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a b s t r a c t

This paper examines the presence of herd behavior in the Vietnamese stock market using the cross-
sectional absolute deviation (CSAD) method and by applying quantile regression (QR). We detect herd
behavior in the Vietnamese stock market from January 2016 to May 2022. Herd behavior is less
pronounced for bullish markets, yet more prominent under other market conditions. Importantly, the
paper provides insight into the herd phenomenon during COVID-19’s fourth wave outbreak in Vietnam.
We discover that during the fourth wave outbreak, investors on the Hanoi Stock Exchange (HNX) do not
engage in herding. However, herd behavior does manifest on the Ho Chi Minh Stock Exchange (HOSE)
with falling stock prices engendering pessimistic herd selling. Knowledge of this empirical evidence
of herd behavior in the Vietnamese stock market should prove useful to investors in determining the
intrinsic value of stocks, and to policymakers wishing to enhance the efficiency of the equity market.

© 2023 Elsevier B.V. All rights reserved.
1. Introduction

An efficient financial market is one where investors make ra-
ional decisions, and stock prices reflect all available information,
emaining unpredictable over time (Fama, 1970). However, herd
ehavior is a common phenomenon among investors, particularly
uring periods of uncertainty, leading to irrational transactions
nd the potential for asset bubbles (Bikhchandani and Sharma,
000). Emerging financial markets are vulnerable to exogenous
hocks (Do et al., 2020; Ishaq et al., 2022), with herd behavior
ost likely to be triggered in such markets, such as in Vietnam

Bui et al., 2018; Vo and Phan, 2017, 2019), especially during
nexpected shocks (Chiang et al., 2010; Batmunkh et al., 2020).
The 2008 global financial crisis (GFC) was an unstable period

or financial markets that arose from the collapse of the US bank-
ng system and had significant impacts on the global economy
nd the international stock market (Chang et al., 2020). The 2008
FC was an enormous shock, born from gaps in the financial
ystem. Herding behavior during times of turmoil can threaten
inancial stability, as initial negative shocks can be amplified and
xacerbated (Mobarek et al., 2014). Thus, exploring the role of the
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2008 GFC in triggering herd behavior across markets has been
a hot issue in the pre-2020 period (Chiang and Zheng, 2010;
Mobarek et al., 2014; Sharma et al., 2015; Vo and Phan, 2017).

Since 2020, the hugest exogenous shock to economies around
the world has been the COVID-19 pandemic. The worldwide
negative effects of the COVID-19 pandemic included a staggering
number of deaths and concomitant economic and social instabil-
ity (Ashraf, 2022). In Vietnam, the first case of COVID-19 caused
by the SARS-CoV-2 virus was confirmed in Ho Chi Minh City
(HCMC) on January 23, 2020. In the first six months of 2020, Viet-
nam was internationally praised as a ‘‘miracle’’ since no deaths
were recorded.1 This result was achieved by the timely interven-
tion of the Vietnamese government and community coordination,
such as the strict implementation of medical isolation, social
distancing, and ‘‘5K’’ messages (VnExpress2). With drastic and
effective solutions in realizing the dual goal of ‘‘both disease
prevention and socio-economic development’’, the Vietnamese
economy was able to maintain positive economic growth. Despite
the looming uncertainty posed by the COVID-19 pandemic, the
gross domestic product (GDP) growth rate in 2020 reached 2.9%
according to the Vietnamese General Statistics Office (GOS).

1 https://vncdc.gov.vn
2 Vietnamese online newspaper written in English and Vietnamese.
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By the end of 2020, the Delta variant appeared in India with
rapid spread, appearing in more than 179 countries and terri-

ories.3 The Vietnamese center for disease control and preven-
tion (CDC) has confirmed a huge number of cases due to both
delta (India) and alpha (UK) variants in the fourth wave of the
COVID-19 pandemic in Vietnam starting from April 27, 2021, to
December 30, 2021. Within four months (April 27, 2021–August
27, 2021), Vietnam recorded more than 390,000 new infections
and nearly 10,000 deaths due to COVID-19. According to an an-
nouncement by the Vietnamese Ministry of Health on December
29, 2021, HCMC had 502,632 COVID-19 cases, including 19,455
deaths, making it the hardest-hit city in Vietnam. In the first
quarter of 2021, the gross regional domestic product (GRDP)
growth rate of HCMC increased by 4.58%, and by 5.46% in the
first six months of the year. However, in the third quarter of
2021, HCMC’s GRDP growth fell by 24.39%, and the cumulative
growth rate for the first three quarters was −4.98%. In the first six
onths of 2022, Vietnam’s gross domestic product (GDP) growth

ate reached 6.42%.4 Vietnam had to encounter difficulties in
ocioeconomic life in 2021.
In the equity market, the VN-Index first surpassed 1,500 points

November 26, 2021), marking a ‘‘historic peak’’ of the index.
ccording to data from the Vietnam Securities Depository (VSD),
he number of new accounts opened in 2021 is higher than 1.5
imes the total number of new openings in the period 2017-
020. The quantity of securities trading accounts in 2021 reached
oughly 4.2 million, an increase of 43.7% compared to the end
f 2020. From January 1 to December 27, 2021, the average
rading value of shares reached 26,526 billion Vietnamese Dong
VND)/session, an increase of 257.5% compared to the previous
ear’s average, and set a record in the session on December 23,
021, with nearly 53 trillion VND — equivalent to nearly 2.3
illion USD.5
The COVID-19 pandemic caused adverse shocks to the global

inancial markets (Vuong et al., 2022). The massive turbulence
reated by the COVID-19 pandemic ascends the likelihood of
erding presence (Wen et al., 2022). COVID-19 can impact herd
ehavior in two ways. Firstly, investors face an economic slow-
own and social and medical instability; hence, they tend to
onsider available information to make investment decisions in
quity markets based on their own beliefs. Less-informed in-
estors can also follow the agents, who are more informed. Sec-
ndly, the most informed dealers, capturing the behavior of the
east informed, can execute market arbitration strategies to their
wn benefit and to the detriment of others. The influence of
he COVID-19 pandemic on the herd behavior of investors has
ecome a topic of intrigue among scholars (Kizys et al., 2021;
spinosa-Méndez and Arias, 2021a,b; Wen et al., 2022).
Experimental evidence on herd behavior in the Vietnamese

arket is still scant and characterized by drawbacks. Firstly,
he existing studies mostly focus on the herd behavior of Viet-
amese investors covering the period from 2005 to 2016. Rare
esearch on Vietnamese herd behavior has been done post-2016.
econdly, according to Bui et al. (2018); Vo and Phan (2017),
erd behavior in the Vietnamese equity market was significantly
riven by events from various displacement thresholds and trad-
ng volumes. Still, the impact of the COVID-19 pandemic on

3 In August 2021, Public Health England (PHE) reported secondary attack
ate in household contacts of non-travel or unknown cases for Delta to be
0.8% vis-à-vis 10.2% for the Alpha variant.
4 Socio-economic reports for 2021 and the first 6 months of 2022 are

ompiled by the Vietnamese General Statistics Office.
5 Department of National Accounts System — Vietnamese General Statistics
ffice (GOS).
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herd behavior in the Vietnamese market has been ignored. Ad-
ditionally, herd behavior exhibits across downside and upside
markets, and on markets with high or low trading volumes during
the COVID-19 pandemic is unanswered. Lastly, quantile regres-
sion (QR) has not been applied to discover herb phenomenon at
different tails of stock return dispersions and extreme conditions.

Our study attempts to fill these gaps by investigating the
presence of herd behavior in the two largest Vietnamese stock
exchanges covering the period from January 2016 to May 2022
and focusing on the impact of the fourth wave of the COVID-
19 pandemic on the herd phenomenon in Vietnam. In particular,
we examine its disproportionate effect on various scenarios of
the equity market by using the cross-sectional absolute deviation
(CSAD) measure proposed by (Chang et al., 2000). We apply the
QR approach (Koenker and Bassett, 1978) to examine the herd
behavior of investors in the Vietnamese market across various
return dispersions. Our findings indicate the existence of herding
in the Vietnamese stock market for the full sample, in high trad-
ing volumes, in low trading volumes, and in downside markets.
However, herding is not found to exist in upside markets. Further,
we demonstrate that herd behavior on the Ho Chi Minh stock ex-
change (HOSE) is triggered by COVID-19’s fourth wave outbreak,
however, investors on the Hanoi Stock Exchange (HNX) appear
not to exhibit herd behavior. In the context of the serious out-
break of the fourth wave of COVID-19 in Vietnam, we observed
the herding tendencies increasing sharply on the HOSE when
stock prices dropped and high trading volumes. Our findings
identify potential risks and provide the basis for an appropriate
investment strategy in the Vietnamese stock market during the
fourth wave of the COVID-19 pandemic and subsequently, during
similar uncertainties in the future.

The remainder of our paper is organized as follows. Section 2
discusses the related literature and sets up the research hypothe-
ses. Section 3 introduces the data and methodology. Section 4
shows and discusses the empirical results. Section 5 concludes
the paper and provides practical and policy implications for the
relevant participants.

2. Literature review and hypotheses

Herd behavior exists in a number of fields, especially in fi-
nancial economics (Raafat et al., 2009). In terms of finance, herd
behavior is considered to be the process where market partic-
ipants mimic each other’s actions and/or make their decisions
based upon the actions of others (Spyrou, 2013) such that, as a
group, they all move in the same direction during a specific period
of time (Nofsinger and Sias, 1999).

Theoretical studies concentrate on clarifying either individual
or institutional herd decision-making in financial markets, its
disequilibrium and inefficiency implications, and how to concep-
tualize ‘herds’. For example, Scharfstein and Stein (1990) survey
some forces which lead to herd behavior in investment and apply
a learning model to the equity market and a decision within
firms. Christie and Huang (1995) provide herding identification
and different insights into the influence of herding under various
market conditions. Bikhchandani and Sharma (2000) distinguish
between ‘‘spurious’’ herding and ‘‘intentional’’ herding and report
some causes of herding as well as its impact on the financial
markets. Spyrou (2013) offers a valuable overview of the the-
ory of herding, summarizes some relevant empirical results, and
provides significant conceptual insights into herd behavior.

From an empirical perspective, numerous studies have ex-
plored the existence of herd behavior in different countries, types
of assets, and sectors. Examining herding in the Chinese share
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market, Chiang et al. (2010) employ the least-squares method and
find the existence of herding in both the Shanghai and Shenzhen
A-share markets but find no signal of herding within the B-share
markets. The authors detect the presence of herd behavior in
both A-share and B-share investors conditional on the dispersions
of returns in the lower quantiles by applying QR analysis. Tan
et al. (2008) find evidence of herding in both the Shanghai and
Shenzhen A-share markets dominated by domestic individual
investors and within B-share markets that target foreign insti-
tutional investors. They also document the existence of herding
under both rising and falling market conditions and they find
that herd behavior by A-share investors in the Shanghai market is
more pronounced when the market is up, when trading volume is
high, and when market volatility is high. Huang and Wang (2017)
detect herding in Taiwan by utilizing the volatility index (VIX)
as a barometer of investors’ fear. Their results show that herd
behavior is encouraged by an increase in investors’ fear and that
it tends to occur on days with large trading volumes. Zheng and
Chiang (2017) show that herding behavior in Asian stock markets
is more pronounced in the Technology and Financial industries,
and less pronounced in the Utility industry.

In Vietnam, My and Truong (2011) find evidence of herding
n the stock market during different market periods and for
lternative model specifications. They found that upward mar-
ets have fewer return dispersions than downward markets. Bui
t al. (2018) support the presence of herd behavior in Vietnam
nd indicate that herding was exhibited on the HNX, and with
ll-stock portfolios being affected by the U.S stock market. By
ontrast, they could not establish that herding occurred with
espect to HOSE portfolios. A series of subsequent studies have
ound evidence of herd behavior in the Vietnamese stock market
ncluding markets with different volumes, markets with different
rice movement thresholds, and during the 2008 GFC (Vo and
han, 2016, 2017, 2019). However, there are two major draw-
acks to herd behavior research in Vietnam’s capital market.
irstly, research on the herd phenomenon in Vietnam ends in
016. Secondly, to the best of our knowledge, the QR approach
as not been used to investigate the potential herd behavior of
nvestors in unstable scenarios. To address the above drawbacks,
e propose to examine the following hypothesis:
H1: Herd behavior exists at different dispersions of stock re-

turns in both the HNX and the HOSE stock exchanges between
January 2016 and May 2022.

Investor biases are derived from herding, information asym-
etry, lack of confidence, and investment knowledge can lead to
xcessive co-movement and trigger financial instability (Mnif and
arboui, 2021). Indeed, prior studies demonstrate that during the
008 GFC, herding in the stock markets was triggered (Sharma
t al., 2015; Vo and Phan, 2017). Recently, the most unexpected
xogenous shock of the deadly COVID-19 virus caused massive
isruptions to the global economy and stock markets (Kizys et al.,
021). The substantial instability led to the rise of herding behav-
or during the 2020 international market crash (Jiang et al., 2022).
erding evidence during the COVID-19 crisis is largely shown by
spinosa-Méndez and Arias (2021a,b), Kizys et al. (2021) andWen
t al. (2022). In contrast, herd behavior occurred only slightly
ore than usual in the Chinese stock market during the COVID-19
eriod (Wu et al., 2020).
The 2008 GFC and the COVID-19 period are heterogeneous

cenarios (Chang et al., 2020). The first one was known as an
ndogenous hit to financial markets whereas the second one is
n exogenous shock to the financial system. Vo and Phan (2017)
ndicate that the prevalence of herd behavior in the post-2008
FC rather than in the pre-2008 GFC, implying that numerous
3

investors in the Vietnamese stock market joined post-crisis with
a belief in the stock market recovery. The Vietnamese stock
market experienced significant fluctuations from April 27, 2021,
to May 31, 2022, due to the effect of the fourth COVID-19 wave.
This event prompts us to examine potential changes in the herd
behavior of securities investors that may be spurred by this
disaster wave. Up to this time, there have not been any studies
examining the drastic impact of the fourth wave of the COVID-
19 pandemic on the herd behavior of stock investors on the
Vietnamese stock exchanges. The QR approach is efficient for
examining the presence of herd behavior at different dispersions
of securities returns when the COVID-19 pandemic outbreaks
(Kizys et al., 2021; Jiang et al., 2022). These studies show that as
the COVID-19 pandemic unfolds, it greatly affects capital market
conditions, changing stock prices and trading volumes. Therefore,
we seek to test the following second hypothesis:

H2: The occurrence of herd behavior in both the HNX and the
OSE stock exchanges during the fourth wave of the COVID-19
andemic outbreak is more pronounced than before the fourth
ave of the COVID-19 pandemic outbreak.
Several studies examine herd behavior in the context of bullish

nd bearish markets and find differences in herding between
hese two conditions (Chiang and Zheng, 2010; Mobarek et al.,
014). Focusing on the Chinese equity market, Yao et al. (2014)
ind that investors exhibit different degrees of herd behavior and
hat herding strongly exists in the B-share markets. They find
hat herd behavior is more prevalent at the industry-level, and
ore pronounced under conditions of declining markets. Bui et al.

2018) show a herd trend of Vietnamese investors in both upside
nd downside markets from January 1, 2007, to October 17, 2014.
heng et al. (2017) examine herd behavior at the industry level
or Asian markets and find the existence of herding in these
arkets. The evidence also shows that industry herding is more
ronounced when markets go down and when trading volume
s lower for most markets. Ju (2019) examines herd in both A-
nd B-share markets and documents that investors in A-share
arkets herd only when the market is down in value or large
tock portfolios. This phenomenon may be interpreted as the fear
f potential loss in declining markets being more powerful than
he satisfaction of potential gain in rising markets (Gleason et al.,
003). Thus, herding is expected to be more prevalent in declining
arkets than in rising markets (Yao et al., 2014). On this basis, we
osit the third hypothesis:
H3: Herd behavior is more pronounced in a bearish market

han in a bullish market, especially during the fourth wave of the
OVID-19 pandemic.
The role of high market returns on subsequent trading volume

an be formidable (Statman et al., 2006). When the market goes
own, investors continue to sell due to contagious panic and
ear, pushing prices down even further (Pochea et al., 2017).
o and Phan (2017) examine the herd wave in the Vietnamese
tock market from April 2005 to April 2015. They find that herd
ehavior is evident during high and low trading volume days;
owever, it is stronger in low-volume scenarios. In the US stock
arket, Ukpong et al. (2021) test for herding over the period
990–2020 and conclude that no evidence of industry herding
n either high or low-volume contexts. During the COVID-19
andemic outbreak, trading volumes surged because lockdowns
ncourage investors to trade from their homes. Especially, an
ncrease in trading volumes is more pronounced among countries
ith higher trust (Chiah and Zhong, 2020). The number of newly
pened accounts by Vietnamese securities investors in 2021 was
normous, resulting in a more than 40% increase in the value of
rading securities compared to the ones in 2020.6 This indicates

6 Synthesized data from the Vietnamese Securities Depository (CSD).
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significant penetration of new investors into the Vietnamese cap-
ital market. Thus, in the three quarters of 2021, the total capital
mobilization for the economy of the Vietnamese stock market
reached 292.1 trillion VND, up 12% over the same period in 2020.7
Derived from this actual state, we posit the fourth hypothesis to
test the herd behavior concerning high and low trading volumes
during the fourth wave of the COVID-19 pandemic which is
believed to be more pronounced at high trading volumes:

H4: Herd behavior is more pronounced at high trading vol-
umes than at low trading volumes, especially during the fourth
wave of the COVID-19 pandemic.

Finally, we built the fifth hypothesis to investigate and com-
pare potential differences in herd behavior between the two
largest stock exchanges in Vietnam, the HOSE and the HNX as the
fourth COVID-19 wave occurred. Following Bui et al. (2018), two
of these exchanges differ in their market capitalization, regulatory
requirements for listed companies, and volatility price-bounds.
Inherent differences between HOSE and HNX may control the
quality of the stock’s listed companies and investor behavior on
each stock exchange in turbulence.

H5: Herd behavior is different between the HOSE and the
HNX stock exchanges given the impact of the fourth wave of
the COVID-19 pandemic outbreak and other extreme market
conditions.

3. Methodology

3.1. Data

In this study, we collect the daily closing prices of all stocks
listed on the HOSE and the HNX from January 2016 to May 2022.
Our sample includes 752 listed companies on both exchanges,
resulting in 1,598 daily observations. We obtained the data from
the Refinitiv Datastream database. To examine the impact of
the fourth wave of the COVID-19 pandemic on herd behavior
among investors on the HOSE and HNX exchanges in the Viet-
namese stock market, we divide the data into two sub-periods.
Our analysis covers the entire sample as well as two additional
sub-samples.

(1) The whole sample starting from January 2016 to May 2022.
(2) The pre-period of the fourth wave of the COVID-19 pan-

demic (PRE-COVID19) covering January 2016 to April 26, 2021.
(3) The fourth wave of the COVID-19 pandemic (DUR-

COVID19) from April 27, 2021, to May 31, 2022.

3.2. Fundamental models and variables

Two main return dispersion models are widely used in in-
vestigating herd behavior by considering individual stock returns
and stock market returns, namely, Christie and Huang (1995)
and Chang et al. (2000). Christie and Huang (1995) apply the
cross-sectional standard deviation (CSSD) model to detect herd
behavior which is defined as follows:

RDt = α + βLDL
t + βUDU

t + εt (1)

where RDt is the return dispersion at time t . DL
t is a dummy

variable taking on the value of unity when the market return
at time t lies in the extreme lower tail of the distribution and
zero otherwise; DU

t is an indicator variable with a value of unity
when the market returns at time t lie in the extreme up-

7 Reports from the National Institution for Finance (NIF).
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per tail of the distribution and zero otherwise. To calculate the
return dispersion, Christie and Huang (1995) propose the cross-
sectional standard deviation (CSSD) method, which is calculated
as follows:

CSSDt =

√∑N
i=1

(
Ri,t − Rm,t

)2
N − 1

(2)

where Ri,t and Rm,t represent the returns of stock i at time t ,
and the whole market return at time t , respectively. Munkh-Ulzii
et al. (2018) show the drawback of ’Christie and Huang’s (1995)
approach in that it requires a definition of extreme returns. The
term ‘extreme returns’ is arbitrary, so in reality, traders do not
always arrive at the same opinion about extreme returns, and the
characteristics of the return distribution may change over time.
Chiang et al. (2010) point out that herd behavior may be present
during the entire return distribution and become more domi-
nant during the period of market stresses whereas Christie and
Huang (1995) only recognize herd behavior under the condition
of ‘extreme returns’.

Chang et al. (2000) and Gleason et al. (2003) suggest utilizing
an alternative calculation, namely, the cross-sectional absolute
deviation (CSAD) model, which facilitates the detection of herd
behavior over the entire distribution of market returns. An ad-
vantage of the CSAD model compared to the CSSD approach is
taking into account the linear relationship between the dispersion
of individual stock return (CSADi,t ) and stock market return (Rm,t ).
he CSAD model is defined as follows:

SADi,t = γ0 + γ1
⏐⏐Rm,t

⏐⏐ + γ2R2
m,t + εi,t (3)

here CSADi,t is the cross-sectional absolute deviation of a com-
any i at time t.

⏐⏐Rm,t
⏐⏐ and R2

m,t are the absolute equally weighted
verage stock return and squared value of market return in the
ual-listed portfolio consisting of N companies during the period
. Note that γ2 is the coefficient of squared market return that can
e considered as the ‘herding coefficient’. CSADt is considered as
measure of return dispersion and calculated as follows:

SADt =
1
N

∑N

i,t

⏐⏐Ri,t − Rm,t
⏐⏐ (4)

where Rm,t is the return of the market portfolio at time t and Ri,t
s the return of stock i at time t . If the ‘‘herding coefficient’’ (γ2)
s statistically negative, it proves the presence of herd behavior
n the Vietnamese stock market.

As the direction of market returns can cause asymmetric ef-
ects on herd behavior, we use two independent herding regres-
ions, for positive and negative market returns, to investigate
oth upside and downside market conditions, as follows:

CSADup
t = α + γ

up
1

⏐⏐Rup
m,t

⏐⏐ + γ
up
2

(
Rup
m,t

)2
+ εt (5)

SADdown
t = α + γ down

1

⏐⏐Rdown
m,t

⏐⏐ + γ down
2

(
Rdown
m,t

)2
+ εt (6)

where Rup
m,t is stock market returns at time t when the equity

market rises and Rdown
m,t represent the stock market returns at time

t when the stock market declines. CSADup
t (CSADdown

t ) is an average
absolute value of each stock return relative to the return of the
equally-weighted market portfolio at time t consequent to rising
(falling) market returns. A market is considered to be rising if its
stock market returns are greater than zero (Rm,t > 0); in contrast,
it is regarded as falling when stock market returns are less than
zero (Rm,t < 0). In nonlinear Eqs. (5) and (6), γ

up
2 and γ down

2
indicate the presence of herd behavior if they are negative and
significant.
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In order to examine herd behavior during high and low trading
olumes, we employ the following empirical models:

SADhigh
t = α + γ

high
1

⏐⏐⏐Rhigh
m,t

⏐⏐⏐ + γ
high
2

(
Rhigh
m,t

)2
+ εt (7)

CSADlow
t = α + γ low

1

⏐⏐Rlow
m,t

⏐⏐ + γ low
2

(
Rlow
m,t

)2
+ εt (8)

where
⏐⏐⏐Rhigh

m,t

⏐⏐⏐ refers to the absolute value of market return at time

t when trading volume is high. CSADhigh
t is an average absolute

value of each stock return relative to the return of the equally-
weighted market portfolio at time t consequent to the market

ith high trading volume;
(
Rhigh
m,t

)2
is the squared value of stock

arket returns at time t when trading volume is high, α is
ntercept and εt is an error term at time t . Similarly, the low
uperscript low of variables refers to the scenario when trading
olume is low. Herd behavior exists when γ

high
2 and γ low

2 are
tatistically negative. Trading volume is considered to be high
low) if on day t it is greater (lesser) than the previous 30-day
oving average (MA30).

.3. Quantile regression (QR)

An outstanding drawback of the OLS methodology is that it
oncentrates on the mean as a measure of location (Koenker
nd Bassett, 1978; Koenker, 2005; Barnes and Hughes, 2002),
hich can result in ignoring the tails of a distribution (Chiang
t al., 2010). OLS method only considers symmetric linear rela-
ionships between variables and does not distinguish between
he dependencies between them in up and down markets or
etween large and small stock price movements, or even extreme
onditions (Mensi et al., 2014; Jareño et al., 2016). Chiang and
an (2010), Pochea et al. (2017), Mishra and Mishra (2021), and
en et al. (2022) indicate that the QR is more efficient than
ther methods in measuring dispersions, particularly in non-
table environments. In order to overcome the drawbacks of OLS
nd open insight into herding in the Vietnamese stock market
uring the fourth wave of the COVID-19 outbreak, we employ the
R approach to provide more efficient estimates for identifying
erd behavior (Chiang et al., 2010; Pochea et al., 2017). The QR
pproach was originally proposed by Koenker and Bassett (1978)
nd the linear conditional quantile function is as follows:

Yi (τ IX = x) = x′

iγ (9)

where Yi is a dependent variable, x′

i is a vector of independent
variables, and γ is a vector of coefficients. The Ŷ(quantile τ) estimator
results from the following weighted minimization:

Ŷ(quantile τ) = argmin
∑n

i=1
ρτ

(
yi − x′

iβ
)

(10)

where ρτ is a weighting factor, also called the check function. For
any τ ϵ (0,1) a weighting function is defined, as follows:

ρτ (ui) =

{
τui if ui ≥ 0
(τ − 1) ui if ui ≥ 0

(11)

where ui = yi − x′

iγ . Eq. (11) implies that:

Ŷ(quantile τ)

= argmin
(∑

i : yi>x′iγ
τ

⏐⏐yi − x′

iγ
⏐⏐ +

∑
i : yi>x′iγ

(1 − τ)
⏐⏐yi − x′

iγ
⏐⏐)

(12)

Eq. (12) states that the QR estimators can be achieved by mini-
mizing a weighted sum of the absolute errors, where the weights
are dependent on the quantile values. When τ = 0.5, the
quantile regression becomes the median regression. The quantile
5

regression is not restrictive at the median level; it allows us to
estimate the interrelationship between a dependent variable and
its explanatory variables at any specific quantile. Thus, it provides
a broader picture in helping us examine the relation between
CSADt and Rm,t .

QR is applied for estimating the CSADt dependent variable
and a set of Xt independent variables at (τ ) quantile, which is
formularized as follows:

Qr (τ |Xt) = γ0,τ + γ1,τ
⏐⏐Rm,t

⏐⏐ + γ2,τ
(
Rm,t

)2
+ ετ ,t (13)

Qr (τ |Xt) = γ0,τ + γ
up
1,τ

⏐⏐Rup
m,t

⏐⏐ + γ
up
2,τ

(
Rup
m,t

)2
+ ετ ,t , Rm,t > 0 (14)

Qr (τ |Xt) = γ0,τ + γ down
1,τ

⏐⏐Rdown
m,t

⏐⏐ + γ down
2,τ

(
Rdown
m,t

)2
+ ετ ,t , Rm,t < 0

(15)

where Xt is a vector of the right-hand-side variables of Eqs. (13),
(14) and (15); Eqs. (14) and (15) are utilized to examine herd
behavior in upside and downside market conditions. If the results
find evidence of herd behavior, γ2,τ , γ

up
2,τ and γ down

2,τ coefficients
are expected to be significantly negative.

Eqs. (16) and (17) are used to measure herd behavior in high
and low trading volumes as follows:

Qr (τ |Xt) = γ0,τ + γ low
1,τ

⏐⏐Rlow
m,t

⏐⏐ + γ low
2,τ

(
Rlow
m,t

)2
+ ετ ,t, Rm,t > 0 (16)

Qr (τ |Xt) = γ0,τ + γ
high
1,τ

⏐⏐⏐Rhigh
m,t

⏐⏐⏐ + γ
high
2,τ

(
Rhigh
m,t

)2
+ ετ ,t, Rm,t < 0

(17)

where Xt is a vector of the right-hand-side variables of Eqs. (16)
and (17). These equations are utilized to examine herd behavior
in the stock market with low or high trading volumes, respec-
tively. If the estimated results show evidence of herd behavior,
the coefficients γ low

2,τ and γ
high
2,τ are expected to be significantly

negative.
To shed more light on the second and fifth hypotheses, we

estimate Eqs. (13)–(17) during two separate periods including
the pre-fourth COVID-19 wave period (PRE-COVID19) and the
fourth COVID-19 wave period (DUR-COVID19). We expect that
the herding coefficients in the DUR-COVID19 period to be more
formidable than those during the PRE-COVID19 period.

3.4. Robust tests

Owing to the COVID-19 outbreak, most governments around
the world issued social distancing and lockdown measures to
protect public health, which immediately disrupted the global
supply chain and placed pressure on corporate logistics. Coping
with health risks and difficulties in socioeconomic life pushed up
investors’ fear (Vuong et al., 2022). Fig. 1 shows that the GSCPI
index has increased since January 2020, remaining above one
from December 2020 to December 2022 and peaking at levels
greater than 2.5 from April 2021 to May 2022. We expect that the
surge in the disruption to the global supply chain pressure may
trigger herd behavior in the Vietnamese equity market through
the heightened dispersion of returns. To examine the robustness
of our main results, we use the Global Supply Chain Pressure
Index (GSCPI)8 as a control variable in Eq. (13). Besides, we
continue dividing our sample into two sub-samples: the first from
January 2016 to March 2021 (PRE-COVID19) and the latter from
April 2021 to May 2022 (DUR-COVID19). We conjecture that the
positive coefficient of GSCPI in the first sample is greater than
the one in the latter. Empirical results from sub-periods confirm
the triggering effect of the fourth COVID-19 wave on the herding
behavior of Vietnamese investors.

8 https://www.newyorkfed.org/research/policy/gscpi#/interactive.

https://protect-au.mimecast.com/s/enjrC3QNM3TozJ08SOYyFu?domain=newyorkfed.org
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Fig. 1. Global Supply Chain Pressure Index (GSCPI). (January 1998–December 2022)
. Discussion on empirical results and robust tests

.1. Basic statistics

Table 1 shows the fundamental statistics for the cross-
ectional absolute deviation (CSAD) and stock market returns in
oth the HOSE and the HNX markets. The Augmented Dickey–
uller (ADF) and Phillips–Perron test (PP) tests are significant
oth for the market returns and the CSAD, indicating that these
eries are stationary. In addition, Fig. 2 displays the cross-sectional
bsolute deviation (CSAD) for both the HOSE and the HNX. The
ed line shows the movement of the CASD of the HNX while the
ark blue line shows the change of the CASD of the HOSE. We
ee that the range of CSAD of the HNX seems to be much wider
6

than the one of the HOSE. It may be a consequence of the reg-
ulation on the range of stock price fluctuations of the two stock
exchanges.

4.2. Herd presence

Table 2 shows the sign and statistical significance of herding
coefficients in Eq. (13) for the HOSE and the HNX, respectively.
Because the OLS regressions may be distorted by the news that
appears in the financial markets as extreme outliers. Hence, we
apply QR estimates to examine herd behavior in the returns of
the CSAD distribution tails. Estimated results are reported at five
quantile levels (τ = 10%; τ = 25%; τ = 50%; τ = 75%; τ = 90%).
The coefficient γ2 demonstrates a nonlinear relationship between

the CSAD and the stock market returns. Besides, negative and
Fig. 2. HOSE and HNX’s Cross-Sectional Absolute Deviation (CSAD). (January 2016–December 2022)
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Table 1
Descriptive statistics.
Stock exchange Obs. Variables Mean Std. Dev ADF test PP test

HNX 1,598 CSAD 0.0218 0.0066 −7.2505*** −34.6369***
Rm 0.0009 0.0127 −25.1318*** −38.3835***

HOSE 1,598 CSAD 0.0277 0.0043 −7.7020*** −32.3300***
Rm 0.0005 0.0114 −37.9869*** −38.2058***

Note: *p < 0.1, **p < 0.05, ***p < 0.01.
Table 2
Empirical results of QR model (Eq. (13)) for both the HOSE and the HNX (January 2016–May 2022).
Ho Chi Minh Stock Exchange (HOSE)

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.5763*** (40.11) −5.5156*** (−15.73) 0.0112*** (124.48) 0.3442
Std. Err 0.0264 1.1010 0.0001

q25 Coef 0.5345*** (34.57) −4.2046*** (−11.14) 0.0123*** (127.08) 0.3768
Std. Err 0.0180 0.7002 0.0001

q50 Coef 0.4997*** (29.07) −2.2909*** (−5.46) 0.0135*** (125.32) 0.3963
Std. Err 0.0254 0.9813 0.0001

q75 Coef 0.4625*** (15.64) −0.4341 (−0.60) 0.0151*** (81.84) 0.3958
Std. Err 0.0398 1.3350 0.0002

q90 Coef 0.4308*** (7.85) −0.1813 (−0.14) 0.0176*** (51.22) 0.3892
Std. Err 0.0556 1.5205 0.0003

Hanoi Stock Exchange (HNX)

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.7446*** (35.56) −3.5586*** (−7.72) 0.0127*** (86.66) 0.4854
Std. Err 0.0209 0.4609 0.0001

q25 Coef 0.7497*** (45.45) −2.7055*** (−7.45) 0.0138*** (119.20) 0.5244
Std. Err 0.0165 0.3630 0.0001

q50 Coef 0.7472*** (43.26) −2.0221*** (−5.32) 0.0151*** (124.52) 0.5593
Std. Err 0.0172 0.3801 0.0001

q75 Coef 0.7144*** (26.51) −1.4612** (−2.46) 0.0171*** (89.96) 0.5802
Std. Err 0.0269 0.5932 0.0002

q90 Coef 0.7026*** (14.14) −1.4071 (−1.29) 0.0193*** (55.43) 0.5977
Std. Err 0.0497 1.0936 0.0003

Note: t statistics in parentheses, *p < 0.1, **p < 0.05, ***p < 0.01.
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ignificant coefficients (γ2) suggest the presence of herding to-
ard the market among investors. QR methodology depicts a
ore comprehensive view of the conditional distribution of the
SAD of returns. The herding coefficient is negative and signif-
cant in lower quantile levels (τ = 10%; τ = 25%; τ = 50%)
n both two stock exchanges. On the HNX, herding does not
ppear at the highest quantile (τ = 90%) and we cannot see
erd behavior on the HOSE at two quantile levels (τ = 75%;
= 90%). The presence of herd behavior on both Vietnamese

tock exchanges stimulated us to further investigate the bias of
his phenomenon under different market conditions.

Table 3 shows the sign and statistical significance of the
up
2 , γ down

2 coefficients under upside markets (Panel A) and down-
ide markets (Panel B), respectively. We apply the QR analysis
o estimate the empirical models in Eqs. (14)–(15). In the upside
arket, estimated results in Table 3 (Panel A) verify that herd
ehavior is an isolated phenomenon at the lowest quantile (τ =

0%) in both the HOSE and the HNX. In the downside market,
erding is present on both stock exchanges regardless of the
verall quantile levels. Empirical results of parallel herding in
oth upside and downside markets may be driven differently
y the investors’ behaviors. Our findings in Table 3 (Panel B)
ndicate that Vietnamese investors are overenthusiastic and over-
eact to the downside market, hence they tend to sell out stocks
assively. On the other hand, investors are quite rational when

he market is moving upward. In an upside market, securities
nvestors tend to mimic the actions of others to gain more profits.
n a downside market, the lack of transparency along with the
uality of information disclosed by Vietnamese listed companies
 t

7

lso contributes to increased risk aversion. Fear causes individual
nvestors to tend to ignore their proprietary information and
ake collective decisions based on market trends.
Table 4 shows the sign and statistical significance of the

high
2 , γ low

2 coefficients under high trading volume (Panel A) and
ow trading volume (Panel B), respectively. We apply the QR anal-
sis to estimate the empirical models in Eqs. (16)–(17). Table 4
Panel A) shows that herding is present only in the CSAD quantiles
rom low to medium levels for both stock exchanges. Aggressive
arket activity can result from investors’ over-zealousness and
verreaction, increasing the tendency to herd. It can be seen that
he herd behavior of investors in the Vietnamese stock market
ith high trading volume exists mainly at the middle CSAD
uantiles (τ = 50%) or less. Additionally, Table 4 (Panel B) shows
hat the herding phenomenon cannot be found at the highest
uantile (τ = 90%) but it appears in all other lower quantiles.
he lackluster market activity can be the result of investors
eing fearful and overreacting, increasing the tendency to herd.
n short, regression results in Table 4 (Panels A and B) confirm
hat Vietnamese investors are rational and cautious at the high
SAD.

.3. The triggering role of the fourth wave of the COVID-19 pandemic
n herding

Table 5 (Panel A and Panel B), show the estimated results of
erding in the period before the fourth wave of the COVID-19
andemic outbreak (PRE-COVID19) and during the outbreak of
he fourth wave of the COVID-19 pandemic (DUR-COVID19) in
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Table 3
Empirical results of QR models (Eqs. (14) and (15)) for both the HOSE and the HNX at various market conditions (during upside and downside
markets).
Panel A: In the upside market

Ho Chi Minh Stock Exchange (HOSE)

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.5707*** (20.87) −5.8761*** (−6.88) 0.0113*** (74.73) 0.3320
Std. Err 0.0489 2.0170 0.0002

q25 Coef 0.4654*** (18.57) −0.9009 (−1.15) 0.0126*** (90.82) 0.3680
Std. Err 0.0398 2.1670 0.0001

q50 Coef 0.4417*** (17.19) 0.7875 (0.98) 0.0137*** (96.18) 0.3856
Std. Err 0.0275 1.1790 0.0001

q75 Coef 0.3835*** (8.72) 3.0258** (2.20) 0.0154*** (63.09) 0.3660
Std. Err 0.0568 1.7690 0.0003

q90 Coef 0.3657*** (4.93) 2.0424 (0.88) 0.0176*** (42.81) 0.3632
Std. Err 0.0788 2.8130 0.0004

Ha Noi Stock Exchange (HNX)

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.7774*** (20.69) −2.8719*** (−2.77) 0.0126*** (53.65) 0.4815
Std. Err 0.0407 1.3885 0.0002

q25 Coef 0.7313*** (28.82) −0.8317 (−1.19) 0.0188*** (87.18) 0.5200
Std. Err 0.0254 0.8731 0.0001

q50 Coef 0.7305*** (27.97) −1.0585 (−1.47) 0.0152*** (93.06) 0.5395
Std. Err 0.0231 0.6416 0.0001

q75 Coef 0.6833*** (14.42) −0.4170 (−0.32) 0.0174*** (58.54) 0.5418
Std. Err 0.0365 0.9015 0.0003

q90 Coef 0.6168*** (8.33) 0.3023 (0.15) 0.0201*** (43.06) 0.5396
Std. Err 0.0601 1.3341 0.0005

Panel B: In the downside market

Ho Chi Minh Stock Exchange (HOSE)

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.5932*** (21.79) −5.7284*** (−9.58) 0.0111*** (62.16) 0.3742
Std. Err 0.0373 1.3324 0.0001

q25 Coef 0.5459*** (22.53) −4.3495*** (−8.17) 0.0121*** (76.39) 0.3986
Std. Err 0.0303 0.8918 0.0002

q50 Coef 0.5389*** (20.49) −3.5075*** (−6.07) 0.0132*** (76.89) 0.4182
Std. Err 0.0366 1.1759 0.0002

q75 Coef 0.5061*** (12.10) −2.3405** (−2.55) 0.0151*** (54.76) 0.4317
Std. Err 0.0504 1.5326 0.0002

q90 Coef 0.5571*** (5.27) −3.9889* (−1.72) 0.0175*** (25.17) 0.3933
Std. Err 0.0987 2.2576 0.0005

Hanoi Stock Exchange (HNX)

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.7205*** (32.03) −3.2504*** (−7.34) 0.0127*** (77.71) 0.5075
Std. Err 0.0280 0.8329 0.0002

q25 Coef 0.6937*** (26.39) −1.8053*** (−3.49) 0.0139*** (73.19) 0.5387
Std. Err 0.0399 1.1138 0.0002

q50 Coef 0.7086*** (28.70) −1.7851*** (−3.67) 0.0152*** (84.49) 0.5868
Std. Err 0.0320 0.8318 0.0001

q75 Coef 0.7126*** (19.56) −1.5186** (−2.12) 0.0168*** (63.38) 0.6261
Std. Err 0.0358 0.8194 0.0002

q90 Coef 0.7786*** (9.83) −3.0821* (−1.98) 0.0187*** (32.54) 0.6588
Std. Err 0.0720 1.2688 0.0004

Note: t statistics in parentheses, *p < 0.1, **p < 0.05, ***p < 0.01.
ietnam. For the HNX, in the period during the outbreak of the
ourth wave of the COVID-19 pandemic, herd behavior seems to
isappear, but makes a striking appearance in the period before
hat. With respect to the HOSE, we observe the presence of
erding during the fourth wave of COVID-19 from 10% to 90%
uantiles. Before the outbreak of COVID-19, herding coefficients
re negative significantly only from low to medium quantiles.
dditionally, the magnitude of the herding coefficients in Panel B
or the HOSE seems to completely overwhelm the ones in Panel
at higher CSAD distributions. Further, the herding coefficients

n Panel B for the HOSE tend to be larger from lower to higher
8

quantiles. Experimental results suggest that the outbreak of the
fourth COVID-19 pandemic wave in Vietnam increased investors’
fears and caused a loss of rationality on the HOSE, which led to
an significant increase in herding by securities investors.

4.4. The triggering role of the fourth wave of the COVID-19 pandemic
in herding at various market conditions

Tables 6 and 7 present the QR estimations of the CSAD mod-
els in different market conditions and consider the influence
of extreme scenarios during the fourth wave of the COVID-19
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Table 4
Empirical results of QR models (Eqs. (16) and (17)) for both the HOSE and the HNX at various market conditions (during high and low trading
volumes).
Panel A: In high trading volume

Ho Chi Minh Stock Exchange (HOSE)

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.6044*** (20.88) −6.1976*** (−9.56) 0.0113*** (58.00) 0.3607
Std. Err 0.0508 1.655 0.0003

q25 Coef 0.5369*** (29.38) −4.3072*** (−10.52) 0.0125*** (101.71) 0.3986
Std. Err 0.0266 0.9517 0.0001

q50 Coef 0.5234*** (21.45) −3.3233*** (−6.08) 0.0137*** (83.38) 0.4011
Std. Err 0.0397 1.3033 0.0002

q75 Coef 0.4738*** (10.52) −1.6586* (−1.68) 0.0157*** (51.53) 0.3750
Std. Err 0.0499 1.4195 0.0003

q90 Coef 0.3894*** (4.33) −0.4004 (−0.20) 0.0188*** (30.98) 0.3621
Std. Err 0.0718 1.7015 0.0005

Hanoi Stock Exchange (HNX)

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.6642*** (20.50) −0.6712 (−0.93) 0.0135*** (58.11) 0.4838
Std. Err 0.0371 0.7451 0.0002

q25 Coef 0.6974*** (29.62) −1.1219** (−2.13) 0.0143*** (85.32) 0.5315
Std. Err 0.0244 0.6696 0.0002

q50 Coef 0.7149*** (25.92) −1.2456** (−2.02) 0.0155*** (78.86) 0.5601
Std. Err 0.0228 0.5738 0.0001

q75 Coef 0.6853*** (13.27) −1.0269 (−0.89) 0.0176*** (47.83) 0.5702
Std. Err 0.0340 0.7567 0.0003

q90 Coef 0.6228*** (7.30) −0.1191 (−0.06) 0.0206*** (33.77) 0.5758
Std. Err 0.0813 1.8982 0.0005

Panel B: In low trading volume

Ho Chi Minh Stock Exchange (HOSE)

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.5662*** (18.33) −5.3634*** (−6.06) 0.0111*** (65.04) 0.3431
Std. Err 0.0348 0.9967 0.0002

q25 Coef 0.5194*** (18.29) −4.1509*** (−5.10) 0.0121*** (77.44) 0.3657
Std. Err 0.0336 1.4308 0.0002

q50 Coef 0.4252*** (16.73) 1.3193* (1.81) 0.0135*** (96.45) 0.3900
Std. Err 0.0473 2.4219 0.0002

q75 Coef 0.3493*** (8.90) 4.0771*** (3.63) 0.0151*** (69.80) 0.4147
Std. Err 0.0407 1.2807 0.0002

q90 Coef 0.3735*** (5.39) 2.2703 (1.15) 0.0169*** (44.21) 0.4342
Std. Err 0.0863 2.2054 0.0004

Hanoi Stock Exchange (HNX)

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.7562*** (31.11) −3.6551*** (−6.96) 0.0125*** (74.09) 0.4976
Std. Err 0.0265 0.6679 0.0001

q25 Coef 0.7922*** (35.37) −4.2562*** (−8.79) 0.0134*** (86.72) 0.5245
Std. Err 0.0315 0.8088 0.0001

q50 Coef 0.7671*** (33.47) −2.9377*** (−5.93) 0.0149*** (93.69) 0.5603
Std. Err 0.0398 1.3407 0.0002

q75 Coef 0.7192*** (21.06) −1.4839** (−2.01) 0.0167*** (70.76) 0.5859
Std. Err 0.0463 1.2096 0.0003

q90 Coef 0.7127*** (11.23) −1.9835 (−1.45) 0.0189*** (43.02) 0.6215
Std. Err 0.0526 1.2274 0.0004

Note: t statistics in parentheses, *p < 0.1, **p < 0.05, ***p < 0.01.
o
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andemic. Five quantile points are estimated for Eqs. (14)–(17)
n two distinct stock exchanges and considered for two separate
eriods (PRE-COVID19 and DUR-COVID19). Significant negative
γ2,τ ) coefficients in Table 6 reveal the existence of herding in a
ullish market (Panel A) and in a bearish market (Panel B), while
ignificant negative (γ2,τ ) coefficients in Table 7 represent a herd
ehavior during high trading volume (Panel A) and low trading
olume (Panel B).
Table 6 results show that, in the upside market (Panel A),

e find that most of the herding coefficients are insignificant
9

r positive at different quantile levels when we consider the
erd behavior in the Vietnamese stock market in two separate
eriods (PRE-COVID19 and DUR-COVID19). These results strongly
einforce our findings from Table 3 that Vietnamese investors are
ore cautious and rational when stock prices are moving upward

Vo and Phan, 2017). In the downside market, we detect strong
erd behavior during the fourth wave of the COVID-19 pandemic
utbreak on the HOSE. For the HOSE, most negative (γ2,τ ) coeffi-

cients during the fourth wave of the COVID-19 pandemic are sig-
nificant and larger than the herding coefficients before the fourth
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Table 5
Empirical results of QR model (Eq. (13)) for both the HOSE and the HNX in two separate periods (PRE- and DUR-COVID19).
Panel A: Before the fourth wave of the COVID-19 pandemic (PRE-COVID19)

Ho Chi Minh Stock Exchange (HOSE)

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.5769*** (29.46) −4.9994*** (−10.52) 0.0111*** (91.21) 0.3814
Std. Err 0.0355 1.5639 0.0001

q25 Coef 0.5541*** (33.86) −4.0381*** (−10.17) 0.0120*** (118.04) 0.4243
Std. Err 0.0275 1.2295 0.0001

q50 Coef 0.4882*** (31.39) −1.0908*** (−2.89) 0.0132*** (137) 0.4653
Std. Err 0.0289 1.1211 0.0001

q75 Coef 0.4249*** (18.49) 0.9069 (1.63) 0.0147*** (103.14) 0.4957
Std. Err 0.0314 1.2671 0.0001

q90 Coef 0.4432*** (10.91) 0.6601 (0.67) 0.0162*** (64.1) 0.5062
Std. Err 0.0387 1.0629 0.0002

Hanoi Stock Exchange (HNX)

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.7417*** (16.38) −2.2174*** (−4.12) 0.0126*** (75.82) 0.495
Std. Err 0.0452 1.3689 0.0002

q25 Coef 0.7325*** (44.03) −1.5033*** (−4.11) 0.0137*** (121.19) 0.546
Std. Err 0.0309 1.0124 0.0001

q50 Coef 0.7326*** (44.62) −1.2543*** (−3.47) 0.0149*** (133.75) 0.6031
Std. Err 0.0196 0.5146 0.0001

q75 Coef 0.7327*** (31.25) −1.2323*** (−2.39) 0.0162*** (102.17) 0.6484
Std. Err 0.0244 0.6189 0.0002

q90 Coef 0.7375*** (17.41) −1.5689* (−1.68) 0.0179*** (62.42) 0.6861
Std. Err 0.0349 0.7724 0.0002

Panel B: During the fourth wave of the COVID-19 pandemic (DUR-COVID19)

Ho Chi Minh Stock Exchange (HOSE)

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.3553*** (7.05) −2.7121** (−2.17) 0.0139*** (42.53) 0.2222
Std. Err 0.0551 1.2668 0.0003

q25 Coef 0.3371*** (6.31) −2.2251* (−1.68) 0.0152*** (43.89) 0.2052
Std. Err 0.0599 1.3274 0.0004

q50 Coef 0.3363*** (5.21) −2.4564* (−1.74) 0.0170*** (40.85) 0.1993
Std. Err 0.0913 1.4103 0.0005

q75 Coef 0.6172*** (5.72) −8.5348*** (−3.18) 0.0180*** (25.75) 0.2304
Std. Err 0.0983 2.2027 0.0005

q90 Coef 0.5764*** (3.79) −9.1366** (−2.42) 0.0210*** (21.31) 0.2205
Std. Err 0.0853 1.7828 0.0005

Hanoi Stock Exchange (HNX)

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.4088*** (7.04) 1.1363 (0.91) 0.0173*** (36.23) 0.409
Std. Err 0.0643 1.1785 0.0006

q25 Coef 0.4595*** (9.36) −0.0168 (−0.02) 0.0183*** (45.26) 0.4156
Std. Err 0.0395 1.1410 0.0002

q50 Coef 0.4854*** (8.74) 0.2098 (0.18) 0.0202*** (44.05) 0.4424
Std. Err 0.0651 1.3289 0.0005

q75 Coef 0.5338*** (6.55) −1.3581 (−0.78) 0.0222*** (33.02) 0.4732
Std. Err 0.0929 1.6173 0.0005

q90 Coef 0.7257*** (5.86) −4.7269** (−2.20) 0.0238*** (23.31) 0.4735
Std. Err 0.1102 2.1470 0.0011

Note: t statistics in parentheses, *p < 0.1, **p < 0.05, ***p < 0.01.
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ave of the COVID-19 pandemic. In contrast, herd behavior exists
t all quantiles on the HNX before the fourth COVID-19 pandemic
ave, yet it seems not to be present during the fourth wave of the
OVID-19 pandemic outbreak. The γ2,τ coefficient is solely sta-
istically significant at the highest quantile level (τ = 10%). Nor-
ally, information asymmetry and risk aversion make investors
ct according to others instead of rationality when stock prices
o down (Bui et al., 2018). Fear and uncertainty about the impact
f the pandemic will drive less-informed investors to give up
heir beliefs and follow more-informed ones (Espinosa-Méndez
nd Arias, 2021b). Hence, herd behavior will be more pronounced
hen the market is down in the context of a health crisis.
10
Results presented in Table 7 show that the herding effect is
enerally weak or non-existent in markets with high and trading
olumes during the fourth wave of the COVID-19 pandemic out-
reak. According to the estimated results in Panel A of Table 7,
2,τ coefficients are significant and negative from 10% to 75%
uantiles in the PRE-COVID19 period, however, they also have
imilar signs at two high quantiles (τ = 75%, τ = 90%) on the
OSE during the fourth wave of the COVID-19 pandemic. The
ehavior of investors on HNX deviates from that of HOSE at high
rading volumes, indicating that herd behavior is non-existent in
oth the PRE-COVID19 period and the DUR-COVID19 period in
NX.
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Table 6
Empirical results of QR models (Eqs. (14) and (15)) for both the HOSE and the HNX at various market conditions (during upside and downside
markets) and during two separate periods (PRE- and DUR-COVID19).
Panel A: In the upside market

Ho Chi Minh Stock Exchange (HOSE) — PRE-COVID19

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.5341*** (15.44) −3.4538*** (−3.17) 0.0113*** (60.48) 0.3682
Std. Err 0.0454 2.1131 0.0002

q25 Coef 0.4835*** (19.00) −0.6924 (−0.86) 0.0124*** (89.74) 0.4148
Std. Err 0.0313 1.4948 0.0001

q50 Coef 0.4391*** (18.91) 1.3006* (1.78) 0.0135*** (107.25) 0.4540
Std. Err 0.0269 1.2160 0.0001

q75 Coef 0.410*** (11.08) 2.6867** (2.30) 0.0148*** (73.94) 0.4608
Std. Err 0.0480 1.6431 0.0002

q90 Coef 0.431*** (5.87) 1.1669 (0.50) 0.0164*** (41.13) 0.4586
Std. Err 0.0585 1.9333 0.0003

Ho Chi Minh Stock Exchange (HOSE) — DUR-COVID19

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.3033*** (3.74) −1.6362 (−0.67) 0.0139*** (27.91) 0.1912
Std. Err 0.0827 3.2159 0.0003

q25 Coef 0.3119*** (4.10) −2.3938 (−1.04) 0.0152*** (32.60) 0.1626
Std. Err 0.0967 3.8041 0.0005

q50 Coef 0.2562*** (3.94) −1.9956 (−1.02) 0.0170*** (42.63) 0.1446
Std. Err 0.1379 6.8436 0.0006

q75 Coef 0.2166 (1.47) 6.7136 (1.51) 0.0185*** (20.52) 0.1307
Std. Err 0.2126 1.0635 0.0007

q90 Coef 0.5402** (2.93) −6,4728 (−1.16) 0.0199*** (17.60) 0.2174
Std. Err 0.2690 1.1093 0.0012

Hanoi Stock Exchange (HNX) - PRE-COVID19

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.7793*** (19.38) −2.0390* (−1.71) 0.0125*** (51.94) 0.5079
Std. Err 0.0402 1.1955 0.0002

q25 Coef 0.7298*** (30.87) −0.5304 (−0.94) 0.0137*** (85.09) 0.5536
Std. Err 0.0236 0.5653 0.0001

q50 Coef 0.7397*** (32.51) −1.0845* (−1.68) 0.0149*** (126.06) 0.6008
Std. Err 0.0227 0.6454 0.0001

q75 Coef 0.7152*** (18.06) −0.6911 (−0.71) 0.0165*** (64.63) 0.6374
Std. Err 0.0396 0.9862 0.0002

q90 Coef 0.6352*** (10.99) 0.4802 (0.34) 0.0188*** (38.94) 0.6637
Std. Err 0.0577 1.4067 0.0004

Hanoi Stock Exchange (HNX) — DUR-COVID19

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.2691** (2.11) 5.4809 (1.51) 0.0184*** (23.32) 0.3227
Std. Err 0.1278 3.6241 0.0009

q25 Coef 0.3839*** (3.98) 2.1828 (0.67) 0.0189*** (31.94) 0.2966
Std. Err 0.1176 4.1828 0.0006

q50 Coef 0.3253** (2.13) 5.1667 (1.39) 0.0211*** (31.07) 0.3071
Std. Err 0.1527 5.5414 25.73

q75 Coef 0.4273* (1.71) 2.3685 (0.3) 0.0223*** (15.74) 0.2906
Std. Err 0.2501 8.4134 16.67

q90 Coef 0.5535** (2.15) −5.5991 (−0.68) 0.0259*** (13.16) 0.2598
Std. Err 0.2570 8.2728 16.31

Panel B: In the downside market

Ho Chi Minh Stock Exchange (HOSE) — PRE-COVID19

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.5862*** (18.07) −5.1534*** (−7.34) 0.0110*** (52.07) 0.3985
Std. Err 0.0379 1.7227 0.0001

q25 Coef 0.5739*** (25.36) −4.4218*** (−9.03) 0.0118*** (79.45) 0.4475
Std. Err 0.0369 1.3455 0.0002

q50 Coef 0.5259*** (23.46) −2.6074*** (−5.37) 0.0130*** (88.45) 0.4881
Std. Err 0.0394 1.3731 0.0001

q75 Coef 0.4154*** (13.28) 0.8746 (1.29) 0.0147*** (71.77) 0.5388
Std. Err 0.0465 1.7344 0.0002

q90 Coef 0.4645*** (7.83) −0.0629 (−0.05) 0.0159*** (41.01) 0.5526
Std. Err 0.0884 2.4241 0.0003

(continued on next page)
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Table 6 (continued).
Ho Chi Minh Stock Exchange (HOSE) — DUR-COVID19

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.3577*** (4.02) −2.3155 (−1.36) 0.0143*** (24.28) 0.2893
Std. Err 0.0890 1.7019 0.0006

q25 Coef 0.5166*** (5.49) −6.0141*** (−3.03) 0.0151*** (26.35) 0.2846
Std. Err 0.0940 1.8792 0.0005

q50 Coef 0.5935*** (5.45) −7.9259*** (−3.68) 0.0164*** (22.05) 0.2953
Std. Err 0.1089 2.2847 0.0007

q75 Coef 0.6229*** (5.72) −9.4199*** (−4.33) 0.0193*** (22.39) 0.2788
Std. Err 0.1089 2.1984 0.0008

q90 Coef 0.5700*** (3.74) −9.8349*** (−3.39) 0.0228*** (16.8) 0.1883
Std. Err 0.1522 2.9004 0.0013

Hanoi Stock Exchange (HNX) — PRE-COVID19

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.7181*** (28.64) −3.2125*** (−6.58) 0.0127*** (64.95) 0.5038
Std. Err 0.0323 1.4225 0.0002

q25 Coef 0.6866*** (25.84) −1.0631** (−2.06) 0.0138*** (73.86) 0.5451
Std. Err 0.0472 1.4979 0.0002

q50 Coef 0.7078*** (28.6) −0.9403* (−1.95) 0.0149*** (85.61) 0.608
Std. Err 0.0370 0.9722 0.0002

q75 Coef 0.7352*** (24.03) −1.4741** (−2.48) 0.0161*** (74.85) 0.6635
Std. Err 0.0424 1.0879 0.0002

q90 Coef 0.7871*** (15.8) −2.4721** (−2.55) 0.0174*** (49.89) 0.7167
Std. Err 0.0678 1.7399 0.0002

Hanoi Stock Exchange (HNX) — DUR-COVID19

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.4024*** (5.66) 1.3151 (−0.94) 0.0171*** (27.88) 0.4999
Std. Err 0.0934 1.6569 0.0008

q25 Coef 0.5004*** (6.05) −0.5980 (−0.37) 0.0179*** (25.07) 0.537
Std. Err 0.0877 1.7299 0.0005

q50 Coef 0.5935*** (7.11) −1.7006 (−1.03) 0.0194*** (26.87) 0.5756
Std. Err 0.0827 1.6198 0.0007

q75 Coef 0.6027*** (5.33) −2.6191 (−1.17) 0.0221*** (22.67) 0.6201
Std. Err 0.1155 2.232 0.0007

q90 Coef 0.8048*** (7.41) −5.7581*** (−3.04) 0.0228*** (24.29) 0.608
Std. Err 0.0940 1.8681 0.0008

Note: t statistics in parentheses, *p < 0.1, **p < 0.05, ***p < 0.01.
Moreover, it was noticed that when the markets are less active
see Table 7 (Panel B)), herd behavior is more pronounced for the
OSE in the DUR-COVID19 period at 75% and 90% quantiles. On
he HNX, we cannot find the herd behavior of investors during
he fourth COVID-19 outbreak. In the PRE-COVID19 period, only
he γ2,τ coefficient is significant and negative at the lowest level
τ = 10%) on the HOSE. On the other hand, herding coeffi-
ients are negative and significant from 10% to 75% quantiles
n the HNX. Our findings imply that investors on the HNX are
ver-pessimistic and over-reacted with shrunken trading vol-
mes before the fourth wave of the COVID-19 pandemic but seem
o have a sanguine attitude with slumped trading volumes during
he fourth wave of the COVID-19 pandemic outbreak.

The evident herding behavior at high trading volumes during
he fourth COVID-19 wave outbreak can be reasonably explained
s follows. Investors tend to be more active during the pandemic
ecause social distancing and lockdowns required people to work
rom their homes (Chiah and Zhong, 2020). In the Vietnamese
tock market, trading volumes spiked in 2021 when the fourth
ave of the COVID-19 outbreak. According to VSD, the total
rading volumes at HOSE at the end of 2021 reached 184.32
illion shares, an increase of 118.68% compared to the end of
020. In addition, the quantity of newly opened accounts has
ramatically increased. It shows fresh investors significantly en-
ered the stock market when the fourth wave of the COVID-19
andemic outbroke. These less-informed investors mimic the ac-
ivity’s more-informed investors. As a result, herd behavior at
12
high trading volumes is obviously exhibited in HOSE-the largest
stock exchange in Vietnam during the fourth of the COVID-19
wave outbreak. Our finding is consistent with the results of Huang
and Wang (2017).

Overall, we find that the herd behavior of investors on Viet-
namese two largest exchanges was comparatively different when
the fourth wave of the COVID-19 pandemic broke out in Vietnam
from April 27, 2021, to May 31, 2022. Although herd behavior was
observed and increased in the HOSE during the outbreak of the
fourth wave of the COVID-19 pandemic, it appears to be mild or
absent in the HNX. Moving forward to more specific scenarios,
our empirical results provide a deeper understanding of herding
in the Vietnamese financial markets across various scenarios. We
found it interesting that when stock prices fell during the COVID-
19 pandemic, the behavior of investors was entirely different on
the two stock exchanges with respect to herding. While investors
on the HOSE simultaneously sold off stocks, investors on the HNX
were quite rational. It seems likely that investors on the HNX
believed in the recovery of the Vietnamese stock market after the
fourth wave of the COVID-19 pandemic whereas the investors on
the HOSE did not.

4.5. Estimated results from robust tests

We perform robust checks to examine the impact of the fourth
wave of the COVID-19 pandemic on herd behavior after con-
trolling for the GSCPI variable. In Panel A of Table 8, the GSCPI
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Table 7
Empirical results of QR models (Eqs. (16) and (17)) for both the HOSE and the HNX at various market conditions (during high and low trading
volumes) and during two separate periods (PRE- and DUR-COVID19).
Panel A: In high trading volume

Ho Chi Minh Stock Exchange (HOSE) – PRE-COVID19

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.6051*** (20.61) −5.5829*** (−8.70) 0.0112*** (56.41) 0.3911
Std. Err 0.0459 1.7203 0.0002

q25 Coef 0.5534*** (29.05) −4.2401*** (−10.18) 0.0123*** (95.62) 0.4442
Std. Err 0.0277 1.0869 0.0001

q50 Coef 0.5078*** (22.25) −2.023*** (−4.06) 0.0134*** (87.07) 0.4715
Std. Err 0.0388 1.4147 0.0001

q75 Coef 0.5059*** (14.90) −1.9667** (−2.65) 0.0148*** (64.52) 0.4838
Std. Err 0.0393 1.2080 0.0002

q90 Coef 0.4969*** (6.76) −1.7065 (−1.06) 0.0166*** (33.44) 0.4853
Std. Err 0.0683 1.6096 0.0005

Ho Chi Minh Stock Exchange (HOSE) – DUR-COVID19

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.3676*** (3.03) −2.4625 (−0.77) 0.0144*** (19.23) 0.2195
Std. Err 0.0913 2.4674 0.0007

q25 Coef 0.3551*** (3.92) −3.0597 (−1.17) 0.0162*** (26.35) 0.1899
Std. Err 0.0905 2.2385 0.0007

q50 Coef 0.2242* (1.84) 0.4718 (0.15) 0.0183*** (24.34) 0.1761
Std. Err 0.1676 3.9640 0.0008

q75 Coef 0.4461** (2.44) −5.6492* (−1.67) 0.0204*** (18.05) 0.1984
Std. Err 0.1339 3.3951 0.0008

q90 Coef 0.6387** (2.18) −1.1559** (−2.17) 0.0227*** (12.53) 0.1605
Std. Err 0.2219 5.3357 0.0010

Hanoi Stock Exchange (HNX) — PRE-COVID19

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.3036*** (3.27) 3.3228 (1.38) 0.0182*** (26.03) 0.3906
Std. Err 0.1127 2.8805 0.0007

q25 Coef 0.4918*** (4.22) 0.6898 (0.23) 0.0186*** (21.16) 0.367
Std. Err 0.1235 3.2758 0.0008

q50 Coef 0.4688*** (3.87) 0.2327 (0.07) 0.0210*** (22.96) 0.3781
Std. Err 0.0940 2.4542 0.0007

q75 Coef 0.5247** (2.68) −2.2546 (−0.45) 0.0237*** (16.06) 0.3635
Std. Err 0.2204 5.0489 0.0019

q90 Coef 0.6487** (2.08) −5.8158 (−0.72) 0.0265*** (11.28) 0.3709
Std. Err 0.1715 4.3846 0.0010

Hanoi Stock Exchange (HNX) – DUR-COVID19

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.6561*** (19.46) −0.4292 (−0.59) 0.0134*** (57.04) 0.5034
Std. Err 0.0434 1.0068 50.85

q25 Coef 0.7093*** (30.64) −1.1371 (−1.29) 0.0141*** (87.23) 0.5623
Std. Err 0.0311 0.8823 78.34

q50 Coef 0.7221*** (30.23) −1.2591 (−1.62) 0.0152*** (91.36) 0.6095
Std. Err 0.0278 0.7767 94.57

q75 Coef 0.6907*** (19.22) −0.4519 (−0.48) 0.0168*** (67.12) 0.648
Std. Err 0.0298 0.9348 79.29

q90 Coef 0.6687*** (12.58) −0.4035 (−0.32) 0.0191*** (51.6) 0.684
Std. Err 0.0537 1.2667 44.6

Panel B: In low trading volume

Ho Chi Minh Stock Exchange (HOSE) – PRE-COVID19

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.5174*** (14.07) −2.1656* (−1.87) 0.0111*** (59.60) 0.3752
Std. Err 0.0477 2.1579 0.0002

q25 Coef 0.4575*** (16.28) 0.8039 (0.91) 0.0120*** (84.49) 0.4173
Std. Err 0.0460 2.2655 0.0001

q50 Coef 0.3703*** (13.88) 4.4789*** (5.34) 0.0133*** (98.62) 0.4664
Std. Err 0.0307 1.1935 0.0001

q75 Coef 0.3195*** (9.01) 5.8823*** (5.28) 0.0146*** (81.40) 0.5142
Std. Err 0.0302 1.0952 0.0002

q90 Coef 0.3409*** (5.58) 4.2924** (2.23) 0.0159*** (51.22) 0.5486
Std. Err 0.0449 1.4845 0.0003

(continued on next page)
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Table 7 (continued).
Ho Chi Minh Stock Exchange (HOSE) — DUR-COVID19

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.3019*** (6.21) −1.6139 (−1.40) 0.0139*** (43.31) 0.2366
Std. Err 0.0631 1.3784 0.0004

q25 Coef 0.3276*** (4.98) −1.8725 (−1.20) 0.0148*** (34.13) 0.2306
Std. Err 0.0713 2.0979 0.0004

q50 Coef 0.3118*** (3.99) −1.9788 (−1.07) 0.0162*** (31.46) 0.2234
Std. Err 0.1099 3.3695 0.0006

q75 Coef 0.5195*** (4.30) −6.3788** (−2.23) 0.0173*** (21.72) 0.2728
Std. Err 0.1670 5.5376 0.0005

q90 Coef 0.6906*** (4.70) −10.5339** (−3.03) 0.0187*** (19.29) 0.3266
Std. Err 0.1691 5.3652 0.0009

Hanoi Stock Exchange (HNX) – PRE-COVID19

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.7811*** (34.44) −3.9180*** (−7.76) 0.0122*** (80.93) 0.5015
Std. Err 0.0494 1.9738 0.0002

q25 Coef 0.7867*** (31.66) −3.4340*** (−6.21) 0.0132*** (80.26) 0.5325
Std. Err 0.0639 2.3342 0.0002

q50 Coef 0.7245*** (32.43) −0.7040 (−1.42) 0.0146*** (99.05) 0.5922
Std. Err 0.0462 1.5588 0.0002

q75 Coef 0.7446*** (27.21) −1.5538** (−2.55) 0.0159*** (87.88) 0.6492
Std. Err 0.0387 1.0898 0.0001

q90 Coef 0.7325*** (17.15) −1.2862 (−1.35) 0.0173*** (61.37) 0.7009
Std. Err 0.0522 1.3642 0.0003

Hanoi Stock Exchange (HNX) — DUR-COVID19

Absolute
return

(t-stat) Squared
return

(t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.4036*** (4.93) 1.1854 (0.72) 0.0172*** (25.42) 0.4315
Std. Err 0.0901 1.5584 0.0001

q25 Coef 0.4291*** (7.62) 0.4975 (0.44) 0.0183*** (39.48) 0.4551
Std. Err 0.0662 1.4547 0.0004

q50 Coef 0.4329*** (6.41) 0.7525 (0.56) 0.0198*** (35.53) 0.4885
Std. Err 0.0690 1.3537 0.0005

q75 Coef 0.4702*** (5.19) 0.1306 (0.07) 0.0216*** (28.92) 0.5651
Std. Err 0.0913 1.6221 0.0005

q90 Coef 0.6491*** (5.79) −3.1934 (−1.42) 0.0229*** (24.74) 0.6010
Std. Err 0.1040 2.0729 0.0006

Note: t statistics in parentheses, *p < 0.1, **p < 0.05, ***p < 0.01.
oefficient is positive and significant at all quantiles. The positive
oefficients of the GSCPI variable are larger at higher quantiles.
s the global supply chain pressure accelerates, the degree of
tock return dispersions also increases. This evidence suggests
he moderating role of the COVID-19 pandemic in the herding
f the Vietnamese stock market. Panel B of Table 8 reports the
mpact of GSCPI on the stock return dispersions in two subsam-
les (PRE-COVID19 and DUR-COVID19). For HOSE, the magnitude
f the GSCPI positive coefficient in the PRE-COVID19 sample is
ignificantly higher than the one in the DUR-COVID19 sample. For
NX, the coefficient of the GSCPI variable is significantly negative
r insignificantly positive in the DUR-COVID19 sample. Estimated
esults show that herding in the HOSE is triggered by the in-
reased pressure on the global supply chain caused by the fourth
ave of the COVID-19 pandemic. In both Panels A and B, the
ign and significance of the main independent variables (Absolute
eturn (Rm,t ) and Square return (Rm,t

2)) did not change compared
o previous results. Overall, our previous findings are robust.

. Conclusions

This study examines the herd behavior of investors in the Viet-
amese stock market from January 2016 to May 2022. Our empir-
cal model proposed by Chang et al. (2000) was used to test herd-
ng in the HOSE and the HNX — two quite different kinds of stock
arkets. The QR estimations are applied to consider the herd
ehavior at different dispersions of stock returns. Our research
14
provides a depth insight to investors and policymakers about
stock pricing and market risk management in the COVID-19 crisis.

This study contributes to behavioral finance literature in the
following respects. Firstly, consistent with the previous studies on
the Vietnamese stock market, our findings confirm and extend
the evidence for the existence of investors’ herd behavior from
January 2016 to May 2022. Results show that investors tend to
herd in high trading volume, low trading volume, and downside
markets. However, no evidence of herd behavior was found in up-
side markets. These findings are robust for both stock exchanges
(HOSE and HNX). Secondly, participants on the HOSE showed
irrationality during the fourth wave of the COVID-19 outbreak
with herd behavior detected. Conversely, investors in the HNX
proved to be relatively immune when the fourth wave of the
COVID-19 pandemic broke out in Vietnam. Thus, Vietnamese pol-
icymakers have to be concerned about potentially destabilizing
effects on the HOSE (the largest stock exchange in Vietnam).
Thirdly, the fourth wave of the COVID-19 pandemic was unprece-
dented and affected Vietnamese markets considerably, with a se-
rious impact on HCMC. The reliable information to HOSE investors
might be limited and combined with high investors’ fear might
have led to them imitating the behavior of others or relying too
much on public behaviors, consequently, leading to mistakes in
the valuation and trading of stocks. Moreover, results show that
excessive investors’ fear during the fourth COVID-19 pandemic
outbreak became more extreme during the declining market
phase.
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Table 8
Robust tests.
Panel A: Robust check for the whole sample

Ho Chi Minh Stock Exchange (HOSE)

Absolute return (t-stat) Squared
return

(t-stat) GSCPI (t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.5216*** (40.11) −5.1191*** (−4.53) 0.0005*** (12.01) 0.0113*** (73.31) 0.3851
Std. Err 0.0309 1.1297 0.0000 0.0001

q25 Coef 0.5002*** (20.43) −4.0655*** (−4.93) 0.0007*** (11.03) 0.0122*** (104.93) 0.4328
Std. Err 0.0244 0.8241 0.0001 0.0001

q50 Coef 0.4886*** (18.51) −2.535** (−2.17) 0.0009*** (25.74) 0.0131*** (114.58) 0.4848
Std. Err 0.0264 1.1671 0.0000 0.0001

q75 Coef 0.4568*** (17.04) −0.7767 (−0.73) 0.0013*** (17.53) 0.0141*** (103.84) 0.5272
Std. Err 0.0268 1.0695 0.0001 0.0001

q90 Coef 0.4157*** (13.84) 0.7651 (0.75) 0.0019*** (18.26) 0.0152*** (115.21) 0.5656
Std. Err 0.0329 1.0147 0.0001 0.0001

Hanoi Stock Exchange (HNX)

Absolute return (t-stat) Squared
return

(t-stat) GSCPI (t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.6645*** (24.67) −2.7519*** (−7.72) 0.0008*** (12.35) 0.0129*** (89.17) 0.5305
Std. Err 0.0269 0.6733 0.0001 0.0001

q25 Coef 0.6528*** (22.22) −1.9484** (−2.19) 0.0009*** (15.35) 0.0139*** (93.47) 0.5772
Std. Err 0.0293 0.8889 0.0001 0.0002

q50 Coef 0.6576*** (30.37) −1.2686* (−1.79) 0.0012*** (21.18) 0.0149*** (116.5) 0.6326
Std. Err 0.0216 0.3801 0.0001 0.0001

q75 Coef 0.6465*** (31.66) −0.5136 (−0.79) 0.0015*** (23.16) 0.0161*** (140.97) 0.6874
Std. Err 0.0204 0.5932 0.0001 0.0002

q90 Coef 0.7030*** (22.28) 0.1341 (0.19) 0.0018*** (22.33) 0.0174*** (84.37) 0.7291
Std. Err 0.0497 0.7224 0.0001 0.0002

Panel B: Robust check for two sub-samples

Ho Chi Minh Stock Exchange (HOSE) – PRE-COVID19

Absolute return (t-stat) Squared
return

(t-stat) GSCPI (t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.5487*** (12.04) −4.8593*** (−2.66) 0.0006*** (6.53) 0.0111*** (48.43) 0.3875
Std. Err 0.0456 1.8273 0.0001 0.0002

q25 Coef 0.5244*** (23.82) −4.0229*** (−4.63) 0.0007*** (6.14) 0.0122*** (94.59) 0.4425
Std. Err 0.0220 0.8692 0.0001 0.0001

q50 Coef 0.5014*** (19.23) −2.6775** (−2.27) 0.0010*** (9.7) 0.0131*** (101.64) 0.506
Std. Err 0.0261 1.1794 0.0001 0.0001

q75 Coef 0.4285*** (11.73) 0.4878 (0.37) 0.0014*** (8.43) 0.0142*** (69.76) 0.5704
Std. Err 0.0365 1.3346 0.0002 0.0002

q90 Coef 0.3778*** (14.54) 2.1211** (2.56) 0.0021*** (17.6) 0.0154*** (87.56) 0.6238
Std. Err 0.0260 0.8278 0.0001 0.0002

Hanoi Stock Exchange (HNX) – PRE-COVID19

Absolute return (t-stat) Squared
return

(t-stat) GSCPI (t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.7212*** (20.87) −2.6075** (−2.36) 0.0009*** (10.18) 0.0127*** (68.45) 0.5589
Std. Err 0.0346 1.1059 0.0001 0.0002

q25 Coef 0.6955*** (24.60) −1.4829* (−1.77) 0.0010*** (9.37) 0.0138*** (108.70) 0.6074
Std. Err 0.0283 0.8384 0.0001 0.0001

q50 Coef 0.6697*** (25.80) −0.5797 (−0.71) 0.0012*** (13.21) 0.0149*** (117.41) 0.6659
Std. Err 0.0260 0.8211 0.0001 0.0001

q75 Coef 0.6664*** (20.86) −0.7154 (−0.83) 0.0015*** (13.16) 0.0161*** (112.33) 0.7239
Std. Err 0.0319 0.8592 0.0001 0.0001

q90 Coef 0.6240*** (18.45) 0.5687 (0.53) 0.0014*** (8.04) 0.0174*** (80.16) 0.7674
Std. Err 0.0338 1.0708 0.0002 0.0002

Ho Chi Minh Stock Exchange (HOSE) – DUR-COVID19

Absolute return (t-stat) Squared
return

(t-stat) GSCPI (t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.3822*** (7.59) −3.0157** (−2.23) 0.0008** (1.94) 0.0111*** (7.89) 0.2442
Std. Err 0.0503 1.3526 0.0004 0.0014

q25 Coef 0.3017*** (6.76) −1.7607* (−1.62) 0.0014*** (6.12) 0.0112*** (11.95) 0.2537
Std. Err 0.0447 1.0874 0.0002 0.0009

q50 Coef 0.4111*** (5.64) −3.3933* (−1.97) 0.0014*** (4.5) 0.0118*** (12.64) 0.2456
Std. Err 0.0729 1.7212 0.0003 0.0009

q75 Coef 0.5515*** (5.37) −6.7599*** (−3.02) 0.0024*** (5.44) 0.0103*** (6.57) 0.2704
Std. Err 0.1027 2.2397 0.0004 0.0004

q90 Coef 0.6542*** (6.59) −9.6699*** (−4.94) 0.0031** (2.61) 0.0103** (2.75) 0.2685
Std. Err 0.0992 1.9579 0.0012 0.0037

(continued on next page)
15



H.M. Nguyen, W. Bakry and T.H.G. Vuong Journal of Behavioral and Experimental Finance 38 (2023) 100807

s
c
s
i
a
i
m
p
c
i
m
i
a
a
f
i
m
d
u

h
i
s
i

C

o
–
q
W
G
S
r

A

I
t
T
f
r
c

R

A

Table 8 (continued).
Hanoi Stock Exchange (HNX) – DUR-COVID19

Absolute return (t-stat) Squared
return

(t-stat) GSCPI (t-stat) _cons (t-stat) Pseudo R2

q10 Coef 0.5062*** (5.32) −1.5997*** (−0.88) −0.0016** (−2.49) 0.0215*** (10.80) 0.4736
Std. Err 0.0952 1.8109 0.0007 0.0020

q25 Coef 0.5299*** (7.85) −1.5098 (−0.77) −0.0020*** (−3.11) 0.0235*** (15.19) 0.4940
Std. Err 0.0675 1.9485 0.0007 0.0015

q50 Coef 0.5780*** (11.75) −1.2494 (−0.94) −0.0007*** (−2.72) 0.0216*** (32.45) 0.5519
Std. Err 0.0492 1.3315 0.0003 0.0007

q75 Coef 0.6404*** (7.72) −2.7231 (−1.56) 0.0002 (0.35) 0.0211*** (18.17) 0.6073
Std. Err 0.0830 1.7452 0.0005 0.0005

q90 Coef 0.7275*** (10.86) −3.4033** (−2.44) 0.0001 (0.18) 0.0224*** (13.12) 0.6142
Std. Err 0.0670 1.3969 0.0006 0.0017

Note: t statistics in parentheses, *p < 0.1, **p < 0.05, ***p < 0.01.
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Our findings suggest several implications for policymakers and
ecurities investors during both usual and unexpected market
onditions in Vietnam. Firstly, the State Securities Commission
hould issue more detailed policies to increase information qual-
ty and transparency, fostering investor confidence in official
nnouncements by enterprises. Secondly, the government should
mpose severe sanctions for insider trading, price speculation, and
anipulation to create a safer investment environment. Thirdly,
olicies should be implemented to improve investors’ analyti-
al skills and knowledge to make informed decisions. Lastly, as
ndividual investors make up the majority in Vietnam’s stock
arket, the government should enact policies to protect their

nterests. Our empirical results encourage investors to be vigilant
nd to avoid imitating others’ behavior in the face of crisis, as this
ccelerates investment risks. Investors should be equipped with
undamental investment knowledge, be careful with available
nformation flows, and analyze information thoroughly before
aking investment decisions in turmoils. Further, the usage of
erivative contracts may help investors hedge risks caused by
nexpected shocks in the stock market.
A limitation of this research is that we did not examine

erd behavior between individual and institutional investors dur-
ng the fourth wave of COVID-19 in Vietnam. Thus, future re-
earch can investigate herding among different investor groups
n emerging markets in unstable periods.
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