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Abstract 

In the era of big data, the quantity and complexity of information data have undergone a 
sudden change from quantity to quality, and the massive amount of data has prompted 
the development of artificial intelligence industry. Among them, AI companies are the 
main driving force of industrial development, and business performance is an important 
criterion to measure the development status of AI companies. Therefore, this paper 
selects 20 representative domestic AI listed enterprises from 2015-2020, and constructs 
evaluation indexes and models for the business performance of AI enterprises based on 
the existing research on enterprise performance evaluation. Using DEA evaluation 
method, the operational performance of AI listed enterprises is empirically analyzed in 
terms of comprehensive efficiency, pure technical efficiency, scale efficiency and 
projection analysis. The results show that the overall operating performance of listed AI 
enterprises in China fluctuates around the average value, with low overall efficiency and 
the problem of redundant inputs and insufficient outputs, but at the same time, some 
enterprises can reasonably use input resources to promote their own development. 
Finally, in view of the analysis results, relevant suggestions are put forward from the 
aspect of enterprises themselves and big data technology. 
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1. Introduction 

Big data means massive data, and the era of big data means the era of information technology that is 

explored under massive data. A large amount of information can help enterprises grasp market trends, 

predict market trends, adjust their own development strategies and structures, and gain greater 

development opportunities. In fact, the earliest concept of big data was proposed in the report "Big 

Data: The Next Frontier for Innovation, Competition and Productivity" released by McKinsey Global 

Institute in 2011. Since the release of the report, it has marked the initial step of human society into 

the era of big data. And in recent years, as China's social and economic growth continues and science 

and technology continues to develop and innovate, China has officially entered the era of big data. 

Many new industries have emerged in this period, among which artificial intelligence technology is 

the most important new technology revolution focus point in the new century high-tech field, various 

countries have attached importance to the development of artificial intelligence technology, and 
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China is no exception. In 2017, the State Council released the "New Generation of Artificial 

Intelligence Development Plan", emphasizing the construction of China's first-mover advantage in 

AI development, with the goal of developing China into the world's major AI innovation center by 

2030, and adopting an aggressive development strategy for AI companies to promote the development 

of AI technology [1]. As artificial intelligence technology-based artificial intelligence companies play 

a vital role in the technological innovation of artificial intelligence technology. The growth scale of 

AI enterprises is related to the development level of the whole AI technology industry. The most 

obvious and direct assertion of whether an enterprise is developing well or badly is the evaluation of 

its business performance. Therefore, based on the importance of the development of AI technology 

and the necessity of the development of AI industry, this paper develops a study on the evaluation of 

the business performance of AI enterprises. 

Along with the generation and application of AI, academics have continued to explore research in the 

early stages of its development and have not stopped until today. Among the previous studies, most 

of the literature revolves around the significance, prospects, dilemmas and related strategies to 

promote the development of AI in the industry. In terms of importance, Hou Xinyu (2018) argues that 

AI has a very important impact on the growth of the real economy, and for promoting the sustainable 

development of China's economy needs to enhance the development of AI [2]. In the article "Study 

on Xi Jinping's Important Discourse on Artificial Intelligence", Li Wenjie (2021) repeatedly 

emphasizes the great importance and attention of the Party and the State to the development of 

artificial intelligence, which is of great significance in promoting the realization of China's goal of 

building a world power in science and technology and the great rejuvenation of the Chinese nation 

[3].On the prospect of AI development, Tang Ke(2018)found that AI technologies play an extremely 

important role in areas with significant impact on the national economy, such as education, healthcare, 

finance, travel, logistics, and the future transformation of traditional agriculture, and can improve 

production efficiency and have broad application prospects [4]. Of course the development of AI now 

also faces many dilemmas, mainly divided into two major aspects, on the one hand, the ethical 

dilemma in the development of AI, Chen Jin (2016) proposed the dilemma of human rights, 

responsible persons and environmental ethics of AI based on computer knowledge and philosophical 

knowledge [5].On the other hand is the dilemma in education, Wang Yan (2018) indicated that AI 

now has deficiencies in deep algorithms and the cooperation with offline teachers is an important 

factor limiting the application of AI in education [6].To promote industrial development, Liu Wei et 

al. (2021) suggest three aspects to develop the AI industry: increasing policy efforts, refined smart 

industry development strategies, and introducing talents [7]. Anton Korinek et al. (2021) specify a 

focus on tax and redistribution policies, public expenditure and infrastructure-type policies, and 

education policies in the policy [8]. In regards to research on aspects related to AI firms, some 

scholars have conducted empirical studies on the efficiency of innovation in AI firms [9]. However, 

few have evaluated the business performance of AI companies, so this paper evaluates the business 

performance and overall level of AI companies in the context of big data-based and studies the 

development strategies of AI companies. 

2. Research Methodology 

2.1 Model Construction 

For the evaluation of business performance, both domestic and international scholars have conducted 

relevant studies. Prajogo D I (2016) conducted an empirical analysis of manufacturing firms in 

Australia and investigated the impact of enhanced product innovation on business performance [10]. 

Grissemann U et al. (2013) investigated the impact of the choice of strategic positioning of the firm 

on the business performance of the firm by analyzing the financial data of the hotel [11].Chen, Yijun 

et al. (2020) evaluated the business performance of domestic liquor companies at three levels: 

financial performance, customer and social performance, and internal management and innovation 

performance [12]. Through literature research, it is found that there are various evaluation methods 

in business performance evaluation such as fuzzy evaluation method, hierarchical analysis, gray 
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correlation analysis, AHP, multi-objective decision making, PCA, and data envelopment analysis 

(DEA). Each method has its unique advantages and suitable areas, and DEA is the most widely used 

efficiency evaluation method in operations research, mathematics, economics, and management-

related research. It is a quantitative analysis method to evaluate the relative effectiveness of 

comparable units of the same type for multiple inputs and multiple outputs, using linear programming 

methods [13]. 

In the DEA evaluation model, there are various evaluation methods such as CSR, BCC, FG and ST 

etc [14]. In this paper, we choose the combination of CCP and BCC to evaluate the business 

performance level of AI enterprises in China.Twenty representative AI listed companies were 

selected as decision making units, or DMU. Every ( )all have the same m inputs and 

s outputs, then the efficiency evaluation index corresponding to the jth DMU is: 

 

                    (1) 

 

Where, is the i-th input of the jth DMU, is the r-th output of the jth DMU, based on Equation (1), 

we can obtain the CRR model: 

 

                      (2) 

 

Applying the Charnes-Cooper transformation to Eq. (2) and introducing the relaxation variable s+ 

and the residual variable s-yields: 

 

                        (3) 
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In practical application, not all decision units are under the most suitable size, that is, the scale payoff 

is constantly changing, so B.D. Banker et al. in 1984 proposed a BCC model that decomposes 

technical efficiency into scale efficiency and pure technical efficiency under the changing scale 

payoff [15], and the BCC model at the pure technical efficiency level is: 

 

                         (4) 

 
In Eqs. (3), (4), and represent the technical efficiency and pure technical efficiency of the jth 

DMU, and if , = 1, then the decision unit is efficient, and , < 1 is DEA non-efficient. And 

technical efficiency = scale efficiency pure technical efficiency, then  is the scale 

efficiency of DMU. According to the above model, since , therefore . If , 

the decision unit is said to be in the optimal scale efficiency; when , it means that the decision 

unit is not in the optimal efficiency. If , the DMU is said to be in increasing scale efficiency, 

and if , the DMU is said to be in decreasing scale efficiency. 

For non-DEA effective DMU, projection analysis can be used to understand the values of input and 

output variables and to explore the reasons that make the firm non-DEA effective. Firstly, 

 is calculated and the result is the projection coordinate of the 

corresponding DMU corresponding to ( , ). After that, the corresponding equation is brought to 

compare with 0. If , it means that the i-th input variable has excess input, and if 

, it means that the r-th output variable has insufficient output. 

2.2 Indicator Selection 

In DEA analysis, different evaluation indexes have a significant impact on the effect of DEA 

evaluation, so it is extremely important to construct a suitable index system when evaluating the 

business performance of enterprises. In the process of index system construction, the principles of 

importance, scientificity, systematicity, representativeness, comparability, stability and dynamism 

should be considered, and the index system should be constructed with reference to the index system 

construction process. 
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Figure 1. Evaluation index system construction process 

 

According to the above process, referring to the relevant papers and academic conference reports of 

domestic and foreign scholars on enterprise business performance evaluation, the input indicators 

finally selected in this paper are: total number of employees (people), original value of fixed assets 

(million yuan), operating costs (million yuan) and asset-liability ratio (%); the output indicators are: 

main business income (million yuan), net profit (million yuan) and total asset profit ratio (%). 

 

Table 1. Business performance index system of artificial intelligence enterprises 

Tier 1 Indicators Secondary indicators Tertiary indicators Symbols 

Input Indicators 

Labor input Total number of employees (people) X1 

Economic input 
Original value of fixed assets (million) X2 

Operating costs (million ) X3 

Comprehensive index input Gearing ratio (%) X4 

Output Indicators 
Operating output 

Revenue from main business (million) Y1 

Net profit (million) Y2 

Comprehensive index output Total Assets Margin (%) Y3 

2.3 Sample and Data 

2.3.1. Sample Selection and Data Sources 

This paper takes the listed companies of artificial intelligence in China as the research object, and the 

research period is a total of 6 years of continuous data from 2015 to 2020, eliminating the listed 

companies with incomplete data or data not fully disclosed for 6 years in the sample, and selecting 

the companies with continuous operation for 6 years from 2015 to 2020, and finally obtaining 20 

representative listed companies of artificial intelligence as the sample. 

Most of the data in this paper comes from the Guotaian database (CS-MAR) and the wind database, 

and the missing financial data is collected manually by downloading the annual reports of enterprises 

from the Juchao Information Network. 

2.3.2. Descriptive Statistical Analysis 

With the help of SPSS analysis software and excel, descriptive statistical analysis was conducted on 

the relevant business performance index data of the sample companies, and the results are shown 

below: 
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Table 2. Descriptive statistics of relevant indicators of sample enterprises 

Indicators N Min. Max. Average Standard deviation Bias Kurtosis 

X1 120 327.00 42685.00 5750.10 7460.84 2.82 9.49 

X2 120 1001.09 1068531.80 94375.92 162734.16 3.61 15.19 

X3 120 7747.89 5566050.88 737261.34 1185746.21 2.22 4.39 

X4 120 0.11 0.72 0.37 0.15 0.33 -0.80 

Y1 120 26123.98 6350345.09 1023843.26 1566434.47 2.06 3.32 

Y2 120 499.08 1367831.95 108066.41 231980.56 3.81 15.41 

Y3 120 0.00 0.38 0.06 0.05 2.75 13.06 

 

Among the four input indicators, the standard deviation of labor input and economic input is large, 

which indicates that the values of these two inputs vary widely and incrementally among different 

enterprises in different years. The standard deviation of asset-liability ratio is only 0.15, which 

indicates that these 20 enterprises have developed smoothly and their development structure has been 

determined in 6 years. In terms of skewness and kurtosis, the kurtosis of labor input and economic 

input is larger and tends to be right-skewed. The kurtosis of the asset-liability ratio is negative and 

the skewness is close to 0, indicating that it is more in line with the positive-terrestrial distribution. 

In terms of output indicators, the indicators of main business income and net profit show a similar 

picture as the indicators of labor and economic inputs, both of which are due to the year-on-year 

growth of business performance of enterprises, resulting in a larger standard deviation. The total asset 

profit margin, on the other hand, shows a flat state, indicating a stable enterprise structure. In terms 

of kurtosis and skewness, all three output indicators have positive kurtosis and their mean values 

show a right skewness. 

3. Empirical Results and Analysis 

Firstly, the relevant financial data of 19 AI listed companies are summarized and processed by using 

Excel, and then the input-output indexes are substituted into the run with the help of DEAP2. 1 

software, and the CCR-O, BCC-O model is selected to solve, and the results of the six years from 

2015 to 2020 are obtained the results of comprehensive efficiency, pure technical efficiency, scale 

efficiency and scale payoff of each listed enterprise in the six years from 2015 to 2020 are organized 

as shown in Table 3. 

 

Table 3. DEA evaluation results of business performance of 19 AI companies, 2015-2020 

Year DMU crste vrste scale RTS Year DMU crste vrste scale RTS 

2015 1 1.000 1.000 1.000 - 2016 1 0.946  1.000  0.946  irs 

2 0.691 0.734 0.941 drs 2 0.745  0.774  0.962  drs 

3 0.610 0.749 0.815 drs 3 0.722  0.826  0.874  drs 

4 0.516 0.612 0.843 irs 4 0.534  0.598  0.893  irs 

5 0.615 0.766 0.803 irs 5 0.610  0.677  0.900  irs 

6 0.750 0.769 0.975 drs 6 0.829  0.870  0.952  drs 

7 0.276 0.871 0.317 irs 7 0.271  0.974  0.278  irs 

8 0.339 1.000 0.339 irs 8 0.347  0.842  0.413  irs 

9 0.295 0.587 0.504 irs 9 0.310  0.530  0.585  irs 

10 0.933 0.936 0.997 drs 10 0.940  0.947  0.993  drs 
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11 0.519 0.629 0.824 irs 11 0.626  0.793  0.789  irs 

12 0.315 0.475 0.662 irs 12 0.354  0.553  0.641  irs 

13 0.539 0.688 0.783 irs 13 0.518  0.611  0.848  irs 

14 0.316 0.443 0.714 irs 14 0.315  0.396  0.795  irs 

15 1.000 1.000 1.000 - 15 0.616  0.878  0.702  irs 

16 0.605 0.893 0.677 irs 16 0.694  1.000  0.694  irs 

17 0.629 1.000 0.629 irs 17 0.302  1.000  0.302  irs 

18 0.448 0.526 0.851 irs 18 0.440  0.554  0.793  irs 

19 0.489 0.508 0.962 irs 19 0.560  0.561  0.999  drs 

Year DMU crste vrste scale RTS Year DMU crste vrste scale RTS 

2017 1 1.000  1.000  1.000    -  2018 1 1.000  1.000  1.000   - 

2 0.901  0.915  0.984  drs 2 1.000  1.000  1.000    - 

3 0.801  0.887  0.904  drs 3 0.897  0.950  0.944  drs 

4 0.533  0.567  0.940  irs 4 0.488  0.502  0.974  irs 

5 0.684  0.684  0.999  -  5 0.734  0.779  0.942  drs 

6 0.841  0.876  0.960  drs 6 0.884  0.919  0.962  drs 

7 0.298  1.000  0.298  irs 7 0.261  0.910  0.287  irs 

8 0.351  0.745  0.471  irs 8 0.302  0.683  0.442  irs 

9 0.358  0.510  0.702  irs 9 0.327  0.389  0.839  irs 

10 1.000  1.000  1.000   -  10 0.961  0.963  0.998  drs 

11 0.614  0.713  0.861  irs 11 0.617  0.679  0.909  irs 

12 0.348  0.585  0.595  irs 12 0.338  0.506  0.667  irs 

13 0.535  0.713  0.750  irs 13 0.520  0.705  0.738  irs 

14 0.522  0.947  0.551  irs 14 0.429  0.655  0.655  irs 

15 0.303  0.408  0.742  irs 15 0.300  0.404  0.744  irs 

16 1.000  1.000  1.000  -  16 1.000  1.000  1.000  -  

17 0.326  0.950  0.343  irs 17 0.301  0.924  0.326  irs 

18 0.527  0.550  0.957  irs 18 0.588  0.600  0.980  drs 

19 0.589  0.622  0.947  drs 19 0.676  0.727  0.929  drs 

Year DMU crste vrste scale RTS Year DMU crste vrste scale RTS 

2019 1 1.000  1.000  1.000  -  2020 1 1.000  1.000  1.000   -  

2 1.000  1.000  1.000   - 2 1.000  1.000  1.000  -  

3 0.954  0.969  0.984  drs 3 1.000  1.000  1.000    -  

4 0.535  0.562  0.952  irs 4 0.562  0.581  0.966  irs 

5 0.770  0.793  0.971  drs 5 0.784  0.823  0.953  drs 

6 0.967  0.994  0.973  drs 6 0.974  1.000  0.974  drs 

7 0.282  0.850  0.332  irs 7 0.309  0.858  0.360  irs 

8 0.345  0.665  0.518  irs 8 0.561  0.831  0.676  irs 

9 0.405  0.438  0.926  irs 9 0.456  0.484  0.944  irs 

10 0.985  0.987  0.998  drs 10 1.000  1.000  1.000  -  

11 0.628  0.665  0.944  irs 11 0.664  0.688  0.964  irs 

12 0.383  0.556  0.689  irs 12 0.337  0.467  0.720  irs 

13 0.519  0.644  0.806  irs 13 0.592  0.699  0.847  irs 
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14 0.465  0.773  0.601  irs 14 0.497  0.717  0.694  irs 

15 0.315  0.399  0.789  irs 15 0.400  0.419  0.955  irs 

16 1.000  1.000  1.000   -  16 1.000  1.000  1.000  -  

17 0.309  0.856  0.361  irs 17 0.273  0.890  0.306  irs 

18 0.602  0.613  0.983  drs 18 0.559  0.592  0.945  irs 

19 0.687  0.751  0.915  drs 19 0.794  0.809  0.981  drs 

Note: 1, 2,..., 19 in the DMU column represent the company name. crste, vrste, scale, RST denote 

combined efficiency, pure technical efficiency, scale efficiency and scale payoff respectively (irs is 

increasing scale payoff, - is constant scale payoff, drs is decreasing scale payoff. 

3.1 Description of Analysis Results 

Through the above table, we can see that most of the AI companies are in the state of DEA ineffective, 

but every year there are different number of companies can achieve DEA effective, in order to study 

the law, the number of companies that achieve DEA effective in each year is recorded in the following 

table: 

 

Table 4. Statistics on the number of active DEA companies, 2015-2020 

Year Evaluation crste vrste scale 

2015 
DEA valid 3 4 2 

DEA not valid 16 15 17 

2016 
DEA valid 3 4 3 

DEA not valid 16 15 16 

2017 
DEA valid 3 3 3 

DEA not valid 16 16 16 

2018 
DEA valid 0 3 0 

DEA not valid 19 16 19 

2019 
DEA valid 3 3 3 

DEA not valid 16 16 16 

2020 
DEA valid 5 6 5 

DEA not valid 14 13 14 

 

 

Figure 2. Trend of the average of the three sizes from 2015-2020 
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In addition, the average values of the combined efficiency, pure technical efficiency and scale 

efficiency of these 19 companies have been changing over the past 6 years, showing an overall growth 

and local fluctuations. 

3.2 Comprehensive Efficiency Analysis 

The integrated efficiency is to determine whether the AI enterprise has achieved the best resource use 

efficiency among the inputs and outputs. Each AI enterprise when the integrated efficiency value is 

1, it means that the pure technical efficiency is effective and the scale efficiency is effective. If the 

combined efficiency value is less than 1, it means that the pure technical efficiency is invalid or the 

scale efficiency is invalid, or both. Among the above 19 companies, none of them can be in DEA 

effective state all the time in 6 years. However, among them, Unisplendour Corporation Limited and 

Kunlun Tech Co., Ltd. have been in DEA effective state for 5 years and 4 years respectively, which 

indicates that these two enterprises can fully utilize the input resources to achieve better output and 

are in a more cutting-edge position in the industry compared with most AI enterprises. And through 

the analysis of Table 4, it can be found that the overall comprehensive efficiency of AI listed 

companies has a certain volatility, and by Figure 3 found that the overall comprehensive efficiency 

shows growth every year, but the overall is at a moderate to low level, indicating that there is a lot of 

upside in the full utilization of resources by AI listed companies in China. To be in the next 

development should improve the level of high-tech industrialization, the introduction of advanced 

technology resources, improve the efficiency of the use of resources, and these are closely related to 

the ongoing development of big data technology. In addition, since the core of artificial intelligence 

enterprises lies in data support, therefore, using big data technology, we can quickly obtain valuable 

information from various types of massive data through data collection, pre-processing, analysis, and 

mining, and provide a solid foundation for artificial intelligence algorithms such as deep learning, 

thus promoting the development of artificial intelligence enterprises. 

3.3 Pure Technical Efficiency Analysis 

Pure technical efficiency is a measure of the efficiency brought by the enterprise in terms of system 

and management level. When the pure technical efficiency is equal to 1, that is, DEA is effective, it 

means that the enterprise is efficient in the use of its input resources regardless of its size, and the 

efficiency of the use of input resources is maximized. Compared with the comprehensive efficiency, 

the pure technical efficiency of China's AI listed companies is relatively good. As can be seen from 

Table 4, the enterprises with effective DEA of pure technical efficiency from 2015 to 2020 are 4, 3, 

3, 3 and 6. However, the combined efficiency is ineffective, and the enterprises with effective pure 

technical efficiency are 1, 1, 0, 3, 0, and 1. The overall inefficiency of these listed companies indicates 

that they are not caused by inefficient pure technical efficiency. From Figure 3, we know that pure 

technical efficiency shows an overall upward trend during the six-year period, and its average level 

is higher than the average level of overall efficiency, further arguing what was said above. However, 

from the perspective of enterprises, the pure technical efficiency of the same enterprise in different 

years shows large differences, and the pure technical efficiency between different enterprises in the 

same year also shows large differences, reflecting that the overall pure technical efficiency of China's 

AI listed enterprises is in an unstable state, indicating that the results of the output of resource inputs 

in the AI industry are more inefficient and resources are not fully utilized. In fact, AI industry, as an 

emerging high-tech industry in recent years, has unlimited development potential in the future, 

although it is supported by national policies and rapidly changing technological development, but at 

the present stage, AI industry has weak adaptability to the market, profitability is fluctuating, and the 

infrastructure based on big data is still imperfect and has a large uncertainty, resulting in its weak 

utilization of resources. 

3.4 Scale Efficiency and Scale Payoff Analysis 

Scale efficiency is different from pure technical efficiency which is not affected by the factor of 

enterprise scale, and enterprise scale is the influencing factor of scale efficiency, and scale efficiency 
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indicates the difference between the actual scale of the enterprise and the optimal production scale 

under this scale. The results of the analysis show that among the 19 listed enterprises, the scale payoff 

of Zhejiang Dahua Technology Co., Ltd continues to decrease for 6 consecutive years, Blue Focus 

and Dawning Information Industry Co., Ltd. show decreasing scale payoff for 5 out of 6 years, and 

the scale payoff of Hangzhou Hikvision Digital Technology Co., Ltd. is decreasing for 4 years, which 

indicates that these enterprises should appropriately scale down their production scale in order to 

reach the most appropriate production state. Through Table 4, we know that the enterprises with 

effective scale efficiency between 2015-2020 are: 2, 3, 3, 0, 3, 5, indicating that most AI listed 

enterprises do not reach the most optimal production structure, on no and the number of effective 

enterprises with scale efficiency and comprehensive efficiency is almost equal, so it can be presumed 

that among AI listed enterprises, scale efficiency is In the next development, enterprises should adjust 

the production scale to achieve the most suitable production structure so as to achieve effective 

comprehensive efficiency. With the gradual diversification of AI applications that are synergized by 

big data industry data, the scale of production is improved with the help of public data resources. In 

addition, it can be seen through Figure 3 that although the scale efficiency is fluctuating locally, in 

has been approaching the DEA effective direction, and its average level is not much different from 

the pure technical efficiency, but the average level of comprehensive efficiency is larger than the 

technical efficiency and pure technical efficiency, further indicating that the comprehensive 

efficiency is influenced by the superposition of technical efficiency and pure technical efficiency, so 

to improve the comprehensive efficiency of AI listed companies it is necessary to adjust the 

production structure and improve the resource utilization rate. 

3.5 Projection Analysis 

Table 5. Projection analysis of non-DEA effective AI listed companies, 2020 

Company Name 
Insufficient output Input redundancy 

Y1(million) Y2(million) Y3(%) X1(People) X2(million) X3(million) X4(%) 

Tianshui Alex Hua Tian Polytron 

Technologies Inc 
0 138482.05 0.06 9389.00 0 0 0.17 

IflytekCO.,LTD 0 197466.22 0.11 1951.00 32593.10 0 0.09 

Zhejiang Dahua Technology Co., 

Ltd 
0 0 0 0 0 0 0 

WisesoftCo.,Ltd. 0 13645.25 0.01 91 5999.84 3198.99 0.02 

Hanwang Technology Co., Ltd. 0 92996.37 0 334 3302.11 12091.56 0.03 

Shenzhen H and T Intelligent 

Control Co., Ltd. 
0 103655.81 0.03 2903 45888.62 0 0.24 

Hangzhou Great Star Industrial 

Co., Ltd. 
0 84567.44 0 2299 42019.20 0 0.11 

Hangzhou Century Co., Ltd. 0 34208.75 0.02 997 15521.91 41558.45 0.13 

Xiamen Meiya Pico Information 

Co., Ltd. 
0 63660.77 0 1128 13316.16 30468.15 0.08 

TRS Information Technology Co., 

Ltd 
0 94277.73 0 526 10942.19 15547.35 0.07 

Truking Technology Limited 0 111845.76 0.07 2617 59042.96 0 0.34 

Synthesis Electronic Technology 

Co., Ltd. 
2611.84 25794.17 0.05 70 848.26 2633.34 0.03 

PCI Technology Group Co., Ltd. 0 453666.04 0.34 992 1394.76 0 0.19 

Dawning Information Industry 

Co., Ltd. 
0 80392.27 0.09 638 26801.44 0 0.08 

 

Projection analysis is to analyze the inputs and outputs of non-DEA effective decision units, to 

understand the status of each company's inputs and outputs, and to analyze the distance of each 
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company from DEA effectiveness. Since the projection analysis is to help each company to see the 

redundant inputs or insufficient outputs, so as to determine the future business strategies and 

development strategies, this paper analyzes the results of DEA analysis for each non-DEA effective 

company in the latest year, i.e. 2020, as shown in Table 5. 

Among the above 14 companies that are non-DEA effective in 2020, 13companies have the problems 

of input redundancy and output deficiency, which means that among AI companies, there is a more 

serious situation of resource wastage, resulting in the failure to improve the business performance of 

AI companies. The overall efficiency value of Zhejiang Dahua Technology Co., Ltd is 0.974, which 

is not DEA effective, but its projection analysis finds that there is no redundancy or shortage of inputs 

and outputs, which means that Zhejiang Dahua Technology Co., Ltd tends to be effective in resource 

utilization, and further indicates that there is a part of AI enterprises whose resource utilization is 

close to the effective value of overall efficiency, and the redundancy of resources or shortage of 

outputs in the projection analysis can be ignored. This part of the enterprises is the main driving force 

of the future development of the AI industry. At the same time in the input and output issues, the total 

number of employees, the original value of fixed assets, operating costs and gearing ratio have input 

resource redundancy problems, including Truking Technology Limited's original value of fixed assets 

input redundancy of up to 59042.96 million yuan, the number of employees of Tianshui Alex Hua 

Tian Polytron Technologies Inc redundancy of up to 9389 people, in these two indicators in the input 

redundancy problem is particularly serious. In the output, the main business income almost does not 

have the problem of insufficient output, but in the net profit index, the output problem is more serious, 

PCI Technology Group Co., Ltd. in the total number of employees, the original value of fixed assets, 

asset and liability ratio, input redundancy of 992 people, 13,947,600 yuan and 19%, but in the net 

profit of the lack of output up to 453,666,400 yuan, so it can be seen that although artificial 

intelligence enterprises have the support of government resources and policies, but the overall 

industry is still in a state of low business performance and has not formed a complete industrial 

structure. 

4. Conclusions and Recommendations 

4.1 Conclusions 

Overall, there are fluctuations in the operating performance of AI listed companies and their overall 

operating performance is low. However, the levels of overall efficiency, pure technical efficiency and 

scale efficiency of AI listed companies are in a slow rise during 2015-2020, indicating that AI listed 

companies need further, longer-term development. There are also large differences in operating 

performance between different AI listed companies, with Unisplendour Corporation Limited and 

Kunlun Tech Co., Ltd. being in DEA effective most years, while Tianshui Alex Hua Tian Polytron 

Technologies Inc, Iflytek CO.,LTD and Xiamen Meiya Pico Information Co., Ltd. have not reached 

DEA effective in comprehensive efficiency, pure technical efficiency or scale efficiency for six 

consecutive years, and their operating performance is much lower than that of other companies in the 

industry, leading to a huge AI industry development with differences. In addition, the above analysis 

shows that AI listed companies have unreasonable construction of production structure, and most of 

them have the problems of input redundancy and output insufficiency. There are also a small number 

of enterprises that can reasonably use production resources to improve production efficiency and 

promote the development of AI industry, but further measures are needed to improve the overall 

industrial efficiency. 

4.2 Recommendations 

The core of artificial intelligence is supported by big data, and big data provides the necessary 

conditions for the development of artificial intelligence. Nowadays, the government has given greater 

development policy support to AI companies, but their business performance always fluctuates above 

and below the average, so to improve the level of business performance of AI companies need to 

improve from big data technology and the enterprise itself. 
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(1) Establish a perfect big data infrastructure and promote public data sharing. The government, 

facing the key needs of the AI industry and the length of the technology industrialization cycle, 

improves the infrastructure of big data technology, develops technical products related to big data 

collection, analysis, mining and mutual perception, and at the same time encourages places to explore 

new modes of data sharing and management to accelerate the public data sharing process, thus 

providing strong data support for enterprises [16]. 

(2) Improve the enterprise organization structure. According to the enterprise's own development, we 

seek a suitable enterprise organization structure, improve the efficiency of personnel use, reduce the 

redundancy of input resources, and continuously introduce advanced science and technology to 

strengthen the enterprise's innovation ability and improve the enterprise's production level, so as to 

continuously improve the enterprise's business performance. 
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