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Abstract
The spread of COVID-19 threatened worldwide financial stability and led to the introduction of short-selling restrictions 
in equity markets. Both developed and emerging markets tried to protect investors with these measures, aiming to sup-
port price levels and prevent market panic. In the modern literature there is no unequivocal opinion about the effect of 
short-selling restrictions on equity markets, moreover, most of the literature focuses on the USA and Europe, heeding no 
attention to the developing equity markets. For the first time in the literature this paper examines the effect of short-sell-
ing restrictions in emerging markets. In the paper, the analysis of restrictions on stock returns, volume of trade, liquidity, 
volatility, and market risk-metrics (Value-at-Risk and Expected Shortfall) is carried out. The study covers the period of 
financial turmoil in 2020, caused by the spread of COVID-19. The study is carried out separately for the two most popular 
restriction types: short-selling ban and uptick rule, which allows to compare these two policies. It is discovered that both 
the short-selling ban and the uptick rule have the same effect on equity markets in terms of size and significance of the 
effect. With a matched difference-in-difference framework, the study finds that the introduction of short selling restric-
tions leads to an increase in daily and weekly stock returns with no change in volume of trade or liquidity. In contrast with 
the results of previous studies, the volatility of stock returns decreases, leaving market risk measures (Value-at-Risk and 
Expected Shortfall) unchanged. The results are validated by several robustness checks: placebo tests, changes of matching 
schemes. The results of the study may help equity market regulators to understand the outcome of short selling restrictions 
on the  stock market and influence their decisions regarding the type and duration of short-sale restrictions.
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Introduction
Among various regulatory measures employed during 
times of financial distress, the temporary ban on short 
selling stands out as one of the most frequently utilized 
approaches to mitigate market volatility. Since the 17th 
century, short sellers have been blamed for market slumps 
and crashes [1]. However, there is no unified answer to the 
question of whether a prohibition of short selling can re-
store market equilibrium. [2–4], and many others believe 
that this extreme measure stabilizes the equity market and 
supports price levels. However, [5; 6] support the opposite 
opinion: the policy is useless in preventing equity price 
downfall.
Worldwide implementation of short-selling restrictions 
during the financial crisis of 2008 and the COVID-19-re-
lated stock market fall in 2020 stir up the interest in the 
issue. However, the majority of studies focuses on the USA 
and Europe, paying no attention to the emerging markets. 
This leap seems inappropriate, since according to IMF2, de-
veloping economies have shown a growth rate that is twice 
as high (in real terms) compared to developed countries 
over the last 20 years. IMF forecasts show that this trend 
will be preserved in the future, making investments into 
equity markets of emerging economies an attractive op-
portunity. A study by [7] demonstrates that emerging eq-
uity markets may offer investors a higher upside potential 
in terms of risk premia, which may additionally motivate 
them to consider this investment opportunity.
This research makes at least three significant contri-
butions to the literature. First, it studies the impact of 
short-selling regulations in emerging markets. Moreover, 
it attempts to answer a commonly asked question: is the 
same policy equally useful in developed and developing 
equity markets or does is require changes to fit the needs 
of emerging economies? Secondly, due to different regu-
lations introduced in developing countries, this study can 
compare the effectiveness of the short-selling ban and the 
uptick rule in terms of their influence on equity returns 
and market efficiency. Last but not least, this is an exten-
sion of the study by [8] of the influence of the short-sell-
ing ban on market risk metrics. This is almost ignored in 
modern literature, although the effect is crucial for bank-
based systems.
Using an international panel of countries and introduction 
of short-selling restrictions during the 2020 market panic 
caused by COVID-19, this study examines the effect of reg-
ulation changes on daily and weekly equity returns, volume 
of trade, liquidity, weekly volatility and market risk met-
rics (measured by Value-at-Risk and Expected Shortfall). 
Different policies implemented around the world allow 
comparing the short-selling ban and the uptick rule and 
their influence on the market. Using the difference-in-dif-
ference approach (a modified version with several pre- and 
post-treatment periods) and matching on covariates, ro-
bust estimates of crisis regulation are obtained.

2 URL: www.imf.org

The study finds that short-selling regulation positively af-
fected stock returns in the countries in question, had no 
effect on volume of trade and liquidity, but decreased the 
volatility of stock returns. VaR and ES were unaffected, 
which is the opposite effect to the one observed in Europe 
during the same period. Several placebo tests are carried 
out to verify the validity of the results and provide esti-
mates for different horizons of analysis: there is no influ-
ence of pre-treatment period on estimates. Summing up, 
the difference between effects of policies in developed and 
emerging markets is detected. However, it turns out that 
the short-selling ban and the uptick rule result in approx-
imately the same outcomes, making no difference in these 
policies. Therefore, a regulator may choose one that is bet-
ter known to the equity market of its country. Finally, de-
terioration of market risk metrics was not detected, thus 
it cannot be claimed that the imposition of short-selling 
restrictions negatively affected the banking system.
The study is structured with a literature review in second 
section, methodological details and data description in 
third section, empirical findings, and discussion in fourth 
section, and concluding remarks in fifth section.

Related literature
A discussion of short-selling bans and their influence on 
equity markets has begun in the mid-20th century, resulting 
in two different branches in the literature: disarrangement 
theory and rational expectation framework. The former 
claims that a short-selling ban leads to overvaluation, while 
the latter refutes this statement. The disarrangement theo-
ry is supported by a seminal paper by [2]. He develops the 
framework of the Capital Asset Pricing model introduced 
by [9] and [10], relaxing the homogeneous belief assump-
tion. He demonstrates that investors with pessimistic views 
are unable to trade in the presence of a short-selling ban. 
This fact does not allow negative information (pessimistic 
views) to be incorporated into stock prices. Since only in-
vestors with optimistic views are able to trade, they push 
the price of an asset upwards, leading to overvaluation of 
it. [11] confirms the findings of Miller’s research. [3] pro-
poses an alternative theory for asset overvaluation, attrib-
uting it to the speculative investor behaviour. The authors 
demonstrate that investors may engage in speculation, thus 
increasing the prices of assets. In the absence of short-sell-
ing, investors will acquire assets to sell them later to other 
investors who are more optimistic. [12] expand the ideas 
presented by [11] and create a theoretical model, proving 
that in the absence of short selling an appearance of market 
bubbles is possible due to investor overconfidence.
[5] disagree with Miller’s conclusions. They find that with 
a rational expectations framework and a short selling ban, 
no overvaluation is present. They base their analysis on the 
order flow model of [13]. The paper states that rational in-
vestors know about the absence of short selling, thus take 
into account that negative information is excluded from 
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equity prices. Consequently, investors decrease their valua-
tion, preventing the absence of short sale from influencing 
asset prices. [14] demonstrate that imposing a short selling 
ban may result in a decline in equity prices. The authors 
develop a theoretical model of a market crash, which illus-
trates that the prohibition of short selling prevents negative 
information from being reflected in asset prices, leading 
to an even more severe price collapse when the market 
eventually crashes. [15] continue the analysis of [5] results 
but can prove them only partially. According to them, a 
short-selling ban leads to slower price discovery and high-
er risk premia, thus lowering the price of an asset. At the 
same time, the inability to short sell prevents investors 
from hedging, thus forcing them to buy more stocks and 
push the price upwards. It is unclear which of the effects 
will be dominant.
Based on these papers, a vast number of empirical stud-
ies were developed. [16] is among the first who tested the 
conclusions of [2]. He studies how the number of shorted 
stocks affects its return. The empirical analysis reveals that 
stocks characterized by minimal short interest (few mar-
ket participants tend to short sell it) generate significant-
ly higher abnormal returns than those experiencing sub-
stantial short selling activity among market participants. 
The absence of short selling impedes the market’s ability 
to incorporate adverse information, resulting in unfairly 
high asset valuation. [17] confirm Miller’s conclusion: a 
high short-selling constraint and divergence of opinions 
among investors lead to overvaluation. Empirical evidence 
presented in [6] indicates that stocks associated with sub-
stantial short selling costs display increased book-to-mar-
ket values relative to their low-cost rivals, thus corroborat-
ing the overpricing hypothesis. [6] find that a stock that is 
expensive to short sell has a higher book-to-market ratio 
than one with a low cost of short-selling, which supports 
the overpricing hypothesis. [18] also show convincing ev-
idence for Miller’s conclusions. In their pioneering study, 
[19] demonstrate that the opportunity to engage in short 
selling accelerates the speed of price discovery, thereby 
contributing to a more efficient market. This work stands 
out as an early attempt to comprehensively analyse both 
stock returns and market efficiency.
The US Securities and Exchange Commission (hereafter, 
SEC) conducted a well-designed experiment on the issue. 
During 2005 and 2007, one-third of randomly selected 
Russell 3000 stocks was exempted from the uptick rule 
(formally known as Rule 10a-1). Although the regulatory 
change did not impact average daily volatility or liquidity, 
it resulted in a modest increase (4–5%) in short-selling vol-
ume [20]. According to studies [21] and [22], the elimina-
tion of the uptick rule across all US stocks on July 6, 2007 
did not result in any notable price effects. Although a slight 
decline in liquidity was detected, it was not responsible for 
the increased volatility observed in July–August 2008.
A seminal study by [23], which analysed data from the 
2008 financial crisis, reveals that short sale bans effective-
ly supported price levels only in the United States, with 
no similar impact observed in other countries (the au-

thors studied a dataset that contained 30 countries). The 
research also indicates negative consequences for market 
liquidity and price discovery. These conclusions are sup-
ported by [24] and [25]. Meanwhile, [26] question the ef-
ficacy of such bans, arguing that their adverse side effects 
surpass any potential benefits. In contrast, [27] observe a 
stabilizing influence from short sale restrictions. Further 
examination of the US equity market by [28] confirms that 
the ban did support price levels, though their findings may 
be confounded by a simultaneous government interven-
tion through the Troubled Asset Relief Plan (TARP). The 
study also documents reduced trading volumes, widened 
bid-ask spreads, and heightened intraday volatility for 
stocks whose short sale was not allowed.
The COVID-19 crisis returned the attention to the issue as 
short-selling restrictions were imposed around the globe. 
Most of the papers study the short-selling ban and its effect 
on the European equity market, leaving the emerging mar-
kets uncovered, but the literature is still developing.
The analysis by [29] highlights divergent market responses 
to identical regulatory measures across European coun-
tries (all countries introduced a full short sale ban). France 
encountered overpricing, contrasting with the under-pric-
ing observed in the Italian and Spanish equity markets.
[30] research expands on the theoretical model proposed 
by [5], offering empirical validation for previous results. 
The study confirms that imposing bans fails to prevent 
market crashes and is associated with lower stock returns 
and reduced liquidity. These findings are also confirmed 
by [31] and [32] who demonstrate that the ban failed to 
support the price level, but negatively affected volume, li-
quidity, and volatility. In contrast with this paper, a study 
by [33] shows that the ban was detrimental to market 
efficiency, but positively affected stock returns. The dis-
crepancy in research outcomes can be explained by dif-
ferent analytical methods. The methodology utilized by 
[33] focuses on day-to-day returns as a measure of price 
recovery. The approach taken by [31] involves assessing 
abnormal returns through a specific metric—the daily 
difference between individual stock returns and market 
index performance of the same trading day. [32] analyses 
buy-and-hold returns vs. the Datastream Europe Total 
Market equity index.
To the best of the author’s knowledge, the only paper that 
studies the influence of restrictions on short selling in de-
veloping markets is [34]. The authors analyse Thailand’s 
equity market and find that the uptick rule destroyed the 
market depth and resulted in order imbalance.
To summarize, the scholarly community has yet to reach a 
unified view on the consequences of imposing short selling 
restrictions in equity markets. There are papers showing 
both positive and negative effects on stock prices during 
the restrictions from the theoretical and empirical points 
of view. Only the effect on market efficiency can be consid-
ered unequivocal: most papers point out that restrictions 
destroy liquidity, slow down price discovery and worsen 
trade volume. This paper contributes to the analysis in the 
literature in the following ways: it suggests the analysis of 
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the effect of short selling restrictions (short selling ban and 
uptick rule) on daily and weekly stock returns, as well as 
trading characteristics (daily volume of trade, weekly vol-

atility, liquidity and range) and market risk (through the 
analysis of Value-at-Risk and Expected Shortfall) during 
2020 in emerging markets.

Table 1. Worldwide Placement and Timing Structure of Short Sale Restrictive Measures

Region Country Dates Policy type Comment

Europe Italy
UK

13 March 2020 Target list ban

Belgium
France
Italy
Spain
UK

17 March 2020 Target list ban

Several EU 
members

18 March 2020 –  
18 May 2020

Exchange-wide ban Short-selling ban was implemented in Austria, 
Belgium, France, Greece, Italy, and Spain

Middle 
East

Turkey 28 February 2020 
– 06 July 2020

Exchange-wide ban As of 30 June 2020, the Istanbul Stock Ex-
change lifted restrictions on short selling for its 
top 30 shares. On 6 July 2020, the permission 
was extended to all market participants, with 
the exception of six major banks: Goldman 
Sachs Group Inc., JPMorgan Chase & Co., 
Merrill Lynch International LLC, Barclays 
Bank PLC, Credit Suisse Group AG, and 
Wood & Co. These banks remained under the 
short-selling ban until 12 December 2021.

UAE 9 March 2020 to 
further notice

Exchange-wide ban

South Asia Pakistan 01 April 2020 –  
30 April 2020

Uptick rule The uptick rule was applied to thirty-six fu-
tures market shares only

India 23 March 2020 –  
28 August 2020

Short selling  
of index derivatives  
is prohibited

The ban was renewed several times: an-
nounced on 20d March 2020 it was effective 
from 23 March 2020 to 20 April 2020. On 20 
April it was extended to 28 May 2020. Later it 
was extended to 30 July 2020.

Southeast 
Asia

Indonesia 02 March 2020 to 
further notice

Exchange-wide ban

Malaysia 24 March 2020 –  
31 December 2020

Exchange-wide ban The ban was renewed several times: an-
nounced on 23 March 2020, it was effective 
from 24 March 2020 to 28 April 2020. On  
28 April 2020 it was extended to 30 June 2020.  
On 26 June 2020 it was extended to 30 Decem-
ber 2020. Announcement of removal was pub-
lished on 16 December 2020, effective from  
01 January 2021

Thailand 13 March 2020 –  
30 September 2020

Uptick rule

East Asia South 
Korea

13 March 2020 –  
15 March 2021

Exchange-wide ban The ban was extended on 27 August 2020  
to 15 March 2021

Taiwan 19 March 2020 –  
10 June 2020

Uptick rule

Source: Yale Program on Financial Stability (YPFS) Resource Library3. 

2 URL: https://ypfs.som.yale.edu
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Table 2. GDP per capita, USD 2015 constant prices

Treated group Control group

Country GDP per capita, $ Country GDP per capita, $

Indonesia 3851 Japan 36 044 

Malaysia 10 903 Mexico 10 159

South Korea 31 646 Russia 9882 

Turkey 12 074 Saudi Arabia 23 887

UAE 42 700 Singapore 61 334

Thailand 6 435 Vietnam 3 241

Taiwan 25 156

Average 18 966 Average 24 091

Source: Compiled by the author based on the World Bank data.

Data and methodology

Timeline of events in 2020
Due to the applied type of this research, the chronol-
ogy of events plays a vital role as it explains the choice 
of pre- and post-treatment periods. The initial spread 
of COVID-19 was traced back to Wuhan, China, in late 
2019. On 30 January 2020, World Health Organiza-
tion (WHO) classified the outbreak as a Public Health 
Emergency of International Concern, later declaring it 
a Pandemic on 11 March 2020. The collapse of equity 
markets in developed regions, notably Europe, began on 
20 February after Italy reported its first COVID-19 cases 
[31; 32].
In the wake of the virus’s global spread, financial regula-
tors were required to deploy a spectrum of policy tools to 

uphold financial market stability. Table 1 provides a struc-
tured overview of short selling restrictions adopted across 
different jurisdictions.
The scope of this study is limited to examining the im-
plications of regulatory measures adopted in emerging 
markets. As such, the EU’s restrictions on short sell-
ing are not addressed in the paper. The effect of this 
restriction is discussed in many papers previously 
mentioned in literature review. In addition, India 
and Pakistan were not included in the sample due 
to several reasons. First, both countries prohibited 
the ban in derivative markets (short selling in eq-
uity markets was allowed). Second, including Paki-
stan would limit the period of the analysis after the 
change in regulation to only one month, which may 
lead to unreliable estimates.

Data description
The data are collected from Yahoo!Finance4 and Compus-
tat5 databases. The following countries that introduced any 
short-selling restrictions in equity markets (the treated 
group, to be defined later) are included in analysis: Indone-
sia, Malaysia, South Korea, Turkey, the UAE, Thailand and 
Taiwan. The following set is selected as the control group: 
Japan, Mexico, Russia, Saudi Arabia, Singapore, Vietnam. 
According to the Morgan Stanley Capital International’s 
market classification (MSCI market classification), all the 
countries that introduced the short-selling restrictions are 

4 URL: http://finance.yahoo.com
5 URL:  http://www.compustat.com
6 URL: https://www.msci.com/our-solutions/indexes/market-classification

considered emerging equity markets6. A country may con-
sider itself developed but have an emerging equity market 
(e.g., South Korea). No econometric literature can offer a 
strict and clearly defined procedure for choosing a control 
group; hence this study attempted to select countries that 
are economically and geographically similar to the treated. 
To check the absence of significant economic difference, 
the author carried out a simple t-test of equality of mean, 
analyzing the GDP per capita in USD 2015 constant prices 
and discovered no significant difference.
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Table 3. Summary of stocks in the sample

Country Index Number of 
stocks Country Index Number of 

stocks
Exchange-wide ban No restrictions on short selling

Indonesia IDX 30 27 Japan Nikkei 225 38

Malaysia FTSE MYX 30 Mexico BMV IPC 33

South Korea KOSPI 50 41 Russia MOEX 33

Turkey BIST 30 29 Saudi Arabia TASI 30

UAE DFM 27 Singapore FTSEST STI 25

Uptick rule Vietnam VNM 30 11

Thailand SET 50 45

Taiwan FTSE TW50 48

Total 247 Total 170

Source: Compiled by the author.

The sample consists of daily stock market data. Key val-
ues such as ‘Open’, ‘High’, ‘Close’, ‘Adjusted Close’, ‘Low’, 
and ‘Volume’ are gathered. Constituents of the largest 
market indices in corresponding countries are selected 
(as of December 2019, pre-COVID period). If data is 
missing, it is not replaced by other stock (not from the 
index). Accounting fundamentals as of 31 December 

2019 are collected for the purposes of matching. They 
include the following variables: earnings before interest, 
tax, depreciation, and amortization (EBITDA), net in-
come (NI), long-term debt (LTD), total assets (TA), and 
equity, as well as the industry ID (according to Global 
Industry Classification Standard (GICS)). A summary 
of the stocks in the sample is presented in Table 2.

To account for the impact of COVID-19 prevention 
measures, the study incorporates the Stringency Index as 
a control variable. This data is gathered from the Oxford 
COVID-19 Government Response Tracker7. The index 
quantifies the strictness of government restrictions, rang-
ing from 0 (no restrictions, pre-COVID conditions) to 100 
(maximum stringency). It comprises three main categories: 
containment measures (including eight components such 
as school and workplace closures, public event restrictions, 
and movement limitations), economic support measures 
(four components), and healthcare system responses (five 
components covering testing, tracing, and vaccination). 
Detailed information on the variables and methodology is 
provided in [35].
Figure 1 presents the dynamics of the Stringency Index 
for the analysed countries between 1 January 2020 and 
1 September 2020. The blue dashed lines mark the dates 
when WHO declared the emergency and pandemic sta-
tus, respectively. Red lines denote the implementation 
and lifting of short-selling restrictions. The black dotted 
line indicates the start of the market crash on 20 Febru-
ary 2020.

7 URL: https://github.com/OxCGRT/covid-policy-dataset

Dependent variables’ description
This paper studies the effect of regulations on daily and 
weekly returns, volume of trade, liquidity, range, weekly 
volatility and two risk measures: VaR and ES.
Daily returns are calculated as the logarithm of the ratio 
of adjusted close price to the previous one, weekly returns 
are calculated as the logarithm of the ratio of Monday to 
Monday adjusted close price (or the first working day to 
the first working day of the subsequent trading week). Due 
to different currencies used across the sample, absolute 
characteristics are calculated in USD equivalent using the 
relevant exchange rate (such as volume and liquidity meas-
ures). Volume of trade is calculated as turnover multiplied 
by adjusted close in USD equivalent. There are two liquidity 
metrics in the paper: Amihud illiquidity measure [36] (the 
absolute value of the daily return divided by the trading 
volume in USD equivalent) and range measure (difference 
between high and low price divided by close price in USD 
equivalent). Volatility is calculated as standard deviation 
of daily returns in the same week and multiplied by 610  
in order to increase the readability of the obtained results. 
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Unfortunately, the author was unable to calculate the daily 
volatility as there was no access to intraday data. VaR and 
ES are calculated using the historical simulation method.  
A 250-day moving window is used for both risk metrics, 
and the confidence level is set to 1% in accordance with 
Basel III recommendations.

Methodology
To estimate the influence of the short-selling ban on eq-
uity markets, the difference-in-difference (DiD) meth-
odology proposed by [37] was used. The framework re-
quires two groups: treated and control, and at least two 
time periods (before and after treatment). In this study, 
the treatment variable represents a change in equity mar-
ket regulation, specifically the implementation of either 
a short-selling ban or an uptick rule. The treated group 
comprises countries where these regulatory changes 
were introduced, while the control group includes coun-
tries that experienced no changes in their regulatory 
framework.

Length of pre-  
and post-treatment periods
Contrary to the initial paper of [37], this study uses sev-
eral pre- and post-treatment time periods since there is 
daily data available. Therefore, it was necessary to select 
the length of those periods. Since there is no formal rule 
of defining the length, I base my solution solely upon the 
economic intuition.

Post-treatment period
For the treated group where a short-selling ban or an up-
tick rule were introduced, the start of post-treatment pe-
riod is the date when the restrictions went into effect. For 
comparability purposes, the start of the post-treatment 
period for the control group is determined as the first day 
of the start of post-treatment in the treated group, i.e., 
during the analysis of the short-selling ban, the beginning 
of post-treatment period differed in each treated country  
(Indonesia, Malaysia, South Korea, Turkey and the UAE), 
but the corresponding control group is assumed to start the 
post-treatment period at the same time as Turkey (28 Feb-
ruary 2020). The author considers this approach acceptable 
since international investors can start to behave differently, 
observing the change in regulation in neighbouring coun-
tries. The post-treatment period ends with the removal of 
restriction in any of the treated countries.

Pre-treatment period
Unlike the post-treatment period, the start of pre-treat-
ment is solely a researcher’s decision. On the one hand, it 
should be close to the treatment date (not to include any 
other significant events), on the other, it should be before 
any potential change in investors’ behaviour could begin 
to occur. This study uses 1 December 2019 as the starting 
point for the analysis. By this time, COVID-19 had not yet 
begun to spread, but the date is close enough to the imple-
mentation of treatment. This choice balances the lengths of 
the pre- and post-treatment observation periods.
The baseline results are estimated based on the timeline 
presented in Table 3. 

Figure 1. Stringency Index Variation Among Countries
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Regression specifications
The model is estimated with a panel regression using the following regression specifications:

( ), , , , ,    ; 1i t i i t i t i t i tY Time Treatment Interactionα ε= + + + +

( ), , , , , ,   ; 2i t i i t i t i t i t i tY Time Treatment Interaction Stringencyα ε= + + + + +

( ), , , , , ,   , 3i t i i t i t i t i t i i tY Time Treatment Interaction Stringency Country Constantα ε= + + + + + + +

Table 4. Borders of pre- and post-treatment periods

Country
Pre-treatment period Post-treatment period

Start End Start End
Short-selling ban

Indonesia 1 December 2019 1 March 2020 2 March 2020 30 June 2020

Malaysia 1 December 2019 23 March 2020 24 March 2020 30 June 2020

South Korea 1 December 2019 1 March 2020 2 March 2020 30 June 2020

Turkey 1 December 2019 27 February 2020 28 March 2020 30 June 2020

UAE 1 December 2019 8 March 2020 9 March 2020 30 June 2020

Control group 1 December 2019 27 February 2020 28 February 2020 30 June 2020

Uptick rule

Taiwan 1 December 2019 18 March 2020 19 March 2020 10 June 2020

Thailand 1 December 2019 12 March 2020 13 March 2020 10 June 2020

Control group 1 December 2019 12 March 2020 13 March 2020 10 June 2020

Source: Compiled by the author.

where the following variables are used: ,  i tY is dependent 
variable (parameter of interest of element i , , i tTime  is a 
dummy variable that takes values “1” for post-treatment 
period and “0” otherwise, , i tTreatment , is a dummy var-
iable that takes the value of “1”  for treated units and “0” 
otherwise, , i tInteraction  is a dummy variable equal to 
the result of multiplication of , i tTime  and , i tTreatment . 

,i tStringency  is a first-differenced Stringency index. 

iCountry  is a dummy variable for each country. iα  is an 
unobserved time-invariant individual effect. For the regres-
sions (1)– (2), fixed effect estimation is used, for the regres-
sion (3) – the. pooling method. The key point of interest is 
the estimate and the significance of the 𝐼𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛 var-
iable, because only it bears the causal interpretation.

Matching on covariates
To address potential heterogeneity between the treatment 
and control groups, the study utilizes covariate matching 
techniques. This approach enhances the comparabili-

ty of differences by achieving a covariate balance, where 
the distribution of covariates becomes comparable across 
both groups [38; 39]. The application of matching methods 
strengthens the robustness of causal inference in observa-
tional studies by reducing the reliance on model specifi-
cations [40]. The fundamental matching principle involves 
adjusting the weights of specific observations within the 
groups to make them more similar. Following the match-
ing procedure, the samples become artificially closer in 
terms of the covariates selected by the researcher. 
For the matching process in this study, the following con-
trol variables are employed: TA (total assets), EBITDA 
(earnings before interest, taxes, depreciation, and amorti-
zation), LTD (long-term debt), shareholder’s equity or net 
assets, and the company’s industry classification (based on 
the GICS list). Three matching techniques are used: near-
est neighbour matching, optimal pair matching, and op-
timal full matching. Among these, optimal full matching 
proves to be the most effective. Further details regarding 
the matching outcomes are provided in the Appendix, sub-
section ‘Matching results’.
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Standard errors
The methodology for adjusting standard errors depends 
on the type of sample utilized in the analysis. In the case 
of a matched sample, the standard errors are applied in 
their original form without alterations. According to the 
research carried out by [41], classical standard errors 
maintain asymptotic validity provided that the matching 
process is conducted without replacement and the regres-
sion model is appropriately specified. When dealing with 
an unmatched sample, modifications were applied to the 
standard errors following the recommendations found in 
relevant literature (see paper by [31]). The approach incor-
porates robust standard errors. From among various op-
tions available in econometric literature, the study uses the 
double clustered standard errors introduced by [42], simi-
larly to the methodology employed by [28]. The technique 
suggested by [42] integrates the standard errors proposed 
by [43] and [44], implementing clustering at both the daily 
and country levels. This method ensures robustness against 
heteroskedasticity and serial correlation [45]. The consid-
eration of serial correlation is especially crucial given that 
the analysis utilizes a within estimator framework, which 
inherently induces serial correlation [46].
In the context of regression analysis aimed at assessing 
the regulatory impact on market risk measures (Value at 
Risk and Expected Shortfall), a specific approach to stand-
ard error correction is applied. Given that the dependent 
variable itself is an estimate, it is necessary to adjust the 
standard errors to incorporate estimation uncertainty. The 
true value of risk metrics being unobservable, estimation 
is performed using multiple models, with no certainty 
regarding the correctness of any particular model. For 

instance, when estimating VaR, the following equation is 
utilized: 

, , ,i t i t i tVaR Var ε= + , where the estimated values 
of ,i tVar  are subsequently used as the dependent variable 
in further analysis. The nature of the error term ,i tε  re-
mains unknown, including its potential heteroscedasticity, 
autocorrelation, or correlation with errors from other VaR 
forecasts. To address this uncertainty, bootstrapped stand-
ard errors are employed. According to [47], in cases where 
the dependent variable is estimated, White OLS standard 
errors provide an adequate solution. However, the litera-
ture lacks studies specifically addressing this issue within 
the framework of panel data. To tackle this gap, a moving 
block bootstrap method proposed by [48] is implemented, 
utilizing a fixed block length of 10.

Results and discussion
Before proceeding to the discussion of results, let us re-
call that this paper examines three hypothesis.
•	 Hypothesis one. Developed and emerging markets 

have the same reaction to short-selling restrictions
•	 Hypothesis two. A short-selling ban is a stricter 

restriction than an uptick rule, therefore, it is more 
detrimental to market efficiency

•	 Hypothesis three. Short-selling restrictions negatively 
affect market risk metrics, thus making banks more 
vulnerable to equity price changes.

The effects of short-selling ban and uptick rule are esti-
mated separately, otherwise, it is impossible to address 
the second hypothesis. The data is divided into two sam-
ples: the first sample is the treated group, comprising the 
countries where the short-selling ban was introduced 

Table 5. Influence of short-selling restrictions on daily returns

Dependent variable: Daily return

Specification: (1) (2) (3)

Sample: Matched Unmatched Matched Unmatched Matched Unmatched

Short selling ban

Interaction
0.00252***

(0.00081)
0.00275***

(0.00085)
0.00212***

(0.00081)
0.00244***

(0.00086)
0.00209**

(0.00081)
0.00241***

(0.00086)

Uptick rule

Interaction
0.00307****

(0.00068)
0.00378****

(0.00070)
0.00308****

(0.00068)
0.00377****

(0.00070)
0.00305****

(0.00068)
0.00374****

(0.00079)

Stringency No No Yes Yes Yes Yes

Country No No No No Yes Yes

Constant No No No No Yes Yes

Note: *p < 0.1; **p < 0.05; ***p < 0.01; ****p < 0.001.
Source: Compiled by the author.
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(Indonesia, Malaysia, South Korea, Turkey, and the 
UAE) and the control group; the second sample includ-
ed the treated group, comprising countries where the 
uptick rule was introduced (Taiwan and Thailand) and 
the control group. For both samples, the control group 
is the same, but the matching is done separately, which 
results in different balance and weights. All the regres-
sions are estimated separately for both subsamples.

The results of the estimation of regression specifications 
(1)–(3) are presented in Tables 4–11. Each table is de-
voted to a specific dependent variable, noted in the top 
part of the table, and includes the estimates of coeffi-
cient Interaction , since it is the only one to bear causal 
interpretation. Each table is divided vertically into three 
parts, one for each specification, and subdivided for 
matched and unmatched estimation results. Both are 

Table 6. Influence of short-selling restrictions on weekly returns

Dependent variable: Weekly return

Specification: (1) (2) (3)

Sample: Matched Unmatched Matched Unmatched Matched Unmatched

Short selling ban

Interaction
0.01676****

(0.00401)
0.01777****

(0.00426)
0.01578****

(0.00402)
0.01644****

(0.00430)
0.01563****

(0.00397)
0.01629****

(0.00433)

Uptick rule

Interaction
0.00817**

(0.00334)
0.01032***

(0.00321)
0.00730**

(0.00334)
0.00908***

(0.00321)
0.00719**

(0.00329)
0.00898***

(0.00320)

Stringency No No Yes Yes Yes Yes

Country No No No No Yes Yes

Constant No No No No Yes Yes

Note: *p < 0.1; **p < 0.05; ***p < 0.01; ****p < 0.001.
Source: Compiled by the author.

Table 7. Influence of short-selling restrictions on volume of trade

Dependent variable: Volume of trade, USD

Specification: (1) (2) (3)

Sample: Matched Unmatched Matched Unmatched Matched Unmatched

Short selling ban

Interaction
−379,046,773
(272,044,872)

−347,700,168
(252,113,213)

−343,414,004
(272,462,045)

−319,306,315
(249,943,547)

−342,657,183
(496,897,268)

−318,696,338
(438,431,263)

Uptick rule

Interaction
−15,016,917

(102,578,125)
−152,298,520
(259,846,008)

−15,176,084
(102,579,019)

−151,963,160
(259,812,475)

−15,109,184
(190,687,756)

−151,999,939
(485,860,710)

Stringency No No Yes Yes Yes Yes

Country No No No No Yes Yes

Constant No No No No Yes Yes

Note: *p < 0.1; **p < 0.05; ***p < 0.01; ****p < 0.001.
Source: Compiled by the author.
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Table 8. Influence of short-selling restrictions on Amihud’s illiquidity measure

Dependent variable: Amihud’s illiquidity ×106

Specification: (1) (2) (3)

Sample: Matched Unmatched Matched Unmatched Matched Unmatched

Short selling ban

Interaction
1.13897

(1.09474)
0.92096

(1.03786)
1.13619

(1.09649)
0.92141

(1.03493)
1.13614

(1.09908)
0.92183

(1.03999)

Uptick rule

Interaction
−0.00975
(0.02180)

−0.07273
(0.05898)

−0.00979
(0.02180)

−0.07265
(0.05894)

−0.00976
(0.02273)

−0.07252
(0.06157)

Stringency No No Yes Yes Yes Yes

Country No No No No Yes Yes

Constant No No No No Yes Yes

Note: *p < 0.1; **p < 0.05; ***p < 0.01; ****p < 0.001.
Source: Compiled by the author.

Table 9. Influence of short-selling restrictions on range

Dependent variable: Range

Specification: (1) (2) (3)

Sample: Matched Unmatched Matched Unmatched Matched Unmatched

Short selling ban

Interaction
−0.00314****

(0.00045)
−0.00340****

(0.00042)
−0.00237****

(0.00045)
−0.00278****

(0.00042)
−0.00233****

(0.00047)
−0.00273****

(0.00044)

Uptick rule

Interaction
−0.00533****

(0.00056)
−0.00527****

(0.00057)
−0.00537****

(0.00055)
−0.00526****

(0.00056)
−0.00519****

(0.00057)
−0.00508****

(0.00059)

Stringency No No Yes Yes Yes Yes

Country No No No No Yes Yes

Constant No No No No Yes Yes

Note: *p < 0.1; **p < 0.05; ***p < 0.01; ****p < 0.001.
Source: Compiled by the author.

reported to confirm additional robustness of the results 
and to highlight the influence of matching. Horizontal-
ly, each table is divided into two parts: one for the coef-
ficient from the short-selling ban sample, the other for 
the coefficient from the uptick rule sample. On the bot-
tom of the table, there is an indication of whether any 
additional variables or constants are included. Standard 
errors are given in parentheses, the significance level is 
indicated with stars (*). The results are as follows: irre-

spective of the specific restriction imposed (short-sell-
ing ban or uptick rule), the significance and direction of 
influence almost always coincide.
Significant positive influence on stock returns was de-
tected both on the daily and weekly levels. This fact in-
dicates that a change in market regulation speeds up the 
growth of equity prices in the treated group in contrast 
to the control group, thus making it higher. As for the 
trade volume, no significant change was detected in ei-
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Table 10. Influence of short-selling restrictions on weekly volatility

Dependent variable: Weekly volatility ×106

Specification: (1) (2) (3)

Sample: Matched Unmatched Matched Unmatched Matched Unmatched

Short selling ban

Interaction
−6,936.1****

(1,376.9)
−7,547.9****

(1,552.7)
−5,767.0****

(1,378.2)
−6,610.7****

(1,583.1)
−5,779.0****

(1,391.2)
−6,618.2****

(1,640.0)

Uptick rule

Interaction
−5,279.3****

(830.9)
−5,070.0****

(838.4)
−5,359.9****

(809.0)
−5,021.2****

(818.3)
−5,198.4****

(834.8)
−4,853.6****

(864.2)

Stringency No No Yes Yes Yes Yes

Country No No No No Yes Yes

Constant No No No No Yes Yes

Note: p < 0.1; **p < 0.05; ***p < 0.01; ****p < 0.001.
Source: Compiled by the author.

Table 11. Influence of short-selling restrictions on Value-at-Risk

Dependent variable: VaR, historical simulation

Specification: (1) (2) (3)

Sample: Matched Unmatched Matched Unmatched Matched Unmatched

Short selling ban

Interaction
0.00187

(0.01894)
0.00217

(0.01652)
0.00197

(0.01906)
0.00227

(0.01659)
0.00158

(0.01901)
0.00189

(0.01656)

Uptick rule

Interaction
−0.00568
(0.01045)

−0.00485
(0.01765)

−0.00568
(0.01045)

−0.00485
(0.01765)

−0.00539
(0.01042)

−0.00462
(0.01758)

Stringency No No Yes Yes Yes Yes

Country No No No No Yes Yes

Constant No No No No Yes Yes

Note: *p < 0.1; **p < 0.05; ***p < 0.01; ****p < 0.001.
Source: Compiled by the author.

ther the short-selling ban or the uptick rule group. This 
is an interesting outcome: in similar conditions, the 
short-selling ban in the EU led to a lower trade volume. 
More research is required to explain the reason for this 
difference.
Liquidity metrics also behave differently: there is no sig-
nificant increase in Amihud’s illiquidity, but the range 
measure became smaller. This fact may indicate that the 
gap between the high and low prices, normalised by close, 

becomes smaller, thus indicating lower intraday volatility. 
This suggestion can be formally confirmed by the detect-
ed decrease of weekly volatility in both samples. On the 
contrary to the EU countries, who either experience no 
change or an increase in weekly volatility, short-selling re-
strictions actually decreased it in emerging markets. This 
effect may be seen as positive since a decrease in volatility 
may be equated with a decrease in overall risk (volatility is 
usually used as an approximate proxy of risk).
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Table 12. Influence of short-selling restrictions on Expected Shortfall

Dependent variable: ES, historical simulation

Specification: (1) (2) (3)

Sample: Matched Unmatched Matched Unmatched Matched Unmatched

Short selling ban

Interaction
−0.00562
(0.01086)

−0.00472
(0.00960)

−0.00560
(0.01093)

−0.00471
(0.00964)

−0.00602
(0.01090)

−0.00511
(0.00963)

Uptick rule

Interaction
−0.00509
(0.00795)

−0.00436
(0.00966)

−0.00509
(0.00795)

−0.00436
(0.00966)

−0.00479
(0.00793)

−0.00412
(0.00963)

Stringency No No Yes Yes Yes Yes

Country No No No No Yes Yes

Constant No No No No Yes Yes

Note: *p < 0.1; **p < 0.05; ***p < 0.01; ****p < 0.001.
Source: Compiled by the author.

In paper by [8], a lot of attention is paid to the impor-
tance of tail risk in equity markets. He explains that an 
increase in tail risk, caused by short-selling restrictions, 
may negatively affect a bank’s capital adequacy ratios. 
Following this suggestion, the study tests the influence 
of the short-selling ban and the uptick rule on Value-
at-Risk and Expected Shortfall and find that neither 
metric changed significantly after the implementation 
of short-selling restrictions. As already mentioned, this 
is a partially expected result as the volatility in the cor-
responding period decreased, and the volume of trade 
and the illiquidity measure remained unaffected. All to-
gether, these three variables lay the ground for the con-
clusion that the overall market risk was not affected by 
the restrictions; therefore, one may expect no change in 
the risk metrics. This difference is one of the main ones 
between the reaction of emerging and developed equity 
markets to short-selling regulations. 
However, this paper cannot suggest an explanation of 
the observed phenomenon, namely, why the volume of 
trade and liquidity were not affected by the restrictions 
in emerging markets? This issue remains unanswered 
and further research should be carried out. One of the 
possible hypotheses suggested by the author is that one 
may expect investors to move to less risky assets (such 
as bonds or money market instruments in reserve cur-
rencies) during financial crisis. However, investors in 
emerging markets may face higher transaction costs 
of switching from the risky equity market to the less 
risky bond market. Alternatively, the trading volume in 
emerging markets does not allow investors to quickly 
rebalance their portfolio, forcing them to keep their po-

sitions unchanged. Consequently, after the implementa-
tion of the ban, no large movement in the portfolios of 
the investors occurs due to these shortcomings, leaving 
the volume and, hence, risk unchanged. Another hy-
pothesis that may explain the issue at hand is that devel-
oped and emerging equity markets differ in the propor-
tion of wholesale and retail investors, or the proportion 
of local and foreign investors, which may result in dif-
ferent investor behavior patterns.
As for the difference between the short-selling ban and 
the uptick rule, it cannot be stated that either of the met-
rics is more or less influential since the estimates have 
the same direction and significance of the effect, and the 
estimates are close to each other numerically.
However, certain disclaimers about the limitations of 
this research need to be made. First, the results about 
the uptick rule introduction should be extrapolated very 
carefully since only two countries with limited number 
of stocks are studied. Second, the sample lacks intraday 
data, which, if present, would allow assessing more so-
phisticated metrics and studying their behaviour.

Robustness checks
The fundamental assumption underlying the DiD ap-
proach is the assumption of parallel trends. This posits that, 
in the absence of regulatory changes, both the treatment 
group (entities subject to the ban) and the control group 
(non-banned entities) would exhibit similar behavioural 
patterns. This critical assumption, commonly referred to 
as the ‘parallel trends’ condition, frequently sparks intense 
scholarly discussions, as evidenced by the debate surround-
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ing the work of [49] as critiqued in [50]. To validate this 
assumption, a two-pronged approach is employed. First, a 
visual examination of the variable’s behaviour prior to the 
intervention is conducted. Second, formal statistical tests 
are performed to assess the significance of any observed 
differences. The graphical analysis presented in Figures 2 

and 3 (short-selling ban and uptick rule subsets are studied 
separately) demonstrates that there are no notable dispari-
ties in the behaviour of daily returns between the treatment 
and control groups during the pre-treatment period. The 
rest of the variables can be found in the Appendix, subsec-
tion ’Robustness checks’.

Figure 2. Average daily returns in treated (short selling ban) and control groups
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Figure 3. Average daily returns in treated (uptick rule) and control groups
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Additionally, the author tested the difference between re-
turns in groups against the time trend to detect any signif-
icant change but found no evidence for it.
A more formal approach to robustness of DiD methodol-
ogy (and specifically parallel trend assumption) is a pla-
cebo test. It virtually sets a fake treatment date before the 
actual treatment had taken place and estimates the same 
regression specifications. Under the assumption of parallel 
trends, one might expect the interaction term in the DiD 
model to be statistically insignificant, as there is no policy 
change and thus no change in outcomes if the trends are in-
deed parallel. However, it is important to note that relying 
solely on the insignificance of the interaction term can be 
misleading. As highlighted by [51], this approach may be 
problematic due to the low statistical power of such tests. 
A non-significant result does not necessarily imply that the 
parallel trends assumption holds true. Therefore, instead of 
relying exclusively on statistical tests, it is crucial to provide 
robust logical reasoning and substantive arguments to sup-
port the plausibility of the parallel trends assumption. This 
involves presenting a compelling case based on economic 
theory, institutional knowledge, and the specific context of 
the study to justify why parallel trends are reasonable to 
expect in the absence of treatment.

I have carried out several placebo tests within the timeline 
of the study, shown in Table 12, and Interaction  turns out 
to be insignificant. Placebo tests were carried out for both 
types of restrictions: short-selling ban and uptick rule.
Based on the placebo tests and visual diagnostics, the 
author found no evidence against the parallel trends as-
sumption.
Another debatable point is the choice of the starting 
point of the pre-treatment period. Let us recall that in 
this paper all estimates are made for the case when the 
pre-treatment period begins 1 December 2019 (due to 
several reasons mentioned in third section). However, it 
is a question of whether the estimation results are sen-
sitive to the change of the starting point. To answer this 
question,  regressions for four additional starting dates 
(1 October 2019, 1 November 2019, 1 January 2020,  
1 February 2020) were re-estimated, keeping the treat-
ment date and the end of the post-treatment period un-
changed. It turns out that almost no change in signif-
icance and the direction of effect can be detected. The 
estimates of the variable Interaction   are presented in 
the Appendix, subsection ’Robustness checks’: in Table 
19 for the short-selling ban and in Table 20 for the up-
tick rule.

Table 13. Placebo pre- and post-treatment periods

Placebo № Pre-treatment period Post-treatment period

1 1 November 2019 – 31 December 2029 1 January 2020 – 28 February 2020

2 1 September 2019 – 30 November 2029 1 December 2020 – 28 February 2020

3 1 September 2019 – 30 November 2029 1 December 2020 – 31 January 2020

Modern literature disputes the effect of short-selling 
regulations on stock returns. Due to the fact that differ-
ent approaches to this issue are used in terms of return 
calculation, to verify the study’s research conclusions 
the author additionally calculated the returns from the 
buy-and-hold strategy (purchase of an asset in the be-
ginning of the pre- or post-treatment period, and sale –  
at its end). For both samples, the effect of short-selling 
restrictions was discovered to be positive and signifi-
cant.  The estimates of the variable Interaction  in such 
tests are shown in Table 13; the complete results of the 
regression estimations are presented in the Appendix, 
subsection ’Robustness checks’. In fact, this is classical 
DiD analysis, developed by [37]: only two groups and 
only two time periods.
Following the suggestion of one of the anonymous review-
ers, the author also modified the matching strategy as well 
and used it separately. Instead of Total Assets Market Cap-
italization as of the end of December (depending on last 
trade date) were used, and matching and all the regression 
analysis were repeated. First, it is necessary to point out that 
in that case, the nearest matching turns out to dominate 

Table 14. Influence of short-selling restrictions on buy-
and-hold returns

Dependent variable: Buy-and-hold returns

Specification: (1) (3)

Short-selling ban

Interaction 0.20236****
(0.02752)

0.20034****
(0.02864)

Uptick rule

Interaction 0.18879****
(0.05660)

0.18891****
(0.05502)

Stringency No No

Country No No

Constant No No

Note: *p < 0.1; **p < 0.05; ***p < 0.01; ****p < 0.001.
Source: Compiled by the author.
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the full matching (in terms of suggesting a better balance). 
Second, the results of the analysis remain the same: coeffi-
cients from Tables 5–12 change insignificantly. Therefore, 
this additionally proves the robustness of the results.
Summing up, the author may state that the results of this 
study are robust due to variance methodologies used 
(matching, double clustered standard errors) and addition-
al tests (placebo studies, visual diagnostics).

Conclusion
This paper is devoted to the analysis of the effect of 
short-selling regulation on equity markets in emerging 
economies. The existing literature pays a lot of attention 
to scrutinising developed markets and their behaviour 
amid such regulation, but almost no one studies devel-
oping markets. Analysing developing equity markets is 
important as they may offer higher growth rates, which 
makes investment into their assets attractive. However, 
no one tries to address the issue of whether the applica-
tion of the same policy in the developing markets pro-
duces the expected outcome. Moreover, almost no study 
has ever compared different types of short-selling regu-
lations: the short-selling ban and the uptick rule.
In 2020, after COVID-19 had spread around the world, 
many countries tried to protect their equity markets 
from extreme downfalls and introduced the short-sell-
ing ban or the uptick rule. Meanwhile, other countries 
did nothing, which allows studying this case with a 
difference-in-difference approach. The influence of 
short-selling regulations on daily and weekly stock re-
turns, volume of trade, liquidity, range and weekly vol-
atility and market risk-metrics (Value-at-Risk and Ex-
pected Shortfall) is analysed. For additional robustness, 
covariate matching is used to improve the sample bal-
ance and double-clustered standard errors.
I use several regression specifications, but the results turn 
out to be similar. First, both regulations affect the variables 
of interest in the same direction, and neither one produces 
a greater effect. Second, a positive effect of short-selling ban 
on equity returns was detected, which supports the ration-
ale for such a severe restriction. No influence on volume of 
trade and liquidity was detected, but there was a decrease 
in weekly volatility. No influence of short-selling regula-
tions on market risk metrics was observed. This result par-
tially contradicts the outcome observed in Europe during 
the short-selling ban implemented at the same time. This 
difference also highlights the importance of studying the 
emerging markets.
Additionally, several robustness checks were carried 
out: a placebo study was performed, confirming the 
validity of the DiD methodology. Regression estimated 
with various pre-estimation time periods were present-
ed to ensure the absence of dependence of the results on 
the choice of time period.
The research can be developed in several ways. First, 
an analysis that would explain the difference between 
the reaction of trading volume and volatility in devel-

oped and emerging markets to the implementation of 
short-selling restrictions would enrich the understand-
ing of equity market behavior. Second, the inclusion of 
other developing countries that used restrictions other 
than the short-selling ban or the uptick rule could be 
useful for the analysis of the issue. This can potentially 
enrich the understanding of the mechanics of short-sell-
ing regulation depending on its type. Third, one of the 
anonymous reviewers suggested an interesting idea: 
even though the short selling restrictions may be helpful 
in the short term, the lift of the restriction may cause a 
market correction, revealing the artificial (or even fake) 
positive image of market stability. Hence one should 
also study the effect of lifting the restrictions and the 
market reaction to it as well. 
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Appendix

Matching results
The matching is done based on fundamentals as of 31 De-
cember 2019: TA (total assets), EBITDA (earnings before 

interest tax depreciation and amortisation), LTD (long-
term debt), shareholder’s equity or net assets and industry 
of the company (using the GICS list). All values are trans-
lated into USD equivalent. The unmatched sample demon-
strates that its balance may be improved:

Table 15. Balance of unmatched sample for short-selling ban

Covariate Treated
mean

Control
mean

Std. mean
diff. Var. ratio eCDF

mean eCDF max

TA 37382.1 107735.2 -0.8825 0.0440 0.1126 0.2163

EBITDA 1991.4 5027.6 -0.6730 0.0791 0.1273 0.1989

NI 573.2 2081.7 -1.0441 0.0377 0.1244 0.1892

LTD 5487.5 17225.9 -0.7049 0.0553 0.1070 0.1769

Equity 8177.0 17728.0 -0.4783 0.2936 0.1018 0.1567

GICS10 0.0649 0.0529 0.0487 . 0.0120 0.0120

GICS15 0.1429 0.1235 0.0552 . 0.0193 0.0193

GICS20 0.1558 0.1471 0.0242 . 0.0088 0.0088

GICS25 0.0649 0.0588 0.0248 . 0.0061 0.0061

GICS30 0.1039 0.0882 0.0513 . 0.0157 0.0157

GICS35 0.0195 0.0412 -0.1570 . 0.0217 0.0217

GICS40 0.2532 0.2471 0.0142 . 0.0062 0.0062

GICS45 0.0390 0.0353 0.0190 . 0.0037 0.0037

GICS50 0.0714 0.0882 -0.0653 . 0.0168 0.0168

GICS55 0.0519 0.0471 0.0220 . 0.0049 0.0049

GICS60 0.0325 0.0706 -0.2151 . 0.0381 0.0381

Source: Author’s calculations.

Table 16. Balance of unmatched sample for uptick rule

Covariate Treated
mean

Control
mean

Std. mean
diff. Var. ratio eCDF

mean eCDF max

TA 32 608.9 107 735.2 –1.3198 0.0225 0.0719 0.1507

EBITDA 1365.5 5027.6 –1.4422 0.0250 0.1320 0.2789

NI 647.2 2081.7 –1.1191 0.0297 0.0892 0.2414

LTD 2399.5 17 225.94 –5.4290 0.0015 0.0743 0.1953

Equity 5964.3 17 728.0 –1.4422 0.0490 0.0961 0.2202

GICS10 0.0538 0.0529 0.0036 . 0.0008 0.0008

GICS15 0.0968 0.1235 –0.0905 . 0.0268 0.0268

GICS20 0.0860 0.1471 –0.2177 . 0.0610 0.0610

GICS25 0.0860 0.0588 0.0970 . 0.0272 0.0272
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Covariate Treated
mean

Control
mean

Std. mean
diff. Var. ratio eCDF

mean eCDF max

GICS30 0.0860 0.0882 –0.0079 . 0.0022 0.0022

GICS35 0.0215 0.0412 –0.1356 . 0.0197 0.0197

GICS40 0.2258 0.2471 –0.0508 . 0.0213 0.0213

GICS45 0.1828 0.0353 0.3816 . 0.1475 0.1475

GICS50 0.0645 0.0882 –0.0965 . 0.0237 0.0237

GICS55 0.0645 0.0471 0.0711 . 0.0175 0.0175

GICS60 0.0323 0.0706 –0.2169 . 0.0383 0.0383

Source: Author’s calculations.
Note: The abbreviation ‘eCDF’ stands for ‘empirical cumulative distribution function.’ The GICS codes represent the eco-
nomic sectors: 10 – energy, 15 – materials, 20 – industrials, 25 – consumer discretionary, 30 – consumer staples, 35 – 
health care, 40 – financials, 45 – information technology, 50 – communication services, 55 – utilities, and 60 – real estate.

Table 17. Balance of matched sample for short-selling ban

Covariate Treated
mean

Control
mean

Std. mean
diff. Var. ratio eCDF

mean
eCDF 
max

Std. Pair
Dist.

TA 37 382.1 34404.6 0.0374 0.3344 0.0474 0.1158 1.1098

EBITDA 1991.4 2089.8 –0.0218 0.5861 0.0501 0.1269 0.8778

NI 573.2 645.2 –0.0498 0.2786 0.0371 0.1190 0.9250

LTD 5487.5 5228.1 0.0156 0.4243 0.0473 0.1182 1.0439

Equity 8176.9717 8934.0957 –0.0379 1.2569 0.0238 0.0844 0.6698

GICS10 0.0649 0.0750 –0.0408 . 0.0101 0.0101 0.1933

GICS15 0.1429 0.1481 –0.0150 . 0.0053 0.0053 0.3810

GICS20 0.1558 0.1882 –0.0892 . 0.0324 0.0324 0.5777

GICS25 0.0649 0.0411 0.0966 . 0.0238 0.0238 0.4445

GICS30 0.1039 0.0990 0.0161 . 0.0049 0.0049 0.4214

GICS35 0.0195 0.0261 –0.0482 . 0.0067 0.0067 0.1378

GICS40 0.2532 0.2368 0.0379 . 0.0165 0.0165 0.6570

GICS45 0.0390 0.0281 0.0559 . 0.0108 0.0108 0.4676

GICS50 0.0714 0.0638 0.0294 . 0.0076 0.0076 0.5177

GICS55 0.0519 0.0747 –0.1024 . 0.0227 0.0227 0.3862

GICS60 0.0325 0.0190 0.0759 . 0.0135 0.0135 0.4030

Source: Author’s calculations.

The study uses nearest neighbour, optimal pair and opti-
mal full matching. The last one turns out to be the best. Its 
resulting balance is presented in Tables 17 and 18 for the 
short-selling ban and the uptick rule, respectively.

It is apparent that after matching, the means in the treated 
and control groups almost coincide and the standardised 
mean difference is close to zero, which indicates a good 
balance.
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Table 18. Balance of matched sample for short-selling ban

Covariate Treated
mean

Control
mean

Std. mean
diff. Var. ratio eCDF

mean
eCDF 
max

Std. Pair
Dist.

TA 32 608.9 25 426.5 0.1262 0.2045 0.0782 0.1697 1.6398

EBITDA 1365.5 1790.7 –0.1674 0.2573 0.0525 0.1352 1.3919

NI 647.2110 817.4742 –0.1328 0.2890 0.0515 0.1487 1.4998

LTD 2399.4679 2741.0920 –0.1251 0.0170 0.1440 0.3000 5.5350

Equity 5964.2848 6785.9264 –0.1007 0.3239 0.0360 0.1333 1.3997

GICS10 0.0538 0.0811 –0.1211 . 0.0273 0.0273 0.5655

GICS15 0.0968 0.0808 0.0542 . 0.0160 0.0160 0.5695

GICS20 0.0860 0.1122 –0.0935 . 0.0262 0.0262 0.6732

GICS25 0.0860 0.0517 0.1223 . 0.0343 0.0343 0.2547

GICS30 0.0860 0.1620 –0.2709 . 0.0760 0.0760 0.6914

GICS35 0.0215 0.0323 –0.0743 . 0.0108 0.0108 0.3165

GICS40 0.2258 0.1384 0.2090 . 0.0874 0.0874 0.6345

GICS45 0.1828 0.2043 –0.0556 . 0.0215 0.0215 0.3960

GICS50 0.0645 0.0493 0.0620 . 0.0152 0.0152 0.5815

GICS55 0.0645 0.0661 –0.0063 . 0.0015 0.0015 0.2907

GICS60 0.0323 0.0219 0.0588 . 0.0104 0.0104 0.5775

Source: Author’s calculations.

Different pre-treatment periods
As mentioned in fourth section, the choice of the start of 
pre-treatment period is subject to the researcher’s decision, 
which may affect the resulting estimations. To avoid the ac-
cusations of data mining,  four different additional starting 
dates are used. The estimation of the variable Interaction 

is presented in the next two tables for all regression spec-
ifications. It can be clearly seen that the estimates are in 
line with the one reported in the main part of the article, 
hence, the result does not depend on the choice of the 
starting point.

Table 19. Regression estimates for short-selling ban by starting date 

Specification: (1) (2) (3)

Sample: Matched Unmatched Matched Unmatched Matched Unmatched

Starting date Daily returns

1 October 2019 0.00216****
(0.00065)

0.00237****
(0.00064)

0.00183***
(0.00065)

0.00211****
(0.00064)

0.00180***
(0.00064)

0.00209***
(0.00064)

1 November 2019 0.00229***
(0.00072)

0.00249****
(0.00072)

0.00194***
(0.00072)

0.00221***
(0.00072)

0.00191***
(0.00071)

0.00219***
(0.00072)

1 January 2020 0.00328****
(0.00099)

0.00372***
(0.00115)

0.00282***
(0.00099)

0.00336***
(0.00116)

0.00279***
(0.00099)

0.00333***
(0.00116)

1 February 2020 0.00352**
(0.00138)

0.00409**
(0.00201)

0.00277**
(0.00138)

0.00350*
(0.00204)

0.00275**
(0.00138)

0.00348*
(0.00204)
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Starting date Weekly returns

1 October 2019 0.01356****
(0.00315)

0.01449****
(0.00312)

0.01309****
(0.00315)

0.01383****
(0.00313)

0.01298****
(0.00312)

0.01373****
(0.00315)

1 November 2019 0.01456****
(0.00344)

0.01539****
(0.00349)

0.01392****
(0.00344)

0.01451****
(0.00350)

0.01379****
(0.00340)

0.01439****
(0.00350)

1 January 2020 0.02192****
(0.00485)

0.02395****
(0.00545)

0.02063****
(0.00486)

0.02214****
(0.00555)

0.02049****
(0.00478)

0.02203****
(0.00559)

1 February 2020 0.03096****
(0.00720)

0.03401****
(0.01013)

0.02895****
(0.00723)

0.03117***
(0.01045)

0.02871****
(0.00709)

0.03096***
(0.01064)

Starting date Volume of trade

1 October 2019 −380,809,569
(246,437,207)

−348,974,111
(215,138,007)

−352,056,884
(246,755,570)

−326,134,402
(213,110,893)

−333,539,889
(435,521,234)

−311,617,402
(386,080,782)

1 November 2019 −204,712,197
(267,782,498)

−189,500,480
(240,854,576)

−173,966,614
(268,154,331)

−165,160,148
(238,980,923)

−173,579,920
(477,258,163)

−164,934,376
(423,416,141)

1 January 2020 76,198,394
(316,712,574)

63,963,986
(323,164,871)

117,336,469
(317,276,848)

96,196,642
(321,064,562)

117,000,230
(596,591,867)

95,980,314
(561,624,585)

1 February 2020 −471,686,439
(345,520,868)

−430,941,504
(264,611,126)

−399,116,226
(346,409,382)

−372,289,646
(262,141,308)

−398,778,727
(716,243,767)

−371,962,266
(569,798,887)

Starting date Amihud’s illiquidity

1 October 2019 −0.44694
(2.07759)

−0.68379
(2.00670)

−0.46312
(2.08037)

−0.69527
(2.01692)

−0.46071
(2.07948)

−0.69211
(2.02032)

1 November 2019 −0.93929
(2.33654)

−1.17218
(2.38315)

−0.96161
(2.33989)

−1.18885
(2.39818)

−0.95805
(2.33921)

−1.18470
(2.40269)

1 January 2020 0.98831
(1.34220)

0.76685
(1.05080)

0.98248
(1.34467)

0.76517
(1.04724)

0.98237
(1.34837)

0.76541
(1.04996)

1 February 2020 0.54120
(1.89853)

0.26685
(1.02221)

0.52821
(1.90366)

0.26053
(1.01785)

0.52830
(1.91037)

0.26086
(1.01061)

Starting date Range

1 October 2019 −0.00122****
(0.00007)

−0.00165****
(0.00008)

−0.00111****
(0.00007)

−0.00157****
(0.00008)

−0.00111****
(0.00008)

−0.00156****
(0.00009)

1 November 2019 −0.00130****
(0.00008)

−0.00171****
(0.00009)

−0.00118****
(0.00008)

−0.00162****
(0.00009)

−0.00118****
(0.00009)

−0.00161****
(0.00009)

1 January 2020 −0.00148****
(0.00010)

−0.00189****
(0.00010)

−0.00133****
(0.00010)

−0.00176****
(0.00010)

−0.00132****
(0.00011)

−0.00175****
(0.00010)

1 February 2020 −0.00186****
(0.00014)

−0.00218****
(0.00013)

−0.00161****
(0.00014)

−0.00196****
(0.00013)

−0.00161****
(0.00015)

−0.00196****
(0.00014)

Starting date Weekly volatility

1 October 2019 −4,693.8****
(1,108.1)

−5,126.1****
(1,081.1)

−3,603.7***
(1,109.2)

−4,254.2****
(1,096.3)

−3,574.3***
(1,119.9)

−4,205.3****
(1,125.5)

1 November 2019 −5,583.4****
(1,220.1)

−6,077.6****
(1,261.7)

−4,458.8****
(1,221.2)

−5,176.0****
(1,282.9)

−4,465.6****
(1,232.8)

−5,173.1****
(1,322.1)

1 January 2020 −10,638.5****
(1,706.5)

−11,097.0****
(2,223.9)

−9,384.3****
(1,708.1)

−10,096.2****
(2,272.8)

−9,391.1****
(1,725.1)

−10,111.5****
(2,372.4)

1 February 2020 −11,831.3****
(1,843.7)

−12,140.3****
(2,926.4)

−10,156.5****
(1,840.5)

−10,793.2****
(3,000.1)

−10,196.5****
(1,845.8)

−10,843.7****
(3,094.0)

Note: *p < 0.1; **p < 0.05; ***p < 0.01
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Table 20. Regression estimates for uptick rule by starting date

Specification: (1) (2) (3)

Sample: Matched Unmatched Matched Unmatched Matched Unmatched

Starting date Daily returns

1 October 2019 0.00268****
(0.00057)

0.00312****
(0.00064)

0.00267****
(0.00057)

0.00310****
(0.00064)

0.00264****
(0.00056)

0.00306****
(0.00063)

1 November 2019 0.00250****
(0.00061)

0.00320****
(0.00066)

0.00250****
(0.00061)

0.00319****
(0.00066)

0.00247****
(0.00061)

0.00316****
(0.00065)

1 January 2020 0.00321****
(0.00080)

0.00414****
(0.00078)

0.00324****
(0.00080)

0.00416****
(0.00078)

0.00321****
(0.00080)

0.00413****
(0.00078)

1 February 2020 0.00212**
(0.00099)

0.00331****
(0.00097)

0.00218**
(0.00099)

0.00335****
(0.00096)

0.00217**
(0.00099)

0.00333****
(0.00097)

Starting date Weekly volatility

1 October 2019 0.00730***
(0.00273)

0.00840***
(0.00302)

0.00671**
(0.00272)

0.00754**
(0.00302)

0.00660**
(0.00269)

0.00742**
(0.00301)

1 November 2019 0.00614**
(0.00294)

0.00839***
(0.00307)

0.00544*
(0.00294)

0.00739**
(0.00307)

0.00533*
(0.00290)

0.00726**
(0.00306)

1 January 2020 0.00731*
(0.00389)

0.01018***
(0.00345)

0.00628
(0.00390)

0.00869**
(0.00346)

0.00618
(0.00383)

0.00859**
(0.00346)

1 February 2020 0.00195
(0.00519)

0.00616
(0.00427)

0.00052
(0.00520)

0.00415
(0.00432)

0.00046
(0.00509)

0.00408
(0.00434)

Starting date Volume of trade

1 October 2019 −21,421,563
(95,718,062)

−240,259,266
(228,223,444)

−21,369,264
(95,718,567)

−237,233,196
(228,001,543)

−20,344,519
(171,314,547)

−223,717,561
(437,121,793)

1 November 2019 −7,443,165
(102,477,047)

−57,471,538
(249,334,550)

−7,494,501
(102,477,759)

−55,823,501
(249,227,175)

−7,454,973
(185,664,294)

−56,290,260
(469,262,541)

1 January 2020 20,741,859
(115,098,322)

283,957,782
(309,843,716)

20,299,572
(115,101,452)

280,469,810
(309,972,799)

20,273,352
(223,068,377)

279,349,145
(582,357,717)

1 February 2020 10,289,974
(112,364,493)

120,347,834
(303,561,384)

9,277,734
(112,370,457)

112,609,857
(303,587,255)

9,270,874
(242,127,458)

112,079,805
(638,695,247)

Starting date Amihud’s illiquidity

1 October 2019 −0.01011
(0.01740)

−0.09343*
(0.05641)

−0.01010
(0.01740)

−0.09273*
(0.05606)

−0.01006
(0.01796)

−0.09245
(0.05812)

1 November 2019 −0.01008
(0.01926)

−0.08461
(0.05720)

−0.01009
(0.01926)

−0.08421
(0.05701)

−0.01006
(0.01928)

−0.08402
(0.05931)

1 January 2020 −0.00525
(0.02583)

−0.04410
(0.06380)

−0.00537
(0.02583)

−0.04495
(0.06419)

−0.00535
(0.02716)

−0.04492
(0.06775)

1 February 2020 −0.00824
(0.03054)

−0.08176
(0.06070)

−0.00849
(0.03054)

−0.08349
(0.06149)

−0.00847
(0.03183)

−0.08339
(0.06388)

Starting date Range

1 October 2019 −0.00178****
(0.00009)

−0.00221****
(0.00008)

−0.00178****
(0.00009)

−0.00220****
(0.00008)

−0.00177****
(0.00009)

−0.00219****
(0.00009)

1 November 2019 −0.00177****
(0.00010)

−0.00219****
(0.00009)

−0.00177****
(0.00010)

−0.00218****
(0.00008)

−0.00177****
(0.00010)

−0.00217****
(0.00009)

1 January 2020 −0.00153****
(0.00012)

−0.00188****
(0.00009)

−0.00155****
(0.00012)

−0.00189****
(0.00009)

−0.00154****
(0.00013)

−0.00188****
(0.00009)
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Starting date Range

1 February 2020 −0.00119****
(0.00015)

−0.00140****
(0.00011)

−0.00122****
(0.00015)

−0.00142****
(0.00011)

−0.00121****
(0.00016)

−0.00141****
(0.00011)

Starting date Weekly volatility

1 October 2019 −4,261.9****
(700.2)

−4,216.0****
(744.5)

−4,126.6****
(682.7)

−3,955.0****
(723.9)

−3,939.4****
(705.4)

−3,753.3****
(762.4)

1 November 2019 −4,972.3****
(754.5)

−4,652.9****
(781.4)

−4,923.4****
(734.8)

−4,475.8****
(760.9)

−4,742.5****
(758.0)

−4,286.8****
(802.7)

1 January 2020 −6,512.2****
(970.6)

−6,646.7****
(978.8)

−6,881.7****
(945.0)

−6,890.3****
(958.9)

−6,755.7****
(978.6)

−6,768.9****
(1,017.3)

1 February 2020 −4,851.3****
(1,155.1)

−5,222.4****
(1,194.8)

−5,703.4****
(1,125.0)

−5,976.2****
(1,174.1)

−5,625.3****
(1,166.6)

−5,894.3****
(1,242.6)

Note: *p < 0.1; **p < 0.05; ***p < 0.01; ****p < 0.001.

The article was submitted on 13.01.2025; approved after reviewing on 14.07.2025; accepted for publication on 03.04.2026.
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