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Abstract 
Agricultural listed companies occupy an important position in my country's capital 
market, but the development of agriculture is disturbed by non-human and non-social 
factors such as seasons and climates. Therefore, the financial situation of agricultural 
listed companies is compared with other listed companies. risk is more complex. The 
article takes ten agricultural companies related to agriculture, forestry, animal 
husbandry, and fishing in 2020 as examples, using four comprehensive indicators, 
sixteen secondary indicators, and using the TOPSIS method modified by the entropy 
weight method to evaluate their financial status. At the same time, relevant feasible 
suggestions are put forward. 

Keywords 
Agriculture; Entropy Weight Method; TOPSIS Financial Performance Evaluation. 

1. Introduction 

The process of economic globalization brings more opportunities for the development of 
enterprises, but also adds more risks to the enterprises. In the context of the development of 
the market economy, the exchanges between enterprises are more frequent than in the past, 
and the competition between them is also It has become more intense. In the business dilemma 
faced by enterprises, in addition to the enterprise risk dominated by the company's operation 
and management, financial risk has also become an important factor that hinders the 
development of the enterprise, and the financial risk it faces has certain sudden changes. nature 
and uncertainty. In the current research process, there are many studies on enterprise risk 
management. Considering the actual situation faced by our country and the market 
environment, this paper selects ten enterprises with certain representativeness in the fields of 
agriculture, forestry, animal husbandry and fishery. Financial performance evaluation. 

2. Literature Review 

Agricultural listed companies occupy an important position in my country's market economy. 
In recent years, there have been many studies on agricultural financial status. Wen Zhe (2016) 
studied the financial risk control of agricultural listed companies, mainly to improve the 
financial internal control of agricultural listed companies, so as to avoid financial risks. Zhang 
Guozheng, Chen Weihuang, Zhou Jiehong (2015) adopted the method of empirical research and 
used gray neural network to study some agricultural listed companies. They believed that the 
GM(1,1) model can better analyze the listed companies' performance in the process of 
combining with neural network. Financial warning. Sheng Xiaoqi, Liu Xi, Wang Yang (2015) 
used the Z-score model to identify the financial risks of listed agricultural enterprises. The 
empirical results show that the Z-score model has certain feasibility in the research process. At 
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the same time, in the follow-up research process, Huang Meixia et al. (2017) adopted an 
empirical research method for agricultural enterprises, and also used the Z-Score model. The 
results further proved the effectiveness of the Z-Score model in the field of financial risk and 
financial performance evaluation. . Ludi, Wang Guanhua (2016) used factor analysis and cluster 
analysis to conduct empirical analysis on a number of agricultural enterprises listed in Shanghai 
and Shenzhen stock markets from 2013 to 2016. The accuracy rates are all above 79%, and the 
accuracy rates in 2014 and 2016 are above 90%. Lin Min (2022) used the big data analysis 
method to fully analyze the financial situation. Zhao Xuefeng, Wu Weiwei, Wu Delin, Guo Xu, Shi 
Huining (2021) used CFW-Boost to build a financial early warning model. The results show that 
CFW-Boost is more accurate in early warning than other models. 
In the research process of scholars in the past, many empirical research models in the financial 
field have been used. Hu Peng, Bai Xue, and Wang Zhilin (2018) used the AHP-DEA model to 
conduct research and analysis on pharmaceutical companies. Wen Wei, Zheng Minggui, and 
Yang Ruicheng (2016) used the GA-AHP conducts the analysis, Xu Yifan, Zhu Jiaming (2020) use 
the TOPSIS modified by the entropy weight method to conduct empirical research in the field 
of medicine, and the model used in the above analysis. For this reason, AHP, TOPSIS, DEA, grey 
correlation analysis and principal component analysis are mainly used in the financial field. 
According to the existing research results, the TOPSIS modified by the entropy weight method 
has high accuracy in the field of financial analysis. Therefore, this paper adopts this method to 
analyze agricultural listed companies. 

3. Empirical Research 

3.1. The Data Comes from the Selection of Indicators 
Table 1. Financial indicators 

First-level indicator Secondary indicators symbol 

Profitability 

Roe AvgROE 
Return on assets ROAEBIT 

Net asset interest rate Intcvr 
Gross profit margin Gincmrt 

Solvency 

Current ratio Currt 
Quick ratio Qckrt 

Interest coverage ratio Intcvr 
Net gearing ratio NetAstLiaRt 

Growth ability 

EPS growth rate EPSgrrt 
Net profit growth rate Netprfgrrt 
Net asset growth rate Netassgrrt 

Sustainable growth rate Susgrrt 

Operating capacity 

Inventory turnover nvtrtrrat 
Accounts Receivable Turnover ARTrat 

Current asset turnover Currat 
Total asset turnover TotAstTRtTTM 

 

This article adopts ten representative enterprises related to agriculture, forestry, animal 
husbandry and fishery in the 2012 edition of the industry classification of the China Securities 
Regulatory Commission (Shanghai Kaikai International Marine Resources Co., Ltd., Gansu 
Yasheng Industrial (Group) Co., Ltd., Dahu Aquaculture Co., Ltd., Zhongnongfa Seed Industry 
Group Co., Ltd., Gansu Dunhuang Seed Industry Group Co., Ltd., Xinjiang Tarim Agricultural 
Comprehensive Development Co., Ltd., Shandong Haodangjia Ocean Development Co., Ltd., 
Heilongjiang Beidahuang Agricultural Co., Ltd., Hunan Xinwufeng Co., Ltd. Co., Ltd., Yunnan 
Shennong Agricultural Industry Group Co., Ltd.), select representative indicators in the field of 
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financial evaluation (return on equity (average) (%)_AvgROE, return on assets (%)_ROAEBIT, 
net interest rate on assets (%) _ROA, Gross Profit Margin (%)_Gincmrt, Current Ratio (%)_Currt, 
Quick Ratio (%)_Qckrt, Interest Coverage Multiple_Intcvr, Net Assets Ratio (%)_NetAstLiaRt, 
Earnings Per Share Growth Rate (%)_EPSgrrt, Net Profit Growth Rate (%)_Netprfgrrt, Net Asset 
Growth Rate (%)_Netassgrrt, Sustainable Growth Rate (%)_Susgrrt, Inventory Turnover Ratio 
(Times)_Invtrtrrat, Accounts Receivable Turnover Ratio (Times)_ARTrat, Current Assets 
Turnover Ratio (Times)_Currat, Total Asset Turnover Ratio_TTM (Times)_TotAstTRtTTM) for 
analysis. 

3.2. Model Construction 
The calculation is based on the RESSET financial database and the data indicators obtained from 
the annual reports of each company. First delete the data, then use the entropy weight method 
to standardize the index data selected above to obtain the entropy weight of each index, and 
then use the TOPSIS model to calculate the optimal value of each financial index and The worst 
value, and then calculate the score of each evaluation object according to the calculated weight. 
Establish the original matrix of the index evaluation system According to the n evaluation 
objects selected in the financial performance evaluation system, the original data of the m 
evaluation indicators construct the original matrix: 
 

 ij n m
x


X

 
 

Matrix standardization processing Because in the selected financial evaluation indicators, there 
may be the influence of dimensional factors among different indicators, which leads to certain 
errors in the empirical results, so the matrix standardization processing is carried out. 
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The normalized matrix is: 
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Calculate the probability matrix According to the obtained matrix Z, calculate the weight of the 
jth index of the evaluation object. 
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At the same time, the weight is recorded as the probability used in the entropy calculation 
process, and the probability matrix is obtained. 
 

 ij n m
p


P

 
 

Calculate the entropy weight According to the probability matrix P, calculate the information 
entropy of each index, and introduce the concept of information utility value, calculate the 
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information utility value, and normalize it to obtain the entropy weight of the index. The 
calculation formula of information entropy is: 
 

   
1

1
ln ( 1,   2,   ,   ;   1,   2,   ,   )

ln

n

j ij ij
i

e p p i n j m
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The greater the information entropy, the less information provided by the first index. In order 
to ensure the standardization of entropy weight, the probability of information utility value is 
introduced, and the change of information utility value is the same as that of information, that 
is, the greater the information utility value, the more information the indicator provides. 
The formula for calculating the information utility value is: 
 

1j jd e 
 

 
The formula for calculating entropy weight is: 
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Calculate the optimal value and the worst value According to the standardized matrix Z, 
calculate the optimal value and the worst value of each evaluation object. 
Define the optimal value of the jth index as: 
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The worst is: 
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Define the distance between the evaluation object and the maximum value as: 
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The distance between the i-th evaluation object and the minimum value is: 
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The score of the i-th evaluation object is: 
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Obviously, 0 1iS  , the iS larger , indicates that the evaluation object is closer to the optimal 
value, and the financial risk of the evaluation object is lower; otherwise, it is higher. 

4. Results Analysis 

According to the above formula, MATLAB software is used for data analysis, and the 
comprehensive score of the ten selected agricultural listed companies is obtained. 
 

Table 2. Comprehensive Score 

Company name Score 
Shanghai Kaikai International Marine Resources Co., Ltd. 0.1035 

Gansu Yasheng Industrial (Group) Co., Ltd. 0.0465 
Great Lakes Aquaculture Co., Ltd. 0.0627 

Zhongnongfa Seed Industry Group Co., Ltd. 0.1087 
Gansu Dunhuang Seed Industry Group Co., Ltd. 0.0699 

Xinjiang Tarim Agricultural Comprehensive Development Co., Ltd. 0.0843 
Shandong Haodangjia Ocean Development Co., Ltd. 0.0514 

Heilongjiang Beidahuang Agriculture Co., Ltd. 0.1312 
Hunan New Ng Fung Co., Ltd. 0.1223 

Yunnan Shennong Agricultural Industry Group Co., Ltd. 0.2194 

 
According to the above empirical research process, it can be seen that among the ten selected 
enterprises, Yunnan Shennong Agricultural Industry Group Co., Ltd. has the highest financial 
comprehensive score, followed by Heilongjiang Beidahuang Agricultural Co., Ltd. and Hunan 
New Ngfeng Co., Ltd. In the process of empirical research, it is found that the return on net 
assets, net asset interest rate and accounts receivable turnover rate of these three companies 
are obviously higher than those of other companies. Therefore, agricultural listed companies 
should pay attention to these three indicators in financial operations. 
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