
Intelligent Evaluation System for Economic Level 

of Modern Enterprises Based on BP Neural 

Network Optimization Algorithm 

Jielin Wang* 

{*Corresponding author: jielin_wang_mq@163.com} 

 

Tianjin Maritime College, Tianjin, 300000, China 

Abstract. Modern enterprises are more active economic organizations in the 

operation and development of the whole national economy, providing more 

employment opportunities. Establishing a perfect economic level assessment 

system for modern enterprises is an important task in the current economic 

management. This paper is to study the construction of an intelligent 

assessment system for the economic level of modern enterprises based on the 

BP neural network optimization algorithm. The basic system of enterprise 

economic level evaluation is proposed, the artificial neural network model is 

improved into PSO-BP neural network, the research of modern enterprise 

economic level intelligent evaluation problem is carried out, the three-layer B/S 

architecture is designed to implement the modern enterprise economic level 

intelligent evaluation system, the comparison of PSO-BP neural network and 

BP algorithm, PSO algorithm solves the slow convergence speed to a certain 

extent The results show that the PSO algorithm has solved the problem of slow 

convergence to a certain extent, and the PSO-BP neural network is more 

accurate and reliable than the BP neural network in evaluating the economic 

level of modern enterprises. 
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1 Introduction 

With the deepening of enterprise reform, the withdrawal of modern enterprises in 

many business areas is accelerating. Therefore, private investors can invest in a wider 

range of restricted non-state industries in the future, and further expand the 

investment areas of the private economy. Therefore, evaluating the economic level of 

an enterprise is the most important and indispensable link [1-2]. The evaluation of the 

company's economic level clarifies the company's goals and direction in the most 

popular and comprehensible language [3]. 

The growth potential of any business depends on its economic security. Economic 

security must be supported by credible tools to monitor and assess the level of 

efficiency of its systemic mechanisms. Given all the influencing factors, economic 
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security is as stable as possible if a baseline is specified for the best control path for the 

business process. These benchmarks are used to assess the operational and economic 

security of the business. The index structure should include all important influencing 

factors [4]. Sashmita Panda conducted an analysis based on the business process 

execution efficiency criteria. The main common factors that should be present in the 

presentation of business processes and economic security assessment indicators are 

identified. This paper analyzes the definition of business process, determines the main 

characteristics of the definition, and puts forward the author's views on the nature of 

the concept from the perspective of future research [5]. Edmund Ofosu Benefo used 

four selected companies to evaluate business restructuring organizations in a global 

digital environment. It is assumed that under experimental conditions, 

R-economy-related financial relations in the field of corporate financial relations are 

effectively reorganized to form a complete set of statistical probability indicators, 

which are related to the experimental events of quantitative and qualitative 

measurement of independent events in the field of organizational reengineering. In 

terms of the influence degree of factors affecting organizational restructuring, the 

conditional probability of quantitative and qualitative measurement of statistical 

probability of related indicators is determined [6]. John Gibson established the BP 

neural network model for analyzing the credit risk index of listed companies, 

established the enterprise credit rating management learning system for predicting the 

future credit risk, and put forward conclusions and development suggestions [7]. 

The first part of this paper summarizes the research results of artificial neural 

networks in the fields of forecasting, economic forecasting and early warning. The 

second part briefly introduces the advantages and system design principles of BP 

neural network enterprise economic level evaluation. The third part introduces 

Construction scheme of enterprise economic level intelligent evaluation system. The 

fourth part discusses the work of each module in detail and evaluates the model 

according to the construction scheme. 

2 Research on the Construction of an Intelligent Evaluation 

System for the Economic Level of Modern Enterprises Based on BP 

Neural Network Optimization Algorithm 

2.1 BP Neural Network 

There are some main parts: Backpropagation is a neural network that misregulates 

and modifies weight and limits by backpropagation. The error here is the difference 

between the network result and the expected result. The first two parts of the BP 

neural network are repeated alternately until the system error reaches the 

predetermined requirements or the maximum number of neural network training 

[8-9]. 

2.2 Advantages of BP Neural Network Enterprise Economic Level Assessment 



In this system, we apply BP neural network technology to the economic level 

evaluation of modern enterprises. Neural network model has a wide range of 

application prospects. Generally speaking, neural network has some incomparable 

advantages of other methods, which are reflected in: 

(1) Adaptive capacity and self-learning, based primarily on data provided through 

learning and training and not merely on knowledge and experience criteria that help to 

reduce determinants, to identify the intrinsic links between inputs and outputs; 

(2) Can handle incomplete data or noise with higher function and fault tolerance; 

(3) Because the evaluation of the actual economic level is often very complicated 

[10-11]. Artificial neural networks allow data fusion between qualitative and 

quantitative signals [12]. Therefore, compared with other economic level evaluation 

methods, the economic level evaluation method based on neural network shows its 

advantages more and more. 

2.3 Basic Indicators of Enterprise Economic Level Assessment 

The economic benefits of an enterprise include profitability, solvency and operation 

capacity. Profitability is reflected by sales profit rate, return on total assets and other 

indicators. Solvency is reflected by the asset-liability ratio, current ratio or quick ratio 

and other indicators; Operating capacity is reflected by such indicators as receivables 

turnover and inventory turnover [13-14]. 

2.4 System Design Principles 

According to the design standards and design specifications of the software design 

industry, the software design principles adhere to "simple, efficient, cost-effective" 

and all the content itself. The following principles were fully considered in the design 

of the system: 

Advanced technology: Make full use of the latest achievements of software project 

technology. 

Structural rationality: Each function module should be independent as far as 

possible to minimize the interference between modules and promote the independent 

development between system modules. 

Functional integrity: A thorough understanding of all aspects of the performance 

evaluation process and complete logical conFig.uration of functionality. 

Easy to extend and maintain: Try to inherit program code and reduce maintenance 

using object-oriented analysis and design techniques and data packaging techniques. 

Performance requirements: The system must be responsive and not degrade 

significantly as the amount of data increases. 



3 Investigation and Research on the Construction of an 

Intelligent Evaluation System for The Economic Level of Modern 

Enterprises Based on BP Neural Network Optimization Algorithm 

3.1 System Architecture 

The system software uses the B/S structural mode, and the operating environment and 

development environment are located in the WINDOWS operating system 

environment. The system uses a standard three-tier architecture, namely a terminal 

browser client, application and data logic services, and a browser/application service 

server model stored on the server using middleware technology. In the three-tier 

architecture, the first layer is the client layer, which provides the user interface 

function; The second layer is business logic, which provides all the database access 

functions and the completion of business logic; The third layer is the database layer, 

which provides continuous database storage capacity. The client-level operating 

environment is primarily the Web browser. The business logic layer consists of two 

main components: a Web server that provides results to the client layer over HTTP, 

and an application server that contains the services needed to complete the business 

logic. The system tools will be installed and run on the server, which is a basic 

corporate topology, as shown in Fig.ure 1. The technical framework of the system tool 

is shown in Fig.ure 2. 

 

Fig. 1. Topology diagram of an enterprise user 
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Fig. 2. System design framework 

3.2 An Intelligent Assessment Model for the Economic Level of Enterprises 

Based on PSO-BP Neural Networks 

Before establishing the parameters and structure of PSO-BP neural network, the input 

network data must be standardized to speed up the network fusion. In fact, this is the 

key before using the BP to make predictions. The standard formula used in this 

document is: 
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In this paper, as the input information of BP, the scores of the two components of 

profitability and solvency are economic level variables. 

Secondly,  the following formula should be considered: 

++= nml          (2) 

n is 1 in this paper. a ∈ [1, 10], so the value of I ranges from 3 to 12. Other 

parameters and structure of the network remain unchanged. The particle dimension can 

be calculated according to formula (2). 
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In the design of BP neural network, 2, 10 and 1 have been clearly defined, so the 

dimension of each particle is set to 41(2×10+10×1+10+1=41). 

4 Analysis and Research on The Construction of an Intelligent 

Evaluation System for The Economic Level of Modern Enterprises 

Based on BP Neural Network Optimization Algorithm 

4.1 System Functional Module Division 

The system is divided into the following five working modules, as shown in Fig.ure 3. 

(1) Basic data management of modern enterprise economic level 

The basic information about the economic level of modern enterprises includes the 

basic qualification, profitability, solvency, management ability and innovation of 

modern enterprises. This is the most basic information to evaluate the economic level 

of modern enterprises. Over time, the basic message of these modern businesses must 

be adjusted accordingly. This module enables enterprise administrators to update 

basic enterprise information. The main functions of this module include adding, 

modifying, deleting, querying and other basic business information. 

(2) Evaluation model parameter Settings 

This module is mainly used to generate the mathematical model needed for 

economic level evaluation, which is the core of this system. Including the addition of 

evaluation parameters, the selection and conFig.uration of evaluation parameters, 

through the parameter setting function formulated by the module can be based on the 

selected parameters and training samples to develop economic level evaluation 

models suitable for different modern enterprises. 

(3) Economic level assessment 

Using the model generated by the system to call the basic data of the modern 

enterprise, the basic economic level score and economic level of the modern 

enterprise are calculated. The module includes the function of setting the dividing 

standard of the economic level score section. 

(4) System maintenance 

System maintenance consists of user authority maintenance and information 

coding maintenance, to realize the standardization of information. 



 

Fig. 3. System function modules 

4.2 Intelligent Evaluation Performance Test 

The model's assessment capability was analysed in terms of the mean squared error 

(MSE), mean absolute percentage error (MAPE) and running time (seconds), 

respectively, according to the selected evaluation criteria. It should be noted that MSE 

and MAPE in Table 1 refer to the MSE and MAPE of the assessment results for 2019, 

2020 and 2021 for an enterprise's economic level, respectively, while the running time 

is the time required for the training. 

Table 1. Comparison of results of two models 

model MSE MAPE Model training time (seconds) 

back propagation 0.062 6.851% 1.854 

PSO-BP neural network 0.011 5.622% 0.551 
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Fig. 4. Results of three evaluation indicators 

The results of BP neural network and PSO-BP neural network are shown in Fig.ure 

4. From the point of view of mean error (MSE), the evaluation error of BP neural 

network test set is 0.062, and that of PSO-BP neural network test set is 0.011, which 

is obviously better. From the point of view of model training time, the training time of 

PSO-BP neural network fusion is 0.551 seconds, which is less than one third of that of 

BP neural network, which means that PSO algorithm accelerates the initial particle 

search process and reduces the training time of neural network. 

5 Conclusions 

As a new subject, the research of enterprise economic level evaluation is still in the 

stage of discussion. In this paper, the qualitative and quantitative indicators are 

integrated into the intelligent economic level evaluation system, and the application of 

artificial neural network technology to the economic level evaluation system provides 

a new idea and method, but this is only an exploratory research. There is still a long 

way to go for the evaluation system of economic level to reach the practical level, 

which is a long and complicated system engineering. We believe that through the 

unremitting efforts of many explorers, the research in this field will continue to 

flourish. 
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