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Abstract: In early stages of the COVID-19 outbreak, Chinese stock market experienced a 

sharp decline as investors became increasingly concerned about the economic consequences 

of the pandemic. As the pandemic continued to spread globally, the Chinese government 

implemented strict measures to control its spread, which included lockdowns, travel 

restrictions, and other forms of social distancing. Although these measures worked, economy 

was drastically affected with many stores closing down and consumer expenditures 

significantly declining. This, meanwhile, led to a decrease in corporate profits and a reduction 

in investor confidence. However, on December 8, 2022, the Chinese government issued a 

pandemic deregulation policy identifying people would return to their normal life. In this 

paper, prices of the Shanghai Stock Exchange Composite (SSEC) index and Shenzhen 

Securities Component (SZSE) index were retrieved and ARIMA method was adopted to 

predict the stock prices for a period after the pandemic. The author compared forecast prices 

with the actual stock prices and then analyzed the implications of the deregulation policy on 

the stock market. These two indexes are only a snapshot of the Chinese economy, and certain 

informative feedback can be obtained through this study, which is helpful to relevant 

investors and policy makers. 
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1. Introduction  

SSEC and SZSE are broad price indexes in China, reflecting the stock market changes to some extent, 

the investors are able to measure the economic cycle changes based on these indexes, using them as 

barometers for the stock market [1]. Meanwhile, the results of the empirical analysis show that the 

monthly weighted average interest rates of Chinese interbank lending rates have an inverse trend with 

the SSEC and SZSE. Although the impact between interest rate and stock market is not significant 

enough for the imperfect structure of Chinese stock market and unstandardized market operation, it 

can illustrate that SSEC and SZSE have a reflection of Chinese rate [2].  

In the case of the SSEC, some scholars have linked it with international gold and crude oil prices 

and used time series analysis to demonstrate the time series characteristics and dynamic relationship 

between SSEC-WTI crude oil prices and SSEC-gold price fluctuations at different frequencies, with 

the aim of providing new ideas for risk investors to reduce their risk exposures [3]. Also, researcher 

have sampled the weekly return time series of the SZSE, focusing on the performance of the SZSE 
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during the two financial crises to analyze the degree of market efficiency at that time, and concluded 

that the financial crisis had a significant positive effect on market regulation, trading system 

improvement and overall market efficiency in the long run [4]. These cases show that SSEC and 

SZSE can reflect the characteristics or trends of the economic situation in China or even the world, 

providing some guidance for investors and policy makers in the implementation of plans. Studies 

have shown that stock market fluctuations have state persistence, correlation and regularity and the 

predictability of SSEC and SSZE has been demonstrated by previous authors, so this paper intends 

to perform their predictive analysis to specifically analyze the movements of the Chinese stock market 

[5]. 

In late 2019, the routine life of Chinese people was disrupted by the sudden outbreak of COVID-

19, and with the introduction of nationwide home quarantines, work stoppages, and other regulated 

control measures, it was difficult for economic activities in China to proceed smoothly [6]. Findings 

show that long-term and short-term implications of the coronavirus pandemic appear to be different, 

with the global economy gradually returning to the baseline just after a short rebound. From the 

industrial perspective, a significant decline in global services and agricultural output has been 

witnessed in the short term. From the long-term perspective, however, the pattern of manufacturing 

global value chains has changed profoundly [7]. In terms of individual market risk volatility, the 

pandemic has a significant positive short-term impact on stock market risk volatility across countries, 

causing systemic risk. In terms of cross-market risk contagion levels, the spillover effects of the 

pandemic on inter-stock markets are also amplified in the short run but gradually decrease [8]. On 

March 9, 2020, there existed a plunge in global equity markets in chain reaction, hit by the coronavirus 

pandemic. The U.S. S&P 500 index fell by 7%, the Nikkei 225 index plunged 5.07%, the Hang Seng 

index closed down 4.23%, and the SSEC index fell 7.72%, all the largest declines within one day in 

latest years [9]. Global financial markets are increasingly interdependent in this highly globalized 

world as stock market volatility individually do not always stay steady and financial volatility 

between regions can be mutually disruptive. There is increasing risk of resonance in global markets 

and systematic risk is exacerbated. 

At the beginning of 2022, China's zero-COVID policy had rapidly stopped a number of 

coronavirus outbreaks linked to cases of foreigners entering, providing assurance of reasonableness 

to maintain the policy for more than one year and a half, but in many ways limited economic 

development. It is believed that changes will happen in the near future, as COVID-19 is considered 

to coexist with people as a general infectious disease [10]. The previous experiment depicted a new 

quantitative relationship between psychological reactions and stock prices during the pandemic, 

expressing the mechanism of shocks to the stock market through the specific function of impulse 

responses [11]. 

On April 11, 2022, in Shanghai, the government announced that city's closure control would be 

gradually reduced [12]. Evidence suggested that in the early stages of the pandemic social policy 

responses mainly concentrated on meeting people’s temporary needs. The focus was on 

unconventional social policy instruments in addition to labor market and social assistance 

measures [13]. Yet, differences in the implementation of prevention and control measures raised 

questions about why countries adopt social distance policies, whether there is rational analysis based 

on their own conditions or just a copy of other countries' policies. [14]. 

The Chinese government finally declared the deregulation policy on December 8, 2022. As a result, 

this paper intends to use ARIMA model with the data during the pandemic (January 24, 2020 to 

December 8, 2022) as the training set and the values for two months after the deregulation as the test 

set, compare the two data set and get some conclusion. There are experiments that have illustrated 

the possibility and practicability of using ARIMA to study stock prices, providing theoretical 

guidance for this experiment [15]. 
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The road to recovery after the pandemic still requires continuous efforts and reflections, and certain 

experiences and lessons should be learned from this pandemic [16]. The COVID-19 pandemic has 

influenced the trend of structural changes over the world economy. New ways of living and working 

have been created with the introduction of national closure control policies and the iteration of new 

technologies. In the future, countries around the world must increase cooperation and adopt open 

policies together [17]. COVID-19 pandemic aggravates the flock effect, expands the ups and downs 

of the stock market and intensifies product’s volatility and reduces market effectiveness. It is of 

importance to accurately identify the flock effect in the future to stabilize the economic development 

and prevent systematic financial risks [18]. 

Next, information about the data source, data stability, and the models are covered in Section 2. 

Section 3 follows with a full discussion of the results from the ARIMA model, as well as additional 

analysis on the stock return and market participants' behavior. Following that, there is a discussion 

on the study's focus, objective and importance. Finally, Section 5 reiterates the final conclusion briefly. 

2. Research Design  

2.1. Data Source 

Among the most famous social economic indexes, SSEC and SZSE have large masses of data 

available; they can be representative and serve as barometers of current stock market. The study 

extracted daily closing stock prices of SSEC and SZSE between January 24, 2020 and December 8, 

2022 from investing.com. The rationale for halting data collection till now is to avoid the impact of 

the issue that China released its deregulation policy, the accurate date of which is December 9, 2022. 

Data processing is required to figure out the impact of deregulation policy on SSEC and SZSE stock 

return fluctuations. SSEC and SZSE stock returns are obtained by dividing the difference between 

two days' closing stock prices by the one on the previous day, and data is transformed by the formula 

𝑙𝑛(1 + 𝑥), continuing analysis in the logarithmic scale. With the updated edited data, Stata was used 

to analyze the data and construct models for further exploration. 

2.2. ADF Test 

Testing whether or not the data are stationary should be considered before proceeding [19]. The 

relevant experimental steps are implemented in Stata, and the p-values for raw and differenced 

variables of SSEC and SZSE are shown below in Table 1. The p-values of raw statistics are large, 

indicating that they are not stationary, while the p-values of differenced data equal to 0, which are 

considered statistically significant [20]. In all, the differenced variables are stationary models built 

on them are proper. 

Table 1: ADF test. 

Variables t-statistic p-value 

Raw   

SSEC -2.188 0.4964 

SZSE -1.947 0.6299 

Difference 

SSEC -8.558 0.0000*** 

SZSE -8.184 0.0000*** 
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2.3. ARIMA Model 

ARIMA model is one of the time series predictive analysis methods. The autoregressive model, AR(p) 

model, is a model that describes the effect of the past p values on the current value in a time series. 

A non-stationary time series is one in which the trend or periodicity of the data changes rapidly, which 

can lead to poor model predictions. An integrated model is a model used to deal with non-stationary 

time series [21]. It can transform a non-stationary time series into a stationary one by d-order 

difference, which makes the model easier to describe. The moving average model, or MA(q) model, 

is a model that describes the relationship between the error value at a point in the time series and the 

error value at q past points [22]. 

AR and MA are combined to obtain the ARMA (p, q) model within the expression: 

𝑦𝑡 = 𝑐 +∑∅𝑖

𝑝

𝑖=1

𝑦𝑡−𝑖 +∑𝜃𝑖

𝑞

𝑖=1

𝜀𝑡−𝑖 + 𝜀𝑖 (1) 

where: 𝑦𝑡 is the current moment of the time series; 𝑐 is the constant term; ∅𝒊 is the coefficient of the 

autoregressive term used to describe the effect of the values of the past p values on the current moment; 

𝜃𝑖 is the coefficient of the moving average term to describe the effect of the past q error terms on the 

current moment; 𝜀𝑖 is the random error term.  

3. Experimental Process and Analysis 

3.1. Order of ARIMA Model 

In order to determine p and q in the ARIMA model, PACF and ACF plots of the log-return data after 

one difference are needed.  

This part uses the PACF plot to determine the order of q: when the xth order line exceeds the 

confidence interval x can be assigned to q. PACF plot is used to determine the order of p: when the 

xth order line exceeds the confidence interval x can be assigned to p. ACF plot is used to determine 

the order of p: when the xth order line exceeds the confidence interval x can be assigned to p. 
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Figure 1: PACF and ACF. 
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According to figure1, it can be found that q of SSEC can be set to 7 or 8, p of SSEC can be set to 

8, q of SZSE can be set to 8 or 17, and p of SZSE can be set to 8. At last, ARIMA (8,1,8) is built 

based on SSEC logarithmic price and ARIMA (8,1,8) is built based on the SZSE logarithmic price. 

3.2. Forecast Results Evaluation 

After the residual test, both SSEC and SZSE's models’ residuals turn out to be white noise, 

demonstrating the built models are reasonable. 

Table 2: Residual test. 

Model Portmanteau (Q) statistic Prob > chi2 

SSEC 18.2325 0.9988 

SZSE 30.2094 0.8693 

3.3. Comparison and Analysis 

It could be found that in figure 2 the actual value of SSEC was higher than the predicted value about 

one week after the policy release, December 8, 2022-December 15, 2022, indicating that the policy 

boosted the stock market, but then there was an opposite situation for the next 20 days, where it’s 

believed there was an overreaction, and then the actual value remains higher than the predicted value 

till now, indicating that the stock market did achieve some degree of growth after the deregulation. 
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Figure 2: SSEC.  
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Figure 3: SZSE.  
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It could be found that in figure 3 SZSE almost shared the same trend as SSEC. 

The first stage (December 8, 2022-December 15, 2022): 

After the pandemic, people could not wait to consume and enjoy other outdoor activities that 

quickly raised the economic index, so there was a clear positive trend in the stock market. 

The second stage (December 16, 2022-December 28, 2022): 

One explanation is that people were infected with the coronavirus due to the immediate release of 

the policy, so consumption and production stopped for a period of time, but just a while for people to 

recover from the virus, probably about 10 days. 

Another explanation is there was an overreaction, a small pullback in economic trends after a large 

adjustment due to a specific event [23]. Overreaction theory describes the phenomenon that markets 

can overreact. People can show enhanced investment desire in the investment process due to a range 

of emotional and cognitive factors, which can lead to excessive market response—overreaction [24].  

The third stage (December 28, 2022 later): 

China is back to the pre-pandemic era and economic indexes are no longer affected by the 

pandemic. Trade such as imports and exports are back to normal, and companies' business 
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management is no longer restricted, so the actual values of SSEC and SSZE economic indices are 

significantly higher by several units compared to the predicted values. 

4. Conclusion 

In contrast to other studies, this paper focuses on analyzing possible factors affecting actual price 

fluctuations by comparing expected SSEC and SZSE prices based on the original economic situation 

with actual SSEC and SZSE prices for a period of time after the Chinese deregulation policy, while 

existing articles focused on current market trends and discussed the external influence of the 

pandemic in terms of commodities and people's lives. Although some articles have investigated stock 

market performance during the pandemic, they concentrated on more specific sectors such as 

communication services, technology, healthcare, energy, etc. However, this paper focuses more on 

the ARIMA model to specifically explore the prices of the corresponding index changes in order to 

achieve an accurate comparative assessment. 

Through this article, investors can analyze the economic situation before and after the pandemic 

to have a better understanding of the future economic situation, and they will pay more attention to 

the potential amount of black swan events and prepare emergency strategies for similar situations to 

avoid major losses. At the same time, policy makers can analyze the changes in the economy before 

and after the deregulation policy and make rational use of monetary and fiscal policies to better 

achieve economic security especially in case of emergencies. 

This paper is to review and analyze the implication on SSEC and SZSE indexes after the Chinese 

government announced the deregulation policy and explore why the corresponding impact occurred, 

using ARIMA model with the data during the pandemic as the training set and the values for two 

months after the focused event as the test set, and finally draw some conclusion. 

Finally, this paper demonstrates that after the Chinese government announced the regulation policy, 

there was a clear upward trend in stock prices. Although there was a period of overreaction after a 

period, this policy clearly improved the performance of the stock market overall. 
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