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Abstract: with the continuous development of China's capital market, listed companies in the 

realization of the sustainable development of economic development practice highlights an 

important strategic position. Therefore, it is necessary to study the financing efficiency of listed 

companies. This paper takes 48 listed companies in Liaoning Province as an example, through 

the data envelopment analysis (DEA) model, especially for the efficiency of equity financing. 

The results show that: Liaoning listed companies equity financing efficiency level of pure 

technical efficiency and scale efficiency level was low, raise the Countermeasures in Liaoning 

province the equity financing efficiency of listed companies according to the results of the 

suggestion. 
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1. INTRODUCTION 

Corporate financing has become a focus topic In the process of continuous development of 

China’s capital market, and in particular, the financing of listed companies is crucial to the 

operation of capital. In the specific economic environment of China, listed companies show a 

unique preference for equity financing. At the same time, equity financing plays an important 

role in the financing activities of listed companies. Therefore, taking the listed companies in 

Liaoning Province as an example, conducting an empirical study of the equity financing 

efficiency of these listed companies is of strategic significance to improving the core 

competitiveness of listed companies in Liaoning Province. 

2. LITERATURE REVIEW 

Liu Lichang et al. (2004) studied forty-seven listed companies in the Shanghai stock market 

and built a DEA model to comprehensively analyze the equity financing efficiency of these 

listed companies. The research results show that the equity efficiency of the forty-seven listed 

companies is in general level. More than half of the  listed companies' technical efficiency 
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levels have not reached an effective status. Among them, the listed companies of information 

technology have higher overall efficiency, and the comprehensive efficiency level of listed 

companies of manufacturing industry is very low. Finally, he proposed a corresponding 

countermeasure[1] to improve the efficiency of the equity financing of listed companies. Liu 

Ruibo et al. (2009) took China’s listed expressway companies as the research object, with the 

establishment of data envelopment analysis model, deeply and systematically discussed the 

equity financing efficiency of listed companies in China’s highways. The research results show 

that the overall efficiency level of equity financing of listed companies in China’s highways is 

generally low, and finally, specific policy recommendations have been put forward in terms of 

equity financing scale, equity concentration, etc[2]. Peng Xiaoying et al. (2008) selected 

fourteen listed coal companies in China as the research object, selected the relevant indicators 

of these listed companies from 2000 to 2005, and applied the DEA model to evaluate their 

equity financing efficiency. The study found that only a few listed companies reached the DEA. 

effective level, then use projection analysis to adjust those companies that do not achieve DEA 

effective level, and finally, put forward suggestions to improve the equity financing efficiency 

of these listed companies'[3]. Chen Rong and Zhou Siwei (2012) firstly pointed out that GEM 

listed companies play an important role in the development of China’s economy and being a 

significant role in raising funds. Then, twenty-five listed companies on GEM are selected as 

research objects to construct data envelopes for analyzing the model and evaluating the equity 

financing efficiency of these listed companies. The research concludes that these listed 

companies have a low overall equity financing efficiency. Finally, they emphasize raising the 

level of fund raising management and promoting the equity financing efficiency of China’s 

listed companies on the GEM Board.[4]. Wang Hualin (2015) believes that equity financing 

funds of listed real estate companies in China account for a large proportion of the total capital 

of listed companies in China. Taking China’s real estate listed companies as the research object, 

the data envelopment analysis method is used to empirically test the equity financing efficiency 

of real estate listed companies in China. The analysis and research results show that there are 

great differences in the level of equity financing efficiency among listed real estate companies 

in China. Finally, an effective way to improve the equity financing efficiency of real estate 

listed companies in China is proposed [5]. Zhao Xiangxiang et al. (2010) took twenty-four 

listed tourism companies in China as the research object and used SPSS software to analyze the 

selected indicators. The correlation calculation results are inconsistent with the basic 

assumptions of financing efficiency. Finally, from the aspects of funds and financial system , 

proposed policies to improve the efficiency of equity financing for listed companies in China's 

tourism industry [6]. Chen Huili (2011) took twenty-seven biopharmaceutical listed companies 

in China as the research object, and used the DEA model to empirically analyze the equity 

financing efficiency of these listed biopharmaceutical companies. The research results show 

that the listed companies' equity financing efficiency level is not high as a whole. There is more 

room for improvement. There are no regularities in the changes of comprehensive efficiency 

level, pure technical efficiency level value and scale efficiency level. Finally, corresponding 
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policy suggestions are proposed from the perspectives of shareholding structure of 

shareholders, financing structure, and government supervision, with a view to improving the 

equity financing efficiency of listed biopharmaceutical companies in China[7]. Cai Lingjun 

(2011) believes that corporate financing is a hot issue in the economic society. The methods 

and preferences of listed company equity financing play an important role in the development 

of listed companies. Taking the listed high-tech companies in China as an example, through the 

construction of DEA models, empirically analyzed these listed company’s equity financing 

efficiency. The research results show that the equity financing efficiency of China’s listed 

high-tech companies is generally low. Finally, corresponding policy recommendations are 

proposed[8]. 

Looking at the above literatures, we can see that the research on the equity financing efficiency 

of listed companies has achieved more results. The research perspectives are different. It is 

concluded that on the one hand, research is carried out in different industries; on the other hand, 

research is conducted in different regions. The same thing is that most of them build Data 

Envelopment Analysis (DEA) models. The above research shows that there is a lack of 

empirical research on the equity financing efficiency of listed companies in Liaoning Province. 

Therefore, this article will use forty-eight listed companies in Liaoning Province as an example 

to study their equity financing efficiency and propose targeted suggestion to improve the 

efficiency of these listed companies' equity financing.  

3. EMPIRICAL STUDY ON EQUITY FINANCING EFFICIENCY OF LISTED 

COMPANIES IN LIAONING PROVINCE 

3.1 Selection of indicators and data sources 

Build an evaluation index system for equity financing efficiency of listed companies in 

Liaoning Province, with input indicators and output indicators 

Specific conditions are shown in Table 1. 

Table 1 Evaluation Index of Equity Financing Efficiency of Listed Companies in Liaoning 

Province 

First-level indicators Secondary indicators evaluation standard 

Input indicators 

(A1) 

Total net of equity financing 

less--more 
(A2) 

Asset –liability ratio 

(A3) 

Operating cost 

Output indicators 

(B1) 

Return on equity 

low--high 
(B2) 

Earnings per share 

(B3) 

Growth rate of net assets 

The above six indicators can comprehensively reflect the equity financing efficiency of listed 

companies in Liaoning Province, and it can well reflect the capital input and output situation of 

listed companies in Liaoning Province. 
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This article selects the data of listed companies in Liaoning Province that were listed on the 

stock exchanges in 2015 and is still trading, and excludes ST-listed companies, because these 

companies have reflected abnormal financial data and operating inefficiency. A total of 

forty-eight listed companies were selected based on the above conditions, and the data 

collection mainly came from the listed company's balance sheet, income statement, cash flow 

statement, and other publicly available data. 

3.2 Empirical analysis based on DEA model 

The value of input variables and output variables in the DEA model application cannot be 

negative, so the indicator data needs to be micro-processed. Since in the DEA model, the same 

indicator is added with the same positive number or the same positive number is properly 

subtracted, its DEA validity is unchanged; the same indicator data is simultaneously multiplied 

or divided by some positive number, and its DEA effectiveness is constant. The sample data in 

this article has a negative number, so the original data needs to be processed. The method used 

is as follows:  
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function relation formula, the original data of the evaluation index with negative items can be 

normalized to a certain positive value range. Using the index data of Table 2 and Deap2.1 

software to conduct empirical analysis on forty-eight listed companies in Liaoning Province, 

the financing efficiency of each sample company can be obtained, as shown in Table 3. 

 

Table 2 Non-dimensionalized results of raw data of indicators 

Enter-prise 

No. 

A1/ 

Billion 
A2/ % 

A3/ 

Billion 

B1 After 

Nondimensionalization 

B2  After 

Nondimensionalization 

B3 After 

Nondimensionalization 

1 170.18 69.19 259.99 0.63 0.58 0.91 
2 71.88 89.86 46.90 0.21 0.27 0.91 
3 60.86 65.18 10.99 0.56 0.51 0.91 
4 56.20 72.38 28.17 0.36 0.27 0.91 
5 35.24 26.92 0.51 0.25 0.49 0.91 
6 34.47 87.76 2.47 0.35 0.49 0.91 
7 33.99 67.28 13.15 0.66 0.56 0.91 
8 51.88 59.78 90.29 0.65 0.59 0.91 
9 29.57 47.12 22.35 0.66 0.60 0.91 
10 78.67 44.91 35.40 0.64 0.54 0.91 
11 162.24 72.02 298.12 0.24 0.20 0.91 
12 35.22 48.52 0.33 0.50 0.45 0.91 
13 78.45 16.28 21.50 0.66 0.57 0.91 
14 184.55 62.22 2.00 0.65 0.53 0.91 
15 459.27 50.70 494.69 0.44 0.32 0.91 
16 97.10 33.84 11.33 0.63 0.57 0.92 
17 44.56 22.07 2.92 0.60 0.53 0.91 
18 31.05 32.01 5.87 0.66 0.57 0.91 
19 25.41 10.61 0.91 0.59 0.53 0.91 
20 59.85 47.43 10.26 0.70 0.56 0.91 
21 32.26 52.77 27.92 0.66 0.64 0.91 
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22 335.45 19.58 11.11 0.81 0.70 0.92 
23 50.23 43.15 28.27 0.47 0.43 0.91 
24 99.84 12.86 4.14 0.82 0.66 0.91 
25 37.14 32.50 2.24 0.72 0.63 0.91 
26 32.53 18.26 3.73 0.69 0.57 0.91 
27 36.99 62.60 1.44 0.60 0.53 0.91 
28 17.10 46.25 2.72 0.59 0.53 0.91 
29 23.61 54.58 6.87 0.51 0.39 0.91 
30 49.34 19.64 4.23 0.75 1.00 0.92 
31 27.19 40.12 0.85 0.66 0.63 0.91 
32 218.16 63.86 4.37 0.81 0.77 0.91 
33 87.05 49.89 13.67 0.61 0.54 0.91 
34 153.17 66.64 120.60 0.60 0.54 0.91 
35 72.97 74.96 36.90 0.64 0.57 0.91 
36 23.60 101.88 10.39 0.59 0.24 0.90 
37 225.26 34.16 25.62 0.65 0.54 0.91 
38 55.52 78.12 54.03 0.70 0.59 0.91 
39 78.65 85.23 35.40 0.73 0.59 0.91 
40 70.26 92.99 38.61 0.77 0.53 0.91 
41 416.79 31.01 4.37 0.72 0.62 0.20 
42 198.79 47.23 53.20 0.67 0.61 0.91 
43 111.31 72.28 48.06 0.44 0.39 1.00 
44 49.97 36.16 12.19 0.64 0.57 0.91 
45 32.66 39.81 3.04 0.72 0.70 0.91 
46 79.37 39.85 16.25 0.20 0.25 0.91 
47 74.81 28.90 86.96 0.75 0.63 0.91 
48 193.19 12.85 16.69 1.00 0.78 0.91 

 

 

Table 3 Evaluation Results of Equity Financing Efficiency of Listed Companies in Liaoning 

Province 

Enterprise No CRSTE VRSTE SE pay for Scale 

1 0.167 0.185 0.904 drs 
2 0.300 0.300 1.000 drs 

3 0.367 0.367 1.000 drs 

4 0.382 0.382 1.000 drs 

5 1.000 1.000 1.000 - 

6 0.646 0.646 1.000 irs 

7 0.628 0.750 0.838 drs 

8 0.472 0.516 0.913 drs 

9 0.778 0.871 0.894 drs 

10 0.339 0.363 0.935 irs 

11 0.156 0.156 1.000 drs 

12 1.000 1.000 1.000 - 

13 0.677 0.678 0.999 irs 

14 0.420 0.508 0.828 drs 

15 0.209 0.209 1.000 drs 

16 0.334 0.535 0.625 drs 

17 0.570 0.579 0.985 irs 

18 0.810 0.892 0.908 drs 

19 1.000 1.000 1.000 - 

20 0.467 0.543 0.859 drs 

21 0.756 0.819 0.923 irs 

22 0.659 0.988 0.667 drs 

23 0.462 0.462 1.000 drs 
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24 1.000 1.000 1.000 - 

25 0.761 1.000 0.761 drs 

26 0.886 1.000 0.886 drs 

27 0.684 0.684 1.000 irs 

28 1.000 1.000 1.000 - 

29 0.767 0.767 1.000 drs 

30 1.000 1.000 1.000 - 

31 1.000 1.000 1.000 - 

32 0.290 1.000 0.290 drs 

33 0.292 0.301 0.970 irs 

34 0.168 0.172 0.982 irs 

35 0.334 0.362 0.923 irs 

36 0.725 0.725 1.000 drs 

37 0.320 0.320 1.000 drs 

38 0.449 0.545 0.823 drs 

39 0.350 0.486 0.721 drs 

40 0.396 0.866 0.457 drs 

41 0.404 0.579 0.697 drs 

42 0.250 0.254 0.987 irs 

43 0.239 1.000 0.239 drs 

44 0.518 0.561 0.923 drs 

45 0.878 1.000 0.878 irs 

46 0.314 0.314 1.000 drs 

47 0.464 0.671 0.691 drs 

48 1.000 1.000 1.000 - 

Mean average 0.564 0.653 0.886  

Note: irs,-,drs, mean that the scale returns increase, change, and decrease, respectively. 

3.3 Analysis of results 

In Table 3, CRSTE, VRSTE, and SE respectively represent comprehensive technical 

efficiency values, pure technical efficiency values, and scale efficiency values. Table 3 shows 

the DEA effectiveness and DEA non-validity overall distribution of equity financing efficiency 

of forty-eight listed companies in Liaoning Province. (Table 4). 

Table 4 Listed company effectiveness statistics 

  DEA effective Non-DEA effective 

number of companies 8 40 

proportion 16.67% 83.33% 

From Table 4, we can see that of the forty-eight listed companies in Liaoning Province, 

including the weak and effective, there are only eight listed companies with effective DEA, 

accounting for about 16.67%; and there are forty non-DEA listed companies, accounting for 

about 83.33%. . From Table 4, it can be seen that the total efficiency, pure technical efficiency, 

and scale efficiency value of eight listed companies with company numbers 5, 12, 19, 24, 28, 

30, 31, and 48 are all 1, indicating that these nine listed companies’ efficiency is in an ideal 

state, that is, no redundancy in input and no shortage in output situation. 

In addition, the distribution efficiency of pure equity financing for forty-eight listed companies 

in Liaoning Province is shown in Figure 1. From the data description in the figure, it can be 

seen that the efficiency of equity financing for listed companies in Liaoning Province is less 

than 0.9, a total of 34, accounting for approximately 70.83%. At the same time, it can be seen 

that the pure technical efficiency value of equity financing of listed companies in Liaoning 
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Province has a typical “U” structure, and the overall pure technical efficiency value is at a 

relatively low level. 

4. COUNTERMEASURES AND SUGGESTIONS FOR IMPROVING THE EQUITY 

FINANCING EFFICIENCY OF LISTED COMPANIES IN LIAONING 

PROVINCE 

4.1 Optimize capital structure 

From the results of empirical analysis, we can see that among the forty-eight listed companies 

in Liaoning Province, the equity financing of forty listed companies is in a non-DEA effective 

state. It can be known that the capital structure of these listed companies is problematic and 

needs to be improved. Combining the characteristics of economic development in Liaoning 

Province and the proportion of shares held by listed companies in all aspects of capital, make 

the full use of financial leverage, promote the continuous improvement of the capital structure 

of listed companies, and establish a sound capital structure decision-making management 

organization, in the process of continuous development of the company. , Adopt dynamic 

decision-making management to achieve continuous optimization and upgrading of the 

company's capital structure. 

4.2 Developing multiple financing channels 

Most of the financing channels of listed companies in Liaoning Province come from indirect 

financing channels, indicating that the financing channels of listed companies in Liaoning 

Province are single. Therefore, the scale of equity financing for listed companies should be 

expanded, which not only can enhance the listed companies' ability to resist risks, but also can 

reduce the financial pressure on the company's development. The increase of financing 

channels can be achieved through innovative financial instruments. Although China's finance 

has been innovative, it is still at a low-level transformation. It needs to learn from the financial 

tools and applications of developed countries in the world, and continuously innovates to meet 

China’s actual conditions. Financial instruments promote listed companies to have more 

financing channels. 

4.3 Strengthen technological innovation 

It is empirically proven that the efficiency level of pure equity technology for equity financing 

of listed companies in Liaoning Province is at a relatively low level. Therefore, it is necessary 

for listed companies to pay more attention to technological innovation, to achieve open 

innovation in listed companies in Liaoning Province, internal innovation thinking can be 

diffused, improve the overall innovation ability of Liaoning Province. 

5. SUMMARY 

Through the research on the equity financing efficiency of listed companies in Liaoning 

Province, the equity financing efficiency of listed companies in the province is generally at a 

relatively low level. Most equity financing of listed companies has not reached the ideal status. 

At the same time, it also shows that the equity financing efficiency of listed companies in 
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Liaoning Province still has a relatively high room for improvement. Finally, suggestions are 

made from three aspects: optimizing the capital structure, opening up multiple financing 

channels, and strengthening technological innovation in order to increase equity financing 

efficiency the listed companies in Liaoning Province. It ‘s the decision guidance. 
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