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Abstract: Since the spread of the COVID-19，State-owned industrial enterprise have faced many problems 

such as industrial and supply chain breaks, shutdowns and insufficient production capacity, which are 
common in the state-owned economy. Financial indicators can often better dig out the economic problems 
behind them, so we screened 20 relevant composite financial indicators including asset yield, return stability, 
debt solvency, cumulative profitability, liquidity, capitalization, and scale. After correlation analysis, a 
significant "Operating income growth rate" indicator was obtained and the ARIMA model was used to predict 
and compared the results with the actual value. During the first and second outbreaks of the COVID-19, its 
influence path is to affect the supply and demand of the production, then affect the financial status. The 

negative impact gradually weakened after March 2020. During the second outbreak in July 2020，the State-

owned industrial enterprises were the most negatively affected then gradually recovered. After analysis, we 
found that the innovation of Chinese state-owned economy, due to its special status in the economy, 
emergency management and its role in the supply chain and industrial chain should be emphasized. The 
innovation of the state-owned economy will play an important role in promoting economic innovation.

1 Introduction  

In 2020, the concept of enhancing the innovation 
capability of Chinese state-owned economy was formally 
proposed for the first time, which has very important 
guiding significance for the future reform and 
development of China's state-owned economy and state-
owned enterprises, as well as the realization of high-
quality development of the national economy and the 
construction of a modern economic system. This includes 
advancing the optimization and structural adjustment of 
the state-owned economy, developing a mixed-ownership 
economy, enhancing the competitiveness, innovation, 
control, influence, and anti-risk capabilities of the state-
owned economy, strengthening and expanding the state-
owned economy, and realizing the innovative 
development of the state-owned economy. 

The high-quality development of state-owned 
industrial enterprises is not only an important part of 
consolidating the dominant position of public ownership 
and realizing the common development of multiple 
ownership economies, but also an important guarantee for 
higher-level and larger-scale adherence and improvement 
of the basic socialist economic system[1]. As an important 
part of manufacturing enterprises, state-owned industrial 
enterprises are also an important material and political 

foundation for socialism with Chinese characteristics. The 
high-quality development of state-owned industrial 
enterprises plays an important role in the progress of 
Chinese society and the upgrading of manufacturing 
industry. It is necessary to rationally understand the reality 
basis and problem gaps, combined with the situation of the 
new era, and actively explore the development of state-
owned power in the manufacturing enterprises in the new 
era, and realize the direction of high-quality development 
of state-owned industrial enterprises at the individual level 
and the overall level.  

Since the outbreak of COVID-19 in January 2020, my 
country's total GDP in the first quarter of 2020 has fallen 
by 6.8% year-on-year. People's life safety and corporate 
financial conditions have been greatly threatened. For 
industrial enterprises, they generally face industrial chains 
and There are many production and capital source issues 
such as supply chain breaks, shutdowns and insufficient 
production capacity. State-owned industrial enterprises, as 
an important part of industrial enterprises, played an 
important role in maintaining the development of the 
industry, resisting the risk of shutdown and production, 
and restoring the vitality of the industry in this epidemic. 
Therefore, this article conducts in-depth research on the 
development impact of state-owned industrial enterprises 
during the COVID-19, and uses the production data of 
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industrial enterprises to conduct in-depth research to 
determine the development impact of state-owned 
industrial enterprises in the COVID-19 and target the 
future development of state-owned industrial enterprises. 
The path gives relevant suggestions, as well as response 
methods and emergency plans in the event of similar 
major public health incidents. According to the time 
dimension, this article takes the COVID-19 as an 
important occurrence node, taking state-owned industrial 
enterprises as an example, and characterizes the path of 
innovative development of the state-owned economy. 

2 Literature review  

2.1 Research on the impact of COVID-19 on the 
economy and society 

After the outbreak of the COVID-19, relevant research on 
the impact of the COVID-19 on the economy and society 
has gradually expanded theoretically and empirically. 
Existing studies have emphasized the degree and content 
of the impact of the development of the epidemic on 
society from a socio-economic perspective. Rendon et 
al.72 combined the characteristics of different evolutionary 
methods to block the prevention and control of the 
inducing conditions of crisis events (Chen C. and Zhao D., 
2021)4, and used the Dagum Gini coefficient method to 
study the impact of the epidemic on China's regional 
economy (Liu S., 2021)2, studied how to make strategic 
adjustments and alleviate the negative impact of the 
COVID-19 on economic and social development, and 
realize the measures and methods to restore the internal 
vitality of the Chinese economy and realize the conversion 
of kinetic energy (Yu Y. et al., 2020)5. The development of 
globalization in the economic context has also become the 
focus of research, as well as the economic recovery and 
the impact of related policies on the socio-economic 
effects after the COVID-19 (Du J. and Zhao W., 2020)6 
Explained and theoretically explained and continued the 
post-epidemic era and high-quality economic and social 
development (Fan H., 2020)7.  

2.2 Research on the impact of industrial sectors 

In the existing research, for the industrial industry, there is 
a research on the relevant influence mechanism of the 
development of the industry and the stable operation of the 
industry. Research on the measurement of China's 
industrial green total factor productivity and related 
influencing factors illustrates the relevant mechanisms 
and mechanisms in the operation of the entire industry 
(Liu S. et al., 2020)10. And in the research, the economic 
efficiency measurement and related influencing factors 
were explored for the geographical difference (Fang D., 
2020)8, and the methods and models under the 
advancement of industrial technology were explored 
(Yang Z., 2017)11. And from the environmental 
perspective (Gu Z., 2014)14, energy supply (Luo M., 
2020)15, and economic environment (Yang Z., 2017)11, it 
explained and empirically analyzed the impact of the 
industrial sector. 

In the research methods of influencing factors used, 
the existing research mainly uses the DEA-BCC model, 
the DEA-Malmquist index method (Fang D., 2020)8, and 
the PCA analysis method (Wang Y. et al., 2013)13. And 
from the perspective of supply chain (Ali et al., 2021)9 and 
circular economy (Lieder et al., 2016)12, the impact of 
industry is analyzed.  

2.3 Literature review 

At present, most of the existing research on the economic 
and social impact of COVID-19 has focused on the macro-
level research on society or certain regions. There are 
relatively few studies on the impact of specific industries. 
At the same time, when studying the impact measurement 
and influencing factors of the industrial sector, the models 
and methods are relatively single, and there is a lack of 
analysis from the perspective of time series. We also found 
that the research perspective on the impact of industrial 
enterprises is not from a financial perspective. From a 
financial perspective, this article uses the ARIMA model 
to determine the impact of the COVID-19 and the degree 
of recovery after the epidemic to calculate and analyze the 
development and recovery of state-owned industrial 
enterprises. It has innovative value and practical reference 
significance.  

3 Data sources 

3.1 Data sources  

The survey data used in this article is the official statistical 
survey data of the National Bureau of Statistics, and the 
starting standard of the industrial enterprises above 
designated size participating in the survey is 20 million 
yuan in main business income and 20 million yuan in main 
business cost. 

The financial data used in this article is derived from 
the relevant data of state-owned industrial enterprises in 
the database. The data is the cumulative amount of each 
month and the period is from January 2015 to February 
2021, including January 2015, January 2016, January 
2017, January 2018, January 2019, January 2020 and 
January 2021 don't need to report. 

3.2 Data Preprocessing 

During the data preprocessing, We found that due to 
certain differences in the statistical reporting system, the 
financial indicators of enterprises in different years are not 
completely the same. 

First of all, the indicators and secondary indicators that 
differ from year to year are eliminated, and the same 
important indicators are retained. In the end, this article 
retains 27 indicators for observation and research. Among 
them, the next item "Accounts Receivable", which is the 
sum of current assets in 2018 and 2020, is "Notes 
Receivable and Accounts Receivable" in 2019. Observe 
that the data has not changed much, so the "notes and 
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accounts receivable" in 2019 is equated with "accounts 
receivable". 

In 2018, there was an indicator of "main business 
income and cost", and in 2019 and 2020, it was changed 
to "business income, cost". However, the data difference 
is not big, so the main business income and cost will 
replace the operating business income and cost.  

3.3 Statistical description  

First, observe in some selected indicators. Before the 
outbreak of the epidemic, the growth rate of assets and 
liabilities fluctuates greatly, and their values alternately 
lead. After February 2020, the growth rates of assets and 
liabilities are very close with little volatility, and reached 
their respective maximum values of 12% in August 2020. 
In contrast, the growth rate of operating income and 
operating costs always showed the same trend regardless 
of whether the epidemic occurred or not. The values of the 
two were greatly affected by the epidemic. During the 
outbreak of the COVID-19, there was a greater impact. 
The volatility caused the value to be less than 0, but 
starting from March 2020, the growth rate of operating 
income and operating cost gradually increased, especially 
after entering 2021, the growth rate of both came to about 
22%, which is the last two years data. 

At the same time, this article finds that the growth rates 
of operating profit and total turnover for the entire year of 
2019 are both negative and have relatively small 
fluctuations. In contrast, they are more affected by the 
COVID-19. From February 2020 to December 2020, the 
growth rate of operating profit and total profit is always 
less than 0, and it reached the lowest level in history in 
August: -67.5% and -60.6%. However, the growth rate of 
operating profit and total turnover has ushered in a new 
explosive growth after entering 2021, and the growth rates 
have reached historical highs: 109.8% and 110.3%. 
Behind this is the impact of economic driving forces. The 
results of economic innovation can be reflected by 
changes and fluctuations in economic data.So related 
research will be helpful to economic innovation. 
 

 
Figure 1. The growth rate of some indicators (1), (2) 

4 Empirical analysis  

4.1 Theoretical framework 

The theoretical framework for modeling in this paper is 
based on the financial indicator data from the National 
Bureau of Statistics, forming 20 composite financial 
indicator data. By screening specific composite financial 
indicator data, the development impact of state-owned 
industrial enterprises affected by the COVID-19 is studied.  

In the selection of financial indicators, the research 
ideas in the corporate financial distress model are mainly 
used for reference. There are multiple financial indicator 
types in the comprehensive financial indicator information 
category, of which the ZETA credit risk model are mainly 
used, including seven indicators: Return on assets, income 
stability indicators, debt solvency indicators, cumulative 
profitability indicators, liquidity indicators, capitalization 
degree indicators, and scale indicators.  

The time series data of the financial indicators of state-
owned industrial enterprises used for analysis can be 
processed using relevant time series analysis models and 
methods. First, we pre-screen significant financial index 
data. This article uses the ARIMA model to predict the 
time series and compares it with the actual values, and 
from this, judges the impact of the COVID-19 on the 
financial status of state-owned industrial enterprises and 
my country after the outbreak of the COVID-19. The 
recovery of relevant financial conditions of state-owned 
industrial enterprises. In the process of selecting 
significant financial indicators, the current status of 
income and capital often reflects the development status 
of the enterprise, so this article will focus on the indicators 
related to the business status and capital stock of the 
enterprise. The accumulation of capital and the good 
growth of the company's business conditions are likely to 
have a greater impact on the company's short-term 
development status. In contrast, debt and liquidity will 
play a role in long-term corporate development, so the 
company's debt and liquidity situation is less likely to be 
affected by a major event. At the same time, the 
capitalization and scale of enterprises are the result of 
long-term development. The occurrence of short-term risk 
events is not expected to have a significant impact on these 
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indicators, so no further consideration and in-depth 
exploration are required.  

4.2 Screening of Financial Indicators  

When dealing with problems, this paper draws on the 
research ideas of corporate financial distress models, and 
uses the logical and actual relationships between pre-
processed financial indicators to calculate and screen 
financial indicators. The relevant financial indicators 
screened are as follows: 

Table 1. Data of 20 financial indicators 

 
According to these indicators, we can find that the 

financial indicators of state-owned industrial enterprises 
that have changed significantly during the COVID-19 are: 
total asset growth rate, financial expense growth rate, 
operating income growth rate, self-proclaimed debt ratio, 
owner's equity ratio, loss ratio, Operating profit growth 
rate, sales expense growth rate, and management expense 
growth rate. Selecting individual indicators among 
indicators helps simplify the research process of economic 
innovation. 

At the same time, the correlation analysis of these 20 
indicators is carried out, and the correlation coefficient 
table between each indicator is as follows:  

Table 2. Correlation coefficient table 

 

 

 

4.3 ARIMA Analysis 

Here, this article mainly uses the ARIMA model to make 
time series related predictions and then compares with 
actual values. From this to judge the impact of the 
COVID-19 on the financial status of state-owned 
industrial enterprises.  

When using the ARIMA model, this article found the 
most significant changes in the operating income growth 
rate in the pre-screening results of financial indicators, so 
this article uses the growth rate of operating income to 
establish an ARIMA model to observe the extent to which 
state-owned industrial enterprises are affected by the 
COVID-19 and the recovery of related financial 
conditions of state-owned industrial enterprises after the 
major public health incident. 

Assuming that the time series after sub-differentiation 
can meet the ARIMA model's stability condition, the time 
series needs to be sub-differentiated, and the result after 
sub-differentiation is: 
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The form of the constructed ARIMA model is:  
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Among them: p,q is the undetermined coefficient of 
the model, t  is the error,

i  ,
i  is the undetermined 

coefficient of the model, and
tyn  is the stationary time 

series. 

Table 3. The actual value  

 
This article adopts the idea and method of the ARIMA 

model to deal with the main process as follows, after 
screening the relevant financial indicators, the time series 
are observed and the difference operation is performed, 
and then the original data and the original data after the 
difference are tested for stationarity, and the ARIMA 
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model is used to predict and fit Then carry out residual 
analysis:  

 
Figure 2. ARIMA analysis steps 

 
The main idea of adopting the ARIMA model is to first 

select the most relevant indicators from 20 related 
composite financial indicators to analyze the impact of the 
COVID-19 on the development of state-owned industrial 
enterprises, and then observe the time series to test the 
stability of the data used. Perform multiple differential 
operations at the same time.Using the time dimension to 
study the changes of the state-owned economy is an 
innovation path in the state-owned economy related 
research, and based on this, the realization of the 
innovation of the state-owned economy is realized. 

This paper uses MATLAB software to perform ACF 
and PACF tests after the difference between the operating 
income growth rate and the operating income growth rate. 
The test results are as follows. The test results indicate that 
the operating income growth rate is a data indicator that is 
stable enough for further prediction and analysis:  

 

 
Figure 3. ACF and PACF test chart 

Using the ARIMA model to predict and fit, and then 
use the residual analysis method to determine the 
difference between the actual value of the revenue growth 
rate of the business graphics industry and the predicted 
value. This explains the changes in the business and 
production conditions of state-owned industrial 
enterprises under the influence of the new crown 
pneumonia.   

4.4 Statistical measurement of COVID-19 
incidents on the development of China's state-
owned industrial enterprises 

Considering special fluctuations in the research process 
will be of reference value for the research on the 
innovation route of the state-owned economy. When faced 
with many risks, how to implement adjustment strategies 
and programs is an important source of economic 
innovation. 

Based on the data on the growth rate of operating 
income from February 2015 to December 2019, the 
ARIMA model is used to predict data under normal 
conditions after the outbreak (from February 2020 to June 
2020), and includes the recovery period after the epidemic 
(July 2020 to January 2021) Under normal circumstances, 
the growth rate data is compared with actual data, that is, 
residual analysis, to judge the impact of the COVID-19 on 
state-owned industrial enterprises and their business 
conditions after the epidemic. 

By defining the degree of impact and the degree of 
recovery to specifically quantify the impact of the 
COVID-19 on the development of state-owned industrial 
enterprises, it can not only explain the impact of the 
epidemic, but also conduct theoretical analysis on the 
recovery of state-owned industrial enterprises. 

 

Figure 4. Predicted value and actual value comparison 
 

The operating results of the ARIMA model are shown 
in Figure 4. The abscissa is time and the ordinate is the 
growth rate of operating income; the yellow curve is the 
predicted value of the growth rate of operating income 
under normal circumstances, and the blue curve is the 
growth rate of operating income under the influence of the 
epidemic. 

The comparison of actual and predicted data will have 
a certain reference value for the realization of economic 
innovation. 
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Table 4. Forecast of the growth rate of operating income 

 
 
The impact of the epidemic on the operations of state-

owned industrial enterprises and the degree of recovery 
after the epidemic are measured by the following 
indicators: 

Influence level: 

ifii xxx              (3) 

Recovery degree: 

ifii hhh              (4) 

among them, ifh  and ifx  is the predicted value of the 

operating income growth rate in the i  period, 

ih   and ix   is the actual value of the operating 

income growth rate in the i  period, 
And stipulate the average degree of recovery: 

n

h
h

n

i
i




 1             (5) 

Average degree of impact: 

n

x
x

n

i
i




 1             (6) 

 

Table 5. The degree of recovery and influence level  

 
 
Through quantitative analysis, it was found that the 

degree of influence and recovery of state-owned industrial 
enterprises gradually increased as the degree of the 
epidemic worsened. The development and operating 
conditions of state-owned industrial enterprises were both 
affected during the outbreak of the epidemic and during 
the second outbreak. A significant negative impact. And 
with the passage of time, the situation of the epidemic has 
gradually improved, and the operation and development of 

state-owned industrial enterprises have gradually 
improved with the recovery of the economy and the 
standardization of production order. After the initial 
outbreak of the epidemic, state-owned industrial 
enterprises were most negatively affected in March 2020, 
and then gradually showed a weakening trend. They were 
the most negatively affected during the second outbreak of 
the epidemic in July 2020, and then gradually recovered. 
The recovery of the economy shows that economic 
innovation needs to be realized from the supply side and 
demand measurement. The innovation of the state-owned 
economy must consider its special development status to 
achieve better overall planning and development. 

4.5 Robustness test 

4.5.1 White noise test of first-order difference 

This article uses the data after the first-order difference of 
the original operating income growth rate to perform a 
white noise test, that is, a hypothesis test on the 
randomness of the data sequence, and after the p value is 
obtained, it is used to determine whether the data is white 
noise data. When the p value When it is greater than 0.5, 
the time series data is considered to be white noise data, 
and the predictive analysis result is significant.  

Table 6. White noise test of first-order difference
 

 

4.5.2 Simple exponential smoothing method for 
significance test. 

Through the robustness test of the simple exponential 
smoothing method, it is found that the significant time 
changes, the degree of influence and recovery in the model, 
and the sign coefficients involved are completely 
consistent with the ARIMA model. In terms of 
significance level, predictive analysis is significant at the 
1% significance level. 

5 Conclusions and suggestions  

5.1 Conclusions  

(1) During the first and second outbreaks of the COVID-
19, its path of influence is to affect the supply and demand 
sides of the production and operation of state-owned 
industrial enterprises, and then affect the financial status 
of state-owned industrial enterprises.  

(2) After the first outbreak of the epidemic, state-
owned industrial enterprises were most negatively 
affected in March 2020, and then gradually showed a trend 
of weakening. They were most negatively affected during 
the second outbreak of the epidemic in July 2020, and then 
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gradually recovered. Its operation and development 
conditions have gradually improved with the recovery of 
the economy and the standardization of production order.  

(3) After the second outbreak of the epidemic, 
although the level of impact on state-owned industrial 
enterprises was lower than the highest level of impact 
compared to the first outbreak, the level of impact was still 
high, reaching -13.28.  

5.2 Suggestions  

(1) In the daily operation and management of state-owned 
industrial enterprises, the awareness of emergency 
management and risk prevention should be strengthened 
to prevent serious impacts on the business status of the 
enterprise when a major public health incident similar to 
the COVID-19 occurs. Specific measures can include: 
strengthening the supply chain management of the 
industrial chain, sorting out the supply-side and demand-
side conditions of enterprises in various industries; 
technology to reduce enterprise costs, encouraging 
enterprises to use information and technological means to 
promote production transformation and management 
model upgrades, and reduce raw materials and Human 
resource consumption, to achieve cost reduction and 
efficiency enhancement.  

(2) For state-owned industrial enterprises, in order to 
better their business operation and development level, 
they should pay special attention to the impact of the 
second outbreak of the epidemic after facing similar major 
public health incidents, and strengthen the supply chain 
and industrial chain cooperation. To speed up the turnover 
of goods and control the cost and debt situation, in order 
to have good and perfect emergency management 
measures when similar major public health incidents occur 
again. 

(3) For state-owned enterprises, they should make 
good use of the advantages of large platforms and 
abundant resources to do a good job in development and 
upgrading. Especially in the industrial field, we should 
focus on resource integration, improve turnover efficiency, 
and broaden profit margins to help the transformation and 
upgrading of my country's industrial intelligence and 
digitalization, which also will be helpful to the innovative 
development of economy. 
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