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This paper investigates short selling behavior, particularly by foreign investors, during
event days of non-normal times on an intraday basis in the Korean stock market around
the global financial crisis. Although, in the several subsamples, we cannot exclude the
predatory short-selling possibility, we did not find any conclusive evidence of abusive
short selling behaviors in the overall intraday trading activities. While foreign investors
demonstrate higher levels of participation in short-sale trading, their impact on price
declines is not as pronounced compared to the effects of pure selling. Following the
lift of the short-sale ban, foreign investors appear to engage in long selling trading
more frequently, and their influence on price changes primarily stems from long selling
rather than short selling compared to the past.
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L. Introduction

The controversy surrounding large investors’ short sales has been a longstanding
issue, and the Korean stock market is no exception. The Korean stock market categorizes
investors into three types: institutional, foreign, and individual investors. Short selling
is typically a challenging practice for individual investors. In times of stock market
decline, small investors have often accused the other two types of larger investors,
especially those engaging in short selling, of causing the market to plunge. To address
market turmoil, the Korean financial authority has frequently implemented short-sale
bans as a first-aid measure. During the Covid-19 pandemic, while most other countries
did not implement short-sale bans, Korea reinstated the practice in its stock market.

Financial regulators seem to favor the anti-short selling arguments and imposed
temporary restrictions on short selling. In September 2008, financial regulators across
the world began implementing temporary bans on short selling. The Financial Services
Authority (FSA) in the U.K. banned short selling on 32 stocks of financial services
companies on September 18th. The Securities and Exchange Commission (SEC) in
the U.S. followed suit on September 19th by restricting short selling on all financial
stocks. On the same day, the Canadian securities administrators also banned short
selling of 13 shares of financial sector issuers that were inter-listed with the U.S.
market. Australia implemented a temporary ban on all forms of short selling on
September 21st, and several European countries also banned short selling of financial
stocks. In Korea, a ban on short selling of all stocks was imposed on October 1st, 2008.
The ban was lifted on June 1st, 2009, but remained in place for financial stocks.

These widely observed short-sale bans are at odds with the view of most financial
sector practitioners and academic researchers: nothing is wrong with short selling
(Brunnermeier and Oehmke, 2014, p. 2154; Deng et al., 2020) and the short-sale bans
would lead to the opposite result to the intention of regulators, causing substantial
deterioration of market quality (Beber and Pagano, 2013; Boulton and Braga-Alves,
2010). Most economists believe that short selling is a valuable market activity and that
short sellers facilitate more efficient price discovery, mitigate price bubbles, increase
market liquidity, and promote risk management activities: In New York Times, “Simply
put, short-selling is a vital investment strategy that responds to market fundamentals
and contributes to the integrity of stock prices” (Younglai, 2008).

Despite the significant discord between regulatory bodies and academic scholars,
prevailing empirical research predominantly supports the benefits of short selling, with
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studies presenting alternative outcomes being comparatively infrequent.! However,
the pertinent question that needs to be asked is whether short selling poses a threat to
the market stability in exceptional circumstances. When regulators put restrictions on
short selling, it was clearly stated that they introduced those restrictions “on an
emergency basis” and “at a time of extreme market turbulence, manifested in the forms
of high and prolonged price volatility and downward pressure on the prices of financial
stocks in particular” (FSA, 2009). To ascertain the justification for a short selling ban,
thus, it is essential to examine whether short-selling practices are genuinely exploitative
and predatory during times of stress and occasional market excesses, as opposed to
regular market operations. If we include both normal and non-normal days in our
sample, the results may be biased towards the normal days, and thus the empirical
findings may not be informative of the non-normal time short selling. To identify the
effects during non-normal times, we employ the methodology presented by Shkilko et
al. (2007, 2009, 2012).

When examining the behavior of stock prices in Korea, it is important to consider
the impact of foreign investors. During the financial crises that struck Asian countries
in 1997 and 2008, foreign investors were often blamed for the crash of the financial
and foreign exchange markets. For instance, Stiglitz (1998) contended that “developing
countries are more vulnerable to vacillations in international capital flows than ever
before.” Politicians and journalists also contributed to the anti-short-selling arguments.
Former Malaysian Prime Minister Mahathir stated that “currency trading is unnecessary,
unproductive and immoral” and that “they should be shot.” Even after two decades
have passed, he still denounces “currency traders as unscrupulous profiteers in an
immoral line of work.”” In contrast to these claims, empirical research has found little
evidence of the destabilizing effect of foreign investors’ activity on stock and currency
prices.?

We intertwine these two narratives regarding the influence of short selling in the
non-normal days and the involvement of foreign investors. First, we examine the
impact of short selling on the Korean stock market on the event days of non-normal

! For unfavorable evidence, see Bechmann (2004); Henry and Koski (2010); Mitchell et al. (2004);
Shkilko et al. (2012).

2 https://www.bloomberg.com/news/articles/2017-07-05/mahathir-still-hates-currency-traders-20-
years-after-asia-crisis

3 For the analysis of the Korean market, see Choe et al. (1999) and Wang and Lee (2015) among
others.
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times at an intraday level. Second, we investigate whether foreign short sellers have a
destabilizing effect on the market. Third, we analyze the impact of short selling
restrictions during the global financial crisis period in the Korean stock market. Finally,
we aim to identify the channels through which short-selling activity affects stock prices
during non-normal times.

The rest of this paper is organized as follows: In Section II, we provide a brief
overview of the regulations and restrictions on short selling in the Korean stock
market, along with a review of the relevant literature. Section III presents the data
used in this study and provides descriptive statistics on short selling trading activities
in Korea. In Section IV, we outline our methodology for identifying event days,
following the approach taken by Shkilko et al. (2007, 2009, 2012). The section also
summarizes interesting features of event days. Section V focuses on the behavior of
foreign short sellers. In Section VI, we estimate a dynamic panel model to investigate
the intricate relationships between different factors that shape intraday price patterns.
Our analysis also identifies various channels through which short-selling impacts stock
prices. Finally, in Section VII, we draw our conclusion and provide a summary of the
main findings of our study.

II. Short-sale Bans in Korea and Related Literature

In the Korean stock market, investors are divided into three categories: individuals,
institutions, and foreigners. The practice of short selling was first introduced in 1969
with several restrictions. However, it was only in 1996 and 1998 that institutional and
foreign investors were permitted to engage in short selling, respectively. Initially,
naked short sales were permissible, but this was later prohibited following the default
of a large naked short-sale transaction in June 2000. It is important to note that the
Korean stock market operates under up-tick rules, which require large short-selling
transactions to be reported and disclosed. In times of market instability, short sales,
particularly those made by foreign investors, have been repeatedly banned and
criticized. Table 1 below illustrates the recent short-sale bans imposed in the Korean
stock market.
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Table 1. Short-sale Bans in Korean Stock Markets

Date

(YYYY-MM-DD) Non-financial firms Financial firms Causes
2008-10-01 Banned Global financial crisis
2009-06-01 Allowed

Banned
2011-08-10 Banned European debt crisis
2011-11-10 Allowed
2013-11-14 Allowed
2020-03-13 Al short-sales banned for 6 months Covid-19

2020-08-27  The ban extended for another 6 months

Related law revision
2020-12-09  * Strengthen the penalties for illegal short-sales
* Keep the records of short-sales for 5 years

2021-02-03  The ban extended again until 2021-05-02

Allowed only for the stocks in KOSPI-200 and
KOSDAQ-150

2021-05-03

Numerous studies have investigated the impact of short-sale bans in Korea, and
most have failed to provide conclusive evidence of market destabilization. However,
these bans seem to have some detrimental effects on market quality, which is consistent
with research conducted in other countries. Table 2 below provides a summary of the
literature on short sales in the Korean stock market.

There is little literature that has analyzed short-selling behavior during non-normal
days. Brunnermeier and Pederson (2005) and Brunnermeier and Oehmke (2014)
theoretically show that “even though short-selling activity is beneficial during normal
times, at times of stress short sellers can destabilize a financial institution.” Shkilko et
al. (2007, 2009, 2012) empirically identify days with large intraday price reversals (event
days) and show that short sellers are abnormally aggressive and put substantially further
pressure on price decline on those event days, even though short-selling enhances
market efficiency during normal times. We also examine the short selling activity in
the Korean stock market on an intraday basis during periods of market stress, with a
specific focus on the influence of foreign short sellers.

(© 2023 East Asian Economic Review



150 Sang B. Hahn, Sehoon Kwon and Yeongseop Rhee

Table 2. Literature Review on Short-sale Bans in Korean Stock Markets

Authors Sample period Summary

The lack of significance in the price predictability of

Ko and Ahn (2007) 2000.6~2004.12. short-sellers

Short-sales do not have a significant effect on stock
prices, whereas a significant drop in stock prices tends
to be associated with an increase in the number of
short-sales

Yi et al. (2010) 2006.1~2008.9.

The proportion of short-sales in total trading amounts
Eom et al. (2011) 2007.1~2008.9. is negligible, and their economic impact on price
declines is minuscule

During the period of the short-sale ban, there appears

Choe and Lee (2010) 2008.1~2009.8 to be a deterioration in market quality.

Evidence of predatory trading of short-sales was not

Hahn and Rhee (2015) ~ 2007.1~2007.12. observed around the days of large price reversals.

Foreign short-sellers are contrarian investors and appear

Wang and Lee (2015) 2006.1~2010.5. to not contribute to market volatility or destabilization.

Investors who sell short more firms exhibit higher
Wang et al. (2017) 2007.8~2010.5.  profitability that is persistent, which can be attributed
to their superior information processing abilities.

To the best of our knowledge, Hahn and Rhee (2015) represent the first study to
explore short selling activities in the Korean market on an intraday basis during non-
normal times. Nonetheless, their analysis did not encompass the crisis period. The
present study expands upon the work of Hahn and Rhee (2015) by extending the
sample period to encompass the global financial crisis and by employing the Shkilko
et al. (2007, 2009, 2012) methodology. Consequently, our investigation can be considered
a more robust and rigorous examination relative to the previous study.

[II. Data and Overview

We utilize complete intraday trades and quotes (TAQ) data for stocks listed on the
Korea Exchange (KRX)* that involve short sales, spanning from January 3rd, 2007 to
December 28th, 2010. The TAQ and short selling data are sourced from the Korea

4 https://global.krx.co.kr/main/main.jsp
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Capital Market Institute (KCMI) and the KRX.> At the raw data level, our examination
comprises 773 stocks and 688,652 stock-day observations. However, to enhance the
quality and reliability of our analysis, we restrict our sample by excluding stocks that
were traded for less than 240 days per year, those with an initial year price below KRW
1,000, and those whose trading was suspended during the analysis period. Following
the application of these filtering criteria, our final sample consists of 540,896 stock-
day observations of 704 stocks.

Figure 1 depicts the fundamental pattern of short-sale trading throughout the 2007-
2010 period. Notably, in the Korean stock market, the volume of short-sale trading
exhibited a consistent upward trend until the onset of the global financial crisis.
Following the prohibition of short selling on all stocks from October 1st, 2008, the
prevalence of short-sale transactions declined sharply, with negligible trading activities
observed until the regulatory restriction was lifted on June 1st, 2009. Despite a rebound
in short-sale trading activity following the lifting of the ban, the volume remained
subjugated compared to the pre-crisis period.

Figure 1. Stock Trading Volume and Short-sales

|
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Note: In Korea, short-sales of are banned from October 2008 and, only for the non-financial firms, allowed
again in June 2009.

3 The short selling dataset of this paper does not include the unreported cases which could exert
important influence on the stock prices.
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Figure 2 shows that the proportion of daily trading volume attributable to short-sale
trading during the examined period did not exceed 3%. During the ban period, the
share of short-sale trading fell precipitously to nearly 0%, and even after the lifting of
the ban, the proportion remained much lower than the pre-crisis levels. Figure 3
highlights the preponderance of foreign entities in the short-sale trading sphere.
Specifically, the mean foreign share of short-sale trading activity was 87% over the
sample period. The foreign share dipped to less than 40% during the ban period but
subsequently returned to almost full recovery following the lifting of the ban.

Figure 2. Proportion of Short-sales in Trading Volume

Total shortsales over trading amount (%)

T T T T T
2007 2008 2009 2010 2011
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Figure 3. Share of Short-sales: Foreigners vs. Institutions
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Notes:

In Korea, short-sales of are banned from October 2008 and allowed again in June 2009 for the non-
financial firms. During the ban, the portion of foreigners’ short-sales is dramatically reduced. Also
note that the portion of individuals is negligible.

IV. Identification of Event Days

1. Methodology to Identify Event Days®

An event day of non-normal times can be defined as a day with a large price reversal
and the identification process involves two distinct stages. Firstly, a historical intraday
volatility of stock i’s at a trading day d (g;,4) is computed. Following Shkilko et al.

6 This part is borrowed from Hahn and Rhee (2015).
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(2007, 2009, 2012), we first calculate the stock #’s five-minute cumulative returns and
then the standard deviation of them for each day. Next, we average the intraday
standard deviations over twenty trading days preceding day d.

Subsequently, the range of price reversal within a day is established, with the
reversal comprising a pre-rebound stage characterized by substantial price decline, and
a post-rebound stage characterized by a recovery in price. For a day to be designated
as an event day, two prerequisites must be met. Specifically, the decrease in the stock
i’s cumulative intraday return must be equal to or exceed 2 X 0;4 and, at the same
time, the price should rebound so that the return recovers up to the range of 90% to
110% of the initial level by the end of the day. Figure 4 illustrates the identification
methodology employed for an event day. Suppose the price is initially 100 at 4 and
0;q = 1%. The first condition of a large price decline requires that the daily low price
at B should be equal to or lower than 98 (= 100 — 2x1). The second condition of price
rebound implies that the price should recover so as for the closing price to stay between
99.8 (= 98 + 0.9x2) at the level of p; and 100.2 (= 98 + 1.1x2) at the level of p,.’

Figure 4. Identification of large price reversal

|
i
i
0.9x |Ar|i :
1 .
V.Y

time

Notes: As in Shkilko et al. (2012), we identify the large price reversal day during which stock price declines
to a level equal to (or lower than) two standard deviations of historical intraday cumulative returns,
0;, and then rebounds by 90% to 110% of the initial level is identified as a large price reversal day.
;s are computed during 20 trading days preceding the event day. Here, |Ar| means |Arevert|.

7 This example assumes |Ar| = 2%.
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The aforementioned methodology facilitates the distinction between an event day
and a non-event day. Typically, on an event day, the stock price exhibits marginal
fluctuations around its initial level throughout the day. However, instances of predatory
short selling or adverse news can trigger sharp declines in prices. To differentiate
between the two scenarios, the price must exhibit a recovery range between 90% to
110%. According to Shkilko et al. (2012, p. 350), the impact of new information is
likely to result in a new price level at the end of the day, with a positive impact for the
good news and a negative impact for the bad news. In cases where the price is influenced
solely by predatory short-selling, the price is expected to converge to the initial level.
Consequently, this requirement can be leveraged to eliminate the possibility of an
information effect.

Following the identification of event days, we apply filters to our results to select
cases that align with our purposes. Firstly, we exclude data for which prices at the
beginning of the year were lower than 1,000 KRW and for which price changes are
unavailable on specific trading days. Given our aim to identify information-free reversals,
we seek to further minimize the effects of information by scrutinizing the DART?®
disclosure system of FSS (Korean Financial Supervisory Service) and KIND® system
of KRX for corporate announcements and other news surrounding price reversal days.
We exclude reversals that occur within a [-5; +5] day window surrounding an earnings
or dividend announcement reported to FSS and KRX, as well as those that occur within
a [-10; +10] day window surrounding other significant corporate news events
transmitted by major business news outlets such as SEO (seasoned equity offerings),
embezzlement, M&A, among others.

To conduct intraday analysis, we partitioned each regular trading day (9:00 am —
3:00 pm) into 72 intervals of S-minute duration (j = / fo 72). For each interval j, we
compute the S-minute returns (3;) of stock 7, with stocks featuring less than 50 traded
intervals on a given trading day being excluded from the sample. Before applying our
filters, the dataset comprised 686 stocks and 6,999 event day observations. However,
following the application of our filtering procedures, the number of stocks in our final
sample was reduced to 685 and the number of event days to 6,723.

We further divided each price reversal into 10 pre-rebound and 10 post-rebound
intervals. This additional procedure enables us to discern the influence of short selling

8 Data Analysis, Retrieval and Transfer System (DART). http://dart.fss.or.kr
® Korea Investor's Network for Disclosure System (KIND). https:/kind.krx.co.kr
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over a longer time horizon, as some short selling may affect prices in the very short
run, while others may exert an influence over a more protracted period. However, this
method entails a reduction in the number of observations. Furthermore, we note that
price declines may be larger as short-selling becomes increasingly aggressive. To
examine this possibility and acquire a more comprehensive understanding of price
fluctuations, we divided the entire sample into four groups based on the magnitude of
the pre-rebound price decline |Arvert|: 2 X g;4 < |Arvert| <3 X gy ; 3 X
Oiq < |Arvert| < 4 X 0y ; 4Xo0jq < |Arvert| <5x o0,y ; and 5Xo0yq <
|Arvert|.

2. Trend and Features of Event Days

Figure 5 and Figure 6 show a basic trend of event days. Out of 6,723 event day
observations after the filtering, 2,087 event days were observed with short-sale trading,
while on the other 4,636 event days, short selling was not observed at all. The event
days both with and without short-sales declined during the period of short-sale ban,
and recovered after the lift. One thing interesting is that ratio of event days with short-
sales to those without short-sales becomes much lower after the ban than before. This
finding together with the facts that most of short-sale trading is carried out by
foreigners suggests that there might be some change in foreign short sellers’ behavior
after the short-sale ban.

Table 3A and Table 3B indicate large intraday price reversals on event days and the
numbers in the tables are cumulative intraday returns. Panel A shows the total pre-
rebound and post-rebound cumulative returns in event days with short sales, and Panel
B without short sales. It is confirmed that larger declines are followed by the lager
rebound. For example, in the case of event days with short sale in Table 3A, the first
group, in which the price change magnitude is between two and three standard
deviations, shows the smallest price reversal of 2.27% point from -1.99% to 0.27%,
while the last group, in which the magnitude is larger than five standard deviations, the
biggest reversal of 5.04% point from -4.91% to 0.13%. Table 3B, the case of event
days without short sales, exhibits the similar features but the degree of reversal is much
higher.
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Figure 5. Number of Event Days
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The event days are identified as days during which stock price declines to a level equal to (or lower
than) two standard deviations of historical intraday cumulative returns, o;, and then rebounds by
90% to 110% of the initial level (Figure 4). From October 2008 to June 2009, the short-sales are
banned in Korea (Figure 1).

Figure 6. Ratio of Two Type Event Days (Short-sales / Non-short-sales)
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Notes:

The event days are identified as days during which stock price declines to a level equal to (or lower
than) two standard deviations of historical intraday cumulative returns, o;, and then rebounds by
90% to 110% of the initial level (Figure 4). From October 2008 to June 2009, the short-sales are
banned in Korea (Figure 1). Short-sale (non-short-sale) type is the event day with (without) the
short-sales.
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Table 3A. Price Changes on Event Days with Short-sale (%)
Group 1 2 3 4
Range [2:3)0 [3:4)0 [4:5)0 [5:00)0
ce-rebound -1.9968"" -2.7052"" -3.3382"" -4.9127""
P 4 (0.0226) (0.0388) (0.0718) (0.1486)
ost-rebound 0.2755"" 0.2125"" 0.2328"" 0.1310™"
p (0.0168) (0.0214) (0.0409) (0.0462)
t-value on difference -74.73" -65.38"*" -40.22"* -34.19"
-10 -0.14 -0.30 -0.50 -0.54
-9 -0.37 -0.59 -0.84 -1.05
-8 -0.55 -0.82 -1.06 -1.47
-7 -0.69 -1.00 -1.33 -1.69
PRE -6 -0.80 -1.16 -1.53 -1.99
PERIOD -5 -0.93 -1.29 -1.69 -2.28
-4 -1.06 -1.47 -1.93 -2.62
-3 -1.23 -1.68 -2.16 -2.98
2 -1.38 -1.95 -2.48 -3.38
-1 -1.99 -2.71 -3.33 -4.91
1 -1.55 -2.07 -2.64 -3.89
2 -1.37 -1.88 -2.39 -3.59
3 -1.22 -1.73 -2.16 -3.32
4 -1.13 -1.61 -1.99 -3.16
POST 5 -1.02 -1.49 -1.83 -2.89
PERIOD 6 -0.95 -1.34 -1.66 -2.61
7 -0.84 -1.19 -1.43 -2.39
8 -0.67 -0.97 -1.16 -2.00
9 -0.47 -0.68 -0.84 -1.41
10 0.30 0.22 0.27 0.13
Number of events 2,009 1,012 573 233 193

Notes: We followed the definitions in Shkilko et al (2012). This table reports cumulative intraday percent

returns in large price reversal days (event days) in which the stock’s price declines by two or more
standard deviations of the stock’s historical intraday returns and subsequently rebounds by 90%
to 110% of the initial decline by the end of the day (Figure 4). Each event day is divided into two
stages: [Tetmaxpre ; T€lmin] and (retmi ; Tetmaxpost], Where Tetyqx pre is the maximum
return during the pre-rebound stage, T€tmaxpose is the maximum return during the post-rebound
stage, and ret,,;, isthe minimum return. Each stage is further divided into 10 periods for a total
of 20 time periods per event day. Event days are divided into four groups according to the
magnitude of the pre-rebound price decline. In particular, we distinguish between the days during
which prices fall by 1) 2to 3, 2) 3to 4, 3) 4 to 5, and 4) 5 and more o;s. Panel A contains pre-
and post-rebound cumulative returns by stage. Panel B reports period-by-period cumulative
returns and the number of reversals in each magnitude category. Panel C shows the number of
event days. Table 3A and Table 3B are with and without short-sales, respectively. Standard errors
are reported in parentheses. *** ** and * denote significance at 1%, 5%, and 10% level,
respectively.
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Table 3B. Price Changes on Event Days without Short-sale (%)

Group 1 2 3 4
Range [2:3)0 [3:4)0 [4:5)0 [S:0)0
re-rebound -2.3893"" -3.2646"" -4.0776"" -6.1857""
P (0.0238) (0.0406) (0.0718) (0.1486)
ost-rebound 0.3708™" 0.3633"* 0.2734™" 0.2862""
P Y (0.0190) (0.0295) (0.0341) (0.0601)
t-value on difference -87.56™" -68.92™" -50.64™" -39.61""
-10 -0.20 -0.48 -0.51 -0.52
-9 -0.50 -0.79 -0.95 -1.09
-8 -0.65 -0.99 -1.14 -1.39
-7 -0.77 -1.14 -1.34 -1.65
PRE -6 -0.88 -1.33 -1.59 -1.96
PERIOD -5 -1.01 -1.49 -1.82 -2.26
-4 -1.15 -1.70 -2.06 -2.70
-3 -1.30 -1.91 -2.27 -2.98
-2 -1.50 -2.14 -2.62 -3.63
-1 -2.39 -3.26 -4.08 -6.18
1 -1.76 -2.47 -3.05 -4.45
2 -1.55 -2.19 -2.76 -4.02
3 -1.37 -2.00 -2.50 -3.65
4 -1.29 -1.83 -2.32 -3.38
POST 5 -1.21 -1.70 -2.14 -3.05
PERIOD 6 -1.09 -1.54 -1.96 -2.78
7 -0.99 -1.36 -1.69 -2.42
8 -0.84 -1.17 -1.51 -1.98
9 -0.60 -0.82 -1.11 -1.53
10 0.37 0.36 0.27 0.29
Number of events 4,378 2,208 1,199 547 424

Notes: 1. Standard errors are reported in parentheses.
2. ¥ ** and * denote significance at 1%, 5%, and 10% level, respectively.

V. Characteristics of Short Selling Activity

The extant literature on short sales and market quality has largely centered on two
questions: whether short sales are destabilizing for the market and if short sales are
conducive to or detrimental to market efficiency. Prior to delving into these questions
in depth, we shall initially examine whether short-sale trading exhibits abnormal
patterns on event days. Nevertheless, the presence of abnormal short sales alone cannot
be taken as an indication of market quality deterioration. Hence, we shall also investigate
two further topics: the aggressiveness of short sales in relation to market destabilization
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and the liquidity associated with market efficiency.
1. Abnormality of Short Sale

In order to investigate the fundamental relationship between short sales and price
reversions, we initially assess whether short sale activity is higher than usual on event
days. To do this, we utilize the standardized short sale measure rather than the raw
short-sale trading volume.

Vijd - hy
Tt ()

asvijg =

In the above equation (1), v; jd is short-sale trading volume of stock i during interval
J- My and g, are respectively the mean and the standard deviation of v;;; during
twenty trading days preceding event day d. We will call this measure ‘abnormal short
sale(asv)’ because it shows whether the current short sale is deviating from the past
normal trend or not. It is expected that the asv on event days will be significantly
higher than the asv on non-event days.

Table 4A shows that the asv increases in both the pre- and post-rebound stages,
but the asv in pre-rebound stages does not dominated those in post-rebound stages
except for the case of the group 4. We conducted additional analysis to assess the
robustness of the arguments presented. Specifically, we examined subsamples based
on different criteria. In Table 4B, we divide the sample period into three subperiods:
year 2007, year 2008~2009, and year 2010. In Table 4C, our sample is divided into 4
subsamples: Large- and Small-sized companies and High- and Low-individual-
trading-activity companies. Our findings indicate that, overall, there are no qualitatively
different results observed in these subsamples, with a few exceptions.

One exception is the group 4 in the portfolio for the period between 2008 and 2009,
where we observed distinct results. Furthermore, in the large size and high individual
trading portfolio, the group 1 exhibited different outcomes and the other groups’ t-
values are not statistically significant. Notably, we identified significant variations in
the difference between pre- and post-rebound abnormal short-sales, indicating the
presence of potentially predatory short-selling activities during a specific period and
in certain stylized portfolios.
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However, it seems that the overall intraday market data did not yield evidence
supporting the existence of predatory short-sales. While there may have been instances
of predatory short-selling during specific periods and within certain portfolios, these
activities did not manifest in the broader intraday market data. Overall, our findings
suggest that predatory short-selling activities may have occurred in isolated cases, but
we did not find conclusive evidence of such practices in the overall intraday market
data.

Table 4A. Foreigner’s Abnormal Short-sale during Large Price Reversals

Group 1 2 3 4
Range [2:3)0 [3:4)0 [4:5)0 [S:0)0
ce-rebound 0.6064"" 0.5133"" 0.5661"" 1.4781""
P (0.1751) (0.1768) (0.1996) (0.4305)
ost-rebound 1.1108* 2.0579** 2.4808"" 1.7883""
p (0.1784) (0.3817) (0.5114) (0.4748)
t-value on difference -2.02" -3.67° -3.49" -0.48
-10 -0.09 0.30 0.06 0.27
-9 0.11 1.23 -0.14 3.02
-8 2.22 0.46 1.21 0.94
-7 1.34 0.78 0.19 1.30
PRE -6 0.25 0.76 1.17 0.50
PERIOD -5 0.29 0.94 0.19 1.96
-4 0.55 0.11 0.64 1.44
-3 0.69 0.12 0.69 043
-2 0.16 0.07 0.56 1.90
-1 0.59 0.39 1.09 3.05
1 1.47 3.16 2.62 4.37
2 091 0.25 2.95 2.20
3 0.49 3.31 1.62 0.89
4 0.88 2.07 1.61 0.34
POST 5 0.27 1.94 1.30 0.66
PERIOD 6 0.64 1.24 1.29 0.62
7 0.37 1.17 1.52 1.60
8 0.50 1.13 3.17 3.34
9 2.00 2.34 1.73 0.79
10 3.67 4.07 6.99 3.15
Number of events 1541 763 450 175 153

Notes: The definitions of group, pre- and post-rebound are the same with Table 3. This table reports the
foreigner’s “abnormal short-sale(asv)” which is demeaned by the mean and then denominated by
the standard deviation. asv = (Short sale trading volume - Means)/(Standard deviation)
(see Equation 1). Standard errors are reported in parentheses. ***, ** and * denote significance at
1%, 5%, and 10% level, respectively.
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This results are different from Shkilko et al. (2009). In the U.S. market, they found
that “Overall, abnormal short-selling gradually increases early in the pre-rebound
stage and then begins to decline mid-stage” (Shkilko et al. 2009, p. 13), but that it is
still significantly different from zero in the post-rebound stage. Intense short sale in the
pre-rebound stage implies predatory activities while intense short sale in the post-
rebound stage implies contrarian activities. Thus, they conclude that in the case of the
U.S., “whereas aggressive activities may cease by the time prices reach a reversal point,
a contrarian activity may replace it” (Shkilko et al. 2009, p. 14). However, our results
in Korea indicate that unlike the U.S. market, we could not find evidence of predatory
short sales in the pre-rebound stage, but there seems to be contrarian short sales in the
post-rebound stage.

Table 4B. Foreigner’s Abnormal Short-sale during Large Price Reversals by Subperiods

Period Group 1 2 3 4
Range [2:3)0 [3:4)0 [4:5)0 [5:0)0
0.8274"* 0.6970%* 1.2955* 1.6158"
pre-rebound (0.2349) (0.4265) (0.5218) (0.8171)
N 7 N
t-value on difference -1.34 -2.29™ -0.87 -0.44
sample 358 166 100 40 52
pre-rebound 0.9298"* 0.6539"* 0.2444 2.3634™
Vear (0.3563) (0.2427) (0.2389) (0.8920)
208 postrebound (@00 GG s (e
2009 t-value on difference -0.66 -1.82 279 0.98
Sample 663 338 197 77 51
0.0427 0.2123 0.4902 0.4320
pre-rebound (0.1612) (0.3091) (0.3585) (0.4121)
;{oefé post-rebound (267;‘6129) 2(69??24) 1(6??331) (11.9()7(?4114)
t-value on difference 227 -2.33™ -1.95" -1.42
sample 520 259 153 58 50

Note: The definitions of group, pre- and post-rebound are the same with Table 3.
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Table 4C. Foreigner’s Abnormal Short-sale during Large Price Reversals by Firm Size
and Individual Trading Activities

Classification Group 1 2 3 4

Firm Individual

Size Trading Range [2:3)0 [3:4)0 [4:5)0 [5:0)0
re-rebound 1.6487" 0.0349 0.4626 1.1864
p (0.7660) (0.3415) (0.5638) (1.3461)
ost-rebound 3.1703™ 7.5206™ 6.7198" 2.8793
Low p (13116)  (29198)  (3.6834)  (1.8492)
t-value on difference -1.00 -2.55" -1.68" -0.74
Small sample 112 43 39 13 17
ma
re-rebound 1.8770™ 1.7346™" 0.4127 2.2786™
p (0.8242) (0.6194) (0.5910) (1.0329)
. ost-rebound 2.1346™ 3.1802™ 4.1847" 3.6303™
High p (0.6096) (1.0819) (1.9857) (1.4955)
t-value on difference -0.25 -1.16 -1.82" -0.74
sample 278 123 93 25 37
re-rebound 0.0950 -0.0006 0.3020 1.3115"
p (0.1387) (0.1163) (0.2040) (0.5788)
ost-rebound 0.7057"** 0.9996™"* 1.5571™" 0.6553™
Low P u (0.1838) (0.2316) (0.4542) (0.2685)
t-value on difference -2.65"" -3.86"" -2.52" 1.03
L sample 907 463 253 109 82
arge
& re-rebound 1.0099™ 0.5300 1.7309 1.1558
p (0.4262)  (0.4127)  (0.8489)  (0.9092)
. ost-rebound 0.5812™ 1.8167" 2.5572™ 1.7500
High p (0.2510) (0.9007) (1.0642) (1.5679)
t-value on difference 0.87 -1.30 -0.61 -0.32
sample 174 97 45 19 13

Notes: Firm size means the market value of the companies at the end of year 2006. The degree of individual
trading activity is obtained by adding the individual buy and sell volumes and dividing by the total
trading volume multiplied by 2 in 2006. The definitions of group, pre- and post-rebound are the
same with Table 3.

2. Aggressiveness of Short Sale
While the above short sale volume may hint short seller’s abusiveness, we need a

separate measure of aggressiveness of short sales to be differentiated from other
characteristics. Speculative short sellers tend to place sell orders more aggressively
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when prices are declining, resulting in a larger seller-initiated trading volume than
buyer-initiated trading volume during the pre-rebound stage of price decline. Conversely,
when prices rebound, buy orders will consume all sell orders, leading to a smaller
seller-initiated trading volume (Sifat and Mohamad, 2015, p. 8; Shkilko et al., 2009,
pp. 15-16). Therefore, as a measure of short-sale aggressiveness, we propose using the
Short Order Imbalance (shoib):

shoi bijd _ Buyer initiated shor; :)/i)allu::orts\e/ii: r1nr:t1ated short volume (2)

Table 5A illustrates the order imbalances of foreign short sellers in the pre-rebound
and post-rebound stages on event days. Contrary to expectation, the foreigners’ selling
activities appear to be relatively tepid in the pre-rebound stage of price declines.
Estimates of order imbalances are generally positive but are not statistically significant.
Conversely, in the post-rebound stage of price reversals, buyers are dominant and order
imbalance becomes positive and statistically significant as theorized. This suggests
that short sales are not predominantly seller-initiated and short sellers are not
particularly assertive when price declines.

Order imbalances may be caused not only by foreign short selling, but also by long
selling (Brunnermeier and Pederson, 2005).'° To analyze aggressiveness between
short sales and long sales, we also present the estimates of long order imbalances (loib)
in Table 5B. This demonstrates that as price drops, sellers dominate and long order
imbalances are largely negative. This prevalence remains very strong until price begins
to rebound. Once price reversals start in the post-rebound stage, long order imbalances
become positive. In the case of non-short-sale, long order imbalances both in the pre-
rebound and in the post-rebound stages are consistent with our expectations. This result
shows that non-short-sale is much more aggressive than short sale.

10 “Long selling” means the sales of already purchased shares and this term is used as in Shkilko
(2012).
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Table 5A. Short Order Imbalance of Foreigner during Large Price Reversals
Group 1 2 3 4
Range [2:3)0 [3:4)0 [4:5)0 [S:0)0
0.1792™* 0.1824™* 0.2162"* 0.221™
pre-rebound (0.0073) (0.0098) (0.0169) (0.0188)
0.2264™" 0.2453™* 0.2710"* 0.2473"*
post-rebound (0.0081) (0.0113) (0.0184) (0.0134)
t-value on difference 431" -4.20"" -2.19™ -0.95
-10 0.15 0.13 0.18 0.18
-9 0.17 0.17 0.19 0.27
-8 0.21 0.18 0.22 0.21
-7 0.18 0.17 0.23 0.19
PRE -6 0.17 021 0.22 0.22
PERIOD -5 0.18 0.21 0.20 0.21
-4 0.18 0.19 0.22 0.23
-3 0.19 0.21 0.22 0.23
-2 0.19 0.19 0.26 0.24
-1 0.17 0.17 0.22 0.24
1 0.24 0.23 0.29 0.29
2 0.21 0.23 0.26 0.22
3 0.21 0.23 0.25 0.21
4 0.20 0.23 0.25 0.23
POST 5 0.20 0.23 0.23 0.20
PERIOD 6 0.21 0.23 0.25 0.28
7 0.22 0.25 0.26 0.24
8 0.23 0.24 0.31 0.30
9 0.25 0.28 0.27 0.23
10 0.29 0.28 0.35 0.27
Number of events 2,009 1,012 573 234 193

Notes: The definitions of group, pre- and post-rebound are the same with Table 3. This table reports the
foreigner’s “short order imbalance (shoib)” during large price reversals.

shoib =

Buyer initiated short volume - Seller initiated short volum

Total short volume

in parentheses. ***  ** and * denote significance at 1%, 5%, and 10% level, respectively.

(see Equation 2). Standard errors are reported
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Table 5B. Order Imbalance with Non-short-sale during Large Price Reversals

Group 1 2 3 4
Range [2:3)0 [3:4)0 [4:5)0 [S:0)0
re-rebound -0.3091"* -0.3280"" -0.3023"" -0.3299*"
P (0.0063) (0.0076) (0.0144) (0.0143)
ost-rebound 0.0306™" 0.0511™" 0.1028™" 0.0644"
P Y (0.0077) (0.0098) (0.0142) (0.0149)
t-value on difference -34.12" -30.48™" -19.99"* -19.12™
-10 -0.28 -0.27 -0.30 -0.23
-9 -0.26 -0.27 -0.22 -0.31
-8 -0.28 -0.25 -0.26 -0.30
-7 -0.27 -0.29 -0.29 -0.32
PRE -6 -0.25 -0.31 -0.27 -0.32
PERIOD -5 -0.31 -0.33 -0.37 -0.31
-4 -0.32 -0.33 -0.31 -0.32
-3 -0.36 -0.34 -0.39 -0.36
2 -0.37 -0.41 -0.37 -0.41
-1 -0.61 -0.66 -0.58 -0.63
1 -0.05 -0.03 -0.01 -0.05
2 -0.06 -0.04 0.02 -0.01
3 -0.08 0.00 0.00 -0.07
4 -0.05 -0.06 0.12 -0.05
POST 5 -0.02 0.00 0.02 0.00
PERIOD 6 -0.02 0.02 0.10 0.03
7 0.04 0.08 0.09 -0.01
8 0.06 0.13 0.14 0.10
9 0.10 0.17 0.21 0.12
10 0.50 0.49 0.51 0.52
Number of events 2,009 1,012 573 234 193

Notes: 1. Standard errors are reported in parentheses.
2. ¥ ** and * denote significance at 1%, 5%, and 10% level, respectively.

3. Short sale and market liquidity

Short sales may negatively influence market efficiency by impacting market
liquidity. Increasing short sales may lead to an increase in potential sellers within the
market, which in turn can improve market liquidity through increased trading volumes
and lower transaction costs (FSA, 2009, p. 10). On the other hand, Madrigal (1996)
and Cai et al. (2006) posit that excessive short selling may reduce liquidity and,
consequently, increase transaction costs, leading to a decline in market efficiency. In
particular, when short sellers deliberately put excessive pressure on prices, they “may
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be actively promoting withdrawals of liquidity on the bid side or inducing additional
short selling by contacting other traders” (Shkilko et al., 2009, p. 23) and thus exacerbate
price declines during the pre-rebound stage.

As a measure of market liquidity, Amihud (2002) proposed the daily ratio of
absolute stock return to its trading volume, averaged over time. Nevertheless, this
measure has certain restrictions when applied to our data, thus we use the percentage

quoted spreads as a proxy measure of market liquidity, as suggested by Shkilko et al.
(2009).

best ask quote-best bid quote (3)
0.5 (best ask quote+best bid quote)

qsp =

Table 6 demonstrates that there is not a substantial difference between the two stages
in terms of quoted spreads, however, spreads tend to be wider during the pre- rebound
stage of price decreases than in the post-rebound stage of price reversals. This suggests
that market liquidity might be slightly constrained during the period of price decrease
compared to those of price reversal. As price decreases become more severe in the pre-
rebound stage, quoted spreads also become more extensive, implying that more active
short selling might limit market liquidity to a greater extent than less active scenarios.

Table 6. Liquidity: Quoted Spreads during Large Price Reversals

Group 1 2 3 4
Range [2:3)0 [3:4)0 [4:5)0 [S:0)0
re-rebound 0.2892"* 0.3152™" 0.3097**" 0.3699"*"
p (0.0049) (0.0078) (0.0122) (0.0175)
ost-rebound 0.2755™" 0.2923"" 0.2943"** 0.3514™"
P (0.0046) (0.0066) (0.0114) (0.0146)
t-value on difference 2.02™ 225" 0.92 0.81
sample size 1,012 573 234 193

Notes: The definitions of group, pre- and post-rebound are the same with Table 3. This table reports the
“percentage quoted spreads”(qsp) as a proxy measure of market liquidity, following Shkilko et al.
(2009) _ best ask quote—best bid quote

- q5p = 0.5Xx(best ask quote+best bid quote)
parentheses. ***, ** and * denote significance at 1%, 5%, and 10% level, respectively.

(see Equation 3). Standard errors are reported in
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VI. Channels of Intraday Price Changes

In the preceding section, we explored the behavior of foreign short sellers, namely
the abnormality of short sales, order imbalance of foreign investors, and liquidity,
which are thought to impact intraday price change on event days with substantial price
reversals. Although we have investigated the effects of these variables individually, it
would be naive to assume that their influences on market price are independent. To
identify the channels that short sales affect intraday piece changes, we must also
examine the interplay of different variables in shaping intraday price patterns.

1. The Model

To investigate the influences of various factors on intraday price changes, we specify
a dynamic panel model incorporating the variables considered above. Moreover, we
include non-short sale volume (ansv) and order imbalances of non-short-sale volume
(noib) since the results of the preceding section imply that they exert strongly
influence on price declines in the pre-rebound phase. Specifically, to evaluate the role
of foreign investors, the foreigners’ abnormal short-sale trading volume (asv; jf ) and

foreigners’ order imbalance (0ib; jf ) are added to the model. Additionally, we include
lags of all variables:

rj =g+ airij_q + Byasv il (or asvy;) + By asv; ;1  (or asv;;_,)
+ ﬁ3anvi_]- + ﬁ4 asvi_]-_l + ﬁS Oibi_jf + ﬁﬁ Oibi'j_lf + ﬁ7 noibi,j
+ Bgnoib; j_1 + P qsp;j + Bio qSpij-1 + 6 + & 4)

where 1; ; is the S-minute return for stock i during interval j used to identify price
reversals in Section II. asv and anv are abnormal volumes of short sale and non-
short-sale respectively calculated using equation (1). It is anticipated that sell orders
will exert downward pressure on prices, resulting in a negative effect on prices. oib/
and noib are order imbalances of short sale of foreigners and non-short-sale,
respectively, based on equation (2). They are also expected to have a positive effect on
prices because aggressive sell orders further move prices down. gsp is quoted
spreads from equation (3), and is expected to have a negative sign because as short
sale is more aggressive, predatory short sellers will actively promote withdrawals of
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liquidity on the bid side and price will decline further. asv/ is the foreign investors’
abnormal volume of short sales and is expected to have a negative sign. As foreigners
are more active in short sales, it will further downward pressure on prices. The lag of
the dependent variable, 7;;_4, is included to get the consistent estimates. We estimate
this dynamic panel model using system GMM method by Blundell and Bond (1998).

2. Results

Table 7 reports the empirical results of equation (4) with three different specifications,
Model (A), Model (B), and Model (C) for the pre-rebound stage and with only Model
(C) for the post-rebound stage.

Model (A) includes only abnormality trading variables on the event days (asv and
anv), and liquidity with excluding order imbalance variables and foreigner’s trading
variables. Since order imbalance variables are not included, asv variables reflect the
compound effect of short sales on stock price not only through selling (buying)
pressure of market trading on event days but also through other complicated channels
such as market sentiment change. The regression result of Model (A) shows that the
sum of coefficients for asv variables is positive while that of anv is negative and
larger than that of asv in absolute terms. This indicates that selling of stocks moves
prices down but short sellers behave as a contrarian trader rather than a momentum
trader. Also the coefficients of quoted spread variable (gsp) are not significant, which
implies that the influence of short sellers on market liquidity is very limited. This
finding is consistent with Wang and Lee (2015), who determined that foreign short-
sellers are contrarian traders and the majority of short selling is conducted by foreign
investors in Korea, while liquidity provision by foreign investors is not facilitated
through their short-selling activity in the Korean stock market.

Model (B) additionally includes order imbalance variables specifically associated
with short sale (0ib), while excluding those of non-short-sale (noib). This is to analyze
the distinct effect of short sales on price changes through the singular channel of selling
(buying) pressure versus other channels. If the effect of short sales is purely through
selling (buying) pressure, then the addition of order imbalances of short sales
significantly reduces the effect of asv. Otherwise, some part of asv’s influence on
stock price should still remain even after the addition of oib. The regression result of
Model (B) is largely similar to that of Model (A). However, one thing to note is that
the effect of additional variable oib on stock price is significant and asv is also still
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significant. This implies that the pure selling (buying) channel of short-sale has a silent
impact on influencing stock price, and that seller-initiated aggressive short-sales result
in negative order imbalances and price decreases.

Table 7. Determinants of Intraday Returns

Sample Pre-rebound Post-rebound
Model (A (B) (©) (©
return; j_, -0.2194%% -0.2172%%% -0.2149%%* -0.1701%**
(-5.76) (-5.73) (-5.22) (-8.49)
asv; j 0.0021%* 0.0016*
(2.00) (1.80)
asvyj_ 0.0011%* 0.0008*
(2.33) (1.78)
anv; -0.1216%** -0.1257%* -0.1004%** 0.0748%
(-5.35) (-5.36) (-4.22) (4.46)
anv;j_y 0.0158* 0.0149% 0.0093 -0.0031
(1.80) (1.68) (1.08) (-0.25)
qspij -0.0413 -0.0424 -0.1552 0.0177
(-0.36) (-0.37) (-1.21) (0.16)
qspij-1 0.1430 0.1489 0.2824%** -0.0364
(0.79) (0.84) (1.98) (-0.35)
Ol‘bi,j 0.1611***
(5.25)
oib;j_4 0.0486**
(2.34)
asv; ; 0.0019 0.0002
(1.62) (0.50)
asv; 4. 0.0010* -0.0002
1.77) (-0.66)
noib; ; 0.3549% 0.3713%**
(14.58) (16.31)
noib; ;_4 -0.0160 -0.0292%*
(-0.99) (-2.01)
oib;;” 0.0976%** 0.0693%**
(4.49) (2.85)
oib;; 1" 0.0533% 0.05807%**
(2.60) (3.31)
sample size 5.024 5.024 4,670 4,877

Notes: This table reports the dynamic panel regression of pre- and post-rebound returns. The explanatory
variables asv and anv are abnormal short-sale and non-short-sale respectively (see Equation 1). The
variables oib and noib are order imbalances of short-sale and non-short-sale (see Equation 2). The
variable gsp is quoted spreads (see Equation 3). The subscript i means the firm i and j means the
time j. The superscript f means foreign investor’s share. The t-values are reported in parentheses.
*xk*% and * denote significance at 1%, 5%, and 10% level, respectively.
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Model (C) incorporates both short-sales of foreigners and non-short-sales (0ib/
and noib) into Model (A) in order to investigate the various channels, not only for
short-sales, but also for non-short-sales. As was demonstrated in the preceding section,
non-short-sales tend to be more aggressive than short-sales. Consequently, it is
imperative to examine if order imbalances of both non-short-sale and short-sale of
foreigner impact price changes through a pure selling (buying) channel. The regression
result of Model (C) is analogous to that of Model (B).

An important and noteworthy result is that the coefficients of order imbalances of
short-sales and non-short-sales are both positive and highly significant. However, the
latter is much larger, suggesting that aggressive seller-initiated trading by non-short
sellers can result in negative order imbalances and further price declines. Even though
the impact of order imbalances of non-short-sale is substantial, the coefficient of nav
remains statistically significant, indicating that both pure selling and other channels are
important for non-short sellers. Finally, the lagged coefficient for foreign investor’s
abnormal short-sale is significantly positive, indicating that foreign short sellers act as
contrarian traders instead of momentum traders in the Korean stock market.

In Table 8, we divide the whole period into two sub periods; before the
implementation of the short-sale ban on October 1st, 2008 and after the lifting the ban
on June 1st, 2009. This is to analyze the differences between the two sub periods and
measure the effect of the ban. The results in the pre-ban and the post-ban periods
appear similar to one another, however, a few things are worth noting. Firstly, the
coefficients of 0ib/ become smaller in the post-ban period implying a decrease in
the influence of pure selling channel in the post-ban period. Secondly, asv/ is not
significant in the pre-ban period, however, it is significantly positive in the post-ban
period.

When these findings are considered in conjunction with previous findings which
suggest that event days increase in the post-ban period due to non-short-sale trading,
and that most of short-sale is carried out by foreigners, it appears that foreigners are
more likely to utilize non-short-sale trading in the post-ban period than before.
Therefore, the ban may have some effect in changing foreigners’ behavior in the short
market. Even after the lift of ban the foreigners’ influence on price changes seems to
come more through non-short-sales rather than through short-sales compared to the
past.
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Table 8. Determinants of Intraday Returns in the Pre-rebound

Before ban  After lift
Whole period (2007.1.4 —2010.12.30) (2007.1.4 - (2009.6.1 —
2008.9.30) 2010.12.30)
Group 1 2 3 4 4 4
Range [2:3)0 [3:4)0 [4:5)0 [5:00)0 [5:0)0 [5:0)0
return;j_q  -0.2092%*%*  -0.2180*** -0.1761*** -0.2149%** -0.2135%** _(.2234%**
(-19.99) (-17.62) (-11.99) (-5.22) (-4.23) (-5.90)
asvi,jf 0.0006** 0.0008**  0.0031*** 0.0019 0.0016 0.0027**
(2.90) (1.99) (2.68) (1.62) (1.07) (2.53)
asvi,]-_lf. -0.0000 0.0004 0.0003 0.0010* 0.0008 0.0013
(-0.05) (0.71) (0.28) (1.77) (1.55) (1.18)
anv; ; -0.0456***  -0.0207**  -0.0280**  -0.1004*** -0.1049*** -0.1028***
(-5.90) (-2.11) (-2.30) (-4.22) (-2.86) (-8.44)
anv;j_q 0.0099*** -0.0055* 0.0079 0.0093 0.0033 0.0182
(3.61) (-1.92) (1.10) (1.08) (0.38) (1.62)
noib; j 0.2310*** 0.2902%**  (0.3072%**  (0.3549***  (0.3864***  (.3004***
(34.52) (27.55) (16.20) (14.58) (10.38) (9.30)
noib; j_4 -0.0251%** -0.0124 -0.0092 -0.0160 -0.0238 -0.0094
(-4.41) (-1.62) (-0.71) (-0.99) (-1.01) (-0.43)
oibi_jf 0.0688*** 0.0655***  0.0820%**  0.0976***  (0.1236*** 0.0718*
(9.36) (6.26) 4.57) (4.49) (4.76) (1.93)
oibl-,]-_lf 0.0218*** 0.0166 0.0164 0.0533***  0.0715%%** 0.0565*
(3.20) (1.61) (1.06) (2.60) (2.71) (1.95)
qspij 0.0670 -0.0058 -0.0992 -0.1552 -0.2575 0.0058
(1.20) (-0.07) (-0.77) (-1.21) (-1.61) (0.05)
qsp; j-1 0.0018 -0.1149 -0.0134 0.2824** 0.3724** 0.1079
(0.04) (-1.57) (-0.13) (1.98) (2.26) (0.81)
sample size 23,055 13,339 5,538 4,670 2,705 1,954

Notes: This table reports the regression results of model (C) in Table 7 by 4 groups and for before-ban and
after-lift sub-periods. All the definitions are the same with Table 7. The t-values are reported in
parentheses. ***, ** and * denote significance at 1%, 5%, and 10% level, respectively.
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VII. Conclusion

In this paper, we examined the characteristics of short-sale activities not during
normal times but during non-normal times of occasional excesses on an intraday basis
in the Korean stock market. Using the methodology explained by Brunnermeier and
Pederson (2005) and Shkilko et al. (2009; 2012), we first identified event days of large
price reversals. In the Korean stock market, short-sale trading is mostly conducted by
foreigners. The event days without short-sales outnumber those with short-sales, albeit
the ratio of event days with short-sales decreased in the post-ban period. Moreover, we
observed that the price reversals with short-sales are larger than those without.

Subsequently, we investigated whether short-sales affect market quality in terms of
market destabilization and market efficiency, by examining short-sale abnormality,
order imbalances, and market liquidity. We found little evidence of short-sale
abnormality and abusiveness on the event days, and short sellers generally behaved as
a contrarian traders rather than momentum traders. Comparing the aggressiveness of
short-sales and non-short-sales by the variables of order imbalances, we found that
non-short-sales are much more aggressive than short-sales in the Korean stock market.
Observing the quoted spreads measuring market liquidity, we could find that market
liquidity might be limited during the price decline stage, yet slightly improves during
the price reversal stage.

With a dynamic panel model, we tried to identify the channels through which short
selling activities affect stock prices during non-normal times, disaggregating the
compound effect of short-sales into differentiated ones not only through the pure
trading channel of short selling but also through other complicated channels such as
long selling channel and market sentiment changes. Overall, the dynamic panel
regressions show results consistent with the findings of the previous sections. In the
Korean stock market, short sellers tend to exhibit contrarian trading behavior rather
than momentum trading. Furthermore, seller-initiated aggressive trading of non-short-
sale has been observed to lead to negative order imbalances and a subsequent price
declines. For short sellers, pure selling channel is important, while both pure selling
and other channels are important for long sellers. The effects of foreign short sellers
on price change were found to be very small when compared to those of long sellers.
Additionally, the quoted spreads were found to be insignificant, suggesting a limited
influence of short-sales on market liquidity.

We also compared the pre-ban period and the post-ban period and found two things
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which are noteworthy. First, the impact of pure selling channel was reduced in the
post-ban period. Second, foreign investors exhibited a greater use of non-short-sale
trading in the post-ban period than before. This suggests that the ban has had some
effect on shifting foreign investors’ behavior in the short market, even after the ban
has been lifted. In other words, in the post-ban period, the influence of foreign investors
on price movement was more likely to manifest through non-short-sale rather than
short-sale compared to the pre-ban period.
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