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Abstract

LINNERTOVA DAGMAR. 2016. Testing of Short Sale Hypotheses on the U.S. Market in the Period
from 1990 to 2015. Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 64(6): 2025-2038.

The purpose of this paperisto investigate the validity of short sale hypotheses the NYSEand NASDAQ
in the period 1990-2015. Short has been regulated in the U.S. market since the 1930s by so-called
up-tick rules and other legal acts. The aim of this regulation was to prevent short sellers from adding
to the downward momentum when the price of an asset was already experiencing sharp declines.
During the 1990s, short sale regulations changed several times. In this paper, panel regression is
applied to investigate short sale determinants on the NYSE and NASDAQ. Short seller motivation and
the results are compared with those for particular markets and sub periods that represent different
legal regulations of short selling activities in the period from 1990 to 2015.
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INTRODUCTION

Short selling allows traders to borrow and
sell a stock without actually owning it. To close
a short position, traders must buy back the stock
in the future and realize gains or losses based on
the difference between the selling and buying
price. Advocates of short selling offer several
benefits, such as efficient pricing in stock markets or
the incorporation of negative information in prices.
Critics of short selling argue that short sellers may
hammer a stock’s price below its fundamental value.
These predatory short selling practices are one of
the reasons why short selling was prohibited or
limited several times.

In the past two decades, there has been an increase
in short selling activity in the equity market. In
the NYSE and the NASDAQ, from 1988 to 2002,
the annual growth rate of short interest in both
equity markets was more than 20 % per year (Kot,
2007).

Using short selling data from 1990-2015 from
the NYSE and NASDAQ, the aim of this paper
is to investigate determinants affecting the short
selling level and whether there is any difference in

short-sellers’ motivations among different short
selling regulatory environments.

The paper aims at empirically assessing
determinants of short sales within different legal
environments. The investigation is aimed at
the following fields: which factors affect the short
interest level and how they differ in particular
markets; and are there any differences if a legal
environment changes?

Related Literature

The investors’ motivations for short selling are
summarized in four hypotheses-Trend Hypothesis,
Overpricing Hypothesis, Arbitrage Hypothesis
and Taxation Hypothesis (currently) with minor
importance. A number of studies exist on short
selling in recent years that lead to different fields.
An examination of the Overpricing Hypothesis
as a reason for a short sale can be found in
the following studies: Dechow et al. (2001), Desai et al.
(2002), Bochmer et al. (2013) and Asquith et al. (2005).
These authors investigate the relation between short
sale restrictions and stock prices. Trend Hypothesis
as amotivation for a short sale is investigated, e.g., by
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Jagadeesh and Titman (1993). Brent et al. (1990) and
Arnold et al. (2005) deal with Arbitrage Hypothesis.

Trend Hypothesis (1) (also known as Following
the Trend Hypothesis), according that short
sellers close their positions if the stock prices have
increased short term in the past, is the basis of
the findings of Jagadeesh and Titman (1993). They
demonstrate that stocks with a high (low) rate of
returns at the horizon from three to 12 months
repeat this high (low) rate of return at the horizon of
the next three to 12 months.

Overpricing Hypothesis (2) expects that investors
have inside information. When they expect that
the stock is overpriced, short selling is a way to
capitalize it. Diamond and Verreichia (1987) point
out that a short sale is an expensive transaction and
short sellers trade only if they expect that the price
will significantly decrease as a compensation for
these costs and risks. Dechow, et al. (2001) emphasize
the relation between the low level of fundamental
factors and the level of short selling. The aim of
these studies is to analyse the information’s contents
on short selling and suggest trading strategies based
on the information intercorporate in short selling.

The Arbitrage Hypothesis (3) argues that short
sellers participate in overpricing between a stock
and convertible security. A high correlation between
an instrument and an instrument that is going short
is demanded. And (4) Taxation Hypothesis only has
alimited impact on short interest nowadays because
of the elimination of opportunity to defer capital
gain tax if an investor is shorting securities. (Arnold
etal., 2005).

Brent et al. (1990), Dechow et al. (2001), Angel et al.
(2003), Desai et al.(2002) or Kot (2007) and Kot (2014)
may be referred to as the main authors that deal
with short selling determinants. Brent et al. (1990)
analyse short selling motivation based on three
of the above-mentioned hypotheses. They find
that short interest follows a seasonal pattern that is
weakly consistent with the Taxation Hypothesis.
Further stocks with high betas and the existence
of convertible securities or options tend to have
a higher level of short interest.

Dechow et al. (2001) document that short sellers
open positions in the stock of firms with low ratios
of fundamentals (such as earnings or book value) to
market value and close their positions at the ratios
mean-revert. They also point out the importance
of transactions’ costs in the decision-making
process of short sellers. Angel et al. (2003) examine
the frequency of short selling in stocks listed on
NASDAQ and analysed stock characteristics.
They get that a short sale is more common among
stocks with high returns than stocks with weaker
performance, and further actively traded stocks are
more shorted. Short selling also depends directly
and positively on stock price volatility. Desai et al.
(2002) examine the relationship between the level
of short interest and stock return on NASDAQ.
They found out that heavily shorted stocks
experience significant negative abnormal returns

with respect to market, size, book-to-market and
momentum factors. The higher level of short
interest is a stronger bearish signal. Kot (2007) finds
that a short-selling activity is positively related to
arbitrage opportunities and hedging demand, and
negatively related to previous short-term returns.
Deev and Linnertova (2014) analysed short selling
activity with ETFs because ETFs short interest is
10 times higher than short interest with common
stocks. They determine several long-term stable
characteristics of ETFs that contribute to the total
level of short interest.

Recent analysis of the short sale is focused
on analysis of short sale constraints. This topic
became important during the financial crisis
when governments temporarily reaccepted short
sale limitations, which had been relaxed during
the previous 20 years. For example, Mohamand
et al. (2015) investigate the ban on the short selling
of specified financial-sector stocks in September
2008 introduced by the UK’s Financial Services
Authority. Grullon et al. (2015) investigate the impact
of Regulation SHO that relaxes short-selling
constraints on a random sample of U.S. stocks
to test whether capital market frictions have an
effect on stock prices and corporate decisions.
Hasan et al. (2015) investigate whether a such
selling activity before the 2008 short ban reflected
financial companies’ risk exposure in the subprime
crisis. Duong et al. (2015) examine the impact of
amarket-wide mandatory disclosure policy on short
selling on the Tokyo Stock Exchange.

Short Sale Regulation

After the Wall Street crash in 1929, many laws were
passed to restrict short selling. On October 1931,
the NYSE prohibited short selling at a price lower
than a pre-previous short sale price. The uptick
rule specifies that a stock can only be shorted at
atransaction price that is at least one tick higher than
the price of the most recent trade with a different
price. On February 1932, another restriction was
adopted, when brokers were required to obtain
written authorization of a customer before lending
their shares. The regulation was later imposed on
other market subjects such as mutual funds, e.g.,
the Taxpayer Relief Act. In 1938, the SEC adopted an
uptick rule and in 1940, the Investment Company
Act was adopted to restrict mutual funds’ ability to
short. In 1997, the Taxpayer Relief Act repealed
the short sale rule and the market timing ability of
mutual funds increased significantly. The changes
of short selling regulations were followed by
aperiod of market strength and rapid trading. Under
the SHO Regulation program, 1,000 stocks started
trading without short sale price tests in May 2005.
This test exception was extended for several times
and existed till 2007, when the uptick rule was
removed by the SEC.

But in response to the financial crisis, the SEC
adopted a temporary emergency rule to stop naked
short selling in 2008 for major financial firms,
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L. Alist of regulation changes in the U.S. market

Date Rule or change of arule
06/10/1931  NYSE prohibited short sales on a downtick
22/06/1936  Short-sale rule was introduced in the Tax Payer Act
01/02/1938  NYSE’s test was extended to all exchanges
22/08/1940  Shortselling was restricted by mutual funds
05/08/1997  Short-sale rule was repealed
03/01/2005  Requirements for limited naked short selling was prepared by the SEC
03/07/2008  Uptick rule was removed by the SEC
21/07/2008  Temporary ban of naked short selling for financial firms was adopted
17/09/2008 Short sale ban was widened for 797 stocks and another temporary rule for limitation of naked short
selling was adopted by SEC. The short-selling activities of option market makers were limited.
24/02/2010  Alternative uptick rule was introduced

Source: Author

and later, the SEC added a new temporary rule
to regulate the short sale. The short selling ban
expired on October 2008, and in February 2010,
the SEC adopted a new rule to put restrictions on
short-selling activities. This alternative uptick rule
restricts short selling from driving down the price
of a stock when the stock has already declined by
more than 10 % in one day. The relevant changes for
the period 1997-2015 in short selling regulation in
the U.S. market are summarized in Tab. I.

Data and Methodology

The data used in this paper is gathered from
Bloomberg and represents monthly observations
of the NYSE and NASDAQ from January 1990 to
December 2015. As the short sale was differently
regulated at that time, the whole period is, for
further analysis, split up into several sub periods
representing different regulatory frameworks.

@ Period I: 1990/01-1997/08 in that period short sale
is regulated by the uptick rule and several short
sale restrictions are imposed on mutual funds

e Period II: 1997/09-2004/12 short sale regulation
imposed on mutual funds is lifted

e Period III: 2005/01-2007/1 locate and close-out
requirements for broker-dealers are established
to curb naked short selling, the uptick rule is
removed by the SEC

e Period IV: 2008/01-2008/12 an emergency rule
to stop naked short selling in 19 major financial
firms and a later ban on short selling of 797 stocks.
Regulation of clearing agencies, broker-dealer and
options market makers

e Period V: 2009/01-2010/02 short selling ban
expired at the end 2008.

e Period VI: 2010/03-2015/12 the SEC approves
alternative uptick rule designed to restrict short
selling from furthers driving down the price of
astock that has dropped more than 10 % in one day
To investigate the motivation of short sellers,

several variables were constructed to be complied

with the above-mentioned short sale hypotheses.
Short interest is defined as a short selling ratio

(SIR) and represents how many days it will take

short sellers to cover their positions:

_ Totalnumber of shares i selling short

SIR,
L Averagedailytrading volumeof i

(1)

Cumulative return (RETURN) is calculated as:

RETURN . — Current Price of Security i — Original Price of Security i
i Original Price of Security i

The variable is lagged 12-months to proxy
short-term  stock returns. If investors are
trend-followers, they will buy the stock if the past
short-term price is increasing and sell or short if
the past short-term price is decreasing. Short-sellers
close positions if the stock prices increased in
the past short-term and open positions if the prices
decreased in the past short-term.

Excess return ALPHA is calculated because of
the same reasons, but it reflects the systematic risk
of astock. The variable is lagged 12months to record
the activities of trend followers.

Y, X;
ALPHA, = == =B\ 1 (3)

i i
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Where:

X...is the vector of percentage differences of
amarket (market index j)

Y;...is the vector of percentage differences of
adependent security (equity i)

Nj;..is the total number of percentage difference
points

Bi.... measures systematic risk of a security

Two fundamentals variables are used as a proxy
for the probability of overvaluation. Dechow at
al. (2001) find a strong relation between the short
sellers’ activity and low fundamental ratios. Book-
to-market ratio (BTM) and Earnings yields (ETM)
are used to demonstrate overpricing motivation
for opening short positions. The variable volatility
VOL is also used to measure overpricing. The more
volatile stocks are more likely overpriced. Market
capitalization (logarithm) CAP can be used as
a proxy of information transparency. The stocks
with higher information transparency better reflect
intrinsic value and are less likely overpriced and
shorted.

The Hedging and Arbitrage Hypothesis is
ameasure by the number of call (variable CALL) and
put (variable PUT) options. An option listing has
a positive and negative effect on short selling. Shares
are sold short to hedge option positions in the stock
or to arbitrage the difference between the price
of options and underlying stocks. In a situation

Sloa HASOAD

H]I .92. .!". h‘ IHII I[I]‘ I[EI II]II I[III I[BI .1['. .12. .1'. 1

SR om HATDAQ

Zm -
24
A0
1HD -
12 4
2
o0

nTIIIIIIIIIIIIIIIIIIIIIIII
0 2 M M M DN DK MDMDE M2

1: Short Interest and the Short Interest Ratio 1990-2015
Source: Author in Eviews

the option has a positive effect on the short-sale
level, options are a substitute for short selling. If
investors want to profit from decreasing stock prices,
they can short sale the stock, buy a put option or sell
a call option. These three methods have the same
purpose. The existence of an option can have
a positive or negative effect on the short sale level.

Borrowing costs are measured by three variables.
The market capitalization (logarithm) CAP is a proxy
for borrowing costs because large stocks have lower
borrowing costs than smaller stocks D’Avolio (2002),
Geczy et al. (2002). Institutional ownership is an
alternative measure of the borrowing costs as well.
Market capitalization can be also used as a proxy for
an overpricing hypothesis. The stocks of large cap
companies less likely differ from their fundamental
values. The IN_NO is defined as natural logarithm
of 1 plus the number of institutional holdings
the stock ( Chen et al. (2002), Asquith et al. (2005),
Nagel (2005), Kot (2007), Kot (2014),). IN_RATIO is
a share of the number of shares hold by institutional
investors to shares outstanding. Both variables could
have a positive relation with the short interest ratio.
Liquidity can also be used to measure borrowing
costs. More actively traded stocks are more often
short sale than stocks with limited trading volume
and wider spread (Angel et al. (2003)). Liquidity is
measure by the bid ask spread SPREAD.
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II: Correlation Matrix—the NYSE

SIR RETURN ALPHA ETM BTM VOL CALL PUT CAP RIIKI';]'iO IN_NO SPREAD
SIR 1.000
RETURN 0.032 1.000
ALPHA -0.010 -0.007  1.000
ETM -0.079 -0.095 -0.047 1.000
BTM -0.092 -0.067 -0.081 0.486 1.000
VOL -0.098 0.007 -0.007 0.118 0.102 1.000
CALL -0.177 -0.005 -0.025 0.198 0.109 0.444 1.000
PUT -0.155 -0.011 -0.018 0.199 0.084 0.432 0.946 1.000
CAP -0.261  0.028 0.009 0.015 -0.117 0.379 0.591 0.602 1.000
{INA_TIO 0.143 -0.015 0.000 -0.086 -0.013 -0.239 -0.222 -0.211 -0.300 1.000
IN.NO -0.190 -0.052 -0.014 0.140 -0.056 0346 0611 0622 0685 -0244 1.000
SPREAD 0029 0014 0045 -0.193 -0.165 -0.058 -0.135 -0092 0022 0149 -0.054 1.000
Source: Author in Eviews
IIT: Correlation matrix NASDAQ
SIR RETURN ALPHA ETM BTM VOL CALL PUT CAP RE'\II‘EO IN_NO SPREAD
SIR 1.000
RETURN 0.007 1.000
ALPHA -0.033 0.018 1.000
ETM 0.078 -0.006 -0.145 1.000
BTM 0.033 -0.024 -0.23 0.351 1.000
VOL -0.064 -0.048 -0.021 0.17 0.197 1.000
CALL -0.062  0.003 0.012 0.012 -0.04 -0.016 1.000
PUT -0.064  0.004 0.011 0.01 -0.043  -0.016 0.993 1.000
CAP -0.192  0.027 0.104 -0.17 -0378 -0.296 0.272  0.286 1.000
i{l}TIO -0.011  -0.004 -0.014 -0.011 0.001 -0.027 0.016 0.019 0.01 1.000
IN_NO -0.156 0.035 0.053 -0.174 -0371 -0.277 0.239 0.251 0.303 0.016 1.000
SPREAD 0.115 -0.009 -0.038 0.102 0.162 0.066 -0.03 -0.032 -0.253 -0.004 -0.292  1.000

Source: Author in Eviews

Fig. 1 demonstrates short interest ratio and short
interest in both markets in the period 1990-2015.
Focusing on short interest, the short positions
are larger on the NYSE compared with NASDAQ.
The maximum shares sold on the NYSE reached
30,000,000 million in the analysed period, on
the NASDAQ, approximately 8,000,000. On
the other hand, SIR is higher on NASDAQ than
the NYSE. It means that short sellers may close their
open short positions faster on the NYSE than on
NASDAQ.

Tables II and IIT report the correlation among
variables. On the NYSE, a higher correlation is
measured between SIR and four other variables,
which indicates that SIR is lower if a call or put
option is available and also for large capitalization
companies. SIR also decreases with the number
of institutional investors. On NASDAQ, SIR
correlates with three variables. SIR is lower for large

cap companies but higher for stocks with higher
institutional holdings and spread.

Panel Regression

The relationship between SIR and independent
variables is investigated by the panel regression
model with fixed effect. The fixed effect model was
chosen based on the results of the Hausman test.

Due to a high correlation between CALL and
PUT, only one of them is in the regression and in
the total there are two models of the regression
analysis. Where SIR; measures short interest
ratio of security i at time t. Independent variable
RETURN;, ALPHA; were chosen in terms of Trend
Hypothesis. BTM;, ETMit, VOLit are independent
variables representing Overpricing Hypothesis,
CALL; could be seen as a proxy for Arbitrage and
Pricing opportunities or Borrowing costs. CAP;, IN_
NOy, IN_RATIO; and SPREAD; represent Borrowing
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Costs. is the unknown intercept for each entity (n
entity-specific intercepts), is the coefficient for that
independent variable and is the error term.

Model I equation:

SIR, = B,RETURN, + B,ALPHA, + B,ETM,, +
B.BTM, + B;VOL, + B,CALL, + B,CAP, +

BsIN _RATIO, + B,IN _NO, + (4)
BiwSPREAD, +a, +...+a; +u,

Model IT equation:

SIR, = B,RETURN, + B,ALPHA, + B,ETM, +
B,BTM, + B;VOL, + B,PUT, + B,CAP, +

B,IN _RATIO, + B,IN _NO, + &)
BioSPREAD,, + oy +...+a; +u,

Definitions of variables and their expected
impact on the short interest level are summarized
in the following table (Tab. IV). The variables are
backed by a particular hypothesis.

Results of Panel Regression

Tab. V and Tab. VI demonstrate results for
the full sample. On the NYSE, the average short
interest ratio reaches 3.93 days and average short
interest represents 14.01 million shares monthly. At
the same time, NASDAQ's short interest ratio is two
times higher (7.37 days) but monthly there are only
5.8 million shares shorted on average. The other
variables are very similar for both markets, only
the NYSE is more volatile than NASDAQ (average
monthly volatility reaches 237.96 % compared with
33.70 % on NASDAQ). NASDAQ is riskier for short
selling, and short squeeze risk is higher on this
market than is indicated by high short interest ratio
and low short interest at the same moment. A short
interest ratio lower than seven days (Seneca (1976))
is considered a threshold.

On the NYSE, short sellers prefer stocks with
a positive last 12-months’ performance, a low book-
to-market ratio and low market capitalization.
The institutional ownership is also important
for short sellers and has a positive impact on
the short sale level. The last 12months’ return
and the fraction of shares held by institutional
investors are the strongest determinants of short
sale activity on the NYSE, with a power of 2.47
and 2.83 days, respectively. A positive sign of
the RETURN coefficient indicates that short sellers
short stocks if the past short-term performance
is good. This evidence is inconsistent with
momentum strategy (Jagadeesh and Titman (1993),
Kot (2007), Kot (2014)) and short sellers expect,
rather, overpricing of these stocks and a change in
the trend than a continuing trend in the near future.
This corresponds with Angel et al. (2003), who find
the same finding on NASDAQ. The results are also

consistent with the findings of Dechow et al. (2001)
about the negative sign for market capitalization
and the book-to-market ratio. The Overpricing
Hypothesis claims short sellers prefer to short
low fundamental-to-market ratio stocks. This also
indicates that stocks or small-cap companies are
more likely overpriced and, therefore, more suitable
for short sale. Further, results also suggest that short
sellers take into consideration borrowing costs. On
NASDAQ, the importance of market capitalization
and institutional ownership is stronger than on
the NYSE, as both institutional holdings variables
are statistically significant.

Sub-period analysis is demonstrated in Tab. VII
for the NYSE and Tab. VIII for NASDAQ. The first
period, from 1990 to 1997/08, represents the strong
regulation of short sale activity by the existence
of the uptick rule and other limitations of
short sale, especially for institutional investors.
The average level of short interest ratio gets 5.66
days on the NYSE and 3.25 days on NASDAQ, but
the average number of short interest is similar
on both markets and reaches approximately 10
million shares monthly. The NYSE is also a more
volatile market than NASDAQ (30 days volatility is
242.3 % and 52.7 %, respectively). On the NYSE, only
the number of put options determines the short sale
level with a negative sign.

On NASDAQ, more statistically significant results
can be found for this period. The abnormal return
ALPHA is statistically significant with a negative
sign. This indicates that short sellers look up
this variable for a trend measure. The negative
sign of a coefficient indicates short-sellers trade
the stocks based on the past trend-it means that
they buy if the past return was good and short or
sell stocks if the past short-term excess return was
bad. The finding is consistent with a momentum
strategy. The short sellers also target less volatile
stocks, which is against the Overpricing Hypothesis,
but it supports the idea that short sellers do not
open a short position if they are not able to predict
the future tendency of a performance. Thus, more
volatile and risky stocks are less likely to be shorted.

Period 1II represents the releasing of short sale
regulations. The first exception was imposed
on the mutual fund industry. Short interest
ratio achieves 4.65 days on the NYSE and 4.07
on NASDAQ. On both markets, approximately
11.5 million shares are shorted monthly. On
both markets, following the Trend Hypothesis
is confirmed by a negative sign of the excess
return variable. Market capitalization is another
determinant that influences the short interest ratio
on both markets. Its sign is negative and confirms
the Overpricing Hypothesis because stocks of small
companies are more likely overpriced. The results
for other variables are mixed and divided.

Period III constitutes the first sign of a renewed
short sale limitation. The first regulation is aimed
at so-called naked short selling. The average SIR
on the NYSE is 4.05, and 6.78 days on NASDAQ.



Testing of Short Sale Hypotheses on the U.S. Market in the Period from 1990 to 2015

2031

Further, it represents 12.48 million and 9.40 million
monthly shorted stocks, respectively.

Also in this period, short sellers prefer stocks of
small companies for short sales-this is demonstrated
by a negative sign of the market capitalization
variable CAP for both markets and both models. For
both markets, a negative sign of earnings yield (ETM)
is common as well. This variable has the strongest
explanatory power from all significant variables for
this period. On Fig. 1, the beginning of an upward
trend in Short Interest on both market in this period
is demonstrated, and because of the symptoms of
the financial crisis, this indicates the importance of
the Overpricing Hypothesis. Short sellers choose
stocks with a higher probability of overpricing and
a low-to-fundamental ratio. On NASDAQ, volatility
is still a significant variable that lowers the total
value of the short interest ratio.

Period IV represents the year 2008 and several
short sales bans imposed on financial stocks.
The short interest ratio is two times higher on
NASDAQ (7.88 days) compared with the NYSE
(3.54 days), but at that time, 16.64 million stocks
(compare with 9.21 million stocks on NASDAQ)
are shorted on the NYSE monthly. On the NYSE,
only two variables are reflected in short sale ratio.
The previous rate of return is important for short
sellers and has a positive impact on the short sale
level. Another variable is market capitalization,
but beside previous periods, its sign is positive. On
NASDAQ, short sellers still prefer stocks of small
companies with a positive excess return, low book-
to-market ratio and low 30-days’ volatility.

The period 2009/01 to 2010/02 paints an
unlimited time of short sale. The last short sale ban
expired at the end of 2008. On NASDAQ, SIR is still
two-times higher than on the NYSE (6.51 day, 3.76
days, respectively), but on the NYSE, monthly shorts
approximately 15.8 million shares, on NASDAQ,
it is only 7.0 million. On the NYSE, short sellers
prefer stocks with a negative earnings yield and
stocks of large cap companies. The variable CAP has
a stronger impact on the short sale level, compared
to in the previous sub-period. The existence of a call
or put option also negatively influences the level of
the short sale. On NASDAQ, investors prefer stocks
with a negative excess return that can be considered
overpriced. Further, a low book-to-market ratio,
30days volatility and market capitalization are
demanded. The existence of a put or call option
decreases the total level of the short sale.

The last period from 2010/03 to 2015/12 means
alternative ways of short sale regulation with
adopting of a new uptick rule. On the NYSE,
the past rate of return and past excess return
influence the level of short sale. Next, short sellers
choose shares with low book-to-market value and
low capitalization. Institutional ownership is also
relevant for the level of the short sale. On NASDAQ),
short sellers are focused only on the excess return.
However, book-to-market is positive on this market.
They also prefer stocks with low 30-days’ volatility,

low market capitalization and significant holdings
of institutional investors. Existence of both types
of option decreases the short interest ratio on
NASDAQ as well. Finding about the impact of
call option existence is against the expectation
of the Arbitrage Hypothesis, as Brent et al. (1990)
and Danielsen and Sorescu (2001) show, options
facilitate short selling activities. This could suggest
that option is an alternative instrument for short
selling that is cheaper and less risky. In this situation,
the option might be considered to be a substitute
of a short sale and, thus, lower the level of the short
sale.

Results for particular sub-periods are different for
the NYSE and NASDAQ. The level of short sale ratio
is positively influenced by the previous performance
of stocks and results are stronger in periods of
short sale regulation, such as 2008/01-2008/12,
where several emergency rules were adopted, and
2010/03-2015/12, when the alternative uptick
rule was adopted. The fundamental ratio earnings
yield negatively influences the level of SIR. This
is consistent with the Overpricing Hypothesis as
found by Dechow et al. (2001). Call options decrease
the short sale level, which is against expectations,
and the Arbitrage and Hedging hypothesis can
support the idea about the costs of short selling.
The last statistically significant variable is market
capitalization CAP. The impact of this variable is
mostly negative, which indicates that short sellers
prefer stocks of small cap companies for shorting.
This rule only changed in the period from 2008/01
to 2008/12, when short sale was banned for several
stocks, and in the following period.

On NASDAQ, excess return ALPHA is statistically
significant in all periods. A negative sign of this
variable indicates the overpricing of stocks used for
shortsale. Only in the period of short sale limitation,
with several temporary bans, does the sign of
this variable change from negative to positive.
Fundamental ratio book-to-market is statistically
significant, but its impacts vary over time. Compared
with results for the NYSE, the volatility is statistically
significant in all periods and decreases the total SIR.
As well as on the NYSE, the short interest ratio is
higher for small cap companies.
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CONCLUSION

Short selling plays an importantrole in financial markets. Short selling activity increased significantly
in the last decades. The motivation of short sellers is summarized by four hypotheses and borrowing
costs must also be taken into account. In this paper, variables that can represent proxies for particular
short selling hypothesis are suggested. Further, using data from the NYSE and NASDAQ, these
hypotheses are tested during the period 1990-2015. Because in the last decades the short sale was
regulated and deregulated several times, this period is spit up based on important changes in short
sale regulation.

The findings of panel regression are the following. A short sale can be explained by the Trend
Hypothesis, suggesting that a short sale is higher for stocks that recorded a price increase in
the previous 12 months. The Overpricing Hypothesis, as a motivation by a short sale, was confirmed
by fundamental ration book-to-market and market capitalization-when short sellers prefer stocks
with a low book-market value and lower market capitalization. Short sale activity is also influenced
by the existence of an option. An option indicates a substitute for a short sale. An investigation of
borrowing costs confirms that short sellers prefer stocks with higher institutional holdings to shares
outstanding and a higher number of institutional investors. On NASDAQ, short sellers measure
overpricing by the excess return rather than the cumulative return. The variable’s volatility decreases
the short sale level but it is only significant on NASDAQ.

The level of short sale ratio is positively influenced by previous performance of stocks and results are
stronger in period of short sale regulation, such as 2008/01 - 2008/12 where several emergency rules
were adopted and 2010/03 - 2015/12 when alternative uptick rule was adopted. Fundamental ratio
earnings yield negatively influence the level of SIR. This is consistent with Overpricing hypothesis
as find Dechow et al. (2001). Call options decrease short sale level that is against the expectation and
the Arbitrage and Hedging hypothesis but can support the idea about the costs of short selling.
The last statistically significant variable is market capitalization CAP, the impact of this variable is
mostly negative that indicate that short sellers prefer stocks of small cap companies for shorting.
This rule only changes in the period from 2008/01 to 2008/12 when short sale was banned for several
stocks and in the following period.

Overpricing hypothesis as a motivation by short sale was confirmed by fundamental ration book-to-
market and market capitalization. Short sellers prefer stocks with low book-market value and lower
market capitalization. Short sale activity is also influenced by existence of an option. Investigation
of borrowing costs confirms that stocks with higher institutional holdings to shares outstanding and
higher number of institutional investors are preferred.
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V: Full Sample Results

NYSE NASDAQ
Expected
Model I Coefficient Model IT Coefficient Modell Coefficient Model I Coefficient effect
sign
20.51 19.34 31.11 32.08
ConL (1.30) (13) (3.2) (2.62)
2.47%k% 2.45%%% -0.73 -0.85%
RETURN (0.22) (0.22) (0.54) (0.44)
-0.01 -0.01 -0.05%* —0.06***
RIEIEL (0.00) (0.00) (0.02) (0.01) -
—1.34%** —1.41*** 0.20 0.38*
BTM (0.14) (0.14) (0.25) (0.2) B
-0.09 -0.37 3.50** -0.10
L (0.98) (0.98) (1.28) (1.5) §
0.00 0.00 —-0.07*** -0.07***
voL (0.00) (0.00) 0.00) 0) *
-0.03 -0.08*
5 LT (0.03) - (0.06) - +-
0.11 %5+ -0.05
Pt - (0.02) - (0.04) -
—1.33*** —1.32%** =D 05 D IFFS
LALE (0.09) (0.09) (0.26) (0.21) i
2.83% 2.93 %% 4.56%%+ 5.79%
INCRATIO (0.14) (0.14) (0.43) (0.4) *
0.6%+* 0.55%%* 0.98%* 0.84+*
L) (0.15) (0.15) (0.42) (0.35) *
-0.33 -03 0.23%* 0.10%+*
SPREAD 0.37) 037) 0.04) 0.04)
2
Numberof 0.57 0.57 0.57* 0.58
. 22311 22311 14944 14647
Observations

Standard error is demonstrated in parenthesis
* ** and *** indicate significance at the 10 %, 5 % and 1 % level, respectively
Source: Author in Eviews



Dagmar Linnertovd

2036

SMOTAT UT IOTIY :92IN0S
A12A1100dS91 ‘oA % T PUB %G ‘% OT 91 Y& 9DUBDIIUSIS OJBIIPUL sy PUB s ‘¢
stsotIuaTed UT PO1enSUOTUIP ST I0IID PIEPUL)S

¢ ¢ ¢ ¢ ¢ ‘ ¢ ¢ ¢ ¢ ¢ ¢ m:Oﬂ—.\&EDMG—O
G96‘1T S96'1% 06T‘S 06T'‘S 085y 0S8y 76Tl €16'CL 8T6'ST 8T6'ST TS6'S €86°¢ 10 oqUINN
LS50 LGS0 140 140 890 89°0 €9°0 €9°0 LY0 LY0 150 050 A
(9€°0) (L£0) _ _ _ _ _ _ _ _ _ _
€0- €0~ aviads
(cT°0) (cT°0) _ _ _ _ _ _ _ _ _ _ -
#xxGG°0 *xx9°0 ON LSNI
(€1°0) #1°0) _ _ _ _ _ _ _ _ _ _ -
%k £6'C *xx£8°C OLLVY ISNI
(10°0) (60°0) (¢T°0) (91°0) (80°0) (61°0) (60°0) (60°0) (90°0) (90°0) (#t°0) (tt°0) MIN 90T
*xkGE 1~ *xkEE T x0T #xx£0' T *xxx 760 *%x+x05°0 *%x LG L~ kL0 T~ *xx06'0~ *%xG8°0~ 61T°0- ST°0-
(20°0) - (900) - (00°0) - (€00) - (200) - (600) - -
£ 110 £x STO 600~ £50°0 #5600~ £k €€°0 10d 501
_ (€0°0) _ (0°0) _ (60°0) (#0°0) _ (€0°0) (z1°0) 5
€00 wxx0b"0~ el T0- wxx 0 xxGT'0- 870 A RIEAL
(000) (00°0) (00°0) (00°0) (001) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) T0A
000 000 000 000 000 000 000 000 000 000 000 000
(86°0) (86°0) (86°0) (L6°0) (61°0) (0T'1) (8T°1) (92°1) (100) (100) (Te1) (Te1) R
LEO- 600~ #%96'C~ wxLT €~ GO'T- €01~ #xxET°9~ #x68°G~ #5100~ #5100~ 18°0- 90T~
(+1°0) (170 (200) (91°0) (€00) (61°0) (17°0) (17°0) (10°0) (10°0) (#8°0) (€8°0) WL
s [P T~ s €T L0°0 L0°0 700~ 000 w P70~ 670~ Tr0- C00- LTO- LTO-
(10°0) (T0°0) (61°0) (61°0) (ZA40) (€00) (000) (000) (61°0) (61°0) (€00) (€00) T
#5100~ #5100~ 700~ 700~ 700~ 700~ 000 000 ##x €00~ #0000~ 100~ 100~
(TT0) (2T0) (1272) (TLe) (¢0€) (00€) (+20) ($2°0) (96°0) (¢6°0) (T6°0) (T6°0) NEALTH
#5xGPT wxx VT <r'o #+TE0 #5x00°€ % L0'€ #%GT T #%8T°0 610 120 140 L0
(o€T) (o€T) (0L72) (cLo) (€0°€) (6£°€) (Tr'1) (6£T) (90°1) (90°T) (56'9) (56'9) TR
rE61 15°0% TICl- P18~ 90~ 987~ 68°€T 00'€% €861 661 0€9 8T'L
IIPPOIN  IPPOIN  IIPPOIN  IPPOIN  IIPPOIN  IPRPOIN  IIPPOIN  IPPOIN  IIPRPPOIN  IPPOIN  IIPPOIN  IRPOIN
IA potiag A porng Al porag III pordd 11 poriag 1 porxg s[qerrep

TSAN 2Y1-synsay porad-qns TA



2037

Testing of Short Sale Hypotheses on the U.S. Market in the Period from 1990 to 2015

SMOTAT UT IO :92IN0S
A12A1n09dsa1 oA % T PUB % G ‘% OT Y2 18 90UBIYIUSLS BITPUL 45 PUB sy 4
stsotjuaIed UT Po1eNSUOTIAP ST I0LID PIEPULIS

SUONEAIISO
LYOYT Y6 1 €CLT SL6v LOET C1eT 0 6& 08 LCT9 6¢19 718 718 J0 Joquiny
09°0 LGS0 040 99°0 99°0 99°0 ¥9°0 +9°0 S0 €S0 <9°0 <9°0 A
(#0°0) (#0°0)
*xxx [ [0 *xxx£C0 avadds
(ot70) (Tt0) -
%% [9°G x99V ON LSNI
(0£°0) (1¥°0) -
*xxx776°0 #%€6°0 OLLVY ISNI
(#0°0) (92°0) (T+°0) (82°0) ((490) (T 0) (Tz0) (TT0) (TT0) (IT0) (0€°0) (99:0) avo
sxx [ [0~ #xxG L C™ *x069°0~ 6€°0 sxx [T~ *xG0'T- *x0F'0- *x6€°0- *8T°0- 900 wxxV €0 #xx9¢'0~
(000) (60°0) (sT°0) (L00) (#0°0) (+0°0) Lnd
*80°0- #xx GG 0~ 100 #xx0€°0 *xx17C°0 IT°0-
(€00) (80°0) (81T°0) (L00) (€00) (€T°0) TIVD
*xx80°0~ *xx3¢0~ €00~ xxx7C0 T00- 1T0-
(€0'1) (000) (0070) (0070) (00°0) (00°0) (000) (000) (000) (000) (€00) (00°0) TOA
#xxL0°0" #xL0°0- #xx170°0~ #xxG0°0" #x£G0°0~ *xxG0°0~ *x£G0°0~ #xx50°0- #xx00°0~ #xx00°0~ #xx00°0~ #xxC0°0~
(8T°0) (6T°1) (66°0) (68°0) (ce1) FeT) (91°¢) 9r°¢) (8T°7) (8T°7) (€0T) (66'9) WIT
*CO'T S0'¢ LT 0~ 160 L6'T 66T *CL'G- *x [ 1°G- <90 LS'T *xxxG0" €1 *xxxGLET
(10°0) (#T0) (LT0) (92°0) (Te0) (Te0) (8t°0) (8t°0) (TT0) (€T0) (81°0) (TL1) Wid
sk €T #xxG 0 *xCP' 0~ *%x778°0- *x96°0- *x7G°0- *xx8€°C xxx €T sk [GT sxx [LT xx0G'T- *x09'T-
(#+°0) (T00) (00) (€0°0) (60°0) (60°0) (€0°0) (€0°0) (200) (200) (10°0) (05°0) VHATV
*xx80°0~ *xG0'0- #xxO6'0~ *xxV 00" *xx GG 0 *x[C°0 *xx01°0" #0610~ *xx80°0~ *xx060'0~ *«x0T°0- *xx [ [0~
(#€0) (#<0) (6+°0) (¢v°0) (ss0) (6c0) (¢4°0) (¢4°0) (20 (+T°0) (b+°0) (8970) NEALTH
8¢°0- €L°0- 9C°0 N0} ST°0- 1€0- 16°0- 260 8T°0- 0¢0- 8¢°0- €60
(9¢°1) (0T€) (X9 (68°€) (L) (op°L) (€0'€) (90°€) (61 (0S°1) (9¢°1) (9%°6) “LSNOD
6’6 TTTE €'0¢C <9 8t°'9¢C 96'GT 9¢'TT ST'TL L9°G 6Lt °6'6 80T
_omws IPPOIN  TIPPOIN  IPPOIN  IIPPOIN  IPPOIN  TIPPOIN  IPPOIN  IIPPPOIN  IPPOIN  TIIPPOIN  I[PPOIN
TA potiad APpPordd Al poLidd 111 potadd 11 porxd I pordd d[qerreA

OVASYN-SHsR] porad-qus I\



2038

Dagmar Linnertovd

REFERENCES

ASQUITH, P, PATHAK, P. A. and RITTER, J. R.
2005. Short interest, institutional ownership, and
stock returns. Journal of Financial Economics, 78(2):
243-276.

ANGEL, J. J., CHRISTOPHE, S. E. and FERRI, M. G.
2003. A close look at short selling on the Nasdaq
Market. The Financial Analysis Journal, 59(6): 66-74.

ARNOLD, T.,, BUTLER A. W, CRACK, T. F, and
ZHANG, T. 2005. The information content of
short interest: A natural experiment. The Journal of
Business, 78(4): 1307-1336.

BOEHMER, E., WU, J. 2013. Short selling and the
price discovery process. Review of Financial Studies,
26(2): 287-322.

BRENT, A., MORSE, D. and STICE, E. K. 1990. Short
interest: Explanations and tests. The Journal of
Financial and Quantitative Analysis, 25(2): 273-289.

CHEN, J., HONG, H. and STEIN, J. C. 2002. Breadth
of ownership and stock returns. Journal of Finance,
66(2-3): 1901-1930.

DANIELSEN, B. R., SORESCU, S. M. 2001. Why
Do Option Introductions Depress Stock Prices?
A Study of Diminishing Short Sale Constraints.
Journal of Financial and Quantitative Analysis, 36(4):
451-484.

D’AVOLIO, G. 2002. The market for borrowing
stock. Journal of Financial Economics, 66(2-3): 271-
306.

DEEV, O., LINNERTOVA, D.2014. The determinants
of ETFs short selling activity. Procedia Social and
Behavioral Sciences, 8: 669-673.

DECHOW,P,HUTTON, A.P, MEULBROEK, L.,and
SLOAN, R. G. 2001. Short-sellers, fundamental
analysis, and stock return. The Journal of Financial
Economics, 61(1):77-106.

DESAIT H.,RAMESH, K., THTAGARAJAN, S.R.,and
BALACHANDRAN, B. V. 2002. An investigation
of the informational role of short interest in

the Nasdaq market. The Journal of Finance, 57(5):
2263-2287.

DIAMOND, D. W. and VERRECCHIA, R. E. 1987.
Constraints on short-selling and asset price
adjustment to private information. The Journal of
Finance, 18(2): 277-312.

DUONG, T, HUSZARB, Z. R., and YAMADAC,
T. 2015. The costs and benefits of short sale
disclosure. Journal of Banking, 53: 124-139.

GRULLON, G., MICHENAUD, S.,and WESTON, J. P.
2015.The Real Effects of Short-Selling Constraints.
Review of Financial Studies, 28(6):1737-1767.

HASAN, 1., MASSOUDC, N., SAUNDERSD, A.,
and SONGE, K. 2015. Which financial stocks did
short sellers target in the subprime crisis? Journal
of Banking, 54(C): 87-103.

JAGADEESH, N., TITMAN, S. 1993. Returns to
buying winners and selling losers: Implications
for stock market efficiency. The Journal of Finance,
48(1): 65-91.

KOT, H. W. 2007. What determines the Level of
Short-Selling  Activity?  Financial Management.
[Online]. Available at: http://staffweb.hkbu.edu.
hk/hwkot/finance/papers/03_ShortInterest_
FM.pdf. [Accessed: 2016, March 15].

KOT, H. W. 2014. The Determinants of Increased
Short-selling activity. [Online]. Available at:
http://papers.ssrn.com/sol3/papers.cim?abstract_
id=2543750. [Accessed: 2016, March 15].

NAGEL, S. 2005. Short sales, institutional investors
and the cross section of stock returns. Journal of
Financial Economics, 78(2): 277-309.

SENECA, J. 1976. Short interest: Bearish or bullish.
Journal of Finance, 22(1): 67-70.

Contact information

Dagmar Linnertova: dagmar.linnertova@mail. muni.cz



