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ABSTRACT

In this paper, we empirically investigate the effect of short selling on market volatility during
exogenously-induced uncertainties. Using the Covid-19 pandemic and the onset of the Russian-
Ukraine Conflicts periods as event study, we employ the asymmetric EGARCH model. We show
high persistence and asymmetric effects of market volatility during the pre-covid outbreak and
post-covid outbreak periods. We find evidence that short selling increases market volatility during
the pre-covid outbreak period while the period of the Russian-Ukraine conflict is characterized by
reduced volatility. We find no evidence of short selling effect on market volatility during the post-
covid outbreak period. Our findings provide significant implications for short-selling strategies
during crisis periods.
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1 INTRODUCTION

The years 2020 to 2022 represent an exogenous
shock to the financial markets and global
economy. The outbreak of the novel coronavirus
(Covid-19) in 2020 led to an unprecedented
impact on the global financial markets (Ding
et al., 2021). The recovery from the pandemic
has been impeded by another crisis; the Russian
invasion of Ukraine which began in February

2022. These crises have generated high uncer-
tainties in the financial markets. The outbreak
of Covid-19 led to market declines and increased
market risks (Zhang et al., 2020). While the
effect of Covid-19 on the financial markets (see
Zhang et al., 2020; Ding et al., 2021; Guo et al.,
2021; Liu et al., 2022) and the impact of the
Russian-Ukraine on the financial market (see
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Umar et al., 2022b; Boungou and Yatié, 2022)
is well documented in existing literature, little
is known about the behaviour of short sellers
during these turbulent times. Given the signifi-
cant role short sellers play in securities trading
and their impact during bearish markets, it is
vital to analyse how they contribute to risk in
financial markets during these periods.

This paper aims to investigate the effect of
short selling on volatility in the U.S. stock
market during the Covid-19 outbreak and the
onset of the Russian-Ukraine conflict. On the
Covid-19 outbreak, few studies have examined
its impact on market volatility (see Albulescu,
2021; Baker et al., 2020; Zaremba et al., 2020)
but little evidence is provided on the impact
of short sellers on volatility. In the literature,
our paper is close to the recent study of
Lin et al. (2022) which examines the effect
of margin trading and short selling on stock
return volatility. They show no evidence that
short selling destabilizes the stock market and
observe that intensified short selling effectively
reduces return volatility when infection risk is
high. While Lin et al. (2022) investigate the
Chinese stock market, our paper focuses on the
US stock market and extends the data to cover
the recovery period of Covid-19 and the onset
of the Russian-Ukraine conflict.

Our paper contributes to the emerging liter-
ature to investigate the impact of the covid-19
outbreak and the Russian-Ukraine conflict on
the financial market and focus on the effect of

2 LITERATURE REVIEW

short selling on volatility. Using the asymmetric
EGARCH model proposed by Nelson (1991), we
show that there is high volatility persistence
and asymmetric effects during the pre-covid
outbreak and post-covid outbreak periods in
market volatility. We show that the pre-covid
outbreak is associated with bullish market
conditions and short selling during the period
increases the market volatility. We explain
these results as investors can process available
information better to identify overvalued stocks
and apply them in their trading strategies under
bullish market conditions. Our analysis of short
selling during the post-covid outbreak period
shows that there is no significant effect on
market volatility. We argue that the uncertain-
ties in the financial markets were short-term
and caused by speculations of market players.
Short-selling activities during the period of
the Russian-Ukraine conflict reduce market
volatility. The period is characterized by high
inflation and interest rate hikes which makes the
debt market more attractive to stocks. Investors
are likely to reduce their stock portfolio, and
this can lead to price falls. Short sellers can take
advantage to increase short positions to hedge
against their risk exposures.

The remainder of this paper is organized as
follows. In section 2 we provide a review of
existing literature. Section 3 introduces the data
and methodology. In section 4, we present the
empirical results of the analysis while section 5
concludes the study.

Volatility in the financial market indicates the
price fluctuations of securities. It is used as a
proxy for risk measurement and an important
variable for investment and asset pricing (Zhang
et al., 2020). The vast literature has examined
the impact of exogenous factors on market
volatility. Albulescu (2021) investigate the im-
pact of the coronavirus pandemic uncertainty
on the U.S. financial market volatility. He
argued that both new infections and the fatality
ratio recorded positively influenced the US
financial market.

Zaremba et al. (2020) examine stock data on
a global level (from 67 countries) during the
Covid-19 period using data from January to
April 2020 and provide evidence that stringent
policy responses led to a significant increase
in market volatility. Bakas and Triantafyllou
(2020) show a strong negative effect of covid-
19 on commodity volatility using quarterly data
from the S&P GSCI broad commodity index
from 1996 Q1 to 2020 Q1.

Market regulators always target short-selling
activities to introduce bans during turbulent
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periods to stabilise the markets. While bans
were introduced in some European countries
during Covid-19, no bans were introduced in
the U.S. market. Bessler and Vendrasco (2022)
argue that bans introduced on short selling
failed to boost stock prices, reduce volatility
and preserve liquidity when they studied 12
European countries (6 countries with bans on
short selling) from 2" January 2020 to 30"
June 2020. They further recommend regula-
tors should abstain from imposing short-selling
bans. The emerging literature on the effect of
Covid-19 on the financial markets has mainly
employed data that covers the onset of the out-
break in 2020. Prior to the Russian invasion of
Ukraine, the global economy was on a recovery
trend from the Covid outbreak. It is vital to
analyse the effect of the covid outbreak with
available data to capture the recovery period.
The literature on the ongoing Russia-Ukraine
conflict is expanding and early studies have pro-
vided evidence of adverse effects on the financial
markets. The conflict poses geopolitical-induced
uncertainty in the global economy and financial
markets. This leads to many economists pre-
dicting a recession in most developed economies
and high speculative market activities. Boun-
gou and Yatié (2022) show that the war has neg-
atively impacted the world’s stock indices and
this effect was more significant after the inva-
sion of Ukraine when they study indices from 94
countries from 2274 January 2022 to 24'" March
2022. Boubaker et al. (2022) provide evidence
that the invasion generated negative cumula-
tive abnormal returns for global stock market
indices but with heterogenous effects when they
examine all countries in the Morgan Stanley
Capital Investment (MSCI) market. Chortane
and Pandey (2022) examine the impact of
the Russia-Ukraine war on the value of global

currencies against the US dollar (USD) and
show that the war adversely affected global cur-
rencies, however on the regional level, European
currencies depreciated against the USD while
Pacific currencies appreciated significantly.

Engelberg et al. (2012) argue short sellers
trading advantage emerges from their ability to
analyze publicly available information. The in-
formation provides valuable opportunities that
influence trading strategies used by short sellers
who are considered to be skilled processors
of information. The two crises create a pes-
simistic view in investors on the performance
of the financial markets and influences them
to take short positions to either hedge against
risk or profit from expected market declines.
Greppmair et al. (2022) study how informed
market participants incorporate fiscal space
into their trading decisions in the European
market during Covid-19. They suggest that
after the outbreak of Covid-19, short sellers
correctly anticipated the underperformance of
illiquid firms in countries with low credit
ratings. They highlight the skills of short
sellers as they were adept to process complex
information on the unprecedented effects of the
pandemic by linking the economic consequences
to the financial markets. On the Russian-
Ukraine conflict, Umar et al. (2022a) analyse
how short stocks respond to military conflicts
and employ sectoral shorted equity indices from
2nd February 2022 to 5% July 2022. They
show strong and high co-movement between
the shorted shocks and geopolitical risk and
provide evidence that hedging strategies with
shorted shocks would be beneficial. This study
contributes to the literature and focuses on
how short-selling activities affect risk during
unprecedented market uncertainties caused by
exogenous factors.

3 METHODOLOGY AND DATA

3.1 Data

Our data sample comprises two sets — the
daily NYSE CI (New York Stock Exchange
Composite Index) and short selling between

1%t January 2019 and 31%% October 2022. The
daily NYSE CI index is obtained from Yahoo
Finance! and consists of 965 observations. We
use the daily log return of the NYSE CI. The
NYSE CI is used to represent the stock market

Thttps://finance.yahoo.com/quote/%5ENYA/history?p=Y5ENYA
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in the U.S. and it consists of all common stock
listed on the New York Stock Exchange which
includes, tracking stocks, REITs, ADRs and
foreign stocks. The short-selling data is ob-
tained from the Financial Industry Regulatory
Authority (FINRA) database?. The daily short
sale volume data provided by FINRA consist
of the date, symbol, short volume, and total
volume of all list stocks. We aggregate the
short volume and total volume for each stock to
obtain the total trading volumes for each daily.

We use 2 important dates of announcement
and events to categorise the data into the pre-
covid outbreak, post-covid outbreak and the
Russian-Ukraine conflict periods. Prior studies
have used the event-study method to choose
dates covid-19 is publicly announced (see Baker
et al., 2020; Kim et al., 2020; Ding et al.,
2021). The World Health Organisation (WHO)
declared the Covid-19 outbreak a pandemic on
11** March 2020. Thus, we choose 10" March
2020 as the cut-off point for the pre-covid
period. The Russian invasion of Ukraine began
on 24" February 2022, hence we choose 23™4
February 2022 as the cut-off point for the post-
covid outbreak. The pre-covid period consists
of data from 01.01.2019 to 10.03.2020; the post-
covid period from 11.03.2020 to 23.02.2022 and
the Russian-Ukraine conflict from 24.02.2022 to
31.10.2022.

Tab. 3 in the Annex presents the descriptive
statistics of the NYSE composite index (NYSE
CI) and short volumes for the three periods;
pre-covid outbreak, post-covid outbreak and
Russian-Ukraine conflict. The NYSE CI re-
turned between 0.0001 and 0.0429 for the pre-
covid outbreak; 0.0007 and 0.0956 during the
post-covid outbreak; —0.0005 and 0.0329 during
the conflict. The post-covid outbreak period is
the most volatile. The returns distribution of
the index is negatively skewed with high excess
kurtosis in all periods except the Russian-
Ukraine conflict. This indicates the return series
is not normally distributed and confirms the
presence of volatility in all periods. The short
volumes are at the highest and most volatile
during the post-covid outbreak. This is followed

by the period of the Russian-Ukraine war.
This indicates the level of uncertainties in the
financial market during the pandemic. The
decline in stock prices and the increase in short-
selling activities are captured in Fig.1 and
Fig. 3 in the Annex.

3.2 Methodology

We apply the Exponential GARCH (EGARCH)
model proposed by Nelson (1991) to investigate
the effect of short selling during crisis periods.
The EGARCH model detects the asymmetric
(leverage) effect in the volatility.

The conditional variance of EGARCH (1,1)
model is specified as follows:

vl

In(57) = o+ 1 52! -
F R 4y (),

(1)

where In(0?) represents the conditional vari-
ance of the NYSE CI, 50 represents the

constant of volatility, T‘Sf 1 measures the
asymmetric effect of the volatility, 67 ; is
the variance estimation of the previous period

and [ P;: 1' \/g-‘ captures the impact of

changes in news on volatility.
We follow Engelberg et al. (2012) and He et

al. (2022) to construct the short ratio as follows:

ShortVol;

ShortRatio; = ——————
orthatios TotalVol,’

(2)
where ShortRatio; is the aggregate short ratio
day t, ShortVol; is the aggregate short volume
on day t and TotalVol; is the total aggregate
total volume on day ¢.

To investigate the impact of short selling on
market volatility, we follow Chen et al. (2011)
and introduce short ratio as an additional
regressor to equation (1) as

In(67) = 6o+ o [ =2 — /2] +
€t—1

+ Y70+ B In(67 ) +
+ A ShortRatioy,

3)

where A is the parameter of the short ratio.

2https://wuw.finra.org/finra-data/browse-catalog/short-sale-volume-data/

daily-short-sale-volume-files
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Note: All data are sampled from January 2019 to October 2022. The trading prices of the
NYSE Composite Index and short volumes are indicated on the y-axis of the first and second graphs.
The periods are indicated on the z-axis for both graphs.

Fig. 1: NYSE Composite Index and Short volumes

The EGARCH model follows a Generalized flz) = Lo [-11%]"] (4)
Error Distribution (GED). The distribution of r2ttvr(e)
GARCH models is assumed to be normally —00 < 2 < 00

distributed, however, the assumption does not
suit financial time series with excess kurtosis. where T is the gamma function, and
Nelson (1991) applies the GED to depict the

leptokurosis of the time series. LT ( 1 ) 3
Nelson (1991) expresses the density function = |27 - T (g) ) (5)
of the GED as: v

v denotes the shape parameter, z follows a
standard normal distribution when v = 2.
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4 RESULTS

In this section, we provide the results of the
empirical analysis. First, we run the EGARCH
(1,1) model on the NYSE CI to estimate the
market volatility. We provide the analysis in
Tab. 1. The ARCH term (f;) indicates the
volatility clustering of the market. The coefli-
cients for all periods are positive. The pre-covid
outbreak and post-covid outbreak periods are
significant at a 5% and 1% level respectively.
This implies that larger shocks to the market
returns, regardless of the signs, will increase the
volatility to a greater extent than smaller shocks
for the periods (Elyasiani and Mansur, 2017).
The post-covid outbreak period exhibits the
strongest clustering tendency with a coefficient
of 0.2597. This is driven by the high level of
uncertainties in the financial markets after the
declaration of the pandemic.

The GARCH effect (82) determines how
the past conditional volatilities of the market
influence the current conditional volatility. The
coefficients (35 for all periods are positive and
significant at a 1% level. This implies the
current volatilities for the pre-covid outbreak,
post-covid outbreak and the Russian-Ukraine
conflict periods are more dependent on the
previous volatility of the market. The periods
exhibit high volatility persistence (81 + B2)
which shows that volatility shocks take a higher
time to dissipate.

The asymmetric effect (Y) is negative for
the pre-covid outbreak and post-covid outbreak
period and positive for the period of the
Russian-Ukraine conflict. The coefficients of the
pre-covid and post-covid outbreaks are —0.3065
and —0.1499 respectively and significant at a
1% level. The coefficient of the Russian-Ukraine
conflict period is 0.1399 but not significant. The
negative coefficients of the asymmetric effect
imply that negative shocks increase market
volatility more than positive shocks for the pre-
covid outbreak and post-covid outbreak periods
(Jeribi et al., 2015; Fakhfekh et al., 2016). Fig. 2
shows the high volatility in the market during
the post-covid outbreak period.

We present the main analysis of the effect
of short selling during the pre-covid outbreak,

post-covid outbreak and the Russian-Ukraine
conflict in Tab. 2. The U.S. financial market
during the pre-covid outbreak (2019) was on
a positive trajectory after recovering from the
negative performance in 2018. Investors’ confi-
dence increased and the markets performed bet-
ter ending the 2019 calendar year with positive
returns on major indices. The results of the pre-
covid period in our analysis exhibit significant
high volatility persistence and asymmetry in the
market. The coefficient of short selling on the
market (\) is positive and significant at a 1%
level (2.2464). This implies that short-selling
activities increase the market volatility during
the pre-covid outbreak. The period is associated
with increased market activities and prices.
Short sellers and investors identify over-valued
stocks and predict future price falls either
through their analysis of stock or speculations.
These activities lead to high volatility in the
market. This finding is consistent with Ho et
al. (2022) which indicates that short selling has
some incremental positive effects on volatility.
The post-covid outbreak period is charac-
terised by uncertainties in the global market.
The announcement by World Health Organi-
zation (WHO) led to lockdowns introduced by
most governments to limit the spread of the
disease. This led to a decline in the financial
markets and an increase in short-selling activ-
ities. The period exhibits an asymmetric effect
of short-selling activities with a coefficient of
—0.1677. The coeflicient of short selling on the
market volatility is 1.0244 but not significant.
This indicates short selling does not impact
market volatility during the post-covid period.
We explain this results that the covid outbreaks
resulted in uncertainties in the financial market
however since there were no short-selling bans
in the U.S., the market recovered. Government
measures such as vaccine roll-out were able to
control the spread of the disease and restore
investors‘ confidence in the markets. We suggest
that the increase in short-selling activities dur-
ing the period was mainly speculative and had
no economic or fundamental basis. However,
short sellers may have profited in the short term
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Note: Estimated GARCH (1,1) and EGARCH (1,1) conditional volatilities of the NYSE Composite Index.
Conditional volatility ranges from 0.000 to 0.008 on the y-axis. Period for sample data indicated on the z-axis.

Fig. 2: Estimated conditional volatility of the NYSE Composite Index

during the onset of the pandemic. This implies
investors can increase their short positions in
the short term during uncertain periods caused
by exogenous factors.

The period of the Russian-Ukraine conflict
has impeded the full recovery of the global
economy from the Covid-19 pandemic. Russian
plays an important role in the supply of natural
gas while Ukraine is a key exporter of grains.
The conflict has resulted in high energy and
food prices across the globe leading to higher
inflation and raising the cost of living for many
countries. While the U.S. does not directly rely
on Russian gas, the significant increase in global
energy prices during the conflict is witnessed in
the U.S. markets. In an attempt to control the
high inflation, the Federal Reserve (FED) of the
U.S. has increased the interest rate by 75 basis

points on 4 conservative reviews to 3.75-4%3.
The U.S. stock market is sensitive to the FED
rates and the increases have led to the decline
of major market indices. The effect of short
selling on market volatility during the period
is negative and significant at a 5% level. We
conclude that short selling during the period of
the Russian-Ukraine conflict reduces the market
volatility in the U.S. This is attributed to
uncertainties in the financial markets from the
continuous increase of interest rates. Higher
rates imply investors shift their attention to
bonds which provide high yields. This can lead
to investors increasing their portfolio alloca-
tions in bonds and reducing that in stocks.
When this happens it can increase the volatility
in the stock market and short sellers can use
their short positions to hedge against risk.

3https ://finance.yahoo.com/news/fed-set-to-raise-rates-powell-rate-hike-path-101845316.html?fr=

sycsrp_catchall
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Tab. 1: EGARCH (1,1) estimates for NYSE CI

Full Period Pre-Covid Outbreak  Post-Covid Outbreak Russian-Ukraine Conflict
Bo —0.3047%** —0.6027** —0.3087** —13.5873**
(0.0919) (0.2623) (0.1476) (3.8235)
B1 0.2633*** 0.2130** 0.2597*** 0.0937
(0.0400) (0.0893) (0.0513) (0.0874)
B2 0.9668%** 0.9394%** 0.9658%** 0.8032%**
(0.0098) (0.0267) (0.0160) (0.2128)
T —0.1811%** —0.3065%** —0.1499*** 0.1399
(0.0259) (0.0450) (0.0420) (0.1069)
Log-likelihood 3119.11 1071.76 1550.51 491.8
Obs. 965 299 494 172

Note: ¥** and ** are significant at 1% and 5% respectively. Robust standard errors are in parentheses. The parameter

estimates follow GED.

Tab. 2: Effect of short selling on volatility

Full Period Pre-Covid Outbreak  Post-Covid Outbreak Russian-Ukraine Conflict
Bo —0.7876%** —0.5676 —0.8724 —4.2254
(0.2352) (0.3800) (0.4790) (5.0964)
51 0.2344%** 0.2114%* 0.2477%** 0.1047
(0.0418) (0.0910) (0.0550) (0.0892)
B2 0.9608%** 0.9385%** 0.9550%** 0.7911%**
(0.0111) (0.0269) (0.0206) (0.2177)
T —0.1905%** —0.3081%** —0.1677*** 0.1914
(0.0260) (0.0465) (0.0438) (0.1084)
A 0.9360*** 2.2464*** 1.0244 —19.0345**
(0.3561) (0.6110) (0.7486) (8.0171)
Log-likelihood 3119.34 1071.77 1551.42 495.34
Obs. 965 299 494 172

Note: *** and ** are significant at 1% and 5% respectively. Robust standard errors are in parentheses. The parameter

estimates follow GED.

5 DISCUSSION AND CONCLUSIONS

In this study, we analyse the effects of short
selling on market volatility in the U.S. stock
market during crisis periods. Using daily short
selling and the NYSE composite index data, we
apply the asymmetric EGARCH (1,1) model.
We use two exogenous factors, the Covid-19
pandemic, and the ongoing Russian-Ukraine
conflict as events study to divide our data into
the pre-covid outbreak, post-covid outbreak
and Russian-Ukraine conflict periods.

First, we analyse the effects of the two events
on market volatility. We show that there is high
volatility persistence and asymmetric effects
during the pre-covid outbreak and post-covid
outbreak periods in market volatility. The neg-

ative shocks in the market increase the volatility
more than the positive shocks. These character-
istics are consistent with the literature on stock
markets. We proceed to identify the effect of
short-selling activities on market volatility. Our
results show that during the pre-covid outbreak
period, short selling is associated with an
increase in market volatility. The period is char-
acterized by increasing market activities and
prices and short sellers can analyse available
information. The Short selling activities are
associated with an increase in market volatility
during bullish market conditions.

Our findings during the post-covid outbreak
period show while uncertainties in the financial
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market and economy increased, short selling has
no significant effect on market volatility. We
argue that the uncertainties were short-term
and caused by the speculations of investors and
have no economic or fundamental basis. There
were no short-selling bans in the U.S. markets
and the policies introduced by the government
to control the pandemic restored investors’
confidence and market recovery from the sharp
price falls. The Russian-Ukraine conflict has
led to unprecedented inflation across the globe.
As a result, central banks have increased their
interest rates as a measure. This directly affects
the financial markets. During the Russian-
Ukraine conflict period, short-selling activities

6 REFERENCES

reduce market volatility. This implies investors
can use their short positions to reduce their risk
exposure.

Our results provide important implications
for policymakers and regulators. Our findings
show that short-selling activities can continue
during crisis periods and we recommend regu-
lators should not introduce new bans. However,
strengthen their monitoring activities of short
sellers to prevent market manipulations. The
findings give better insights to investors and
short sellers on the periods to either increase or
decrease their short positions in their portfolio
to profit from price falls and mitigate against
risk during crisis periods.

ALBULEscu, C.T. 2021. COVID-19 and the
United States Financial Markets’ Volatility.
Finance Research Letters, 38, 101699.
DOI: 10.1016/j.fr1.2020.101699.

BAKER, S. R., BLooMm, N., Davis, S. J., Kost, K. J.,
SAMMON, M. C. and VIRATYOSIN T. 2020. The
Unprecedented Stock Market Impact of COVID-19
[online]. NBER Working Paper No. 26945. Available
at: https://www.nber.org/papers/w26945.
[Accessed 2022, October 12]. DOI: 10.3386/w26945.

BAkAs, D. and TRIANTAFYLLOU, A. 2020. Commodity
Price Volatility and the Economic Uncertainty
of Pandemics. Fconomic Letters, 193, 109283.
DOI: 10.1016/j.econlet.2020.109283.

BESSLER, W. and VENDRASCO, M. 2022. Short-
Selling Restrictions and Financial Stability
in Europe: Evidence from the Covid-19
Crisis. Journal of International Financial
Markets, Institutions and Money, 80, 101612.
DOI: 10.1016/j.intfin.2022.101612.

Bouncou, W. and YATIE, A. 2022. The Impact
of the Ukraine-Russia War on World Stock
Markets Returns. Economic Letters, 215, 110516.
DOI: 10.1016/j.econlet.2022.110516.

BOUBAKER, S., GOODELL, J. W., PANDEY, D. K. and
KuMARI, V. 2022. Heterogeneous Impacts of Wars
on Global Equity Markets: Evidence from the
Invasion of Ukraine. Finance Research Letters, 48,
102934. DOI: 10.1016/j.fr1.2022.102934.

CHEN, X., GHYSELS, E. and WANG, F. 2011.
Hybrid GARCH Models and Intra-Daily Return

Periodicity. Journal of Time Series Econometrics,
3 (1). DOI: 10.2202/1941-1928.1095.

CHORTANE, S. G. and PANDEY, D. K. 2022. Does
the Russian-Ukraine War Lead to Currency
Asymmetries? A US Dollar Tale. The Journal
of Economic Asymmetries, 26, e00265.

DOI: 10.1016/j.jeca.2022.e00265.

DinG, W., LEVINE, R., LiN, C. and Xig, W. 2021.
Corporate Immunity to the COVID-19 Pandemic.
Journal of Financial Economics, 141 (2), 802-830.
DOI: 10.1016/j.jfineco.2021.03.005.

Evryasiani, E. and MANSUR, 1. 2017. Hedge Fund
Return, Volatility Asymmetry, and Systemic
Effects: A Higher-Moment Factor-EGARCH
Model. Journal of Financial Stability, 28 (C),
49-65. DOI: 10.1016/j.js.2016.12.001.

ENGELBERG, J. E., REED, A.V. and RINGGENBERG,
M. C. 2012. How Are Shorts Informed?: Short
Sellers, News, and Information Processing. Journal
of Financial Economics, 105 (2), 260-278.

DOI: 10.1016/j.jfineco.2012.03.001.

FAKHFEKH, M., HACHICHA, N., JAwADI, F., SELMI, N.
and Ip1 CHEFFOU, A. 2016. Measuring Volatility
Persistence for Conventional and Islamic Banks: An
FI-EGARCH Approach. Emerging Market Review,
27 (C), 84-99. DOI: 10.1016/j.ememar.2016.03.004.

GREPPMAIR, S., JANK, S. and SMAJLBEGOVIC, E.
2022. On the Importance of Fiscal Space:
Evidence from Short Sellers During the COVID-19
Pandemic. Journal of Banking € Finance, 106652.
DOI: 10.1016/j.jbankfin.2022.106652.

Guo, Y., L1, P. and L1, A. 2021. Tail Risk Contagion
Between International Financial Markets
During COVID-19 Pandemic. International
Review of Financial Analysis, 73 (C), 101649.
DOI: 10.1016/j.irfa.2020.101649.



Kwaku Boafo Baidoo

He, J., MaA, X. and WEI, Q. 2022. Firm-Level Short
Selling and the Local COVID-19 Pandemic:
Evidence from China. Economic Modelling, 113,
105896. DOI: 10.1016/j.econmod.2022.105896.

Ho, G. K. F., TREEPONGKARUNA, S., WEE, M.
and PADUNGSAKSAWASDI, C. 2022. The Effect
of Short Selling on Volatility and Jumps.
Australian Journal of Management, 47 (1), 34-52.
DOI: 10.1177/0312896221996416.

JERIBI, A., FAKHFEKH, M. and JARBOUI, A.
2015. Tunisian Revolution and Stock Market
Volatility: Evidence from FIEGARCH Model.
Managerial Finance, 41 (10), 1112-1135.
DOI: 10.1108/MF-12-2014-0310.

Kim, J., Kim, J., LEE, S. K. and TanNG, L.
2020. Effects of Epidemic Disease Outbreaks
on Financial Performance of Restaurants:
Event Study Method Approach. Journal of
Hospitality and Tourism Management, 43, 32—41.
DOI: 10.1016/j.jhtm.2020.01.015.

LN, Y., WANG, Y. and FU, X. M. 2022. Margin
Purchases, Short Sales and Stock Return
Volatility in China: Evidence from the Covid-19
Outbreak. Finance Research Letters, 46 (A).
DOI: 10.1016/j.fr1.2021.102351.

7 ANNEX

L, Y., WEL, Y., WANG, Q. and Liu, Y. 2022.
International Stock Market Risk Contagion During
the COVID-19 Pandemic. Finance Research
Letters, 45, 102145. DOI: 10.1016/j.fr1.2021.102145.

NELSON, D. B. 1991. Conditional Heteroskedasticity in
Asset Returns: A New Approach. Econometrica,
59 (2), 347-370. DOI: 10.2307/2938260.

UMAR, Z., BossMAN, A., CHoI, S.-Y. and Vo, X. V.
2022a. Are Short Stocks Susceptible to Geopolitical
Shocks? Time-Frequency Evidence from the
Russian-Ukrainian Conflict. Finance Research
Letters, 103388. DOI: 10.1016/j.fr].2022.103388.

UMAR, Z., Porat, O., CHoI, S.-Y. and TEPLOVA, T.
2022b. The Impact of the Russian-Ukraine Conflict
on the Connectedness of Financial Markets.
Finance Research Letters, 48 (C), 102976.

DOI: 10.1016/j.r1.2022.102976.

ZAREMBA, A., Kizys, R., AHARON, D.Y. and DEMIR,
E. 2020. Infected Markets: Novel Coronavirus,
Government Interventions, and Stock Return
Volatility around the Globe. Finance Research
Letters, 35, 101597. DOI: 10.1016/j.fr1.2020.101597.

ZHANG, D., Hu, M. and Ji1, Q. 2020. Financial
Markets under the Global Pandemic of COVID-
19. Finance Research Letters, 36, 101528.
DOI: 10.1016/j.fr1.2020.101528.

02.01.19 03.05.19 04.09.19 06.01.20 07.05.20 08.09.20 08.01.21

Fig. 3: NYSE Composite returns

T T T T T T
12.05.21 13.09.21 12.01.22 16.05.22 16.09.22



Time-Varying Effect of Short Selling on Market Volatility During Crisis ...

243

Tab. 3: Descriptive statistics

NYSE CI gi;g;:n&f (ir? gofrzil}]izlﬂs) (inT ;tiil‘lli?)lﬁs) Short Ratio
Full Period
Mean 14258.00 0.0003 374.04 825.51 0.4514
Max. 17353.76 0.0956 1006.38 2444.21 0.5125
Min. 8777.38 —0.1260 152.60 329.50 0.3734
S.D. 1848.54 0.0140 139.14 299.63 0.0246
Skewness —0.07 —1.1950 1.14 1.34 —0.3083
Kurtosis —0.95 16.3161 2.10 2.94 —0.6185
Jarque-Bera 36.85%** 10933.72%** 385.52%** 633.39%** 30.69%**
Obs. 965 965 965 965 965
Pre-Covid Outbreak
Mean 12984.53 0.0001 240.10 545.58 0.4389
Max. 14183.20 0.0429 497.39 1072.68 0.4998
Min. 11190.44 —0.0892 152.60 329.50 0.3882
S.D. 584.25 0.0104 55.36 111.44 0.0257
Skewness 0.00 —2.2879 1.47 1.42 0.2084
Kurtosis 0.09 20.6674 2.64 3.74 —1.0727
Jarque-Bera 0.09 5582.31*** 194.78%** 274.91%** 16.50***
Obs. 299 299 299 299 299
Post-Covid Outbreak
Mean 14686.68 0.0007 455.53 1004.98 0.4531
Max. 17353.76 0.0956 1006.38 2444.21 0.5125
Min. 8777.38 —0.1260 243.26 552.23 0.3734
S.D. 2165.53 0.0156 131.69 287.58 0.0222
Skewness —0.60 —1.2037 1.42 1.61 —0.2926
Kurtosis —0.91 17.9435 2.27 3.17 —0.0915
Jarque-Bera 46.97*** 6746.49%** 272.53*** 420.75%%* 7.22%%
Obs. 494 494 494 494 494
Russian- Ukraine Conflict
Mean 15240.58 —0.0005 372.85 796.69 0.4683
Max. 17014.76 0.0329 586.22 1325.67 0.5003
Min. 13472.18 —0.0384 227.06 464.08 0.4194
S.D. 900.65 0.0140 56.94 123.08 0.0165
Skewness 0.05 —0.1498 0.42 0.67 —0.4483
Kurtosis —0.88 —0.0115 0.62 1.52 0.2058
Jarque-Bera 5.62 0.6400 7.7F* 20.42%%* 6.06%*
Obs. 172 172 172 172 172

Note: This table presents the descriptive statistics of all variables; NYSE Composite index, short volumes, and total
volumes from January 2019 to October 2022. The observations include all variables (obs), the mean, maximum value
(max.), minimum value (min.), standard deviation (S.D.), skewness, kurtosis, Jarque-Bera (1987) test which is normally
distributed and *** ** represent significance at 1% and 5% respectively.
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