procurement schemes, only the schemes with 

the highest score under the same amount of package are involved in the subsequent calculation to improve the 

efficiency of suppliers. By selecting compatibility degree and difference degree, the weights of quality and 

package amount are determined. Finally, TOPSIS method is used to calculate the optimal recommendation 

selector scheme 

 

3.2 The supplier comprehensive score is calculated based on entropy weight method 

In order to ensure the long-term and stable supply of products by suppliers, it is necessary to carry out 

effective control and regular evaluation of suppliers. When selecting suppliers, we should not only refer to the 

supplier evaluation results, historical transaction times, supply cycle, product quality control level and other 

factors, but also fully consider the external factors, that is, the influence of market trends and demand changes 

on supplier selection. This paper assumes that the selection environment in a certain period of time, that is, the 

market and demand are unchanged, and then the other evaluation indicators are calculated. Because the 

influence degree of different evaluation indexes is different, it is necessary to determine the weight of each 

evaluation index reasonably. Based on the comparison results of the above procurement supplier evaluation 

methods, this project chooses entropy weight method to objectively assign weight to each evaluation index. The 

specific calculation process is shown as follows. 

 

1. Normalization of all evaluation indicators 

Because of the different dimensions of each evaluation index, it is necessary to normalize each 

evaluation index. Normalization is the mapping of data to a specified range to eliminate the impact of different 

dimensions on the evaluation results. The most common normalization method is Min-Max normalization. The 

supplier evaluation indicators in this project are all benefit indicators, and their normalization formula is shown 

in formula (1) . 
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IV. Category control intelligent selection software development and application case analysis 

4.1 Entropy weight -TOPSIS optimization method selection quotient system 

In this paper, an intelligent vendor software platform is proposed, which aims to provide an efficient 

and independent vendor scheme for enterprises. The platform uses a cloud-based architecture that includes a 

front-end control interface and a back-end data processing module. Enterprise users can input the information of 

materials to be purchased into the platform, which can realize the automatic output of the procurement method 

and the most preferred business plan. 

The intelligent vendor software platform developed by us integrates a variety of algorithms and data 

processing technologies to realize intelligent vendor scheme management. Under the development environment 

of PyCharm, the platform is developed using Python programming language and Django framework. 

Through the visual interface and intelligent algorithm, the multi-dimensional evaluation of suppliers is 

realized. Enterprise users can easily have a comprehensive understanding of suppliers, design different 

benchmark values and weights of program quality and package number according to the specific needs and 

preferences of enterprises, and in the selection of evaluation indicators, the software also supports enterprises to 

establish evaluation models more suitable for enterprises according to the change of market environment and 

specific procurement needs. In order to recommend the most suitable supplier for the enterprise. 

The initial page for the software platform is shown in Figure 3, which mainly includes two modules: 

information of materials to be purchased and selection of procurement methods. The procurement material 
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information module includes the functions of importing and analyzing the procurement plan and exporting the 

supplier selection plan. The procurement mode optimization module includes the functions of generating and 

optimizing the plan, calculating the weight of quality and package amount, and generating the optimal plan. 

 

 

 
Figure 3: Category control intelligent selection software initial page 

 

The main process of the intelligent vendor software platform is shown in Figure 4. First of all, the 

procurement plan is imported, and the information of procured materials is analyzed through the category 

control and selection management model, and the best suppliers of single-source procurement, bidding 

procurement and catalogue procurement materials are automatically exported, and the sourcing procurement 

data is exported to the procurement mode optimization module. The selection scheme is generated by the free 

combination of product names, and the scheme is screened and optimized according to the two methods of 

selecting the best under the reference value and the same package amount. Then the quality and package 

amount weights are calculated according to the compatibility and difference degree, and the optimal supplier 

scheme is generated according to the TOPSIS optimization method. 

 

 
Figure 4: Intelligent software selection flow chart 

 

4.2 Software application case analysis 

Taking the procurement plan issued by a company as an example, the procurement plan is imported into the 

software, and the software automatically outputs the best suppliers of single-source procurement, bidding 

procurement and catalog procurementmaterials, as well as the sourcing procurement materials that need to 

participate in the procurement selection, as shown in Figure 5. 

Figure 5: Purchasing method analysis results 
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For the materials to be purchased by sourcing procurement, the optimal supplier scheme can be 

generated by importing them into the procurement scheme optimization module, and the scheme with the least 

and most packages can be output as a reference scheme. The output result of the software's final scheme is 

shown in Figure 6. 

 

 
Figure 6: Final project result 

 

After manual inspection of the optimal scheme recommended by the software, the test results show 

that the vendor scheme recommended by the software is indeed the best vendor scheme in line with the 

regulations of the enterprise, and further proves that the software's intelligent vendor model based on category 

control and entropy weight -TOPSIS optimization algorithm can efficiently and objectively output the vendor 

scheme for the enterprise in a short time. 

 

V. Conclusions 

In this paper, the research process and main contents are introduced in detail from three aspects: category 

control selectors management model, entropy weight -TOPSIS optimization algorithm and intelligent selectors 

software platform. The details are summarized as follows: 

1. In terms of supplier selection process management, based on the specific procurement plan and 

procurement system of the enterprise, and with the help of computer performance advantages, the procurement 

method of purchasing materials is analyzed by material name, code and amount, so as to achieve efficient and 

independent output procurement supplier selection 

schemes. At the same time, the amount of package schemes is reduced based on product name combination and 

the efficiency of supplier selection is improved. 

2. In terms of intelligent algorithms, the entropy weight -TOPSIS optimization algorithm is constructed, 

which combines the advantages of objective weighting by entropy weight method and efficient processing of 

multiple schemes by TOPSIS method to achieve accurate evaluation and ranking of suppliers and provide 

reliable supplier selection decision support for enterprises. At the same time, the introduction of this algorithm 

makes the selectors model have stronger intelligence and automation ability, and improves the efficiency and 

accuracy of the selectors process. 

3. In terms of intelligent vendor software, a software system for category control intelligent vendor model 

based on entropy weight -TOPSIS optimization method is designed, which realizes functions such as vendor 

process automation and data visualization, and allows enterprises to consider the impact of market trends 

and demand changes in the establishment of evaluation indicators, thus improving the adaptability of the 

software model. It also greatly reduces the labor intensity of procurement personnel, improves the quality of 

selection solutions, and shortens the procurement cycle. The method proposed in this paper provides a new 

method and a new idea for the automatic output of the whole process from purchasing plan to the best selection 

plan for modern enterprises. 
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