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The impact of price limit system on the 
comprehensive quality of the stock market: 
Research on long-term and short-term effects 
based on submarkets
Zhuwei Li1*, Xiaoshan Wang2 and Chenyang Kang2

Abstract:  We construct a difference-in-differences simultaneous equation to study the 
long-term impact of price limit system on the comprehensive quality of the stock market. 
Moreover, we use event study method to further test short-term effect. Results show that 
after the setting of price limit system in China, the quality of total market and the 
Shenzhen stock market improves to a certain extent. But for the Shanghai stock market, 
in the long term, the setting of price limit system can reduce liquidity and market 
efficiency, in the short term, it could cause trading interference effect and price discovery 
delay effect; nonetheless, it could stabilize volatility and suppress volatility spillover effect.

Subjects: Finance; Public Finance; Investment & Securities 

Keywords: price limit system; comprehensive quality of stock market; difference-in- 
differences simultaneous model; event study method; long-term and short-term effects

JEL classification: G10; G14; G18

1. Introduction
The basic systems of China’s stock market1 are being reformed. According to the operating mechanism of 
the stock market, basic systems can be divided into issuing systems, trading systems, and delisting 
systems. The Chinese government and China Securities Regulatory Commission have made vigorous 
adjustment and reform to delisting system and issuing system.2 However, whether the main trading 
systems, especially price limit system, are still suitable for the status quo of China’s stock market 
operation and development has become the focus among scholars.

In recent years, the call for reform of price limit system has been prominent due to several reasons. 
First, China’s stock market fluctuates frequently and violently, the efficiency of digesting news in the 
market is low, and the phenomenon of “unilateral market” is obvious. Hence, seeking new trading 
systems or reform of the trading systems is necessary to improve this phenomenon. Second, since the 
launch of Shanghai–Hong Kong Stock Connect program in 2014, different trading systems of the A-share 
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and H-share markets have caused trading obstacles and unfair systems for investors. Moreover, price 
limit system is one of the biggest obstacles restricting fairness and smooth transactions. Third, at the 
beginning of 2016, the failure of exponential circuit breaker mechanism caused the stock market to 
plummet. The mechanism was halted by the China Securities Regulatory Commission after only 2 days of 
implementation. Less than 1 month later, the Shanghai composite indicator fell below 2,650 points. 
Practice shows that circuit breaker system does not apply to the current situation of China’s stock market. 
It can be seen that the combination of deregulation and regulation is the only way to improve the stock 
market trading systems. Therefore, discussing whether price limit system should be canceled and how to 
carry out system reforms is urgent.

Throughout the development of China’s stock market,3 price limit system has undergone several 
changes. The Shenzhen Stock Exchange once implemented a maximum price limit of 10% and 
a minimum price limit of 0.5%, and even canceled price limit system. Moreover, the Shanghai Stock 
Exchange adjusted the range of price fluctuations several times at the beginning of its establish
ment, and even abolished price limit altogether. However, the stock market price fluctuated 
drastically in the years after the cancellation of price limit system; hence, the Shenzhen Stock 
Exchange and Shanghai Stock Exchange resumed the 10% symmetric price limit system on 
26 December 1996, which continues to be implemented to this day.4 The changes of price limit 
system create quasi-natural experimental conditions for the research of this article.

Based on the above background and conditions, this article constructs a difference-in- 
differences simultaneous model and designs event study to examine the impact of price limit 
system on the comprehensive quality of the stock market. Unlike previous studies, the main 
contribution lies in that this article begins from multiple perspectives such as market segmentation 
and long-term and short-term effects, and combines two methods.5 It mainly examines whether 
changes in price limit system, especially whether price limit exists, have short-term and long-term 
effects on the comprehensive quality of the stock market, such as liquidity, volatility, and market 
efficiency, and in addition, judges the rationality and reform of the current system.

Results show that after the setting of price limit system in China, the quality of total market and the 
Shenzhen stock market improves to a certain extent, but the impact on the quality of the Shanghai stock 
market has advantages and disadvantages. For example, in the long term, the setting of price limit 
system can reduce liquidity and market efficiency of the Shanghai stock market. In the short term, it 
could cause trading interference effect and price discovery delay effect; nonetheless, it could stabilize 
volatility and suppress volatility spillover effect of the Shanghai stock market. The current price limit 
system needs to be reformed to a certain extent according to the submarkets.

2. Literature review

2.1. Research on the impact of price limit system on stock market liquidity
Liquidity is one of the important attributes of the stock market that investors, regulators, and 
researchers pay attention to. According to Amihud and Mendelson (1986), liquidity is the time or 
cost required to find an ideal price, generally, the higher the market liquidity, the lower the transac
tion cost and the higher the market quality (Amihud & Mendelson, 1986). Research results on the 
impact of price limit system on stock market liquidity hold two views. Some scholars believe that price 
limit system will decrease the liquidity of the stock market. Lin and Chiao (2020) found that the 
expansion of fluctuation range is not conducive to liquidity, but helpful for price discovery (Lin & 
Chiao, 2020). Mai and Elgiziry (2017) also found that price limit system reduced liquidity of the stock 
market, that is, liquidity interference effect was found. Other scholars believe that price limit system 
has no effect on liquidity (Mai & Elgiziry, 2017). Ayesha and Christo (2018) used the daily data of white 
corn futures contracts to conduct an empirical study on the effectiveness of price limit system and 
concluded that price limit system is invalid for white corn futures (Ayesha & Christo, 2018).
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2.2. Research on the impact of price limit system on stock market volatility
Volatility is generally defined as price changes, or the frequency and amplitude of price changes. 
Some scholars found that the price limit system reduced the volatility of the stock market through 
empirical methods or the construction of artificial stock markets; see Kim et al. (2013), Yeh and Yang 
(2013), Christopher et al. (1989), and Deb et al. (2016). Some scholars believe that price limit system 
will increase the volatility of the stock market; see Danışoğlu & Güner, 2018), Zhang et al. (2016), Tao 
et al. (2017), and Mai and Elgiziry (2017). Moreover, other scholars believe that price limit system has 
various effects on the volatility of the stock market. Chen et al. (2005) examined the effect of price 
restrictions on A-shares traded on the Shanghai Stock Exchange and Shenzhen Stock Exchange, and 
found that when the market atmosphere and investor sentiment are mainly bullish, price limit system 
can effectively reduce stock volatility when the price is falling, but not when the stock price is rising; 
the conclusion is opposite in the bear market (Chen et al., 2005). Wang et al. (2014) showed that 
during the financial crisis, price limit system will increase volatility, whereas in the period of economic 
stability, price limit system will reduce the volatility when prices move downward (Wang et al., 2014).

2.3. Research on the impact of price limit system on stock market efficiency
Stock market efficiency refers to the reaction efficiency of stock prices to new information in the 
market. Some scholars believe that price limit system can improve market efficiency. Lim and Brooks 
(2009) studied the stock market efficiency of mainland China, South Korea, and Taiwan under 
different price limit systems, and found that compared with the situation without price limit restric
tions, the market efficiency was significantly improved during the implementation of price limit 
system (Lim & Brooks, 2009). Dabbou (2013), Kim et al. (2013), and Lu (2016) also came to similar 
conclusion. Other scholars believe that price limit system will reduce market efficiency. Farag (2015) 
used the data of the Egyptian stock market from 1999 to 2010 to study the impact of price limit policy 
on overreaction and found evidence of abnormal overreaction, and believed that the imperfection of 
the stock market was due to the implementation of different price limit mechanisms (Farag, 2015). 
Danışoğlu and Güner (2018), Lien et al. (2019), and Lien et.al. (2020) also came to similar conclusion.

In summary, to study the impact of price limit system on the quality of the stock market, most of 
the existing literature uses parameter tests and single indicators to make a simple before-and- 
after comparison. However, the research indicators are not comprehensive and lack correlation 
between indicator variables. These shortcomings are likely to lead to research result errors and 
mixed and inconsistent results. In addition, the time dimension of the existing literature is 
relatively single, hence, the conclusions obtained can hardly represent the real effect of China’s 
price limit system after nearly 30 years of implementation. In view of these gaps, this article 
adopts the method of market division at the research perspective level to investigate the total 
market and sub-market separately. At the technical level, the difference-in-differences simulta
neous model is used to effectively control the ex ante differences and correlations between the 
research indicator objects and to effectively separate the real results of the policy impact. At the 
time level, event study method is used to further test the reasons for the short-term effects. 
Combined with the long-term effects results obtained by using difference-in-differences simulta
neous model, this article makes a systematic analysis on the long-term and short-term effects of 
the change of price limit system on the comprehensive quality of the stock market. These 
approaches make the research conclusions comprehensive.

3. Indicator setting and model construction

3.1. Sample selection and data sources
According to the quasi-natural experimental conditions provided by the changes of price limit 
system of China’s stock market, and referring to Wu and Qin (2015), difference-in-differences 
simultaneous model is constructed to study the impact of price limit system on the comprehensive 
quality of the stock market. Owing to the availability of part of the data and the need to construct 
reasonable window periods, the period covered by the research data is from 16 April 1991 to 
30 November 2019.6 These data are obtained from Wind database and RESSET financial database.
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3.2. Stock market comprehensive quality indicator setting
Generally, market quality can be measured in terms of liquidity, volatility, efficiency, and 
transparency.7 Given that liquidity, volatility, and efficiency indicators are relatively mature in 
measurement methods, which are the current standard methods for measuring the quality of 
the stock market in academia, these three types of indicators are selected as the measurement 
system of the comprehensive quality of the stock market. Among them, the dual indicator setting 
method for liquidity and volatility is helpful in verifying the robustness of research conclusions.8

3.2.1. Liquidity indicator (LDit)
Among liquidity indicators, which including trading volume, trading amount, bid–ask spread, and 
market depth, refer to Amihud, 2002, we select turnover rate indicator (TRit) and illiquidity indicator 
(NTRit) to measure the liquidity of the stock market.

Turnover rate is the frequency at which a security changes hands during a specified trading day. 
The formula is as follows: 

TRit¼
volumei

t
outstandingi

t
� 100; (1) 

where volumei
t is the trading volume of stock index i on trading day t, and outstandingi

t is the 
number of shares in circulation of stock index i on trading day t.

The illiquidity indicator represents the volatility of stock price caused by the trading volume of 
each unit, the greater the volatility, the lower the liquidity. The calculation formula is as follows: 

NTRit¼
ln Pi

ct � ln Pi
ot

�
�

�
�

volumei
t

; (2) 

where Pi
ct is the closing price of stock index i on trading day t, and Pi

ot is the opening price of stock 
index i on trading day t.

3.2.2. Volatility indicator (BDit)
Using 20-day simple moving-average standard deviation of stock’s daily return rate as one of the 
indicators to measure the volatility of the stock market, the calculation formula of Sma20it is 
shown in the following formula: 

Sma20it¼σ̂itþ1¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

∑
τ

t¼τ� Tþ1

ðrit � ritÞ
2

T � 1

s

; (3) 

where rit is the return rate of stock index i at time t, and �rit is the average return rate from time (τ- 
T + 1) to τ, and T = 20.

Refer to Barbara & Agata, 2019, the estimated value of GARCH(1,1) is used as the second 
indicator to measure the volatility of the stock market. The Garchit calculation formula is as follows: 

hit ¼ α0 þ α1r2
it� 1 þ β1hit� 1; (4) 

where α0,α1, and β1 are the parameters to be estimated, hit and hit� 1 are the conditional variance 
of the current and previous period.
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3.2.3. Market efficiency indicator (XLit)
The efficiency of the stock market refers to the efficiency of stock prices in response to new 
information. If stock prices in the market can respond to all information quickly and accurately, 
then such a stock market is highly efficient; otherwise the market is inefficient.9 The market 
efficiency coefficient (MEC) proposed by Hasbrouk and Schwarts (1998) is used as the measure
ment indicator (Hasbrouck & Schwartz, 1998). This indicator is the ratio of variance of stock long- 
term return to short-term return, which measures the MEC of daytime. The long-term return rate is 
calculated by 2 days, and short-term return rate is calculated by 1 day. The closer the MEC is to 1, 
the higher the pricing efficiency. The MECit calculation formula is 

MECit ¼
VarðRitð2ÞÞ

2VarðRitð1ÞÞ
: (5) 

Table 1 summarizes the main variables and their meanings.

3.3. Construction of the difference-in-differences simultaneous model
This article uses daily stock market data to conduct empirical research from the perspective of 
total market and submarkets. It mainly adopts the difference-in-differences simultaneous model 
and event study method.10 Total market, which is the Shanghai and Shenzhen stock markets as 
a whole, changed from having no price limit to 10% price limit on 26 December 1996. Hence, we 
select 21 May 1992 to 30 November 2019 as the sub-sample period, the total market in mainland 
China is used as the experimental group, and the Hong Kong stock market is used as the control 
group. Then, subdivide total market into the Shanghai stock market and the Shenzhen stock 
market. The Shanghai stock market price limit system changed from having 1% or 5% price limit 
to no price limit on 21 May 1992. 18 February 1992 to 25 December 1996 is selected as the sub- 
sample period, the Shanghai stock market is used as the experimental group; whereas the 
Shenzhen stock market, which has no price limit changes during this period, served as the control 
group. The Shenzhen stock market price limit system changed from having 0.5% price limit to no 
price limit on 17 August 1991; hence, the sub-sample period selected is from 16 April 1991 to 
17 February 1992, and the Shenzhen stock market is used as the experimental group. The 
Shanghai stock market, which had no price limit changes during the period, is used as the control 
group. The Shanghai composite index, Shenzhen composite index, CSI 300 index,11 and Hang Seng 
index are used as stock market research data. Table 2 shows the experimental design.

When the joint relationship between one or more explanatory variables and the explained vari
ables is determined, a problem of simultaneity will arise. Studies have proven that a mutual 
influence exists between volatility and liquidity of the stock market.12 Simultaneous equations can 
solve the problems of causality and endogeneity caused by variables’ simultaneousness, and the 
difference-in-differences model can effectively eliminate the influence of other factors and events.13 

Hence, this article refers to the methods of Wang and Yau (2000) and Wu and Qin (2015), then 
establishes difference-in-differences simultaneous models that includes liquidity (LDit), volatility 
(BDit), and market efficiency (XLit). See equations (6)–(8): 

LDit ¼ α0 þ α1BDit þ α2XLit þ α3LDit� 1 þ α4 Ritj j þ α5Dt þ α6Di þ α7Dt � Di þ e1
it; (6)  

BDit ¼ β0 þ β1LDit þ β2XLit þ β3BDit� 1 þ β4Pit þ β5Dt þ β6Di þ β7Dt � Di þ e2
it; (7)  

XLit ¼ δ0 þ δ1LDit þ δ2BDit þ δ3XLit� 1 þ δ4Rft þ δ5Dt þ δ6Di þ δ7Dt � Di þþe3
it: (8) 
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This article focuses on the coefficient of Dt � Di. If the coefficient is significantly positive, it indicates 
that the changed price limit system has a positive effect on the quality of the stock market; otherwise, 
it has a negative effect. The rate of return is introduced into the liquidity equation to reflect how the 
rate of return affects liquidity, the stock index price is introduced into the volatility equation to reflect 
the impact of price levels on volatility, and the interest rate is introduced into the efficiency equation 
to reflect the opportunity cost of investors to the market effect on efficiency.

4. Empirical results
This part examines the long-term effect of the price limit system on the comprehensive quality of 
the total stock market and submarkets.14

4.1. Impact of price limit system on total market quality
We test total market first. The ADF stationarity test is performed on the data, and the results show 
that the data are all stable.15 The Hausman test is performed simultaneously on the liquidity, 
volatility, and market efficiency equations. The result shows that p-value is greater than 0.1, indicat
ing that the null hypothesis is not rejected, that is, variable endogeneity does not exist in the model.16 

Table 3 shows the regression results of the liquidity, volatility, and market efficiency equations.

The results in Table 3 show that for the regression of liquidity indicator turnover rate TRit, the 
interaction coefficient is significantly positive under the 1% level; for the regression of illiquidity 
indicator NTRit, the interaction coefficient is significantly negative at the 1% level. These results 
indicate that the liquidity of the total market has increased significantly after setting price limit 
system. For the regression of volatility indicators Sma20it and Garchit, the interaction coefficients 
are significantly negative at the 1% level, indicating that the volatility of the total market has 
significantly reduced after setting price limit system. For the regression of market efficiency 
indicator MECit, the interaction coefficient is significantly positive at the 1% level, that is, the 
setting of price limit system increases the market efficiency of the total market.

Therefore, after the setting of price limit system, that is, after restricting prices, liquidity of the 
total market is significantly increased, volatility is significantly reduced, and market efficiency is 
significantly improved. These results mean that the setting of price limit system is conducive to 
improving the quality of the total stock market.

Table 2. Experimental design
Test of total market

Market
Quasi-natural 

experiment
Before the change of 

price limit system
After the change of 
price limit system

Total market Experimental group No price limit 10%

Hong Kong stock market Control group No price limit No price limit

Test of the Shanghai stock market

Market Quasi-natural experiment Before the change of 
price limit system

After the change of price 
limit system

Shanghai stock market Experimental group 1% or 5% No price limit

Shenzhen stock market Control group No price limit No price limit

Test of the Shenzhen stock market

Market Quasi-natural experiment Before the change of 
price limit system

After the change of price 
limit system

Shenzhen stock market Experimental group 0.5% No price limit

Shanghai stock market Control group 1% 1%
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4.2. Impact of price limit system on Shanghai stock market quality
After market segmentation, the quality of the Shanghai stock market is regressed according to the 
difference-in-differences simultaneous model. Table 4 shows the results.

The results in Table 4 show that for the regression of liquidity indicator turnover rate TRit, the 
interaction coefficient is significantly positive at the 1% level; for the regression of illiquidity 
indicator NTRit, the interaction coefficient is significantly negative at the 1% level. These results 
indicate that the cancellation of price limit system has significantly improved the liquidity of the 
Shanghai stock market. By contrast, the setting of price limit system will reduce the liquidity of the 
Shanghai stock market.

For the regression of volatility indicators Sma20it and Garchit, the interaction coefficients are 
significantly positive at the level of 1 and 10%, respectively. These results indicate that the 
cancellation of price limit system has increased the volatility of the Shanghai stock market to 
a certain extent. By contrast, the setting of price limit system will reduce the volatility of the 
Shanghai stock market, consistent with the result of Yeh and Yang (2013) and Wang et al. (2014). 
For the regression of market efficiency indicator MECit, the interaction coefficient is significantly 
negative at the 5% level, that is, the cancellation of price limit system reduces the market 
efficiency of the Shanghai stock market.17

Therefore, after the cancellation of price limit system, that is, when price restrictions are lifted, 
the liquidity of the Shanghai stock market significantly improves, market efficiency improves; 
however, the volatility increases to a certain extent. Conversely, the setting of price limit system 
will reduce the liquidity, market efficiency, and volatility of the Shanghai stock market. From the 
perspective of liquidity and market efficiency, the setting of price limit system in Shanghai stock 
market is detrimental to the quality of the stock market; but from the perspective of volatility, the 
setting of price limit system in Shanghai stock market is conducive to stabilizing the stock market. 
Therefore, the setting of price limit system has advantages and disadvantages to the quality of the 
Shanghai stock market.

4.3. Impact of price limit system on Shenzhen stock market quality
The quality of the Shenzhen stock market is regressed according to the difference-in-differences 
simultaneous model. Table 5 shows the results.

The results in Table 5 show that for the regression of liquidity indicator turnover rate TRit, the 
interaction coefficient is significantly negative at the 5% level; for the regression of illiquidity indicator 
NTRit, the interaction coefficient is positive but not significant. These results show that after the 
abolition of price limit system, the liquidity of the Shenzhen stock market decreases to a certain 
extent. By contrast, the setting of price limit system is conducive to improving the liquidity of the 
Shenzhen stock market. For the regression of volatility indicators Sma20it and Garchit, the interaction 
coefficient is significantly positive at the 1% level, indicating that the abolition of price limit system 
has significantly increased the volatility of the Shenzhen stock market. By contrast, the setting of price 
limit system is conducive to stabilizing the market. For the regression of market efficiency indicator 
MECit, the interaction coefficient is negative but not significant, indicating that the change of price 
limit system has little effect on the efficiency of the Shenzhen stock market.

Therefore, after the abolition of price limit system, that is, when price limit is lifted, the volatility of 
the Shenzhen stock market will increase significantly, and the liquidity will decrease to a certain 
extent. By contrast, the setting of price limit system will help improve the liquidity and reduce the 
volatility of the Shenzhen stock market. However, the change of price limit system has no significant 
impact on the efficiency of the Shenzhen stock market, which may be due to the fact that the 
selected data interval is in the early stage of the development of China’s securities market. This period 
has less data and relatively immature market, which has an impact on the empirical results.
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To sum up, the setting of price limit system in China’s stock market is conducive to the 
improvement of the quality of total market and the Shenzhen stock market to a certain extent, 
whereas the impact on the quality of the Shanghai stock market has advantages and 
disadvantages.

To solve the problem of outdated sub-sample data of the Shanghai and Shenzhen stock markets, 
and to supplement long-term effect results of the difference-in-differences simultaneous equation 
model and explore the deep short-term effect causes of the results, event study method is 
adopted to further test short-term impact of changes in price limit system on the quality of the 
Shanghai and Shenzhen stock markets.18

5. Further test results
According to the basic principles of event study method, using market index to reach the price limit 
or achieve close to it as event trigger point, short-term effects of price limit system on market 
quality are studied,19 that is, relevant short-term effects on liquidity, volatility, and market effi
ciency, such as trading interference effect, volatility spillover effect, and price discovery delay 
effect are tested.20 On the basis of the criteria for setting window periods and considering the 
persuasiveness of the data to the market, the period 21 May 1992 to 30 November 2019 is selected 
as the sample period of the Shanghai stock market, and the period 17 August 1991 to 
30 November 2019 is selected as the sample period of the Shenzhen stock market.

5.1. Test for trading interference effect
The Wilcoxon rank-sum test is used to compare the size of the median liquidity21 of each group. 
According to the test principle, if the liquidity of Stockhit group after the event day is significantly 
greater than that of the other two groups and no significant difference exists between Stock0:9 

group and Stock0:8 group,22 then the existence of trading interference effect is proven. The short- 
term dynamic window is 10 observation periods before and after the event day.

5.1.1. Test results of the Shanghai stock market
Table 6 shows the test results of trading interference effect before and after the Shanghai stock 
market sets price limit system. Before the setting of price limit system, the liquidity level of Stockhit 

group is significantly lower than that of Stock0:9 group for two items, and two items of Stock0:9 

group are significantly higher than that of Stock0:8 group (focus on the event day). Hence, no 
trading interference effect exists. However, after the Shanghai stock market sets price limit system, 
the liquidity level of Stockhit group is significantly higher than that of Stock0:9 group in three items, 
one is significantly lower than that of Stock0:9 group (concentrate on the event day), and only one 
item of Stock0:9 group is significantly higher than that of Stock0:8 group. These results suggest 
a certain degree of trading interference effect.

5.1.2. Test results of the Shenzhen stock market
Table 7 shows the test results of trading interference effect before and after the setting of price limit 
system in the Shenzhen stock market. Before the setting of price limit system, the liquidity level of 
Stockhit group is significantly higher than that of Stock0:9 group for two items (concentrate on the 
event day), and one of Stock0:9 group’s liquidity level is significantly higher than that of Stock0:8 group. 
Therefore, a certain degree of trading interference effect exists. However, after the Shenzhen stock 
market sets price limit system, one of the liquidity level of Stockhit group is significantly higher than 
that of Stock0:9 group, one is significantly lower than that of Stock0:9 group, and two of Stock0:9 group 
are significantly higher than Stock0:8 group. Therefore, no trading interference effect exists.

We can see the setting of price limit system has a certain degree of trading interference effect 
on the short-term liquidity of the Shanghai stock market, but it is conducive to suppressing the 
trading interference effect for the Shenzhen stock market. This conclusion is consistent with the 
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long-term effect of price limit system on the liquidity of the two markets according to the 
difference-in-differences model.

5.2. Tests for volatility spillover effect

5.2.1. Test results of the Shanghai stock market
The Wilcoxon rank-sum test is used to compare the size of the median volatility23 of each group. 
The test principles and the setting of dynamic windows are the same as above.

Table 8 shows the test results of volatility spillover effect before and after the Shanghai stock 
market sets price limit system. Before the setting of price limit system, the volatility level of Stockhit 

group is significantly higher than that of Stock0:9 group in three items. Three items in Stock0:9 group 
are significantly higher than Stock0:8 group, and one item is significantly lower than Stock0:8 group 
(concentrate on the event day). Therefore, a certain degree of volatility spillover effect exists. After 
setting price limit system, Stockhit group’s volatility level has three items significantly higher than 
Stock0:9 group and one item significantly lower than Stock0:9 group (focus on the event day). Two 
items in Stock0:9 group are significantly higher than Stock0:8 group and one item is significantly 
lower than Stock0:8 group, and the significance level has declined. These results indicate that the 
volatility spillover effect has weakened.

5.2.2. Test results of the Shenzhen stock market
Table 9 shows the test results of volatility spillover effect before and after the setting of price limit 
system in the Shenzhen stock market. Before the setting of price limit system, the volatility level of 
Stockhit group is significantly higher than that of Stock0:9 group in two items, and one item of 
Stock0:9 group is significantly higher than Stock0:8 group. Hence, weak volatility spillover effect 
exists. After setting price limit system, the volatility level of Stockhit group is significantly higher 
than that of Stock0:9 group in one item, one item in Stock0:9 group is significantly higher than 
Stock0:8 group, and one item is significantly lower than Stock0:8 group, indicating that the volatility 
spillover effect is further weakened and almost non-existent.

We can see the setting of price limit system has a good effect of restraining volatility spillover on 
the Shanghai and Shenzhen stock markets, and it is conducive to stabilizing the market. This 
conclusion is consistent with long-term effect of price limit system on the volatility of the two 
markets according to the difference-in-differences model.

5.3. Tests for price discovery delay effect
The research method is to calculate the inertial probability and reversal probability of stock price 
trend, focusing on the probability of inertia. If price discovery delay effect exists, then the existence 
of price limit system will hinder the process of price discovery and the stock price will continue to 
move closer to the equilibrium price on the trading days after the event day. That is, the inertia 
probability of the price trend of Stockhit group will be significantly greater than the other two 
groups. Conversely, if price discovery delay effect does not exist, then the market is efficient in the 
short term.

5.3.1. Test results of the Shanghai stock market
Table 10 shows the test results of price discovery delay effect before and after the Shanghai stock 
market sets price limit system. Before the setting of price limit system, the inertial probability of 
stock market price of Stockhit group in upward trend and downward trend is less than that of 
Stock0:9 group, such as 0.73 < 0.80 and 0.50 < 1.00, respectively. These results indicate that price 
discovery delay effect does not exist. However, after the setting of price limit system, the inertial 
probability of stock market price of Stockhit group in upward and downward trends is significantly 
greater than that of the other two groups, such as 0.80 > 0.50 > 0.00 and 1.00 > 0.71 > 0.38, 
respectively. Therefore, the setting of price limit system hinders the process of price discovery in 
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the Shanghai stock market. As a result, the stock price continues to move closer to the equilibrium 
price in the trading after the event day, and short-term efficiency of the market decreases.

In addition, after setting price limit system, the inertia probability of Stockhit group in the 
downtrend is greater than that of Stockhit group in the uptrend, such as 1.00 > 0.80. This result 
indicates that when the stock price rises, investors in the Shanghai stock market tend to sell stocks 
to obtain price gains, which inhibits further prices rise; when stock price falls, investors in the 
Shanghai stock market tend to hold stocks to prevent losses, that is, “disposition effect” exists, or 
quickly sell stocks to stop losses and repurchase them at a lower price, leading prices to further 
drop, that is, “killing down” phenomenon exists, prospect theory proves that the result is caused by 
investors’ different risk preferences for price increases and drops.

5.3.2. Test results of the Shenzhen stock market
Table 11 shows the test results of price discovery delay effect before and after the setting of price 
limit system in the Shenzhen stock market. Before the setting of price limit system, the inertia 
probability of stock market price of Stockhit group in the uptrend is less than that of the other two 
groups, such as 0.42 < 0.50 < 0.67, and less than Stock0:8 group in the downtrend, such as 
0.33 < 0.40. These results indicate that price discovery delay effect does not exist. After setting 
price limit system, the inertial probability of stock market price of Stockhit group is equal to that of 
Stock0:9 group and greater than that of Stock0:8 group in the uptrend, such as 1.00 = 1.00 > 0.71, 
and in the downtrend, it is less than that of Stock0:9 group, such as 0.80 < 1.00. Therefore, no price 
discovery delay effect exists. Moreover, after setting price limit system, the inertia probability of 
Stockhit group in the uptrend is greater than that of Stockhit group in the downtrend, such as 
1.00 > 0.80. This result indicates that when the stock price rises, investors in the Shenzhen stock 
market tend to buy stocks to further raise price, that is, “chasing up” effect exists; when stock price 
falls, investors in the Shenzhen stock market tend to buy stocks to balance costs and keep stock 
price from falling further.

Therefore, the setting of price limit system has played a role in hindering price discovery to 
a certain extent on the short-term market efficiency of the Shanghai stock market. However, no 
price discovery delay effect exists in the Shenzhen stock market. This conclusion is consistent with 
the long-term effect of price limit system on the efficiency of the two markets according to the 
difference-in-differences model.

Table 10. Test results of price discovery delay effect on the Shanghai stock market before and 
after the change of price limit system
Before setting price limit system After setting price limit system

Stock 
market 
uptrend Stockhit Stock0:9 Stock0:8

Stock 
market 
uptrend Stockhit Stock0:9 Stock0:8

Inertial 
probability

0.73 0.80 0.71 Inertial 
probability

0.80 0.50 0.00

Reversal 
probability

0.27 0.20 0.29 Reversal 
probability

0.20 0.50 1.00

Stock 
market 
downtrend Stockhit Stock0:9 Stock0:8

Stock 
market 
uptrend Stockhit Stock0:9 Stock0:8

Inertial 
probability

0.50 1.00 0.40 Inertial 
probability

1.00 0.71 0.38

Reversal 
probability

0.50 0.00 0.60 Reversal 
probability

0.00 0.29 0.63
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To sum up, the setting of price limit system in China’s stock market causes trading interference 
effect and price discovery delay effect in the Shanghai stock market in the short term. Nonetheless, 
it will suppress volatility spillover effect, which has advantages and disadvantages to the quality of 
the Shanghai stock market. In the Shenzhen stock market, no trading interference effect and price 
discovery delay effect have been tested, and the setting of price limit system will suppress the 
volatility spillover effect, which is conducive to the improvement of the quality of the Shenzhen 
stock market.

6. Conclusion
In the long run, the implementation of price limit system to restrict prices can improve the liquidity 
of total market, reduce volatility, improve market efficiency, and is conducive to improving the 
quality of the market. After market segmentation, in the long term, the setting of price limit 
system can reduce the liquidity and market efficiency of the Shanghai stock market, but can 
stabilize the volatility of the Shanghai stock market. In the short term, it can cause trading 
interference effect and price discovery delay effect, but restrain volatility spillover effect, that is, 
it has advantages and disadvantages to the quality of the Shanghai stock market. In the long run, 
it has nonsignificant effect on the market efficiency of the Shenzhen stock market, the remaining 
performance is similar to that of the total market, that is, the setting of price limit system can 
improve the liquidity of the Shenzhen stock market, reduce volatility, and suppress short-term 
volatility spillover effect, and it is conducive to the improvement of the quality of the Shenzhen 
stock market. In addition, investors in the Shanghai and Shenzhen stock markets have irrational 
behaviors such as “chasing ups and killing downs” and “disposition effects”.

Based on the conclusions, this article proposes the some reform suggestions: Given that the 
price limit will hinder price discovery process and cause interference to trading, the price limit can 
possibly be relaxed gradually. Moreover, given that investors’ reactions are asymmetrical, an 
asymmetric price limit system can be set to ensure high quality and high efficiency of stock trading 
while keeping the system in line with international standards. The 20% symmetrical price limit 
system proposed by the science and technology innovation board has become a test field for the 
reform of the trading system. However, due to the short operating time, the overall science and 
technology innovation board market fluctuates greatly. At this stage, the effect of this system can 
not be judged, but it can provide an experimental path and experimental area for the reform of 
price limit system. If the experiment is successful, then price limit system of the stock main board 
market can be reformed through reasonable design.

Table 11. Test results of price discovery delay effect on the Shenzhen stock market before and 
after the change of price limit system
Before setting price limit system After setting price limit system

Stock 
market 
uptrend Stockhit Stock0:9 Stock0:8

Stock 
market 
uptrend Stockhit Stock0:9 Stock0:8

Inertial 
probability

0.42 0.67 0.50 Inertial 
probability

1.00 1.00 0.71

Reversal 
probability

0.33 0.33 0.50 Reversal 
probability

0.00 0.00 0.29

Stock 
market 
downtrend Stockhit Stock0:9 Stock0:8

Stock 
market 
downtrend Stockhit Stock0:9 Stock0:8

Inertial 
probability

0.33 0.25 0.40 Inertial 
probability

0.80 1.00 0.57

Reversal 
probability

0.33 0.50 0.20 Reversal 
probability

0.20 0.00 0.43
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Furthermore, referring to Narayan (2021) and other existing literature, we believe that COVID-19 
pandemic is an important factor affecting the stock market. In future research, we can consider 
the impact of the COVID-19 on the comprehensive quality of the stock market, and also consider 
whether the behavior of stock market traders has changed and whether the system needs to be 
improved under the normalization of the COVID-19 epidemic.
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Notes
1. The Chinese mainland stock market, including 

Shanghai Stock Exchange and Shenzhen Stock 
Exchange, has relatively strict trading system. But 
Hong Kong Stock Exchange (in Hong Kong, China) is 
a stock market in line with international standards 
of trading systems. The target market of this article 
is the main-board market of Shanghai and 
Shenzhen, rather than GEM and New OTC Market, 
because the main board market is suitable for the 
majority of investors and there is no minimum 
capital restriction, but there are some restrictions in 
other markets, for example, the GEM requires that 
the average daily assets should not be less than 
500,000 YUAN.

2. On 17 October 2014, the “Several Opinions on 
Reforming, Improving and Strictly Implementing 
the Delisting System of Listed Companies” was 
formally issued and achieved obvious results. On 
21 December 2015, the “Decision on authorizing 
the State Council to adjust the application of 

relevant provisions of the Securities Law in the 
implementation of the reform of the registration 
system for stock issuance (draft)” was submitted to 
the 18th meeting of the Standing Committee of 
the 12th National People’s Congress for delibera
tion and approval.

3. The China’s stock market in this article refers to the 
mainland stock market, such as the total market 
(including Shanghai and Shenzhen stock markets), 
Shanghai market, and Shenzhen market.

4. The system stipulates that, except for the first day 
of listing, the trading price of stocks (including 
A-shares and B-shares) and fund securities within 
a trading day shall not rise or fall by more than 
10% relative to the closing price of the previous 
trading day. Orders that exceed the price limit are 
considered invalid. On 13 June 2019, China’s 
Science and Technology Innovation Board officially 
opened. Although the trading system, including the 
price limit, has been reformed, it has become 
a 20% price limit. However, due to the short oper
ating time, the overall market fluctuates greatly 
and does not show a stable system effect.

5. Two methods are DID model and event study. DID 
model is the main study based on the data of the 
full sample period, which can reflect of the long- 
term effects of the three market quality indicators, 
such as liquidity, volatility, and market efficiency. 
Event study is a further supplement based on win
dow period data and can reflect the three corre
sponding short-term effects, such as trading 
interference effect, volatility spillover effect, and 
price discovery delay effect.

6. In order to avoid market turmoil interference to the 
data results, the market data for the first quarter of 
Shanghai and Shenzhen stock markets were 
excluded. In addition, on 4 December 2015, 
Shanghai Stock Exchange, Shenzhen Stock 
Exchange, and China Financial Futures Exchange 
officially issued relevant regulations on indicator 
circuit breakers. The standard circuit breaker index 
is CSI 300 index, with two thresholds of 5 and 7%. 
It was officially implemented on 1 January 2016, 
and suspended on 8 January 2016. The circuit 
breaker mechanism is a kind of price stabilization 
mechanism; in order to avoid its impact on the test 
results, the market data of the month after 
1 January 2016 is excluded. Furthermore, to avoid 
the impact of the COVID-19 from the late of 2019 
to 2021 on the data results, the data of the corre
sponding time period is not considered.

7. Referring to the existing research (Amihud, 2002; 
Barbara & Agata, 2019; Hasbrouck & Schwartz, 
1998; Wang & Yau, 2000; Wu & Qin, 2015) and the 
measurement methods mentioned in the stock 
market quality report issued by Shanghai Stock 
Exchange, we set the index system from the three 
aspects of stock market quality to measure the 
stock market quality systematically and compre
hensively. These three aspects are liquidity, volati
lity, and market efficiency.

8. The market efficiency indicator is very classic and 
difficult to replace, so we did not perform variable 
replacement.
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9. The efficiency of the stock market includes the 
efficiency of information transmission, the speed 
of response to new information, and the efficiency 
of pricing. Pricing efficiency, also known as infor
mation efficiency, refers to the ability of securities 
prices to reflect information, or the speed and 
accuracy with which prices reflect all relevant 
information.

10. The event study method is detailed in the introduc
tion of the further test.

11. The CSI 300 index components and compilation 
method are used to extrapolate the full sample 
period, representing the total market data.

12. Some scholars studied the relationship between 
trading volume, bid–ask spread, and price volatility 
of four types of futures, and the results show 
a positive correlation between trading volume and 
price volatility (Wang and Yau, 2000). Barbara and 
Agata (2018) found a two-way causal relationship 
between liquidity and volatility (Barbara & Agata, 
2019). The liquidity–volatility causal relationship is 
common and is often asymmetric.

13. The sample data passes the endogeneity test, and 
then we use the two-stage least-squares method 
to regress. After using the difference-in-difference 
model, the control variables of other factors 
including financial crisis, securities margin trading, 
and stamp duty are not significant or significantly 
decrease, indicating that the interference from 
other events and factors can be eliminated.

14. In the long-term test part, we use dual indicators 
to establish liquidity and volatility, thus can verify 
the robustness of the results.

15. ADF stationarity test results show that the p-value 
of the variables is 0, which means the data are all 
stable.

16. The pre inspection results of sub markets are the 
same, like ADF stationarity test and the Hausman 
test. ADF stationarity test results show that the 
p-value of the variables is 0, which means the data 
are all stable. Limited to space, the pre inspection 
contents in the following are omitted, and the 
descriptive statistical results can be seen in 
Appendix.

17. First of all, the products of the Shanghai and 
Shenzhen stock market are different. Shanghai 
stock market only has the main board, while 
Shenzhen stock market not only has the main 
board, but also SME board and GEM board; 
Secondly, the two markets are different in the 
application of units, Shanghai stock market 
requires the minimum application of 1,000 shares, 
while Shenzhen stock market is 500 shares; Finally, 
there are differences in the types of investors in 
both markets. So the performance of the Shanghai 
stock market is different.

18. The study finds that the performance of the total 
market is similar to that of the Shenzhen stock 
market. Therefore, the test results based on the 
event study method only show the analysis of the 
Shanghai and Shenzhen stock markets; analysis 
will not be repeated for the total market.

19. The long-term effect results of the difference-in- 
differences simultaneous model are supplemented 
and explore the reasons for short-term effects.

20. In the short-term test part, we also replace the 
index to test robustness, but limited to space, the 
results are omitted.

21. Take the TRit indicator as an example. The conclu
sions of other liquidity indicators are the same, and 
will not be repeated one by one. The same below.

22. Stockhit group, Stock0:9 group, and Stock0:8 group 
refer to stock portfolios whose prices touch the 
10%, 9%, and 8% price limit, respectively.

23. Take the Garchit indicator as an example. The con
clusions of other volatility indicators are the same.
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Appendix
Table A1 shows the descriptive statistical results of the total market and Hong Kong market. For 
the two markets, the difference between the maximum and minimum value of the indicators is 
large, indicating that the indicators change greatly during the selected period (e.g. the minimum 
value of TRit of total market is 0.0053, while the maximum value is 7.3329). The average of 
indicators of the total market in Chinese Mainland is all higher than those of the Hong Kong 
market, meaning that the liquidity, volatility and market efficiency of total market is higher than 
that of Hong Kong market.

After conducting market segmentation, Table A2 shows the descriptive statistical results of 
the Shanghai and Shenzhen stock market. For the two markets, the difference between the 
maximum and minimum value of the indicators is relatively large, indicating that the indicators 
change greatly during the selected period (e.g. the minimum value of TRit of the Shanghai stock 
market is 0.0120, while the maximum value is 1.3759). The average of volatility and market 
efficiency indicators of the Shanghai stock market is higher than that of the Shenzhen stock 
market (e.g. the average of Sma20it of the Shanghai stock market is 0.0395, while the value is 
0.0291 for the Shenzhen market). However, for the Shanghai stock market, the average of TRit 

is 0.6566 and the average of NTRit is 0.7711, while for the Shenzhen stock market, the average 
of TRit is 0.7881 and the average of NTRit is 0.6655, which shows that the liquidity of the two 
markets is difficult to distinguish between high and low.

Table A3 shows the descriptive statistical results of the Shenzhen and Shanghai stock 
market. For the two markets, the difference between the maximum and minimum value of 
the indicators is relatively large, indicating that the indicators change greatly during the 
selected period (e.g. the minimum value of TRit of the Shenzhen stock market is 0.0015, 
while the maximum value is 1.1618). The average of liquidity and market efficiency indicators 
of the Shenzhen stock market is higher than that of the Shanghai stock market (e.g. the 
average of TRit of the Shenzhen stock market is 0.2871, while the value is 0.2143 for the 
Shanghai stock market). For the Shenzhen stock market, the average of Sma20it is 0.0303 and 
the average of Garchit is 0.0305, while for the Shanghai stock market, the average of Sma20it is 
0.0182 and the average of Garchit is 0.0375, which shows that the volatility of the two markets 
is difficult to distinguish between high and low.
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