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Nan Li*, Yuhong Zhu"

The Impact of COVID-19 on Stock Market in
China

Abstract This paper studies the impact of the COVID-19 on the stock
ambiguity, risks, liquidity, and stock prices in China stock market, before and
after the outbreak of COVID-19 during the Chinese Spring Festival holidays in
2020. We measure stock ambiguity using the intraday trading data. The outbreak
of COVID-19 has a significant impact on the average stock ambiguity, risk, and
illiquidity in China and induces structural break in the market average ambiguity.
However, the equity premium and liquidity premium change little during the
same period. The market average stock ambiguity and risks decrease, and stock
liquidity improves to pre-pandemic levels as the pandemic is under control in
China. The market average stock ambiguity and risks in China increase again
when the confirmed new cases in the U.S. surge in the second half of 2020. We
also find a “flight-to-liquidity” phenomenon, and the equally-weighted
(value-weighted) 20-trading-day liquidity premium declined significantly to
about —4.42% (—6.48%) during the fourth quarter of 2020.

Keywords ambiguity, Knightian uncertainty, liquidity, liquidity premium,
COVID-19
JEL Classification D53, D81, G11, G12

1 Introduction

In 2020, the outbreak of the COVID-19 pandemic had a profound impact on the
uncertainty in the whole world. In early January 2020, information about the
nature of this SARS-like disease was limited. As a result, if not all, most people

Received May 11, 2021

*Department of Finance, Antai College of Economics and Management, Shanghai Jiao Tong
University, Shanghai 200030, China

® School of Economics, Singapore Management University, 178903, Singapore

E-mail: nanli@sjtu.edu.cn (Nan Li, corresponding author), yhzhu.2021@phdecons.smu.edu.sg
(Yuhong Zhu)




The Impact of COVID-19 on Stock Market in China 715

do not know the severity and possible impact of the COVID-19. How do
investors and other economic decision-makers respond to the changes in
uncertainty? How much is the impact on the stock risk, uncertainty, liquidity, and
stock prices? To answer these questions, we need first to measure stock risks and
uncertainty.

Knight (1921) is the first to emphasize that “Uncertainty must be taken in a
sense radically distinct from the familiar notion of Risk, from which it has never
been properly separated.” According to Knight (1921), risk refers to the random
events to be realized with a probability distribution, unique and known to all the
decision-makers; while (Knightian) uncertainty refers to random events a priori
unknown, and the probability distribution is either not uniquely assigned or
unknown. Financial economists have made important theoretical progress in
understanding the investment decision and asset pricing under (Knightian)
uncertainty or ambiguity during the past one hundred years. Since the 2008
Global Financial Crisis, the uncertainty in the stock market has attracted the
attention of investors, academic researchers, and policymakers. Hansen and
Sargent (2021) show that market prices of uncertainty are time-varying and
distinct from that of risks, and investors like uncertainty in low-growth-rate states
and fear uncertainty in high-growth-rate states.

However, the main challenge to empirically test the theoretical predictions of
Knight (1921), Hansen and Sargent (2021), and many others is to quantify the
degree of uncertainty different from the conventional measure of risk using data
from the financial markets. To meet this challenge, Izhakian (2020) proposes the
ambiguity measure based on the intraday stock return data, risk-independent, and
attitudes-independent'.

The classical finance theory assumes that the daily stock return distribution is
unique and known to all investors. If we assume that daily stock returns follow a
normal distribution and are stationary, then the unique distribution of stock
returns is solely determined by the expected return (4. ) and risk or return
volatility (oy,. ), which can be estimated by the sample mean and standard
deviation of the historical daily returns. However, the distribution of daily stock
returns may not be unique and known to the investors. Thus investors are
ambiguous about the distribution of the daily stock returns. If we maintain the

' Izhakian (2020) provides the theoretical foundation and points out that “these qualities are
necessary for any study investigating the effect of ambiguity without confounding it with risk
or with attitudes toward ambiguity and risk.”
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assumption that daily stock returns follow normal distributions and are stationary
while relaxing the assumption that the distribution is unique, then we are in a
world with ambiguity or (Knightian) uncertainty. In this world, the means and
standard deviations of daily stock returns are not unique but taken from a group
of possible values. For example, the mean can be any value in (&, 2 ) while the
standard deviation can be any value in (o, & ), where > u and &> o . The
world of classical finance theory is a special case where H=pu=u,and
c=0=0,. -

Figure 1 illustrates the probability distribution(s) of the stock market index in
the world without (with) ambiguity®. The red dotted line depicts the (unique)
normal Probability Distribution Function (PDF) of stock returns of the market
index in the classical world without ambiguity, where the mean and standard
deviation is estimated by the sample mean and sample standard deviation of daily
returns of the market index (CSI800). The solid lines depict a group of normal
PDFs of the stock market index in a world with ambiguity. This group of PDFs
has the same mean as the sample mean of the market index but different standard
deviations, the average of which equals the sample standard deviation of the

market index.
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Figure 1 Probability Density Functions of Stock Market Index Return

Note: The red dotted line depicts the normal PDF with sample mean and sample standard
deviation of daily returns of CSI800, the solid lines depict a group of normal PDFs with
sample mean of daily returns of CSI800 and a group of standard deviation, the average of

which equals the sample standard deviation of daily returns of CSI800.

2 We assume daily stock returns are stationary (over time) and follow normal distribution. For
illustrative purposes, we assume there is no ambiguity in the mean and only the standard
deviation or volatility is ambiguous.
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In Figure 2, we compare the histogram of the daily return of CSI800 and that
of the simulated data drawn from the unique PDF (without ambiguity, bottom
panel) and a group of PDFs (with ambiguity in volatility, middle panel). The top
panel shows the histogram of daily returns of CSI800. The daily return has a
fatter tail than the normal distribution with a kurtosis of 6.71. The middle panel
shows that simulated returns from a group distribution with ambiguity have a
similar fatter tail with a kurtosis of 6.63. The histogram matches much better
with the data than the simulated returns without ambiguity (bottom panel). Thus,
by just relaxing the assumption that the distribution is unique and known and
allowing for ambiguity in distribution, we can generate daily returns with the
similar fat-tail property as the observed data. This feature is convenient in asset
pricing literature, as maintaining the normal assumption is fundamental to obtain
explicit solutions and testable implications of many asset pricing models.?

Izhakian (2020) proposes to use dispersion in the PDFs to measure the
ambiguity. As an illustration, if the group of PDFs in Figure 1 corresponds to the
estimated PDFs of daily returns from intraday trading data®, then Izhakian
(2020)’s ambiguity measure of the daily return of the market index is computed
as the dispersion5 of this group of PDFs.

In this paper, we use the measure proposed by Izhakian (2020) to quantify
stock ambiguity and study the impact of the COVID-19 pandemic on the stock
ambiguity, risk, liquidity, and equity premium. In particular, we focus on the
difference between the cross-section average of individual stock ambiguity and
ambiguity of market index and the relationship between stock ambiguity, risk,
and liquidity. The stock market in China during the period of the COVID-19
pandemic provides us with an ideal experiment field. The movements in stock

? In most of the existing literature in asset pricing with ambiguity, it is assumed that the
ambiguity is only about the expected return or drift, not about the variance or volatility, so that
the linear expectation operator and It6’s lemma works well in the world with ambiguous mean
or drift. However, Anderson et al. (2020) and others find that ambiguity in volatility is
essential to quantitatively explain the observed anomalies in the financial markets, such as the
family firm ownership puzzle and other under-diversification puzzles. Peng (2006) establishes
the theoretical foundation of the nonlinear expectation (G-Expectation) associated with the
G-normal distribution with ambiguous variance and G-Brownian Motion with ambiguous
volatility. Epstein and Ji (2013) study asset pricing in continuous time with ambiguous
volatility.

* Under the assumption that stock returns follow normal distribution, we just need to estimate
a group of means and standard deviations of daily returns using the intraday trading data.

> Izhankian (2020) uses the expected variance of the PDFs to measure the dispersion of the
PDFs.
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prices, risks, ambiguity, and liquidity help us deduce how the information is
incorporated in the equilibrium stock prices and the trading behavior of investors
facing unprecedented uncertainty. Furthermore, China is the first country hit on a
large scale by the COVID-19, which provides us a cleaner environment to test
the impact of COVID-19 on the stock market. When the COVID-19 later hits
European countries and the U.S., it is much harder to separate the uncertainty
from the COVID-19 and policies in different countries.
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Figure 2 Histogram of Data and Simulated Data on Market Index Returns
Note: In the top panel, the blue bar depicts the histogram of daily returns of CSI800, in the
middle panel, the blue bar depicts the histogram of simulated returns with ambiguity in
standard deviation, that is, the returns are drawn from a group of normal PDFs with a unique
mean (sample mean of the daily return of CSI800) and ambiguous volatility (a group of
standard deviation with average equals to the sample standard deviation); the bottom panel
depicts the histogram of simulated returns without ambiguity, that is, the returns are drawn
from a unique normal PDF with mean and standard deviation equal sample mean and standard

deviation of the daily return of CSI800, respectively.

Hansen and Sargent (2021) show that ignorance about the ambiguity of the
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probability distributions of risks® adds to the “equilibrium prices of those risks.”
In fact, stock ambiguity is usually positively correlated with stock illiquidity as
the information asymmetry between informed traders and non-informed traders
is likely to be higher when the stock returns are more ambiguous. Hansen and
Sargent (2010) show that investors are more reluctant to trade stocks with higher
ambiguity when they are concerned about ambiguity regarding the estimation of
the asset value, which leads to higher illiquidity levels for these stocks. Kang et
al. (2019) find that stock ambiguity and illiquidity are positively related, but the
ambiguity premium is negative, and the illiquidity premium is positive. They
propose to correct the measure liquidity premium by controlling for the
information uncertainty or ambiguity.

If the stock ambiguity increases uniformly for all stocks during the COVID-19
period, then the overall market illiquidity should increase as stocks become more
illiquid. However, the liquidity premium should not change if the cross-section
difference in stock ambiguity does not change. Hence, we test the impact of the
COVID-19 on the stock liquidity and liquidity premium in the China stock
market, in addition to the tests on stock ambiguity, risks, and the equity premium.

Brenner and Izhakian (2018) apply the ambiguity measure of Izhakian (2020)
to the market index (S&P500) in the US stock market and study the relationship
between equity premium, risks, and ambiguity of stock market index over time.
Li and Zhu (2020) find the cross-section relationship between stock return and
ambiguity is different. They investigate the price of ambiguity using
cross-section data in the China stock market and find that stocks with more
ambiguity have a lower return, or the ambiguity premium is negative in the
China stock market due to the binding short-sale constraints’.

In this paper, we study both the ambiguity of the market index and the
cross-section average of individual stock ambiguity and test whether these two
respond differently to the shock in ambiguity caused by COVID-19. We modify
Brenner and Izhakian’s (2018) implementation method to accommodate the stock
market characteristics in China as Li and Zhu (2020). We measure the stock

% Hansen and Sargent (2021) discuss and distinguish two types of ignorance about probability
distributions of risks, “ambiguity concerns” and “misspecification concerns”. In this paper, we
focus on the ambiguity concerns.

7 Li and Zhu (2020) argue that if investors’ beliefs about stock prices are more dispersed when
stock ambiguity is larger, then Miller (1977)’s model implies that more ambiguous stocks are
overpriced in the market with binding short-sale constraints.
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ambiguity by the dispersion in the probability distributions of the daily stock
returns over the 20-trading-day window. To test the changes in the stock
ambiguity before and after the Chinese Spring Festival (CSF), we do not
construct the monthly stock ambiguity as Brenner and Izhakian (2018), but
separate the trading days based on the CSF holiday schedule in 2019 and 2020,
and compute the stock ambiguity over the 20-trading-day window.® Hence, no
window includes the non-trading days in the CSF holidays in 2019 and 2020. As
the lockdown in Wuhan and the nationwide social distancing measure took place
during the CSF holidays in 2020, we can identify the changes in the stock
ambiguity and liquidity before and after the outbreak of COVID-19 in China.

First, we find significant differences between stock ambiguity and risks. The
risks of the stock market index and the cross-section average of the individual
stock risk move together and increase right after the CSF holidays, while the
increase in 2020 is much larger and significant. On the other hand, the
cross-section average of the individual stock ambiguity increases after the CSF
holiday in 2019 and 2020, with the increase much larger and significant in 2020,
while the ambiguity of the market index increases significantly before the CSF
holidays and drops significantly after the CSF holidays.

We examine further movements of the average ambiguity of each stock and
the market index ambiguity before and after the outbreak of the COVID-19
pandemic in 2020. To our surprise, we find that the market index ambiguity
increases from September to early December 2019, then declines right before the
CSF holidays, and drops significantly after the CSF holidays when the outbreak
of COVID-19 in China is confirmed. Then, it increases from March to June 2020
when the confirmed new cases in China decrease, but the COVID-19 starts in
Europe and the U.S. The market index ambiguity declines when the confirmed
new cases in the U.S. in June and July 2020 surge.

On the other hand, the market average ambiguity of individual stocks remains
calm before the CSF holiday, increases significantly after the CSF holidays when
the confirmed new cases of COVID-19 surge in February 2020, and declines
when the confirmed new cases of COVID-19 in China decrease. Furthermore,
the average stock ambiguity in China increases when the confirmed new cases of
COVID-19 in the U.S. surge in June and July 2020.

8 There was no trading in the China stock market from February 2 to February 10, 2019, or
from January 24 to February 2, 2020.
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The ambiguity of the market index measures the dispersion of the probability
distributions of the average stock returns. In contrast, the average of stock-level
ambiguity measures the average dispersion of the probability distributions of
each stock returns. The dramatic differences we observed in the movements of
these measures imply that the information drives the movements in the average
individual stock prices and the average movements of individual stock prices are
different. Hence, it is necessary to study both the relationship between the prices
and ambiguity of the market index (Brenner and Izhakian, 2018) and the
cross-section relationship between stock prices and ambiguity (Li and Zhu, 2020).
Furthermore, we do not observe such kind of difference in the movements of
market index risks versus the average of stock risks.

The cross-section average of the stock returns and the value-weighted market
index return move together as we expect. We find that 20-trading-day returns on
average increase significantly after the CSF holidays in 2019 but change little
after the CSF holidays in 2020, although the market risks and the cross-section
average of stock ambiguity increase significantly. This result is consistent with
the findings of Li and Zhu (2020) that the ambiguity premium is negative due to
biding short-sale constraints in China. Hence, when both the cross-section
average and dispersion of stock ambiguity increase’ with risks, the impact on the
equity premium is ambiguous.

We also find that both the average stock illiquidity and the market index
illiquidity increase significantly right after the Chinese Spring Festival holidays
in 2020 but decrease in 2019. Wu (2013) and others find mixed evidence on the
“Chinese Spring Festival Effect” in the Chinese stockslo, and there is no
consensus. During the Chinese Spring Festival holidays, stock trading is
suspended for about ten days. There are usually important monetary policies and
economic statistics published before and after the CSF holidays. Hence, some
investors prefer to hold cash before the CSF holidays to make better investment
decisions after the CSF holidays when new information reduces economic and

° The difference between the cross-section mean and median of stock ambiguity increases
significantly after the 2020 CSF holidays. We also find the 95% confidence interval of the
cross-section stock ambiguity increases significantly after the 2020 CSF holidays. Data is
available upon request.

' Wu (2013) finds that Chinese ADRs have significantly higher average returns in the week
prior to the festival, but lower average returns in the post-festival week than the rest of the year
using data from 1993 to 2011.
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policy uncertainty, which may explain the improvement of stock liquidity after
the CSF holidays in 2019. In 2020, due to the outbreak of COVID-19, the overall
uncertainty increased significantly after the CSF holidays, and investors were
uncertain about the impact of the COVID-19."" When the new confirmed cases
surged, and little information was available to gauge the severity of the situation
in Wuhan city, Hubei province, the stock illiquidity increased significantly. Later,
as more information about the situation in Wuhan city and Hubei province were
available, the new confirmed cases declined, the stock liquidity on average
improved.

We further investigate the movement in liquidity premium. We find that the
value-weighted liquid premium increases significantly as the equity premium in
2019 after the CSF holidays, but the equally-weight liquidity premium does not
change much. However, in 2020, the liquidity premium, value-weighted or
equally weighted, and equity premium remain the same after the CSF holidays.
In the second half of 2020, we find a significant “flight-to-liquidity”
phenomenon. The large and liquid stocks outperform the small and illiquid
stocks, and the liquidity premium becomes negative.

Our study relates closely to a growing literature on the dynamics of stock
prices, economic activity, and policy actions during the COVID-19 pandemic.
Davis et al. (2021) comprehensively summarize the related literature and
compare about 40 countries. We focus on the China stock market and contribute
in several ways: First, we measure the ambiguity or Knightian Uncertainty based
on the intraday trading data that are risk-independent and risk-attitude-
independent and find that stock ambiguity and risks differ significantly in
response to the outbreak of COVID-19 pandemic in China and the U.S. Second,
we show that the information contained in the cross-section stock ambiguity and
market index ambiguity differs significantly. Third, we find that the equity
premium remains unchanged when the market risks and ambiguity increase by
70% and 200% after the outbreak of COVID-19 in China, which may imply that
ambiguity and risks are priced differently in the market. Fourth, stock liquidity is
closely related to stock ambiguity. Average stock liquidity decreases as the
average and dispersion of stock ambiguity increase, and stock liquidity improves
as more information is available to reduce the stock ambiguity in the market.

' They didn’t even know the name of this new disease.
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Lastly, we find a significant “flight-to-liquidity” phenomenon in the China stock
market, that is, the equally-weighted (value-weighted) 20-trading-day liquidity
premium decline significantly to about —4.42% (—6.48%), during the fourth
quarter of 2020 when the COVID-19 is well under control in China, and the
stock market attracts more foreign investors who prefer large and liquid stocks.
The rest of the paper is organized as follows. Section 2 describes the data
source, construction of stock ambiguity, and other key variables in the empirical
analysis. Section 3 presents the results of empirical analysis. Section 4 concludes.

2 Data Construction

This section describes the data source and the methods to construct the
stock-level ambiguity, risk, and liquidity in the China stock market.

2.1 Data Sources

Our primary data set is the high-frequency trading data for stocks listed on the
Shanghai Stock Exchange and the Shenzhen Stock Exchange. We obtain this data
set from the Gaotime database'?, which contains complete intraday trading data
for all the stocks from February 2007 onward. Our data sample is from July 11,
2018, to December 22, 2020, so that it contains the CSF holidays and half-year
period before and after the CSF holidays in 2019 and 2020. In addition, we
restrict our analysis to the non-financial and non-Special-Treatment (NST)
stocks" in the China stock market. After cleaning the data, we have an average
of 3,399 stocks during the sample period from July 2018 to December 2020.

2.2 Stock-Level Ambiguity and Market Index Ambiguity

Jurado et al. (2015) employ a large set of macroeconomic and financial variables
to estimate the macro and financial uncertainty index (JNL Index) as the variance
of the unpredictable component of these variables. Baker et al. (2016) estimate

the economic policy uncertainty from newspaper articles and tax code

2 http://www.gaotime.com

3 Under the administrative delisting process of Shanghai and Shenzhen Stock exchanges,
stocks in danger of being delisted are put in a “special treatment” or “ST” category, and
undergo administrative review over a certain time period.
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provisions’ expiration. Andreou et al. (2014) and Driouchi et al. (2018) estimate
market ambiguity using data on the S&P 500 Market Index options. However, all
these measures of ambiguity or uncertainty either only measure aggregate-level
ambiguity or rely on the option data, which is usually not available at the stock
level, especially in China stock market.

As for the stock-level ambiguity, some studies use dispersion in analysts’
forecasts (Diether et al., 2002; Doukas et al., 2006; Berkman et al., 2009) as a
proxy, Bali et al. (2017) use the correlation between stock returns and the JNL
Index to measure the stock-level uncertainty. Izhakian (2020) proposes to
measure the ambiguity of stock returns as the dispersion of the probability
distributions of daily stock returns, under the assumption that daily stock returns
follow Normal distribution with a group of means and variances. Izhakian (2020)
builds a theoretical foundation of this measure and shows that this measure is
risk independent and risk-attitude independent. Brenner and Izhakian (2018) use
high-frequency (5-minute) trading data on the S&P 500 market index to estimate
the market-level ambiguity and find that ambiguity is priced in the US stock
market.

We apply the Izhakian (2020) method to construct the stock-level ambiguity of
each stock and market index based on the high-frequency trading data in the
China stock market. Assuming the daily stock return follows normal distributions
with ambiguous mean and standard deviation, we use the 5-minute returns in day
t to estimate the mean and standard deviation of day-f stock return. Then, we
calculate the expected variance of the probability distribution of the daily stock
return for each stock or market index over a 20-trading-day window. Finally, the
cross-section average of stock ambiguity is computed as the cross-section
average of the stock-level ambiguity of each stock in every 20-trading-day
window.

We design 20-day intervals and let the 10-day CSF holidays separate two
different intervals so that the CSF holidays in 2020 are not in any interval. In
China, the government started the lockdown in Hubei and social distancing in the
rest of China right before the CSF holidays, during which period the stock
market was closed. Therefore, if we followed the conventional approach to
estimate the monthly ambiguity, the February data would be messed up with the
period before the outbreak of COVID-19 and the period with tremendous
uncertainty after the CSF holidays when investors came back to the stock market.
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This unique feature allows us to identify the event time, separate the data
samples, and study the stock ambiguity, risks, liquidity before and after the
outbreak of COVID-19. In particular, we can test whether the ambiguity
increases or decreases after investors have learned the measures taken by the
government and the latest information about the COVID-19.

2.2.1 Mean and Standard Deviation of Daily Returns

We first estimate the mean and variance of 5-minute returns in each trading day
using the high-frequency trading data in the China stock market. Andersen et al.
(2001) argue that the 5-minute horizon is short enough to keep track of the
fluctuations in the stock price and long enough to reduce the confounding
influences from market microstructure frictions, such as discrete clustering of
prices and bid-ask bounce effects; Brenner and Izhakian (2018) use 5-minute
returns to estimate the ambiguity of the S&P 500 index.

There is a lunch break from 11:30 am to 1:00 pm on each trading day in the
China stock market. The morning trading session is between 9:30 am, and 11:30
am, and the afternoon trading session is between 1:00 pm and 3:00 pm. In total,
the stock market trades for 4 hours on each trading day.

We exclude the price changes during the lunch break and the overnight break
and focus on the ambiguity in the trading hours. We divide the trading session
into 48 five-minute intervals per day, involving a series of price records at 50
timestamps. In general, there are 24 5-minute (log) returns in both the morning
session (9:30 am—11:30 am) and the afternoon session (1:00 pm—3:00 pm).

If no trading occurs during a 5-minute interval for some inactive stock, then
the 5-minute return of that interval will be omitted. We only keep the data on the
trading days with more than 14 records of 5-minute returns for each stock. For
the market index, there are valid records on all trading days. Then we estimate
the mean and variances of the 5-minute returns on each trading day d for each
stock or market index using the sample mean ( z,,, ) and variance (o2, ), and

normalize as following,

—_ 2 _ 2
Hg =1 Hspin 03 =1 Ospy (1)

where 7 is the number of 5-minute returns on each trading day, » is no less than
15 and no more than 48. For most of the observations in our data set, n equals 48.
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2.2.2  Stock-Level Ambiguity

We measure the ambiguity of each stock as the expected variance of the
probability distributions of the daily stock returns over 20 trading days. Assume
the day-d stock return follows the normal distribution, with estimates of the mean
and standard deviation of the 5-minute stock returns in that day ( u,,0, ), we can
compute the cumulative probability of (favorable) return on day d, that is, the
probability of day-d return r, is larger than x, as following,

Prob(r, = x)=1-®(x; 4,0, ), for any x € (—0,+»), )

where @ is the cumulative density function of the normal distribution with a
mean of g, and a standard deviation of o,. We divide the range of daily
returns (—oo,+oo) into 82 bins to get the discretized (normal) probability density
functions." There are 80 bins from —8% to 8%, with an equal width w of 0.2%.
Apart from these bins, we ao compute the probability of the return lower than
—8% and higher than 8%, so there are altogether 82 bins. We calculate the mean
(E, [(p(xl.)}) and variance (@; [(p(xl.)} ) of the probabilities that day-d return
falls in bin i in period ¢ as follows:

1 < o
= (03 144,04 )5if i =0
o

Elo(x)]= %;[Mx,-;ud,ad)—@(xi_l;ud,ad)],z'fi=1,...,80 3)

%Z[l—d)(xgo;,ud,ad)],ifizm
d=l1

4 Brenner and Izhakian (2018) divide the range of daily returns of S&P 500 index into 62
intervals including one bin smaller than -6%, 60 equal bins from -6% to 6%, and one bin larger
than 6%. However, as the volatility of individual stocks is usually larger than that of market
portfolio and the volatility of the stocks in the China stock market is larger than that of the U.S.
stock market, we find it is more reasonable to divide the range from stock returns into 80
intervals from -8% to 8%. The ambiguity estimated using our method has lower variance than
using the method of Brenner and Izhakian (2018). Furthermore, the daily price change limit of
+10% started from December 16, 1996, in the China stock market. This regulation is valid for
most stocks until now. China allowed the stocks of on the growth enterprise market (GEM) in
the Shenzhen Stock Exchange to rise or fall by 20%, up from 10% in August, 2020. For
Special Treatment stocks, the price change limit is +5%. But Special Treatment stocks are
excluded from this analysis.
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Var, [‘P(xi )}

nl_IZ(cb(xo;#d,ad)—Et[(p(xo)})z,fori:o
-1
Ly : 2 ©
- n_1Z(®(xi;ﬂd’0d)_(D(xi—l;/ud,ad)_Ezl:(P(xi)J) ,fori=1,...,80
d=1
nl_IZ(l_cD(xi%O;ﬂd’Gd)_EA’t[(P(xgo)})z,forl.zgl,ngo:8%
-1

where

xy =—8%,x,, =x,+0.2%
for i = 0, 1, 2,...,79. The ambiguity of stock j in period ¢, Ui/. [r]. is then
computed as the weighted average of the variance of the probabilities in each bin

@t, J [(p(xi )] , with the weight equal to the mean of the probabilities in each bin
(E,;[o(x)]). that s,

o, lr]= ﬁ x iﬁt"i [o(x)]7ar.;[o(x)] ®)

The sample includes all non-financial, non-ST, A-share stocks. For each stock
j, we keep only the intervals with more than 10 records of different trading days
to calculate the degree of ambiguity.'® A newly listed stock would be included in
the da from the second month after its [PO.

2.2.3 Market Index Ambiguity
We also compute the ambiguity of the market index and compare it with the

cross-section average of stock ambiguity. We use the value-weight returns of
stocks in CSI 800 as a proxy for the market index returns. CSI 800 consists of the

'S Brenner and Izhakian (2018) show that the cumulative probabilities of favorable return
Prob(rd = x) . are uniformly distributed over the month if the daily ratios of the sample mean

and standard deviation, u/o,, follow student’s z-distribution, which assigns lower weights to
values of u4/0, that deviate from the monthly mean of u,/0,. They also show that it is better to
use the scaling of 1/(w(1-w)) than 1/(wln(1/w)), as it is analogous to Sheppard’s correction and
minimizes the effect of the bin size on the vues of the ambiguity measure.

'S For each stock, we only keep these trading days with more than 14 records of 5-minute
returns, and we drop all trading periods that do not have more than 10 days tt satisfy this
condition.
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top 800 stocks by the total market capitalization. CSI800 is designed to reflect
the overall performance of the large-, mid-, and small-cap A-share stocks in the
Shanghai and Shenzhen Stock Exchanges. The market value of stocks in CSI 800
is about 70% of all the stocks in the Shanghai and Shenzhen Stock Exchanges,
while the share of the profit of stocks in the CSI800 is more than 90% in 2020.

We divide the range of daily returns of CSI 800 into 62 bins to get the
discretized (normal) probability density functions. There are 60 bins from —6% to
6%, with an equal width w of 0.2%, and two additional bins with returns lower
than —6% and higher than 6%, so there are 62 bins in total. We then calculate the
mean (£, [(p(xl. )]) and variance (Var, [(p(xi )} ) of the probabilities that day-d
return falls in bin 7 in period ¢. Our choice of bin numbers and bin width is the
same as that of Brenner and Izhakian (2018), who estimate the ambiguity of the
S&P 500 market index. As the volatility of individual stocks is usually larger
than that of the market portfolio, it is reasonable to use a broader range and more
bins when computing the ambiguity of individual stocks.

In summary, we use 5-minute returns of each stock to estimate the probability
distributions of returns on each trading day and then compute the variance of
dispersion of the probability distributions of daily returns over each
20-trading-day period to measure the ambiguity of each stock.

2.3 Stock Risk and Liquidity Measure

We measure the risks of stocks as the conventional standard deviation of daily
stock returns in the given period (20 trading days). The underlying assumption of
this conventional risk measure is that all daily returns in the same period follow a
unique distribution with the mean estimated by the sample mean and the variance
by the sample variance.

The risk of stock 7 in period #, Risk;, does not rely on the high-frequency
trading data; the risk measure is computed as the standard deviation of daily
returns in the 20-trading-day period, that is,

N.
) 1 _
Risk;, = \/ YA D a7, (6)

it d=1

where N, and 7, are the numbers of trading days, and the sample mean of
daily returns for stock 7 in the 20-trading-day period ¢, respectively.
We use the Amihud (2002) illiquidity ratio as the stock liquidity measure. The
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Amihud measure is defined as the average ratio of the absolute daily stock return
to the daily trading volume, reflecting the price impact of a monetary unit of

trade:
ILLIO —Li—|rd| 7)
o N;, “=Volume, ’
M
1 1
MarketILLIQ, =—— D ILLIQ,, (8)

=
where |rl.’ d| and Volume; ,; are the absolute value of the return and the trading
volume of stock i on day d, N,, is the number of trading days for stock i in the
20-trading-day period ¢, M, is the number of stocks in the 20-trading-day
period ¢.

3 Empirical Analysis and Results

To test the impact of the COVID-19 pandemic on the stock ambiguity, risk,
liquidity, and equity premium, we separate the sample periods based on the
CSF-holiday schedule in 2019 and 2020, then compute the stock ambiguity and
other variables over the 20-trading-day window. As there is no trading during the
CSF holidays in 2020, when the lockdown in Hubei and the nationwide social
distancing took place, our approach effectively investigates the influence of the
outbreak. We also identify the differences between the ambiguity and the risks
and the differences between the cross-section average of stock ambiguity and
market index ambiguity.

3.1 Stock Market Before and After COVID-19

We test the significance of the changes in the market index and cross-section
mean and median of the ambiguity, risk, liquidity, and return before and after the
Chinese Spring Festival in 2019 and 2020.

The first column of Table 1 shows that the cross-section mean (median) of
stock ambiguity increases by 0.782 (0.35), both economically and statistically
significant, about 3 (13) times of the increase in 2019. In addition, the 95%
confidence interval of the cross-section stock ambiguity also increases
dramatically. Hence, both the average and dispersion of the cross-section stock
ambiguity increase significantly after the outbreak of COVID-19 during the



730 Nan Li, Yuhong Zhu

Chinese Spring Festival holidays in 2020. However, the market index ambiguity
decreases significantly by 0.587 in 2020, double the decrease in 2019. The
market index ambiguity measures the ambiguity in the market index return,
which is the value-weighted average returns of stocks in the market index. Since
the ambiguity measures the dispersion in the probability distributions of the daily
stock returns, our findings imply that the ambiguity about the average stock
returns and the average of stock ambiguity convey different information about
the uncertainty regarding the stock market. The market index is a value-weighted

Table 1 Summary Statistics (2018/07-2020/12)

Ambiguity Risk Iiquidity Return
) 0.536%** 0.027%** 0.04 5% 0.011
Cross-section mean
~11.397 2721 ~12.968 ~0.861
) ) 0.186%* 0.024%%* 0.034%* ~0.005
Cross-section median
~10.092 ~23.863 ~13.539 (-0.416)
) 0.574%*x* 0.013%%* 0.039% 0.012
Market index
~11.073 ~14.281 -10.392 -1.218
501 0.243 0.002 ~0.025 0.263%**
Difference in mean ~0.879 ~0.31 (—1.441) 2,784
before and after
CSF 2020 0.7827%*x 0.017%** 0.048%** ~0.016
-2.829 -2.784 —2.814 (-0.174)
. 0.027 0.002 -0.018 0.237%**
Difference in 0217 ~0.283 (~1.592) 22,593
median before
and after CSF 2020 0.350%* 0.018%** 0.031%** ~0.027
—2.819 2.774 ~2.628 (-0.297)
— | *
Difference in 2019 0.216 0.009 0.005 0.131
market index (-0.885) -1.505 (-0.416) ~1.868
before and after —0.587%* 0.013%* 0.01 -0.02
CSF 2020
(-2.408) -2.126 -0.837 (-0.287)

Note: Ambiguity, Liquidity, Risk, and Return are the full-sample time-series average of the
market index and cross-section mean or median of the stock ambiguity, liquidity, return
volatility, and returns in each 20-trading-day window, respectively. The difference in the
market index and mean (median) before and after CSF is the difference between each variable
in the 20-day-trading windows before and after the Chinese Spring Festival Holiday in 2019
and 2020. The t-statistics are given in parentheses. *** stands for significant at 1%, ** stands

for significant at 5%, * stands for significant at 10%.
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portfolio of all the stocks, and the ambiguity of the market index measures the
systematic ambiguity, with idiosyncratic information about individual stocks
averaged out. On the other hand, the stock-level ambiguity contains information
about both the systematic and individual-stock ambiguity.

The second column of Table 1 shows that both the market index risks and the
cross-section average of stock risks increase in 2019 and 2020 after the CSF
holidays. The market index risks and the cross-section mean (median) of stock
risks increase in 2020 by 1.3% and 1.7% (1.8%), respectively, both economically
and statistically significant, and about 1.4 and 9.0 (9.8) times of the increase in
2019. Comparing Column 1 and Column 2 in Table 1, we find that Izhakian’s
(2020) measure of stock ambiguity is fundamentally different from the
conventional measure of stock risks, as Knight (1921) suggests. Izhakian’s (2020)
measure of stock ambiguity allows us to extract the information in the intraday
trading, which is missing in the daily returns.

The third column of Table 1 shows that both the market index liquidity and the
cross-section average of stock liquidity improve in 2019 but deteriorate in 2020,
after the CSF holidays, while only the change in the cross-section average of
stock liquidity in 2020 is significant. Hence, in 2020, the cross-section average of
stock risks and ambiguity increases, and individual stocks are more illiquid on
average. On the other hand, for the market index, its risk increases, ambiguity
decreases, and the liquidity does not change significantly.

In the fourth column of Table 1, we test the changes in the 20-trading-day
market index returns and the cross-section average of the stock returns after the
CSF holidays. The changes in market index returns and the average (mean) of
stock returns are the same as expected, and neither changed significantly in 2020.
However, the equity premium increases significantly in 2019 after the CSF
holidays when none of the stock ambiguity, risks, or liquidity changes
significantly. The significant changes in the equity premium in 2019 after the
CSF holidays are worth further investigation but are not the focus of this paper.

We focus on the insignificant change in equity premium in 2020. Hansen and
Sargent (2021) show that equity premium contains both risk premium and
ambiguity premium. Li and Zhu (2020) find that the ambiguity premium is
negative in the China stock market due to binding short-sale constraints, while
the conventional risk premium is always positive. Hence, when both market risks
and ambiguity increase after the outbreak of COVID-19 during the CSF holidays,
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the change in the equity premium is ambiguous.

Table 2 presents the time-series correlation between the average stock
ambiguity, market index ambiguity, average stock risks, average stock returns,'’
average stock illiquidity, market index illiquidity, and the confirmed new cases in
China and the U.S. Consistent with what we find in Table 1, the market average
ambiguity negatively correlates with the market index ambiguity. The market
risks correlate positively (negatively) with the market average ambiguity (market
index ambiguity). The market index illiquidity and the average illiquidity
correlate positively with the market average ambiguity and risks, negatively with
the market index ambiguity. Furthermore, the market average ambiguity, risks,
and illiquidity positively correlate with the number of new cases confirmed in
China.

Table 2 Correlation Coefficient Matrix after Chinese Spring Festival in 2020

Market Market New
Average - Average Average . Average .
ambiguit index risk illiquidit index retun  CRCS M
UMY ambiguity AU iliquidity China
Market (.79 #*

index
ambiguity ~ (-3.872)

0.917%%%  _(.767+%+
(6.901) (-3.586)
0.410 20160 0.640%*

Average risk

Average
illiquidity (1.350) (-0.485) (2.497)

Market 0.685%* —0.523%  0.748***  (0.547*

index

illiquidity ~ (2.822) (-1.841)  (3.377) (1.962)

Average 0.043 -0.212 0.091 —-0.304 0218

return (0.130) (-0.650)  (0.275)  (=0.958) (-0.672)

New cases 0.552% —0.357 0.729%*  (0.9]15%** 0.394 —0.098

in China (1.987) (~1.146) (3.195) (6.817) (1.286)  (-0.295)

New cases —0.470 0.276 -0.493 -0.365 —0.574*  —0278  -0.320

in the US (-1.597) (0.861) (-1.699) (-1.178) (-2.103)  (-0.867) (-1.014)

Note: The sample period is from February 3, 2020, to December 22, 2020. The z-statistics are
given in parentheses. *** stands for significant at 1%, ** stands for significant at 5%, * stands

for significant at 10%.

'7As shown in Figure 3 and Figure 4, the movements in the market index risks (return) and
the cross-section average stock risks (returns) are about the same, so we only include the
cross-section average stock risks (returns) in the correlation calculation.



The Impact of COVID-19 on Stock Market in China 733

Next, we investigate the dynamics of stock ambiguity, risks, liquidity, and
equity premium before and after the COVID-19 outbreak in China in 2020.

3.2 Dynamics of Stock Ambiguity and Risks

We first study the time series of the stock ambiguity and risks in each before and
after the COVID-19 outbreak. In Figure 3, the yellow bars indicate the
non-trading periods during the Chinese Spring Festival holidays. Panel A of
Figure 3 shows that the cross-section average of the stock ambiguity increases
after the Chinese Spring Festival in both 2019 and 2020, while the increase is
more than tripled and statistically significant in 2020. From March to June, the
market average ambiguity decreases as the confirmed new cases in China
decrease due to the strict and effective social distancing. From July to September,
the market average ambiguity increases when the pandemic was already under
control in China, but the confirmed new cases in the U.S. surged. Besides, the
cross-section variation in the stock-level ambiguity is much higher during these
high-ambiguity periods. On the contrary, the market index ambiguity increases
significantly before the CSF holidays in 2020 and drops significantly after the
CSF holidays. From March to June, the market index ambiguity increases when
the market average ambiguity decreases. These dramatic differences imply that
the information drives the movements in the average individual stock prices and
the average movements of individual stock prices are different.

Panel B of Figure 3 shows that the cross-section mean and median of
stock-level and market index risks move together. Both measures of market risks
increase right after the CSF holidays, while the increase in 2020 is much larger
and significant. Comparing Panel B with Panel A, we find that apparently, the
ambiguity of the index is different from the conventional measure of risks. The
ambiguity of the market index increases significantly before the CSF holidays
and drops significantly after the CSF holidays, while the market index risks
increases after the CSF holidays.

Figure 4 depicts the cross-section average of stock return and the
value-weighted market index (CSI 800) returns from mid-2018 to 2020, which
move together as expected. The equity premium surges on average after the CSF
holidays in 2019. However, in 2020, the equity premium changes little when both
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the market risks and the cross-section average of stock ambiguity increase

significantly.

Panel A: Ambiguity
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Figure 3 Stock Ambiguity and Stock Risk
Note: In both panels, the yellow bars indicate the non-trading periods during the Chinese
Spring Festival Holiday. In Panel A, the dotted and dashed line depicts the cross-section
median and mean, respectively, of the stock-level ambiguity, the solid line depicts the
ambiguity of the market index. In Panel B, the dotted and dashed lines depict the cross-section
median and mean, respectively, of the stock-level risk, the solid line depicts the risk of the

market index.
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Figure 4 Cross-Section Average of Stock Return and Market Index Return
Note: The yellow bars indicate the non-trading periods during the Chinese Spring Festival
Holidays. The dashed and dotted lines depict the cross-section mean and median of
20-trading-day stock returns, respectively. The solid line depicts the 20-trading-day returns of

the market index.

Figure 5 depicts the market average ambiguity and the number of daily new
COVID-19 cases in China and the U.S. The market average ambiguity increased
dramatically after the CSF holiday in 2020 when confirmed new cases surged in
China. It then gradually decreased to the pre-pandemic level in May and June
when the number of new cases in China was low. From July to September 2020,
the market average ambiguity in China increases again when the confirmed new
cases in the U.S. surge.

Figure 6 presents the CSI 800 index ambiguity and the number of daily new
COVID-19 cases in China and the U.S. The market index ambiguity increases
from September to early December 2019, about two months before the outbreak
of COVID-19 is confirmed in China. It then declines before the CSF holidays
and drops after the CSF holiday. The market index ambiguity increases from
March to June 2020 when the confirmed new cases in China decrease, but the
COVID-19 starts in Europe and the U.S. The market index ambiguity declines
when the confirmed new cases in the U.S. in June and July 2020 surge.

It seems that the market index ambiguity “predict” the outbreak of the
COVID-19 in China and in the U.S 2-3 month in advance. However, we should
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also note that during in the fourth quarter of 2019, the election in the U.S. and the
trade friction between China and the U.S. drive up the uncertainty globally, while
from March to June, the uncertainty regarding the COVID-19, monetary and
fiscal policies are possible driving forces of the ambiguity in the stock market.
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Figure 5 Cross-Section Average Stock Ambiguity and Confirmed New COVID-19 Cases,
2019/06-2020/12

Note: The yellow bar indicates the non-trading periods during the Chinese Spring Festival
Holidays in 2020. The dotted and dashed lines depict the sum of confirmed new cases of
COVID-19 in the 20-trading-day periods in China and the U.S., respectively. The solid line

depicts the cross-section average of the stock ambiguity.
3.3 Structural Breaks in Stock Ambiguity

We use the Bai-Perron test to detect structural changes in the stock ambiguity.
Bai and Perron (1998, 2003) propose to test possible breaks in a time series
sequentially. First, we test the null hypothesis of no structural break against five
breaks. Then, if we reject this null hypothesis, we keep testing the null
hypothesis of m structural breaks against m+1 breaks until we cannot reject the

null hypothesis.
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Figure 6 Market Index Ambiguity and Confirmed New COVID-19 Cases, 2019/06-2020/12
Note: The yellow bar indicates the non-trading periods during the Chinese Spring Festival
Holidays in 2020. The dotted and dashed lines depict the confirmed new cases of COVID-19
in the 20-trading-day periods, respectively. The solid line depicts the market index ambiguity.

Table 3 shows the results of the Bai-Perron tests. We find two breakpoints in
the time series of the cross-section average ambiguity and no structural break in
the time series of market index ambiguity. For the market average ambiguity, the
first break occurs at the start of the outbreak of COVID-19, from 2019/12/26 to
2020/01/23. This result implies that the stock prices in the China stock market
respond quickly to the uncertainty regarding a possible pandemic before the
official announcement of the outbreak of COVID-19 and lockdown in Wuhan.
Thus, the stock ambiguity measure provides a systematic way to extract

information from the vast high-frequency trading data of each stock.

3.4 TImpact of COVID-19 on Stock Liquidity

Lastly, we investigate the impact of COVID-19 on stock liquidity. Figure 7
depicts the market average illiquidity and the liquidity of CSI 800, along with the
index return from July 2018 to December 2020. We find that both the market

average illiquidity and the market index illiquidity increased immediately after
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the outbreak of COVID-19 during the CSF holidays in 2020. Furthermore, both
measures of market liquidity improve from March 2020 onwards when the
COVID-19 is under control in China. The deterioration of stock liquidity at the
start of the outbreak of the COVID-19 implies that investors are very uncertain
about the impact of COVID-19 right after the Chinese Spring Festival holidays.

Table 3 Bai-Perron Test of Structural Breaks in the Stock Ambiguity

Break test T;st_ . Cr.itical value for Breakpoint Break
statistics significance level 5% Yes or No
Panel A: Cross-section mean of stock ambiguity

0vs[1,5] 11.53 8.88 2019/12/26-2020/01/23 Yes
Ovsl 12.81 8.58 2019/12/26-2020/01/23 Yes
hs2 e 013 w5 200001 Yer
2vs3 9.05 11.14 No

Panel B: Market index ambiguity

0vs [1,5] 7.22 8.88 No

Ovsl 6.35 8.58 No

Note: In Panel A, we test whether there is a structural break in the cross-section mean of the
stock-level ambiguity in each 20-trading-day window. In each row, we test whether there are 1,
2, or 3 breaks. The periods in which there is a break are listed in the Breakpoint column. In
Panel B, we test whether there is a structural break in the ambiguity of the market index (CSI

800). We test whether there is one break.

In China, trading in the stock market is usually suspended for about ten days
during the CSF holidays. In addition, there are usually important monetary
policies and economic statistics published before and after the CSF holidays.
Therefore, some investors prefer to hold cash before the CSF holidays to avoid
economic and policy uncertainty, which may explain the improvement of stock
liquidity after the CSF holidays in 2019. However, in 2020, due to the pandemic,
the overall uncertainty increases significantly after the CSF holidays, and
investors are clueless about the impact of the COVID-19. With a surge of
confirmed cases and little information to forecast the situation in Hubei, the stock
illiquidity increases significantly. Later, when the number of confirmed new
cases declined during late February and March 2020 and the uncertainty about

the pandemic gradually resolved, the stock liquidity on average improved.



The Impact of COVID-19 on Stock Market in China 739

012 ¢ . 025
1020
0.10 |
1015
0.08 |
, 1010
0.06 10.05
[ g . \
A NN \ 0.00
0.04 | RY/ARAYERNH Y 2 !
Y 7 2R TN AT SNt 20,05
002 | 7 - MR AR
: < -0.10
000 b+t ) =015
[l Sl Sl Sl Sl Sl Sl Sl Sl Sl Sl Sl Sl ol ol ol Sl ol Sl ol Sl ol Sl Sl Sl Sl Sl ol
[=NeloeleloNoNe oo ol =N oNo oo oo oo o Ro o Nol = No o N N
A QP G G = = G PP G 5 (v G = e G Y
S8 58383885882 1588358353332 09
[c el ol o i e We ) Ne Ne W W e e e We We ) We We ) W I a N ) OO0 O OO OO
o o v o v e e e e N AN AN AN ANANANANANANAN
= == Average Illiquidity = == Market Index Illiquidity
Market Index Return (right)

Figure 7  Stock Illiquidity and Market Index Return
Note: The yellow bars indicate the non-trading periods during the Chinese Spring Festival
Holidays. The dotted and dashed lines depict the cross-section average of 20-trading-day stock
illiquidity and the market index illiquidity, respectively. The solid line depicts the

20-trading-day returns of the market index.

We further investigate the impact of COVID-19 on the liquidity premium. We
construct ten portfolios based on the three-month Amihud Illiquidity using the
non-ST and non-financial stocks in June each year. The portfolios at rebalanced
annually. We exclude the stocks with the Amihud measure in the extreme 1% of
observations in the three months from April to June of that year. Then we
measure the liquidity premium as the 20-trading-day return spread between the
most illiquid portfolio (Portfolio 10) and the most liquid portfolio (Portfolio 1).

Figure 8 shows the monthly value-weighted and equally-weighted liquidity
premium from January 2018 to December 2020. We find that the value-weighted
liquid premium increases significantly as the equity premium in 2019 after the
CSF holidays, but the equally-weighted liquidity premium does not change much.
However, in 2020, the liquidity premium and the equity premium remain the
same after the CSF holidays.

More importantly, we find a significant “flight-to-liquidity” phenomenon in
the stock market in China after July 2020. The liquidity premium declines, and
returns of liquid stocks are even higher than that of illiquid stocks in the last
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quarter of 2020. The equally-weighted (value-weighted) 20-trading-day liquidity
premium declined significantly to about —4.42% (—6.48%) during the fourth
quarter of 2020.
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Figure 8 Liquidity Premium and Market Index
Note: The yellow bars indicate the non-trading periods during the Chinese Spring Festival
Holidays. The dotted and dashed lines depict the equally- and value-weighted liquidity

premium, respectively. The solid line depicts the 20-trading-day returns of the market index.

We conjecture that this “flight-to-liquidity” phenomenon is partly related to
the complete openness of the financial market to the world starting April 1, 2020,
based on the agreement between China and U.S. signed in January 2020. China is
relatively in good shape during the second half of 2020 after the lockdown in the
first half of 2020, so foreign investors may increase their investment in the China
stock market. As foreign investors prefer large liquid stocks, the prices of these
stocks are driven up by the surge in demand. At the same time, the revision of the
Security Law was effective as of March 1, 2020, so the changes in policies and
uncertainty about the COVID-19 in the world make it difficult to pinpoint
precisely the cause of the decrease in the liquidity premium.

4 Conclusion

In this paper, we study the impact of the COVID-19 on the stock ambiguity, risks,
liquidity, and stock prices in China stock market, before and after the outbreak of
the COVID-19 pandemic in China around the Chinese Spring Festival in 2020.
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We measure the stock ambiguity by the dispersion in the probability
distribution of the daily stock returns estimated from the intraday trading data,
using the method proposed by Izhakian (2020), and measure the stock liquidity
using the Amihud (2002) liquidity measure.

We find that the average stock ambiguity, risks, and illiquidity increase
significantly after Chinese Spring Festival holidays in 2020, but the market index
ambiguity decreases. At the same time, the equity premium and liquidity
premium change little. The market index ambiguity contains different
information about the market uncertainty, and the stock risks and ambiguity are
fundamentally different. The market average ambiguity increases with the
number of confirmed new cases in China and in the U.S. The market average
stock ambiguity and risks decrease, and stock liquidity improves to pre-pandemic
levels as the pandemic is under control in China.

We also find a significant “flight-to-liquidity” phenomenon, and the
equally-weighted (value-weighted) 20-trading-day liquidity premium declined
significantly to about —4.42% (—6.48%) during the fourth quarter of 2020.

Our results contribute to growing literature on the dynamics of stock prices,
economic activity, and policy actions during the COVID-19 pandemic period. We
focus on the China stock market, as the outbreak of COVID-19 is confirmed
right before the Chinese Spring Festival holidays, when there is no trading in the
stock market. We thus separate the trading days based on the Chinese Spring
Festival holiday schedule in 2019 and 2020 and compute the stock ambiguity
over the 20-trading-day window to design clean tests of the impact of COVID-19
on the stock market.

In addition, our findings that the ambiguity and (conventional) risks respond
differently to the COVID-19 outbreak, and cross-section average of the stock
ambiguity moves differently from the market index ambiguity, imply that
ambiguity measure provides us a systematic method to extract information from
the high-frequency trading data. Furthermore, the equity premium and liquidity
premium change little when the market average risks, ambiguity, and illiquidity
increase significantly, implying that the risks and ambiguity are priced differently
in the stock market, and both positive risk premium and negative ambiguity
premium are important components of the equity premium.
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