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ABSTRACT

We use quarterly data, covering 4 years from 12/31/2016 to 12/31/2020, freely available from the CSMAR database.
Data analysis is conducted by R and STATA statistical software. The one-way analysis of variance (ANOVA) and
Kruskal (rank-sum) test is used to determine whether the mean values of three or more independent (unrelated) groups
were statistically significant and to ensure that the observation of the hypothesis graph is accurate. We also use
regression analysis to explore the epidemic's impact on the profitability of Chinese education enterprises. We analyze
the profitability of enterprises by analyzing the return on total assets, return on common shareholders' equity and
operating profit margin. The conclusion is that the COVID-19 epidemic has had a serious negative impact on listed
companies in the education industry, leading to a significant decline in the profitability of enterprises in the education
industry. By exploring the market reaction caused by the outbreak of COVID-19, the research on the loss of enterprise
value under the impact of COVID-19 has been enriched. In particular, this paper focuses on the market response of
educational companies, complementing research on the heterogeneous impact of COVID-19 on different industries.
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out that the COVID-19 epidemic has profoundly
impacted the K12 education and training industry. 87%

1. INTRODUCTION

Broke out at the end of 2019, the coronavirus
(COVID-19) has spread throughout the world, leading
to more than 87 million confirmed infections and 1.88
million fatalities. The research reveals that the epidemic
may lower China's economic growth in 2020 by 3.5%
versus 4.4% for final consumption (relative to baseline).
The service industry suffers the most from the outbreak,
negatively impacting output reaching as high as 14.6%.
When moving to 2021, the hit to the economy shrinks to
2% (1.2-2.7%) [1]. The COVID-19 outbreak has had a
profound impact on education worldwide. As a result of
the closures of educational institutions, the impact on
special education would likely be more detrimental
since the special education population becomes more
vulnerable in the aftermath of an outbreak [2]. During
the COVID-19 outbreak, K12 (Kindergarten Through
Twelfth Grade) education and training institutions
underwent a major test. In March 2020, ISTUDY
released a survey report on the epidemic's impact on
K12 Education and Training Institutions, which pointed

of institutions said that they had been greatly or even
seriously affected by the COVID-19 epidemic. Among
them, the three most influential factors are reduced
revenue, high rental pressure and high labor costs. Sixty
percent of institutions expect a Waterloo's first-half net
revenue decline of more than 50 percent [3].

In order to contain the spread of novel Coronavirus,
most countries have introduced stay-at-home orders
requiring social distancing, which have had a
devastating impact on all sectors of the economy [4, 5],
particularly education, where online learning strategies
have been introduced in order to avoid crowds gathering
[6-8]. As a result of the COVID-19 pandemic, schools
across the country are turning to distance teaching and
learning. Teachers have had little time to adapt to this
shift, which is a huge challenge for those who have not
yet used some form of digital teaching platform.
Students also have little time to adapt to online learning,
which is a huge challenge due to the digital divide and

Copyright © 2021 The Authors. Published by Atlantis Press International B.V.

Thisis an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/.

2626


mailto:guanghua.ren@gecacdemy.cn

ATLANTIS

PRESS

other pressures caused by the pandemic [9]. In
mid-February 2020, the Training and Education
Professional Committee of China Association of
Non-Government Education carried out an online
questionnaire survey on "Novel Coronavirus Epidemic
Impact on Training institutions" in 31 provinces and
cities across the country. According to the survey, more
than 90 percent of the training institutions believe that
the epidemic will impact follow-up operations, and
some institutions face serious difficulties in operation
[10]. Therefore, taking the COVID-19 outbreak as an
exogenous shock, we examine the market response of
listed companies in China's education industry.

We use quarterly data, covering 4 years from
12/31/2016 to 12/31/2020, freely available from the
CSMAR database. This database collects financial data
on all public companies in China. It includes data on
financial indicators reflecting the profitability of all
educational companies in the Shanghai Stock Exchange
and Shenzhen Stock Exchange from 12/31/2016 to
12/31/2020.

Data analysis was conducted by R statistical
software. The one-way analysis of variance (ANOVA)
was used to determine whether the mean values of three
or more independent (unrelated) groups were
statistically significant. In addition, we used the Kruskal
(rank-sum) test to ensure whether the observation of the
hypothesis graph was not accurate. We also use
regression analysis to explore the epidemic's impact on
the profitability of Chinese education enterprises. We
analyze the profitability of enterprises by analyzing the
return on total assets, return on common shareholders'
equity and operating profit margin. ROI is defined as net
profit divided by average total assets. Return on
common shareholders' equity is defined as net income
divided by average net assets, and operating margin is
defined as profit divided by revenue. Through these
methods, we found that after the COVID-19 outbreak,
the return on total assets of listed companies in the
education sector fell by 6% compared with before the
outbreak, the return on common equity of listed
companies in the education sector is down 13.9% from
pre-pandemic levels. The operating profit margin of
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listed companies in the education sector decreased by
27.6% compared with before the epidemic. The
conclusion is that the empirical results of the study
design provide strong empirical evidence for this paper
that the COVID-19 epidemic has had a serious negative
impact on listed companies in the education industry,
leading to a significant decline in the profitability of
enterprises in the education industry.

Compared with Anyang Wang's research on the
market Development Strategy of education and training
institutions [3]. Our research provides specific data and
a precise calculation model to support our opinion,
which is more objective and accurate than policy
analysis and more easily used as a reference in the
investment fields. Compared with Yuan Fei's article [11],
our study about educational institutions in China before
and after the epidemic is more macroscopic. Combined
with Yuan Fei's accurate sampling survey, it is more
convenient for the government to observe and
macro-control the current situation of the education
industry.

The remainder of the text is structured as follows.
Section 2 introduces the dataset and the research method,
Section 3 is empirical results and discussion, and
Section 4 is the conclusion.

2. DATA AND RESEARCH METHOD

2.1. Data Summary

We use quarterly data, covering 4 years from
12/31/2016 to 12/31/2020, freely available from the
CSMAR database. This database collects financial data
on all public companies in China. The data includes data
on financial indicators reflecting the profitability of all
educational companies in the Shanghai Stock Exchange
and Shenzhen Stock Exchange from 12/31/2016 to
12/31/2020.

Table 1 reports the main variables and their
descriptions. Table 2 reports the descriptive statistical
results of the main variables in this paper, including the
mean, standard deviation, minimum value and
maximum value.

Table 1. Variables and descriptions.

Variable Description

Roa Rate of return on total assets

Roe Rate of return on common stockholders' equity

Pr Operating profit rate

Post Dummy variable, 1 if the date is after January 23, 2020; otherwise, 0

Size Enterprise size: the total assets of the enterprise are processed logarithmically

Leverage The corporate leverage ratio, the total amount of debt divided by the total amount of
assets

MB Growth of the enterprise, the ratio of the total value of the enterprise to the total
assets
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Table 2. Descriptive Statistics.
Variable Obs Mean Std. Dev. Min Max
Roa 87 0.005 0.076 -0.434 0.21
Roe 87 0.079 0.297 -1.068 1.087
Pr 87 0.008 0.348 -1.458 0.725
Post 87 0.379 0.488 0 1
Size 87 4,558 1.33 2.721 5.781
Leverage 87 20.396 31.619 0.071 84.023
MB 83 2.039 0.580 1.053 3.573
2.2, Methodology Roei,t = a;+ ﬂlPosti,t + BZSizei,t +

Data analysis was conducted by R statistical
software. ANOVA is the main technique for analyzing
data due to plenty of variables. The one-way analysis of
variance (ANOVA) is used to determine any statistically
significant differences between the means of three or
more independent (unrelated) groups. ANOVA test is a
statistical test used to determine the effect of two
nominal explanatory variables on a continuous outcome
variable. Within the ANOVA test, to make sure the data
could fit the assumption, we use the log transformation
of the data. All of the tests are doing in a 95%
confidence interval. Besides, we also use the Kruskal
(rank-sum) test in the project to ensure that the
assumption's observation of the graphs is not precise.

We also use regression analysis to explore the
epidemic's impact on the profitability of Chinese
education enterprises. Profitability usually refers to the
ability of an enterprise to earn profits over a certain
period. The size of profitability is a relative concept.
That is, profit is relative to a certain amount of resource
input. We analyze the profitability of enterprises by
analyzing their rate of return on total assets, rate of
return on common stockholders' equity and operating
profit rate, where the rate of return on total assets is
defined by net profit divided by average total assets, the
rate of return on common stockholders' equity is defined
by net profit divided by average net assets, operating
profit rate is defined by profit divided by revenue.

We take these three indicators as dependent variables
and before and after the epidemic as the independent
variable. We also add the following control variables
into the empirical model: the natural logarithm of the
total market value of enterprises was taken to measure
the size of enterprises, the ratio of total liabilities to total
assets of enterprises, to measure the leverage ratio of
enterprises and the ratio of total market value to total
assets of enterprises, measuring the growth of
enterprises.

We mainly used model (1) for regression estimation
to explore the impact of COVID-19 on the profitability
of enterprises in the education industry,

Roai’t = + ﬁIPOSti,t + ﬁzsizei't +
BsLeverage;s + L MB;, + &,
@)

Bsleverage;, + B,MB;,+ &

)

Pr;y = a;+ piPost;,+ P,Size;, +
Bsleverage;, + PBMB;,+ &

®)

in which Roai:, Roei: and Pri; are the rate of return on
total assets, rate of return on common stockholders'
equity and operating profit rate of the listed company i
in period t individually, Posti;, Sizei:, Leveragei: and
MBi, are the dummy variable, size, leverage and growth

of the enterprise 7 in period ¢.

3. EMPIRICAL RESULTS

3.1. ANOVA Test Results

The response variable is Roa in the data, and the
explanatory variable is 'year', representing the period.
We used a 1-way ANOVA test by setting uy equal to the
means for Roa in every year are identical; u; equal to at
least the mean of one group is different from others. We
choose to use the log transformation for response
variable Roa in this test since the original data has an
unequal variance. Based on the output of the ANOVA
table, the F-value is 3.9195, and the p-value is 0.004847.
Since the p-value is smaller than 0.05, we have enough
evidence to reject the null hypothesis and state that
Roa's difference in each year. Therefore, Roa is affected
by the virus. Kruskal test's p-value is 8.28e”-5, which is
the same result of 1-way ANOVA.

For the data Roe, we utilize the same method, and
the p-value in ANOVA is 0.03579, which is smaller than
0.05. In the Kruskal-Wallis rank-sum test, the p-value is
5.978 e"5 that could also reject the null hypothesis and
prove that virus affects the Roe.

As for Pr, the p-value in ANOVA is 0.47. However,
based on the Shapiro and leven tests, we find out that it
doesn't fit normality and equal variance; therefore, we
use the result of the Kruskal test as the final evidence
whose p-value is 0.0035, which is smaller than 0.05.
that way, Pr is also associated with the virus.
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Figure 1. Assumption test.

3.2. The Influence of COVID-19 on the Rate of
Return on Total Assets

This section also presents regression results through
the regression estimation model (1).

Table 3 reveals the impact of COVID-19 on the rate
of return on total assets of listed companies in the
education industry. The regression results showed that
the regression coefficient of the Post variable was -0.05
and Significant at the 1% level, indicating that the rate
of return on total assets of listed companies in the
education industry decreased by 5% after COVID-19
compared with before the outbreak. The rate of return
on total assets is an indicator that reflects the
comprehensive utilization effect of enterprise assets.
The higher the rate of return on total assets is, the higher
the utilization efficiency of the enterprise is, the stronger
the enterprise's profitability is, and the higher the
management level is.

3.3. The Influence of COVID-19 on the Rate of
Return on Common Stockholders' Equity

Table 4 reveals the impact of COVID-19 on the rate
of return on common stockholders' equity of public
companies in the education industry. The regression
results showed that the regression coefficient of the Post
variable was -0.113 and significant at the 5% level,
indicating that the rate of return on common
stockholders' equity of public companies in the

education industry decreased by 11.3% after the
COVID-19 compared with before the outbreak. The rate
of return on common stockholders' equity can reflect the
ability of investors to obtain net income from their
capital invested in an enterprise. That is, it reflects the
relationship between investment and return. It is a core
indicator to evaluate the level of return obtained from an
enterprise's capital and its accumulation and reflects the
comprehensive income from the capital operation of an
enterprise. The higher the rate of return on common
stockholders' equity of the enterprise is, the stronger the
ability of the enterprise to obtain income from its capital,
the better the operating efficiency is, and the higher the
degree of protection for the investors and creditors of
the enterprise is.

3.4. The Influence of COVID-19 on the
Operating Profit Rate

Table 5 presents the impact of COVID-19 on the
operating profit rate of public educational companies.
The regression results showed that the regression
coefficient of the Post variable was -0.238 and
significant at the 1% level, indicating that the operating
profit rate of public companies in the education industry
decreased by 23.8% after the COVID-19 compared with
before the outbreak. The operating profit rate reflects the
profit brought to the enterprise by each dollar of net
income, directly reflecting sales profitability. The larger
this indicator, the higher the profit level of the
enterprise's operating activities.
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Table 3. Linear regression result of Roa and Post.
Roa Coef. St.Err. t-value p-value 95% Conf Interval
Post -0.05*** 0.017 -2.94 0.004 -0.083 -0.016
Size -0.024** 0.011 -2.13 0.036 -0.046 -0.002
Leverage -0.001 0 -1.44 0.155 -0.002 0
MB 0.031** 0.014 2.17 0.033 0.002 0.059
Constant 0.084 0.063 1.33 0.187 -0.041 0.209
Mean dependent var 0.004 SD dependent var 0.077
R-squared 0.159 Number of obs 83
F-test 3.679 Prob > F 0.009
Akaike crit. (AIC) -195.132 Bayesian crit. (BIC) -183.037

Notes: ***means significant at 1% significance level, ** means significant at 5% significance level, and * means

significant at 10% significance level.

Table 4. Linear regression result of Roe and Post.

Roe Coef. St.Err. t-value p-value 95% Conf Interval
Post -0.113** 0.06 -2.32 0.023 -0.258 -0.02
Size -0.044 0.04 -1.10 0.277 -0.125 0.036
Leverage 0.002 0.002 1.05 0.298 -0.002 0.005
MB 0.058 0.051 1.13 0.261 -0.044 0.161
Constant 0.156 0.227 0.69 0.494 -0.296 0.608
Mean dependent var 0.059 SD dependent var 0.281
R-squared 0.224 Number of obs 83
F-test 5.615 Prob > F 0.001
Akaike crit. (AIC) 12.892 Bayesian crit. (BIC) 24.986

Notes: ***means significant at 1% significance level, ** means significant at 5% significance level, and * means

significant at 10% significance level.

Table 5. Linear regression result of Pr and Post.

Pr Coef. St.Err. t-value p-value 95% Conf Interval
Post -0.238*** 0.079 -3.02 0.003 -0.395 -0.081
Size 0.008 0.053 0.15 0.88 -0.097 0.113
Leverage 0 0.002 0.21 0.836 -0.004 0.005
MB 0.07 0.067 1.04 0.302 -0.064 0.203
Constant -0.09 0.296 -0.30 0.762 -0.679 0.499
Mean dependent var 0.006 SD dependent var 0.356
R-squared 0.127 Number of obs 83
F-test 2.846 Prob > F 0.029
Akaike crit. (AIC) 61.652 Bayesian crit. (BIC) 73.746

Notes: ***means significant at 1% significance level, ** means significant at 5% significance level, and * means

significant at 10% significance level.
4. CONCLUSION

The spread of COVID-19 in 2020 has increased
uncertainties and downside risks for the Chinese
economy. In the context of COVID-19, according to the
deployment of the CPC Central Committee for epidemic
prevention and control, the Ministry of Education has
proposed that "any form of offline training and any form
of gathering training activities are strictly prohibited
during the epidemic period". The impact brought by the
suspension of offline training and other factors caused
by the epidemic makes all kinds of off-campus training
institutions face severe survival challenges. To this end,
this paper examines the impact of the COVID-19
outbreak on public educational companies in China by
using the ANOVA test and the regression analysis
method. The findings are as follows: the return on total
assets of listed education companies decreased by 5%,
the return on common shares decreased by 11.3%, and

the operating profit margin of listed education
companies decreased by 23.8% on average after the
COVID-19 outbreak. In conclusion, the empirical
results of the study design provide strong empirical
evidence for this paper that the COVID-19 epidemic has
had a serious negative impact on listed companies in the
education industry, leading to a significant decline in the
profitability of enterprises in the education industry.

Our research provides specific data and a precise
calculation model to support our opinion, which is more
objective and accurate than policy analysis and more
easily used as a reference in the investment fields. Our
study about educational institutions in China before and
after the epidemic is more macroscopic. It is more
convenient for the government to observe and
macro-control the current situation of the education
industry.

The specific reasons for the decline of profitability
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of listed companies in the education industry have not
been fully explored, and we will conduct a more
detailed analysis of them in future studies.
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