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ABSTRACT

In this thesis, | use two strategies of inquiryfuather our understanding of indirect
short-selling constraints. First, | interview a iesr of experienced market
practitioners to identify their attitudes towardsdirect constraints. | find little
support for D’Avolio’s (2002) suggestions that gheelling is inhibited by
managers’ fear of tracking error and by the cultprassures of a society that can
vilify short-sellers. However, | am able to intradua new, social, indirect constraint
to the literature — the perception that short-sgllis a form of ‘trading’ as distinct
from ‘investment’, and the consequent lack of ataepe amongst stakeholders that
this engenders. This constraint reveals a divideden the attitudes of the academic
community and parts of the institutional practiBgorcommunity on the subject of
short-selling. However, interviewees argue that thdirect constraint is diminishing
over time. This raises the prospect of marketsractre converging in behaviour
towards the markets assumed in classical assebgpmeodels, and has implications
for market efficiency. My second strategy of inquis to use a large, new stock
lending database to explore three risk-relatedréatliconstraints to short-selling. |
examine ‘crowded exits’, a general class of ligyigiroblem, and find that these are
associated with statistically and economically sigant losses for short-sellers. |
also examine ‘manipulative short squeezes’, a didyi problem arising from
predatory trading. Consistent with theory and ttexdture on the subject, | find that
these are rare for larger, more liquid stocks. H@rewhen they do occur, these
events generate statistically significant lossessfort-sellers. Finally, | build upon
the work of Gamboa-Cavazos and Savor (2007) andstigate the response of
short-sellers to losses. | find that short-selleisse their positions in response to
accounting losses and not simply in response itagrishare prices. This is consistent
with short-sellers’ use of risk management too#t Hre designed to crystallize small
losses. These serve to limit the risk of potentiatlimited losses and to reduce short
positions at times of heightened synchronizatiosk.riStocks subject to short-
covering in this manner do not subsequently un@efepm the market. My findings
demonstrate that a sophisticated group of tradsrengly associated with price

setting, does not suffer from the bias known as teslization aversion.
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1. INTRODUCTION

1.1 Research Objectives of the Thesis

Short-selling is a key component of arbitrage, @cess that in neo-classical finance
involves traders exploiting asset pricing anomadied in so doing, helping to keep
markets efficient. However, the literature makesumber of assumptions about
short-selling and arbitrage. Implicit in Fama’s §59 description of securities
markets, for example, is the existence of a myofdrbitrageurs, each taking small
positions to exploit mispricing opportunities. Asgmicing models such as the
Arbitrage Theory of Capital Asset Pricing (Ross/@Passume no restrictions on
short sales, including full use of the short satecpeds. There are, though, important
differences between markets in theory and marketzractice. For example, short-
sellers in practice must find securities to borramd effectively pay fees to borrow
those securities. Furthermore, short-sellers faolateralisation and margin
requirements. Short-selling is thus made diffi¢uitthe finance literature, it is said
to be ‘constrained’). Such constraints serve tatlitme frequency and/or scope of
arbitrage, and so could have repercussions fort asgeng and market efficiency.
Short-sale constraints and their impact on ratiasakt pricing has been a fertile area
of research over many years. One key strand ofitdrature seeks to demonstrate
that securities can become over-priced in the poeseof short-sale constraints.
Miller (1977) shows that securities can become -aatmed and remain over-valued
for some time in markets with short-selling consiia and heterogeneous
expectations amongst investors. Duféieal. (2002) show that in the face of short-
selling constraints, a stock price can initiallylbgher than the greatest valuation of
any investor, because the price should includebémefits obtained from being able
to lend the stock in future. Furthermore, the atghghow that a stock price under
short-sale constraints can even be higher thanuhdé¢r a regime where no short-

selling is permitted.



Theory thus suggests that the presence of shartesaistraints can influence asset
pricing. Accordingly, any asset pricing model tlEgsumesunconstrainedshort-
selling is making use of an assumption that camnith of itself, affect asset pricing.
The role and importance of assumptions in the nsodkfinance theory has been a
controversial subject for some time. MacKenzie @0fescribes the debate that
arose over the use of simplifying assumptions dutlee development of modern
finance theory and cites Friedman’s (1953) argusmemt this subject. Friedman
effectively provides a defence for the use of ulisBa assumptions so as to better
understand the consequences of a change in cirancest “The test of a theory was
not whether its assumptions were descriptively lisga’, for they never are,
but...whether the theory works, which means whethgrelds sufficiently accurate
predictions.” These comments were later echoedHay® (1964) in his defence of
the Capital Asset Pricing Model. However, Sharpesube considerably weakened
word “acceptable”, rather than “accurate”, whererehg to the predictions yielded
by a model. This line of argument, however, is mmiversally accepted. In
particular, both Mandelbrot (2004) and Taleb (20@rgue against the common
assumption of a Gaussian distribution of returmsefquities in asset pricing models.
According to Taleb: “...these Gaussianizations dohaste realistic assumptions and
do not produce realistic results.” Furthermore: kst everything in social life is
produced by rare but consequential shocks and jurappsthe while almost
everything studied about social life focuses on“tiemal”, particularly with “bell
curve” methods of inference...” Taleb’s argumentsehelevance to those studying
short-selling constraints - specifically, shortksed are subject to uncommon, but
consequential, events that would not be experiebgecdaditional, unleveraged long-
only investors. Examples of such events includevicted exits’ and ‘manipulative

short squeezes’. These topics are addressed ineth&oand 7 of this thesis.

D’Avolio (2002) studies a sample of US stock lemfdata and observes that short-
selling is ‘relatively uncommon’ — short interest tiypically only 1.5% of market

value, while only 7% of loan supply (by value) igrtowed. The author introduces
the ‘short sale reluctance puzzle’ and attributesoi short-sale constraints. He

suggests three types of constraint: borrowing castiural barriers and a fear of



tracking error, and argues that further researcbdsieo be conducted into the
barriers to short-selling. It should be noted, tjimuthat short-selling activity has
generally been increasing in developed equity mar&eer recent years. Dech@at
al. (2001) observe a trend of increasing short-selimghe USA over the period
1973-1993. Boehmaat al. (2008) find that 1 in 8 trades in their US stoaknple is a
short-sale, and suggest that short selling istikedly common’ - in contradistinction
to D’Avolio’s assertion that it is ‘'uncommon’. Rber, growth in the number of
hedge funds and in their assets under managésggests an increasing appetite
for short-selling. Nevertheless, globally, shoitisg remains a limited activity (see
Bris et al, 2007) and is certainly not the broadly and fesgly practised activity
assumed in Fama’s 1965 discussion of security narke

Nagel (2005) shows that short-sale constraints Brjpain cross-sectional returns.
He argues that there are two types of constrairshont-selling: ‘direct’ constraints —
associated with costs of borrowing and access dokstoans - and ‘indirect’
constraints — associated with institutional andural barriers. He further argues that
stocks owned by major stock lenders are less likelype subject to direct short-
selling constraints. Using institutional ownerstap a proxy for direct short-sale
constraints, he finds that these help explain a bmrnof cross-sectional return
anomalies, but do ndally account for the cross-sectional return differenekescalls
for further research into indirect short-sale coaists. The literature thus provides
evidence that direct short-selling constraints o#luence cross-sectional returns,
but also identifies weaknesses in our understandihgindirect short-selling
constraints. D’Avolio’s ‘short-sale reluctance pl&zzand Nagel's call for further
research into indirect short-sale constraints togreinspire the research conducted

for this thesis.

| interview a series of practitioners to explore tharriers that exist to short-selling.
The interviewees include a variety of experiendgedricial market practitioners, only
some of whom are involved in short-selling. Thes&rviews are designed to
improve our understanding of indirect short-salestints, to query their relevance

! Industry data is available atvw.ifsl.org.uk- International Financial Services London, for rexde.



in light of the Boehmeet al. (2008) study that suggests that short-sellinghenlNew
York Stock Exchange has become common, and to ifgechanging attitudes
amongst stock market participants. Although | assinreesearch questions posed in
the finance literature, this part of the thesisuatgy belongs in the “Social Studies of
Finance” field. Social Studies of Finance is thelmation to financial markets of

social science disciplines, including sociology amthropology.

The finance literature highlights a number of iedirshort-sale constraints, including
short time horizons (De Longt al, 1990), agency relationships between short-
sellers and owners of capital (Shleifer and Visit897) and a lack of co-ordination
amongst short-sellers (Abreu and Brunnermeier, @ rviewees refer to each of
these indirect short-sale constraints, and to abeunof well-understood direct
constraints such as legal restrictions and thes@sstociated with borrowing stock to
facilitate short-selling. However, intervieweesedjthe two suggestions put forward
by D’Avolio (2002) — namely, fear of tracking errand the cultural pressures of a
society that can vilify short-sellers. This allows to reject the hypothesis that the
fear of tracking error and vilification araniversal constraints to short-selling.
Furthermore, interviewees make suggestions thatvalhe to introduce a new,
social, indirect constraint to the literature — tiaion that short-selling is associated
with speculation or trading, as opposed to ‘investi Whereas ‘investing’ is
perceived as a long-term social ‘good’ that receeceptance amongst stakeholders
such as clients, trustees and investment conssiltahort-selling is perceived to be
speculative or trading—oriented and so does nott e the same level of
acceptance. This ‘lack of acceptance’ is an indlicenstraint that limits the capital
allocated to short-selling. It also reveals a divizktween the academic community
and parts of the institutional practitioner comntyran the subject of short-selling.
However, interviewees suggest that this indirecaist@int has been diminishing over
time. This raises the possibility of convergenceMeen practice and theory and has

potentially positive implications for market efiggicy.

Interviewees also highlight a number of risks anacpces specific to short-selling,

including ‘crowded exits’, ‘manipulative short sezes’ and the potential for



theoretically unlimited losses. | investigate thebenomena further, and make use
of a large, new commercial stock lending databaseurtdertake econometric
analysis, with the aim of better understandingnhture and impact of these three
risk-related indirect short-selling constraints. eTlhilatabase comprises publicly
available stock lending data for the London Stocktange (the world’s second
largest equity market by market capitalization tigioout this study). My data runs
for 45 months, from the inception of the dataseSeptember 1st 2003 through until
May 31st 2007. The institutional framework on distlre and transparency with
respect to short-selling differs by country. In tgadar, there are important
differences in disclosure between the UK and USAeWas monthly short-sale
information is publicly available in the USA, aggege daily stock lending data for
the largest companies is provided in the UK. Steckling data can be obfuscating
compared to short-selling data, as one might borstwek for more reasons than
simply facilitating a short-sale. However, the daility of daily data provides for a
greater degree of granularity than does monthlg.datven the short-term nature of
much short-selling activity (see, for example, Boehet al, 2008 and Coheaet al,
2007), this enhanced granularity allows for a macher analysis of the activities of

short-sellers and of the risks that they face.

Short squeezes are described in a series of studieeshort-selling constraints (see,
for example, Dechowet al, 2001, D’Avolio, 2002, Geczgt al, 2002) but are not
examined in detail in any of these studies, perhbpsause of the practical
difficulties in identifying them. Dechowet al. (2001) describe a short squeeze as a
situation where a stock loan is recalled and tbeksborrower is unable to find an
alternative lender. The stock lender must thenlmse shares in the open market to
repay the stock loan and close the position. Gives definition, a short squeeze
could occur naturally where a stock lender redadsstock to settle a sale and the
short-seller is unable to replace his stock loam wulimited supply. However, short
squeezes can also be associated with manipulatidnnearket abuse: the stock
lender buys additional shares in the company tomjputhe share price and
simultaneously recalls stock on loan. If the stsaiter is unable to locate new stock

to borrow, he must cover his position by buyingcktan the open market. The



market impact of his stock purchases places funtipgvards pressure on the stock
price. The manipulator completes the process bynfmog’ his shares at a profit.
Note, though, that the affirmative identificatioh @ manipulative short squeeze
requires knowledge of the motivation for an actds&haviour. As a manipulative
short squeeze would be considered market abuserbgudator, it is likely to be
covert in nature. Consequently, a manipulative tslsgueeze will generally be
unobservable to the researcher. Nevertheless, Ga@aeazos and Savor (2007)
argue that: “short squeezes are not just a theatetoncept or a Wall Street myth,
but rather a market reality.” My research stratégyo study patterns in market
behaviour that areonsistentwith a manipulative short squeeze, whilst beingi@v
of the possibility that each apparent manipulaskert squeeze could simply reflect
noise. | define a pattern of market behaviour timet would expect to find around the
time of a manipulative short squeeze. | study thtaskt for patterns consistent with
manipulative short squeezes and find that theyiafrequent in nature. Theory
suggests that manipulative short squeezes are likelst to occur in smaller, less
liquid stocks. Consistent with theory, | find fewpparent manipulative short
squeezes in larger stocks. It also follows fronothighat to attract a short-seller to a
less liquid stock, the mispricing would need todveater, so as to compensate the
short-seller for the risk of becoming the victimaomanipulative short squeeze. This
risk/ liquidity problem could contribute to the emsectional return differences

observed by Nagel.

| also define and study ‘crowded exits’ — liquidipyoblems that arise in stocks
where short-sellers hold large positions relatov@drmal trading volume, and when
a catalyst prompts short-sellers to cover theiitiprs rapidly and simultaneously.
Catalysts include, but are not limited to, publews releases by companies. The
temporary excess of demand for stock relative tonab trading volume leads to
upward pressure on the stock price. | measuralim®rmal returns around these
periods and observe that ‘crowded exits’ are aasedi with statistically and
economically significant positive abnormal retur(i. losses to short-sellers).
Crowded exits pose a risk to short-sellers and dletisr short-selling.



Limits to arbitrage can explain a variety of markabmalies found in the literature.
The easing of short-sale constraints leads to estuanmits to arbitrage and
consequently should have an impact on price disgovaricing efficiency and
market liquidity. As an illustration, Danielsen &i®scu (2001) find that option
introductions, as examples of diminishing shoresabnstraints, lead to price falls.
As short-selling becomes more common, market maaonverges towards a key
assumption in finance theory: namely, that shdiirgeis ‘plentiful’ and widely
practised. This could have important effects orumlmer of the market ‘anomalies’
identified in the empirical finance literature.dn environment of diminishing short-
sale constraints, existing trading strategies ¢atoit the inability of some actors to
short-sell should not be relied upon to continueegating positive abnormal returns.

The more widespread use of short-selling coulddganded as an example of what
MacKenzie (2006) describes as ‘Barnesian perforntgti Economists might
assume the broad and frequent use of short-séfliagset pricing models. As market
participants begin to regard this assumption aataral state of affairs, they engage
and make greater use of short-selling. Ultimatetharkets become more like the
efficient markets envisaged by the economists’ nodéowever, not all changes in
stock market behaviour related to the growth irrtskelling need be as benign as the
gradual erosion of market anomalies. MacKenzie §20flso describes ‘counter-
performativity’, where the practical use of som@exd of theory makes economic
processes less like their depiction in econominsmly investigation of crowded
exits, | explore a possible example of ‘counterfqranativity’ in markets. Starting
from the Diamond and Verrecchia (1987) theory #tadrt-sellers are, on average,
well-informed, and noting that a series of empiristudies (e.g. Ackert and
Athanassakos, 2005, and Boehneg¢ral, 2008) show that heavily shorted stocks
perform poorly, there is an incentive for rationarket actors to use short-sale/stock
loan data to form trading strategies. In particukar otherwise uninformed trader
could simply short stock in a company that is obsérto be heavily shorted. This is
effectively a form of ‘imitation’ — short-seller®py the trades of earlier short-sellers.
As this technique becomes more common, the pritégavily shorted stocks will

begin to reflect more ‘imitation’ and less ‘infortian’. It could also lead to



increased short positions relative to the normglidity offered by a stock. This
approach bears the seeds of its own destructiorshodld eventually break down.
As a result of widespread and repeated imitatiampufar short positions become
very crowded relative to the stock’s normal liqtydiA liquidity problem could arise
if short-sellers attempt to cover their positiomawdtaneously. When such crowded
exits occur, stock returns would be driven not bgrges in the fair value of the
company, but by the herd-like behaviour of tradewsering their short positions.
Markets would (temporarily) exhibit behaviour thigt inconsistent with market
efficiency. Given the importance of tipath of stock returnto investors employing
leverage (who are liable to margin calls or subjertloan covenants) or to
investment agents using open-ended fund struc{wies are subject to the risk of
redemption by clients), even temporary market imbegés can have important
practical implications. This process of imitati@npwded exits and path dependency
problems arguably constitutes an example of cotpgeiormativity in securities

markets.

I conclude by considering the risk of potentiallylimited losses to short-sellers. |
follow the line of enquiry of Gamboa-Cavazos andvda(2007) and test for
systematic behaviour by short-sellers in respooseepative returns. | extend their
analysis and study the behaviour of short-sellexsslzare prices rise above the
estimated average costs basis for short positidinsd that short-sellers cover their
positions in response to accounting losses. Acngtgi short-sellers do not suffer
from loss realization aversion, a well-documentets bound amongst many other
types of investor. Short-sellers’ behaviour is é¢stemt with the use of stop losses as
a risk control mechanism, a technique describea Isgries of interviewees. Stop
losses are designed to prevent large losses bypistp out’ (i.e. closing) positions
once they produce a small loss. Short-sellers farrsubset of the investment
community that is generally considered to be ‘ssptated’ or ‘well-informed’ (see
Diamond and Verrecchia, 1987 and Boehmteal, 2008) and it is noteworthy that
they do not in aggregate suffer from loss realmatversion. My findings contribute
to the discussion initiated by Gamboa-Cavazos amebiS(2007) on why short-

sellers retreat from their positions.



A better understanding of indirect short-sellinghsinaints and of changes to these
constraints should be of interest to financial taggus and academics alike. It is also
highly relevant to those market practitioners, udohg analysts, active investment
managers and traders who compete incessantly iok stoarkets to identify
opportunities for out-performance. Accordingly, sthiesearch into indirect short-
selling constraints has a potentially wide audience

1.2 Structure of the Thesis

Section 2 describes the institutional framework egaing short-selling and stock
lending. | provide definitions for short-selling carstock lending, and discuss
motivations for these practices. | explain the pssc of borrowing stock, and
describe the risks associated with lending stoatt simort-selling. | also discuss

regulatory and disclosure regimes with respechtotsselling and stock lending.

Section 3 is the literature review. | describe Wiaeious theoretical perspectives on
short-selling constraints and the main hypothesesitgr. | also describe the
empirical evidence in support of these hypotheksesiiew the literature on indirect

short-sale constraints and identify gaps in thezdiure.

Section 4 investigates indirect short sale consisal use the results from a series of
interviews with experienced investment professisrialidentify the key direct and
indirect short-selling constraints that they expece. | compare these results to
those constraints discussed in the literature plagg the nature of the cultural and
institutional constraints on short selling, andkseeunderstand why short-selling has
been generally increasing over the past thirty ey referring to the changing

nature of these constraints.

Section 5 describes the data that | use for mytifafive studies. | use a new dataset

of daily stock lending data for 45 months of LondStock Exchange activity. |



merge this dataset with data on stock returns dhdr stock characteristics from
Datastream to produce my final dataset. | disdusstrengths and limitations of this
dataset and make adjustments to minimize the o#fingcimpact of dividend tax

arbitrage on the stock lending data.

Section 6 deals with the first of my quantitatieidses into indirect short-sale
constraints. | define and investigate ‘crowded ®xitstudy the abnormal returns of
stocks involved in crowded exits, and describe loewded exits can constitute a
form of ‘counter-performativity’ in markets. | alsuggest how short-sellers should
incorporate an understanding of ‘crowded exit rigkto the portfolio risk

management process.

In Section 7, | explore the frequency and naturémaipulative short squeezes’. |
test theories on the types of stocks most likelyp¢osubject to manipulative short
squeezes and study the abnormal returns of stockac apparent short squeezes, to

understand more fully the risks facing short-seller
In Section 8, | build on research by Gamboa-CavamosSavor (2007) and analyse
the response of short-sellers to accounting lodsgen relate my findings to the

literature on loss realization aversion.

Section 9 concludes. | summarise the main findidgssuss their implications and
consider ideas and paths for future research.

10



2. INSTITUTIONAL BACKGROUND

2.1  Short-Selling

2.1.1 Definition

Short-selling is a financial market practice thidvas an investor to act on his/ her
belief that a security is over-priced in some manoethat it is expected to under-
perform. This perceived over-pricing or expecteddarmperformance can be in
absolute terms (i.e. the security is trading abdseperceived fair value or is

expected to fall in price), or can be relativehte price of some other security.

It may be defined as the sale of securities thatsiiler does not own, or that the
seller owns but chooses not to deliver. The shatéisborrows securities in order to
fulfil delivery obligations to the purchaser. Atmse later time, the short-seller

purchases the same security, effectively closiridh@4 her position.

2.1.2 Motivation for Short-Selling

Traditionally, short-selling has been perceivedaaspeculative activity. McDonald
and Baron (1973) cite a New York Stock Exchangeesufrom 1947 suggesting that
approximately two thirds of short trades are spegtord in motive. The remainder is
likely to comprise hedging, ‘risk arbitrage’ or ta®lated trades (such as ‘selling
against the box’ i.e. short-selling against exgstlong positions). McDonald and
Baron suggest that the proportion of hedging amdtrage trades is likely to have
increased since this report was published. Moremestudies suggest a dramatic
change in motivations. According to Breet al. (1990), a short-sale is rarely a
straight-forward speculative bet on a decline mvhlue of a security. Instead, short

positions are generally entered as part of a broadeing strategy, designed to

11



benefit from perceived pricing anomalies between tw more securities. These
trading strategies, often referred to as ‘arbitragérisk arbitrage’ strategies, involve
the simultaneous positioning of the trader in onenore long positions and one or
more short positions. The price of each security v related in some manner. The
positions are subsequently reversed or unwoundh, aviyy profit being earned by the
relative price movements of the positions, and taaysactions costs associated with
the trades. A number of examples of such strategeshown below:

Convertible Bond Arbitrage

In practical terms, convertible bond arbitrage galte entails the purchase of
convertible bonds and the hedging out of equitk bg short-selling the underlying
stock. Other risks involved in purchasing convéetibonds (such as credit risk,
interest rate risk or volatility risk) may also bedged out by the risk arbitrageur. At
a later time, either the positions will be unwound;the convertible bond will be
converted into equity and this will provide thedtdo cover the short position. In
both cases, the risk arbitrageur aims to benefinfrelative price movements in the
two securities (less transaction costs) during lib&ling period. Agarwakt al.

(2004) study the risks and return characteristicsomvertible bond arbitrage and
argue that it is associated with three “primitivading strategies”: positive carry,

volatility arbitrage and credit arbitrage.

Merger Arbitrage

When a company is offering shares in itself in @ tioi acquire another company, a
typical merger arbitrage strategy is to sell ststwres in the bidding company, and
to buy shares in the target company. If the biduscessfully completed, the target
company shares are exchanged for shares in thengiddmpany, and these are used
to cover the short position. The profit from thissgion is the uplift in value of the

target company shares as the bid moves to compldées all relevant transaction

costs. The risks include the possibility of non-gbetion of the bid. The distribution

12



of returns and the risks associated with this efnatare described in Mitchell and
Pulvino (2001).

Index Arbitrage

This entails either buying or selling short therskain constituent companies of an
equity index (e.g. FTSE 100 index) and taking afsetfing position in the index
future, to benefit from an arbitrage opportunityheTpositions are unwound after

price convergence at some point during the liftheffutures contract.

Pairs Trading

This is generally undertaken when the share pelzion between two companies is
inconsistent with its historical relationship, apected to change in future. It entails
buying shares in one company, believed to be umadiezd relative to the other, and
selling short shares in the second company. Thecomgpanies may have similar
characteristics, providing a natural hedge agairasket movements. The positions
are later unwound, and any profit would be basetketative share price changes less

transaction costs (see for example, Vidyamurth@420

Capital Structure Arbitrage

This strategy involves exploiting perceived mispricbetween the different classes
of capital within a firm’s capital structure. In giaular, some combination of long
and short positions are taken in the bonds, caehault swaps and equity of the
same company. Yu (2006) argues that capital streictbitrage “is full of risk, and

can lead to large losses with alarming frequency.”

In addition to profit-seeking strategies such aséhabove, the literature identifies a

number of other purposes for short-selling:
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Improving the Risk-Adjusted Return of a Portfolio

Adding a lowly correlated asset or portfolio to aristing portfolio can lead to
improved risk-adjusted returns (see Elairal, 1976). One type of portfolio that can
have a low correlation of returns with traditiorzaset classes such as equities and
bonds is a hedge fund. These, according to Ackemn®nal. (1999), can be
characterised by a number of features, includiagg#ly unregulated organisational
structures, flexible investment strategies [inahgdi short-selling], relatively
sophisticated investors, substantial manageriaéstmaent, and strong managerial
incentives.”The authors study hedge fund returns in the eightsyending in 1995
and show that adding such funds to an existingf@artof assets can enhance risk-

adjusted returns.

Hedging

Alexander (1993) argues that, as most stocks havesdive covariance with one
another, “short-selling creates a set of negatoxeagances” and can thus be used to
reduce risk when constructing a portfolio. He ssgig that in the context of total
portfolio risk, short—selling might not be as risky it seems when merely looking at
the variance of a short position. The ability talertake short-selling also allows the
investor a further means of protecting the valua @iortfolio against an anticipated
market fall. Brentet al. (1990) find evidence supporting a hedging motivatior

entering into short positions.

Market Spanning

Bey and Johnson (2006) show that emerging markeityeinvestments can be
‘spanned’ (i.e. their behaviour can be replicated)ng traded U.S. securities,
provided investors can undertake short-selling aragin trading. U.S. investors

wishing to invest in emerging market equities, tnéble to do so for, say, regulatory
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reasons, can thus achieve similar results in threedtic market, so long as short-

selling and margin trading is permitted.

Improving the ‘Informational Efficiency’ of a Podfio

Short-selling allows for more ‘informationally effent’ portfolios to be created (see
Clarkeet al, 2002, 2004). In a traditional long-only portfqlisecurities deemed to
be over-priced can, at the lower limit, be zeroghétd in a portfolio. By lifting the
restriction on short-selling, over-priced secustEan be short-sold and information
gained from investment analysis, including negatipsions on stocks, can be more
fully utilised. This is particularly helpful when @egative opinion is obtained on a
smaller company, as merely holding a zero weightirggsmaller company will have
little benchmark-relative impact on performance.isTlinsight has led to the
development of so-called ‘short extension port&lio recent years — portfolios that
permit some degree of short-selling, but that ke# the proceeds of short-selling so
as to have a net 100% long position in stocks (Eeegxample, Jacobs and Levy,
2007, and Clarket al, 2008).

2.1.3 Constraints and Risks associated with Short-Selling

A number of constraints are identified with shalliag. These include ‘direct
constraints’, such as legal and regulatory reginston short-selling (see Almazan,
2004) or costs associated with the borrowing aflsgp as to facilitate the settlement
of a short-sale. There also exist a series of readiconstraints’, including cultural
and institutional constraints (see, for exampleAwlio, 2002; Jones and Lamont,
2002; and Nagel, 2005). The literature also dessrid series of risks that act as

indirect constraints on short-selling. These inetud

Fundamental risk
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A typical risk arbitrage strategy, such as paiaslitng, might involve a short position
in an apparently over-valued security and a longjtfmn of equal size in a similar,

but apparently under-valued security. This pastidledged arbitrage position is
risky, because the fundamental value of the congbipesition might change

adversely due to the emergence of new informatimutathe fundamentals of each
company. Furthermore, the valuation models usetthéarbitrageur might be faulty.

Shleifer and Vishny (1997) suggest that such ridbitrage is concentrated in

markets where the value of securities can be asoed with some confidence. For
example, for high quality bonds, where future célslwvs are almost known with

certainty, arbitrageurs can identify deviationspiice from fundamental value, and
fundamental risk is low. In foreign exchange maskethere central banks may
intervene in an attempt to maintain non-market arge rates, arbitrageurs can
again identify potential mispricing. In equity matk, though, the absolute and
relative values of shares are more difficult toineate, and hence arbitrage
opportunities are harder to identify. This suggestationale for why short-selling is
So rare in equity markets: the fundamental risloeissed with arbitrage between
different equities is often high enough to deter a@inbitrageur from taking a position.
Shleifer and Vishny (1997) also suggest that rigkrse arbitrageurs might avoid
extremely volatile markets, if expected ‘alpha’ gagot increase in proportion to
volatility. This would be the case where fundamernk was the cause of much of
the volatility, and they cite the example of anustty that is perceived to be under-

priced as one bearing high fundamental risk.

Noise Trader Risk

Noise trader risk, described by Black (1986) andiddg et al. (1990), concerns the
risk that prices can move further away from fundatakvalue, due to the correlated
actions of ‘uninformed’ investors. If the arbitragecan hold on to the security
position long enough, a reversion to fair valud efisue and noise trader risk merely
presents opportunities to take additional arbitragsitions. But in practice, the
investor might be unable to hold the position l@mgpugh to profit from reversion.

Reasons for this might include an inability to mewtrgin calls for collateral on the
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short position (due to limited capital) if noisaders move prices further away from
perceived fair value; or redemption by clients flesged with short-term fund
performance. Shleifer and Vishny (1997) name thiset problem ‘performance
based arbitrage’. Contractual restrictions on th#édvawal of funds by investors
(known as ‘lock-in periods’) are attempts by riskbirageurs to mitigate this
problem. Closed-end funds, such as investment strustaturally mitigate
‘performance based arbitrage’ by their ‘closed-ehdeature. For investment
managers, this serves to reduce the risk of witharaof funds following poor
returns. It might at the same time protect fundestors (in aggregate) from

mistiming the market.

Synchronization Risk

Synchronization risk, as identified by Abreu anduBgrmeier (2002) is concerned
with uncertainty about the market timing decisioh®ther rational arbitrageurs, and
thus the timing of the price correction. They shibwat rational arbitrageurs do not
act immediately on knowledge of stock over-valuatibut instead wait for other

rational arbitrageurs to learn about the over-v#na Acting immediately might

lead to losses, if enough other rational arbitragei® not know of the over-valuation
and fail to act at the same time. Chanos (2008 sté is very costly and full of risk

for the short seller to execute and maintain atwosi waiting for the rest of the

market to realise the stock is overvalued.” Shte#fied Vishny (1997) suggest that
risk arbitrageurs might tend to avoid positions vehthe long-term ratio of alpha to
volatility is high but the short-term ratio is lowerhaps due to the slow resolution of
uncertainty, noise trader risk and the lack of talgat for convergence. However,
Hardie and MacKenzie (2007) observe that, in peactiarbitrageurs can enter
immediately into seemingly attractive positions ahén proceed to advise their
known contacts, such as brokers and peers, ofttteet@/eness of that position. For

example, in their observational study of a hedgelfuhe following situation arose:

“The trader asked his assistant to construct aagteset of recent prices of the two

bonds, which supported the view that it was indeecanomaly and thus a trading
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opportunity. Having first made the necessary pwebaand short sales to take
advantage of it, the trader then phoned a contaahiinvestment bank to direct his
attention to the anomaly — ‘There is at least hglbint in that trade, and there is zero

market risk’ — and sent him the spreadsheet.”

The purpose of this activity is to encourage diseation of the idea and to alert
other arbitrageurs to the opportunity. This has éffects: first, it lowers the risk of
greater divergence of the position from fair valse,limiting margin calls and the
risk of ‘performance-based arbitrage’. Secondlymight bring the trades of other

actors forward in time, thus reducing synchronaatisk.

Recall Risk

Short-sellers borrow securities to settle shoritpos. For a security borrowed ‘on
call’ rather than for a fixed term, the short-selisks having the borrowed security
recalled by the lender. If the short-seller is Uaab replace the borrowed stock, he
must buy the stock in the market to cover his pmsitin the case of a simple short-
sale, if the stock is re-purchased at a higherephan the original short-sale price, a
loss results. Where the recall occurs within a adbitrage position, losses can arise
depending on the relative movements of the compsnehthe strategy prior to
position closure. When a large trader is an imnteditorced buyer of an illiquid
security, there could be considerable market impadtlitionally, if other traders
were aware that a forced buyer was about to eheemtarket, they could choose to
trade in a predatory manner, ahead of the forcedhpse (see Brunnermeier and
Pederson, 2005). This can affect liquidity and lstagturns, and is explored further
in Section 6.

D’Avolio highlights that when a ‘special’ (a sedyrthat is expensive to borrow) is
recalled, short-sellers on average are unablen@we similar loan for a mean of 23

days (median of 9 days).

Unattractive Distribution of Returns from Short-8® and Risk Arbitrage
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A positive return is expected for owning a riskgets Consequently, a short-seller
should expect a negative return from a short positn a risky asset. No income is

received from stocks that are sold short — in fdigidends must be manufactured for

the stock lender. Short-sale profits are limited®% of the proceeds on the date of
sale. Losses are theoretically unlimited howeversteare prices are not ‘capped’. In

practice, though, the limited capital of the sheelier places a constraint on losses -
at the point at which the short-seller runs outcapital and is unable to meet

variation margin, his/ her short-position will bevered by the broker and the short-
seller's loss will be ‘locked-in.” Viewed in isolah, a negative expected return is

likely to be unattractive to many market particifsan

Short-selling is understood to be practised by kefignd managers and risk
arbitrageurs as a routine part of their strategizsvever, Ackermanet al. (1999)
state that a “standard deviation of return meastitetal risk may not fully capture
the complex risk taking from hedge funds’ dynantighly leveraged strategies.”
The distribution of returns from a hedge fund i$éwed by the authors to exhibit
‘fat tails’ relative to a Normal or log-normal digtution. Mitchell and Pulvino
(2001) state that: “Risk arbitrage is appropriatdydor those investors that are
willing to incur negative returns in severely depaging markets and limited positive
returns in flat and appreciating markets.” In ottverds, the distribution of returns in
risk arbitrage is skewed or asymmetrical. Suchriistions could prove unattractive
to some market participants.

In summary, there exists a variety of direct ardirgct constraints on short-selling.
Several of these indirect constraints are relatetsk. Whereas some of these risks,
including fundamental risk and noise trader rigke, @so associated with ‘long-only’

investing, others, such as recall risk, are untqughort-selling.

2.2  Securities Lending
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2.2.1 Definition

Securities lending is the market practice wherelegusdties are transferred
temporarily from one party (the lender) to anot(i¥e borrower) for a fee. The
borrower must return the securities to the lendéeeat the end of an agreed term,
or on demand. In law, the transaction is an absdhainsfer of title (or sale) against
an undertaking to return equivalent securities. tMa@®curities loans are
‘collateralised’ either with cash or other secesti The process is facilitated by agent
intermediaries, such as custodian banks and inesgtmanagers, and by principal
intermediaries, such as prime brokers and brokalede - these latter often being

divisions of investment banks.

2.2.2 The Stock Lending Process

A typical stock lending transaction starts withrader, who intends to short-sell,
requesting from his broker a ‘locate’ on a giverampity of a stock. In the USA for
example, Regulation SHO (2004) requires that selters ‘locate’ stock to borrow
prior to selling the stock. Formal securities lemgdexchanges do not currently exist,
although Jones and Lamont (2002) describe a fonmagket that existed on the New
York Stock Exchange from 1926 to 1933. Brokers hoagpte stock from their own
inventory, from an institutional investor with whaimey have either a relationship or
a stock lending agreement, or via the use of arnmtdiary such as a custodian or
investment bank. Electronic platforms such as Egud_and SecFinex allow firms to
share information on stock available for lendingl a0 negotiate stock loans, thus
facilitating the process of locating or lendingcktoSome stock lending agents enter
into agreements known as ‘exclusives’ with invesitmmanagers, whereby they
obtain access to all stocks in a portfolio over safefined term, for the purpose of
lending to third parties.
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The difficulty of locating stocks depends on a egmf factors. Duffieet al. (2002)
suggest that the difficulty depends on company ¢market capitalisation), the
proportion of a company’s shares available foritrgdfree-float), whether or not the
stock is included in a major index, the degree ohcentration of ownership,
liquidity of the stock, and ‘special’ factors, suat whether or not the stock is or has
recently experienced an IPO, merger, acquisitiospan-off. Other influential factors
are likely to include the proximity of a dividendcord date or a cut-off date for
voting at an AGM or EGM (see Section 2.2.3 and4f2r a description of the

motivation for borrowing and lending securities).

Stock borrowing generally takes place on a quidyete (typically same day) than
stock settlement (typically T+3 settlement). Cafat is transferred from the stock
borrower to the lender, to protect against thect$fef default. If in the form of cash,
collateral of 102% of the market value of the |lahrstock is typical. If securities
such as Treasury bills or other stock are usethteohl is likely to be higher because
of the greater risk to the lender in terms of tkedto liquidate the securities in the
case of default (see Section 2.1.3 on risks). Gadlateral earns a ‘rebate’: the
lender, who receives the collateral, effectivelygpaterest to the stock borrower
who provided the cash collateral. The rebate raterporates an effective stock
lending fee, and so is lower than the rate of edethat the cash might otherwise
have earned. In the case of hard to borrow stdekgdials’) the rebate rate can be
zero or even negative. The effective securitieditemfee is negotiated between the
parties involved, and is determined by supply aathahd for the securities to be
lent, collateral flexibility (the borrower might bailling to pay a higher fee if the
lender is willing to be flexible on the type of taikral accepted), the term associated
with the transaction, the marginal tax rates of riegpective parties and the size of
any forthcoming dividends. According to Faulkn20@6), typical fees to borrow
FTSE 100 stocks are 6-200 basis points per annomEFSE250 mid-capitalisation
stocks, fees are generally somewhat higher, atODOBIp. per annum. D’Avolio
(2002) finds that the value-weighted mean feesg®eneral collateral’ US stocks (i.e.
stocks that are not ‘specials’) is 17b.p. per annumder Regulation T, U&etail

21



clients must post 50% of the market value of theckstin additional collateral.

Furthermore, they typically do not receive inter@stheir collateral.

Stock loans are normally made on a ‘call’ basist tis, they are open-ended in
nature, renewed daily and with collateral adjusiedording to daily market moves
in the underlying stock. For call loans, stocks na&yany time be ‘recalled’ (i.e.
return of the stock may be demanded by the lendesmall proportion of loans are
‘term loans’, where recall is not permitted withqueénalty during the term of the
loan. Common reasons for recalling include a ddsirgell the underlying stock, or
the desire to vote on a corporate issue. In fawting of proxies is considered best
practice for institutional voters, and Myners (2PG&gues that for contentious
resolutions, “the lender should automatically retta related stock, unless there are
good economic reasons for not doing so.” When eksi® recalled and the original
borrower is unable to locate new stock to repléeerecalled stock, he becomes a
forced buyer of the stock, due to his need to cmgethe position. This situation is

referred to as a ‘short squeeze.’

During a stock loan, the lender is ‘made wholetlhg borrower in all respects
possible. For example, dividends are manufactuyettido borrower and paid to the
lender. Additionally, during a rights issue, righte manufactured by the borrower
for the benefit of the lender. However, voting tghare transferred to the borrower,
as by law the transaction is an absolute trangfeti@and the lender no longer
legally owns the stock, Raajimakers (2005) arghasinstitutional investors “must
as far as possible prevent their shares beinglgsethers to influence voting
relationships” and that regulators will need toetakiditional measures, including an
explicit ban on the borrowing of shares with the @f voting on them, in order to
make clear that the practice is not permitted.

Potential borrowers can reserve or-pogrow via a process known as ‘icing’ or
putting securities ‘on hold'. ‘Icing’ applies fome business day but can be rolled
over. No fee is paid to the lender and if a newspeative borrower emerges, the

original borrower is typically given thirty minutesto commit to the loan.
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Alternatively, one can ‘pay to hold’, whereby theogpective borrower pays the
lender a fee to secure the future stock loan acah&ract is formed. ‘Icing’, ‘paying
to hold’ or borrowing more stock than required ifslfthe locate requirement for
future short-selling and protects against the o$koan recall for existing short

positions.

2.2.3 Motivation for Borrowing Securities

There are several motivations for borrowserurities(see, for example, Moore and
Rich, 2002). As described in Section 2.1.2, a commeason for borrowing
securities is to settle an outright sale of semgjtknown as ‘short covering’. Short
covering would be required, for example, after arsbale - the sale of a security that
the seller does not owRurthermore, a broker may borrow securities to cavghort
position after failed settlement. A market makeewchange specialist might borrow

securities to fill a customer buy order or to maintprice stability.

Securities lending can also be related to a deveatontract, such as a swap, a
‘contract for differences’ ('CFD’) or a spread bdderivatives can be used to
speculate on price movements in securities withloeineed to purchase or short-sell
those securities. In the UK, derivatives have stameadvantages over transactions
in the underlying security: swaps and CFDs aresutject to stamp duty; spread
bets are subject to neither stamp duty nor capiats tax. Where an investor or
speculator enters a derivative contract, the copatgy to the contract may choose to
hedge his/ her exposure to the underlying secuiyere an investor or speculator
believes that a stock will perform poorly, he migitiate a ‘bear CFD or spread
bet. The counterparty to this transaction couldgeetiis position if desired by
borrowing and then short-selling the underlyingcktdn the UK, purchases of stock
by market makers are free from stamp duty (normsgdlyat 0.5% of the value of all
purchases in listed UK equities). This provides fak-efficiency in derivative
trading when the ultimate counterparty is a markaker.
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Where a voting decision is pending on some corpadatision (e.g. a restructuring
or acceptance of a take-over bid), securities meapdrrowed and voted, providing
an inexpensive mans of influencing the vote. Bomgwstock to influence a vote is
legally permitted, but generally considered to beaceptable practice amongst
practitioners. Christofferseet al. (2007) find evidence that stock lending markets

host markets for the trading of votes.

2.2.4 Motivation for Lending Securities

A primary motivation for stock lending is that lerd typically receive fees from the

borrowers. The mechanism for this is discusseceti®Gn 2.2.2.

A further motivation for lending securities is tbtain cash collateral for financing
purposes. Transactions other than cash-collatedalgecurities lending, such as
repurchase agreements and buy/sell back agreersantalso be used to obtain cash

in exchange for lent securities.

Index funds make natural lenders of stock: theyegaly have large scale and long
duration holdings in stocks. Their aim is to tramk index; the performance of
specific stocks within that index is of lesser intpace. Actively managed pension
funds, endowments and other institutional investwesalso potential stock lenders,
although each of these parties might be concerngd the impact on their

investment returns if the securities lent are sbold.

Intermediaries, aware of demand to borrow stock, asle to provide ‘guaranteed
fee’ deals to institutional investors. This prowdda marketing-led, fee-seeking
incentive for stock lending, and was mentioned &yesal of my interviewees as a
common practice. Institutions holding stock areemdtl guaranteed fees or ‘out-
performance certificates’ for some defined termexchange for lending their stock.
The intermediary uses the borrowed stock to arravggps with other institutions

that wish to gain short exposure to these same&stdhe swaps could include a
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‘break fee’ if the institution obtaining a short gion wishes to terminate the
contract early, thus allowing the intermediary fteothe guaranteed term fee to the
lender.

The temporary transfer of ownership may also imsgecurities lending. For
example: where the holder of securities is subjeavithholding tax on interest or
dividends, but some other body would be free ohkalding tax, the latter could
borrow securities, receive the interest or dividéne@ of withholding tax and share
some of the benefits with the lender, via a feéaoger manufactured dividend. As
another example, where a company offers sharetsmoldechoice of receiving a
dividend as cash or as further shares in the companshareholder may be
constrained from acquiring more shares. For exantipdeshareholder might be a full
replication index fund unable to take an over-wtgghposition in a company, or
may have reached its maximum holding size in tiveddnd paying company. The
stock dividend might be more attractive than thehadividend, due to movements in
market price of the company’s shares, subsequdhitdeclaration of the dividend.
In these circumstances, it may be beneficial tal Ide shares to an unconstrained
investor, who will accept the dividend in the foafnshares and then sell these shares
in the market, sharing some of the benefits wite ander. Such practices are
typically known as ‘dividend arbitrage’ and are nwtcommon. Quoted in Bollen
(2005), Paul Wilson, Head of Securities Lending dndestment Products at
JPMorgan Investor Services EMEA, commented: “Onraye, our estimates suggest
that dividend arbitrage accounts for about 10 percg overall volume and 35
percent of equity volume. It would have a slightligher proportion of overall

[intermediary] earnings.”

2.2.5 Risks associated with Securities Lending

There are two main risks associated with securlgeding: risk of default by the
borrower and risk associated with the investmermash collateral.
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As described in Section 2.2.2 above, when a leretsives cash collateral, he must
pay a rebate rate to the provider of that collatérhis rate incorporates a market
return on invested cash, less a stock lendinglffiéiee lender aims to further enhance
returns on the transaction, the lender may re-inescash collateral into securities
with a greater credit risk or longer duration thha likely term of the loan. Losses
may occur if the credit quality of the securitietatiorates, or if interest rates rise.
According to Faulkner (2006), a number of largeuséies lending losses have been

associated with the unsuccessful reinvestmentsif callateral.

If the stock borrower defaults (i.e. is unable @&iver stock following recall by the
lender) cash collateral is used to ‘buy-in’ the rbarer. The borrower must
compensate the lender for any additional costscested with a buy-in. If collateral
had been offered in the form of securities, thedézncan sell the collateral in the
market to raise funds to replace the lent secaritdowever, losses can occur if the
sale proceeds are lower then the value of theskerrities. Risk of loss increases if
the securities used as collateral were originaligrevalued, do not move in line with

the loaned securities, or suffer from poor liquidit

Further risks include fraud, risk of error and systfailure — risks that can be
observed in any financial transaction. Also, sd®siloans are sometimes settled as
‘free of payment’ transactions, whereby collatesalaken separately and possibly at
a different time. There is thus the possibility ‘d&ylight exposure risk’ — when
securities have been delivered but not yet covéxectollateral. Sackvilleet al.
(2005) outline a framework for quantifying the ssk securities lending, so that the
securities lender can compare the anticipated metfrom securities lending to the

risks involved.

2.3  The Regulatory and Disclosure Environment

Robotti (2005) explores short-selling and arbitragea regulatory context. Some

classes of investor, involved in collecting moneyni the public in certain countries,
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are legally prevented from short-selling securit®gch laws are designed to protect
(unsophisticated) investors from unlimited losddewever, increasingly available
alternatives, such as single stock futures, spoe#tthg and contracts for differences,
allow smaller (or ‘retail’) investors to short-sedlecurities. At the same time,
regulators might be interested in achieving andntaaiing efficiency in markets.
Fama's (1965) description of arbitrage regards tskelling as an essential
mechanism for correcting over-pricing in securit@sl hence short-selling can assist
in making markets more efficient. Thus, regulaface a dilemma: permitting short-
selling might help make markets more efficient,tire sense that there exists a
mechanism for driving prices towards fair valuet ibiwould also result in unlimited
losses for some investors (effectively, bankrugets in at some point due to limited
capital). If confined to sophisticated investoesgk losses and bankruptcy might be
tolerable. However, amongst retail investors, esfigadhose invested via collective
investment funds, this might become politically ceeptable. Robotti argues: “The
puzzle for regulators lies in this tension betwdenneed to protect investors and the
need to promote efficiency, which regulators firgi&ly constraining.” The author
argues that the efficiency argument has had an rtapioinfluence on the way

regulators allow short-selling to operate in a neirk

Chanos (2003) describes short-selling as beingeavily regulated strategy with
significant legal and economic constraints.” At mimum, short-sales are subject to
the same anti-manipulation rules as long-only itiags In the main, these rules were
developed following a series of high profile stonknipulation cases in the USA in
the 1930s. A number of these incidents involvedtséelling, and this cast suspicion
over the practice. Case law in stock manipulateg.(Harris V United States 1931,
United States v. Brown 1934) developed rapidly miyithis period, and following a
backlash from politicians, a series of securitagd including the National Securities
Act of 1933 and the Securities Exchange Act of 1@84e passed. Sections 9 and 10
of the 1934 Act specifically deal with the manigida of security prices. Some of
these laws are contentious. For example, Berle§)JLlaRjues that the stabilisation of
stock prices after an Initial Public Offering could perceived either as stock price

manipulation, or as a technique for the protectibmvestors during the distribution
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phase of the IPO. The author argues that “the insdrould govern” when
determining whether or not a particular course cfioa constitutes stock price
manipulation and this is reflected in current indpstandards. For example, the
CFA Institute’s (2005) ‘Standards of Practice Havala Standard I, Integrity of
Capital Markets (B), Market Manipulation’ arguesatth“market manipulation
damages the interests of all investors by disrgptime smooth functioning of
financial markets and damaging investor confidermeé states that “the intent of the

action is critical to determining whether it isiahation of this standard.”

There also exists anti-manipulation regulation #mecto short-selling. The
introduction of Regulation SHO in the United StatésAmerica in 2004 provides
one such example. Primarily, it requires a ‘locaggjuirement. That is, short sellers
must first find securities to borrow and make aramgement to borrow them in
future, ahead of entering a short position in geturity. Finnerty (2005), however,
explains where loopholes to Regulation SHO existhsthat ‘naked’ short selling
might continue to be practicedn particular, the use of certain alternative kess to
the cash market allows for naked short selling.r&@hemains the suspicion that
short-selling can be used as a tool for the maatju of stock prices. Rhee (2003)
expresses this notion when he states that “sezsiritaded in the OTC [over the
counter] markets including NASDAQ Small Cap, OTCBIBRd OTC Pink Sheets are
not subject to short sale restrictions, even thaumgist of these securities are illiquid

and vulnerable to price manipulations related mrtskelling.”

A further noteworthy piece of legislation relatimg short selling is the so-called
‘uptick rule’, currently practiced in Japan andiuB007 practiced in the USA on the
NYSE and NASDAQ markets. This requires all shotésdo be disclosed as short-
sales, and for all short-sales to be made onlyr @bove the last transaction price
(referred to as zero plus tick if the same pricéhadast transaction, or plus tick if at
a higher price than the last transaction). Exchatrgded funds are generally

exempted from this rule, so as to facilitate theie in hedging. Such a rule could be

2 A ‘naked’ short-sale arises when the seller dag¢wn the shares and has no plans to borrow stock
by the settlement date. See Culp and Heaton (F003@)fuller description of naked short-selling.
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interpreted as an attempt to prevent short-sefiiom driving down the price of a

security, and to provide re-assurance to markeicgzants concerned at this risk.

Regulation on short selling and securities lendiages across different countries.
At one extreme, China currently prohibits both pias, but short-selling is
becoming effectively possible as alternative insteats such as options and index
futures become available (see Clunie and Ying, 2a68September 2008, the China
Securities Regulatory Commission announced thaaits to liberalize rules to allow
limited short-selling of stocks. Following an adgflation package announced by the
Japanese government in February 2002, the Jap&nesecial Services Agency
introduced an “up-tick rule” from March 2002. Althgh similar to US rules, these
changes caused some controversy amongst practgiome the time of
announcement. In the United Kingdom, there is np-tiok rule.” The Financial
Services Authority has stated that it regards sbeliing as a legitimate investment
activity that promotes market efficiency. It gerdgraegards regulatory constraints
as unnecessary in light of existing market and leggry arrangements. Brist al.
(2007) show that stock prices in countries withrsisale constraints in place are less
efficient that those where short-selling is peredtt Nevertheless, during 2008,
extraordinary changes were made to short-sellibgsrby many national financial
regulators. These changes were ostensibly in regptm events in the banking
industry that had led to the so-called ‘credit chinthat began in 2007 and
continued into 2009. In June 2008, the FinancialiSes Authority of the United
Kingdom (FSA) introduced greater disclosure rulesshort-selling during rights
issues, addressing fears over manipulation by sedidrs. In July 2008 the
Securities and Exchange Commission of Pakistannbedhe first of a series of
regulators to suspend short-selling. In Septemid@82the FSA suspended short-
selling of shares belonging to a list of finanat@mpanies, arguing that this was
required to maintain confidence in the markets.eDttountries soon followed suit,
including the USA. Regulators in other countriesnivéurther: in Australia, for
example, all new short-sales were suspended. Atirtieeof writing (January 2009),

some, but not all, of these suspensions have lepaaled.
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Robotti (2005) analyses responses to the SEC’'suttatisn process ahead of
implementation of regulation SHO 2004, and showat thfferent institutions are
affected by short selling regulation in differentammers. For example, broker/
dealers favoured less regulation, perhaps dueddatt that they derived income
from the process of short-selling and wished to #eeinconstrained. Stock
exchanges, representing indirectly the corporatose favoured no change in
regulation. Smaller capitalization companies faeoutighter regulation, perhaps
fearing that short-selling could drive down theiage prices and raise their cost of
capital. Some smaller capitalization companies, tredr shareholders, criticised
short-sale abuses and alleged share price man@uld&obotti (2005) argues that
any initiative on short selling can affect the Inala between the interests of long-
shareholders (investors) and hedge funds/ mark&ersa The author concludes;”
The efficiency justification of short selling procks a divide [between corporate and
financial interests, and also between long andtdtaders of capital].” Furthermore:
“Contrary to the dominant view on short selling, firtancial practice is positive or
negative in absolute terms but only in relativem®r There are always social

conflicts surrounding market practices.”

In the USA, the Investment Companies Act of 1940ved mutual funds to short-sell
only if this is incorporated into the fund prospectMost hedge funds are exempt
from the 1940 Act, by virtue of being domiciled siibre, or by being limited
partnerships with fewer than 100 investors. Ackermand Ravenscraft (1998) show
that regulatory differences between mutual fundd hadge funds lead to large
differences in their uses of short-selling, as veslluses of leverage, concentration,
derivatives, illiquid securities and lock-up peo&uch differences appear to hinder
mutual fund performance relative to hedge fundgrerdnce. According to Almazan
et al. (2004), only about 30% of US mutual funds arevedld to sell short, and only

about 3% actually do sell short.

Disclosure
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Disclosure of information on short selling also gaets a dilemma to regulators.
Publishing information on outstanding short posisioimproves transparency in
markets, and should assist in making market mofieiezit, in the sense that
information is readily available, disseminated vydand can be imputed into
security prices. However, by disclosing such infation, the risks associated with
short selling can increase. One risk associated short selling is that of a ‘short
squeeze’ (see Section 2.1.3 above). If detailearmmdition about short positions was
made public, predatory traders could seek to ekfloBy aggressively purchasing
stock in companies known to be shorted by tradétts mited capital, it might be
possible to impose losses on the short-seller rrahaice closure of the position. If this
Is accompanied by a loan recall, and the stock tmamot be readily replaced, the
borrower becomes a forced buyer of the stock anddcsuffer losses. Fear of a
manipulative short squeeze might deter short-geimongst traders, and thus curtalil
the process of risk arbitrage. If short-sellerpstioiving prices towards fair value,
the market becomes less efficient. This is a pa#ity difficult dilemma to resolve
and regulators generally arrive at a compromise.ekample, in the USA, aggregate
short positions are disclosed to the market ont®iath for major stocks. In the UK,
the aggregate number of securities on loan forlahgest companies is disclosed
daily, three days in arrears, to the market. Thiiselosures provide a degree of
transparency, but by delaying publication and usiggregated data, investors are

protected somewhat from predatory traders.

Tax

In the USA, profits from a short sale are taxedhat short-term capital gains rate,
regardless of the length of time for which the sipmsition was open. By contrast,
lower capital gains tax rates apply to those loogHpons that are held for longer
durations. Short-selling is thus disadvantagedtivelato long-only investing, for

taxable investors.

Recall that a securities lending transaction islaww, an absolute transfer of title,

suggesting that it should be a taxable event. &ckreatment, though, could render
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securities lending unattractive and provide a karo a process that is believed to
improve market efficiency. Accordingly, most couesr do not regard securities
lending as a taxable event. For example, in the dppropriately documented

securities lending transactions are not subjedivm taxes that a typical sale and
purchase would face: Stamp Duty Reserve Tax (ctiyrggayable by the stock

purchaser at the rate of 0.5% of the value of taestction) and Capital Gains Tax
(payable by the seller when the proceeds of the sateed the costs basis of the
security, and subject to a complex system of taesrandexation allowances and

taper relief).

2.4  Alternatives to Short-Selling and Securities Lendig

2.4.1 Introduction

Lamont and Thaler (2003), Gecey al. (2002), and Ofelet al. (2004) all note that
there are alternative means of obtaining short-sxpoto an equity, other than short-
selling. A series of derivative instruments exigatt can be used to construct

positions economically equivalent to short saldgesE include:

Single Stock Options

Single stock put options give investors the abildygain from falling share prices,
and can thus provide an alternative to short-ggllixccording to Sorescu (2000) and
Danielsen and Sorescu (2001), single stock putoogtiare associated with
potentially lower transaction costs than shortisglstock. The introduction of such
derivatives reduces the constraints on short-geimd is associated with price drops

in the underlying securities.

Single Stock Futures
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Markets for futures contracts on single equity k$oavere first offered to U.S.
investors in 2002. Single stock futures can prowadealternative to trading in the
shares of a company on the stock exchange. Sedlingingle stock future is
equivalent to taking a short position in a compavigrgin for single stock futures is
set at 20 percent of the contract’s value, wellvabihe 5 percent margin typical for
other futures contracts. Johnson (2005) surmisatsthie Securities and Exchange
Commission, co-regulator of the single stock fusummarket along with the
Commodity Futures Trading Commission, wanted taenthat stock futures did not
have a “margin advantage” (i.e. lower margin leyélsan exchange traded stock
options. In turn, the 20 percent margin on ChicBgard Options Exchange stock
options might have been set - according to Johnsarn of fear that “lower option
margins could draw investors away from the regstack market.” Johnson is thus
suggesting that margin levels have been set byatgs in such a way as to balance
the attractiveness of the three markets. This in 8uggests an understanding by
regulators that investors can treat each markahasdternative for the others.

In addition to discussing the regulatory environtm&mrrounding US stock futures,
Johnson examines whether or not the market has ©iemessful since launch. The
market had, by 2005, disappointed some observagrds from the Futures
Industry Association suggest that stock futureoanted for less than one percent of
industry volume in 2004. Johnson argues that theréffsilatory environment for
stock futures is “unnecessarily harsh” but admitat:t “even in the institutional
world, where the regulatory hurdles and costs as#lyeavoided, business in stock
futures has failed to bloom.” He considers the saador the lack of interest in the
US stock futures market: “Does it have anythingdto with the bias shown by
investors for the long side of the market, a pratglito view hedging as a drag on
potential investment profits, a preference for lingted-liability features of stock
options, or other considerations that are endemisetcurities markets but do not

exist or are more neutralised in futures trading?”

Index Futures
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Raab and Schwager (1993) state that the degree apkeinincompleteness is
“expressed by the difference between the numbstabés of nature and the number
of linearly independent states.” They take a mavk#t a set of assets and assume a
short-selling restriction on those assets. Thewn theeoduce a new asset, which is a
positively weighted sum of the original assets, assiume no short selling restriction
for this new asset. They show that this new assetsubstitute for short positions in
the original assets. As a practical example, bintak short position in a stock index
future, and long positions in each of the stockseoed by the index future except for
one, a short-position in a single stock is effegdincreated. Thus, when a stock index
future exists, it is possible to synthetically dheell any stock contained in the index
to which the index future relates.

Contracts for Differences

A contract for differences (CFD) is a cash-setdgdeement or contract between two
parties. It allows a trader to speculate on pricaz@ments in securities without the
need to purchase or sell-short those securitiestygical CFD requires the

counterparty to pay the CFD position taker the eddhce between a security’s
current price and its price on initiation of the[@FCFDs are marked to market daily,
with initial margin and variation margin. They aspen-ended (i.e. there is no pre-
defined maturity of the contract) and the posii®generally closed at the discretion
of the position taker. Where an investor or speoulanters a contract for difference
or places a spread bet, the counterparty may chtodsedge his/ her exposure to the

underlying security.

Swaps

Swaps, agreements between two parties to exchaagfe ftows at future dates
according to some defined formula, can be functipn&quivalent to the

establishment of short (or long) positions in segms. Such swaps are known as
‘total return swaps.’ Investment banks or primekiers that offer swaps to investors/

traders who have a negative opinion on the outlimoka security “usually take a
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risk-neutral position by hedging the client’'s pmsit with the underlying asset”,

according to a 2007 investment bank report

2.4.2 Tax Treatment of Alternatives

“The tax treatment of derivatives is more critidal their success than in most
technologies” argues MacKenzie (2007). He citesettaample of UK tax law treating
options, up until September 1980, as ‘wasting a§ssiich that capital gains could
be incurred on loss-making as well as on profitataides. This initially curtailed the
appeal of the London Traded Options Market. Addaity, “a large part of the
appeal of financial spread betting is that in th&.lLtustomers’ winnings are free

from tax.”

Gordon (2005) argues that, for US investors, tmeetihorizon of a trade or

investment will influence the choice of whethettrtade in the underlying security, or
to trade via derivatives. This is because of difigrcapital gains treatment over
different time horizons for different types of saguor contract. Another influence

will be the issuer of the contract. The authorestatIf an investor makes a short-
sale, no matter how long the holding period untija@ is realized, it will always be

taxed as a short-term gain [and thus subject thitjieest possible marginal tax rate].
When the investor owns a listed put [option] fromexchange, the capital gains will
be taxed at [a] blended rate of 23 percent. Btitafinvestor had bought a put from a
dealer, then any short-term gains would have begadtat 15 percent, the only

difference being the issuer of the contract.”

One can thus conclude that the choice of instrunfentexpressing a negative
opinion on a security will depend on several fagtancluding cost of access to
different markets, scale of trade, perceived pgcamomalies across markets, tax

effects, time horizon for the trade and the isaaféhe contract. For any given level

34130/30 solutions for UCITS Funds”, JP Morgan, J@0@7, London, United Kingdom.
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of risk, rational tax-paying traders will choose timstrument with the greatest net-
of-tax expected return (although in practice, thexdikely to be some market
segmentation).
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3. LITERATURE REVIEW

3.1 Introduction

The financial literature has traditionally depictsdort-sellers as ‘well informed’
market participants who have the ability to idgnoivervalued stocks, and who act
on this knowledge. This depiction arises, for exEnm Fama’s (1965) description
of securities markets and in the Arbitrage TheoiryCapital Asset Pricing (Ross,
1976), where arbitrageurs are able to identify mespg of securities and act on this
knowledge for profit. A growing number of studi@s¢luding most recently Ackert
and Athanassakos, 2005, and Boehetal, 2008, provide empirical support for the
notion that short-sellers are, in aggregate, wdbrmed. However, short-selling
costs and constraints can make it difficult for rétsellers to exploit over-pricing in
assets. A picture thus emerges in the literatureadf informed market participants
who exploit (and thus correct) pricing anomaliesriarkets, but who are limited in
their activities by a number of direct and indireonstraints. A series of researchers
(D’Avolio, 2002, Ofeket al, 2004, and Nagel, 2005) argue that our understgnafi
indirect constraints is incomplete, thus highlightigaps in the literature.

Despite the generally benign depiction of shortesglin the literature, a number of
recent theoretical and empirical papers, includ®ay (2003), Brunnermeier and
Pederson (2005), Attaet al. (2005) and Coval and Stafford (2007) reveal thatts
sellers can also act in a manner that not onlg tailpromote market efficiency, but
instead actively seeks to drive asset priaesy from fair value. These papers
provide illumination on a ‘darker’ side of shortls®y, and create a richer picture of
how short-sellers act in practice, and of how ageees can be set.

3.2  Asset Pricing Models and Constraints on Short€lling
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Asset pricing models such as the Arbitrage ThedrZapital Asset Pricing (Ross,
1976) assume that there are no restrictions ont-shtws, including full use of the
short-sale proceeds. However, in practice, shdigrsemust find securities to
borrow, effectively pay securities lending fees &ack collateralisation and margin
requirements (see Section 2.1.3). In the finanegaliure, practical and/ or cultural
barriers to short-selling are referred to as ‘sisate constraints’ and the impact of
these constraints on the rational pricing of askatsbeen a fertile area of research
over recent years. A further key assumption in sagset pricing models, such as the
Capital Asset Pricing Model (Sharpe, 1964), is thmtestors have ‘homothetic
expectations’. That is, all investors have identestimates of the expected return
and probability distribution of returns from allcsgities. Shleifer and Vishny (1997)
point out that uncertainty over future cash flows #he appropriate discount rate for
an asset can make it extremely difficult to asderits fair value. As a result of this
difficulty, investors in practice are generally @enstood to have ‘heterogeneous
expectations’. Lintner (1969) creates a model vigterogeneous expectations, but
with unrestricted short-selling, and obtains ressiiilar to the Capital Asset Pricing
Model. This might suggest that relaxation of thenbthetic expectations assumption
has little impact on asset pricing. However, inaaanical paper on short-selling
constraints, Miller (1977) considers heterogeneangestor expectations in
conjunction with short-sale constraints. He argthed with short-sales constraints
and divergence of opinion amongst investors, theepof a security is set by the
beliefs of the most optimistic investors, not bydb of the average investor. He
observes that the entire issue of shares in anyanynis held by a limited number
of investors relative to the total universe of istees. It will be those investors with
the most optimistic estimates of returns that owe securities. In his model,
overpricing develops because pessimists are preddram short-selling overpriced
stocks. Miller concludes that “the presence of lastantial number of well informed
investors will prevent there from being substahtialndervalued securities, but
[given short-selling constraints] there may be sées whose price has been bid up
to excessive levels by an uninformed minority, thastradicting the efficient
market hypothesis.”
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A series of subsequent articles consider Millengdthesis. Harrison and Kreps
(1978) state that if the markets for stocks wemtege the amount of stock available
to be held long would not be fixed, but would “iease as members of less
optimistic classes sold the stock short”. Howeweith short sale constraints, the
price of a stock can rise above even the valuatiothe most optimistic investors,
based on their expectations for future payoffs.yTéenclude that: “Equilibrium will
be reached only when investors take positions @efitlly disparate that their
aversion to risk gives them identical marginal &fsll. Jarrow (1980) argues that
under “homogeneity of beliefs” for the covariancatrix of future prices, short-sale
constraints will only increase prices of risky dsséle points out that according to
Miller (1977), market-wide short-sale constraintsoud lead to pervasive
overpricing of the entire market. Diamond and Vectea (1987) explicitly dismiss
the possibility of price bias as a result of steafe constraints, observing that
“rational expectations formation...removes any upwdrids to prices.” The
Diamond and Verrecchia (1987) model examines tfecedf short-sale constraints
within a rational expectations framework. Their rabdhcorporates three types of
market participant: perfectly informed traders,nioimed traders and a competitive
market-maker. Not all traders face the same slatlitg costs: some face none,
some face short-sale prohibitions and others faoe-sale restrictions or costs (e.g.
stock borrowing costs). The authors argue that smgpa cost on short-selling
makes it less attractive, and so leads to fewert-siades. Furthermore, as those
willing to bear the cost are most likely to be th@nticipating the greatest benefit
from short-selling, the imposition of costs on gkswlling will increase the
proportion of informed traders relative to uninfauntraders within the pool of
short-sellers. Conditional on some traders expemgncosts to short-selling, their
model predicts that the announcement of an uneggectrease in short-interest in a
security is bad news, as the announcement reveaksager than expected proportion
of short-sales amongst all sell orders placed énntlarket. An empirical implication
is that short-interest announcements produce @-pdgustment where they contain
information that is not yet public knowledge. Tmsturn suggests a possible test for
information efficiency across markets, by comparaimormal returns after short-

interest announcements. Note though that this isan®imple research exercise in
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practice, because of differing disclosure rulesosgErmarkets (see Section 2.3).
Diamond and Verrecchia (1987) argue that short-sahstraints are likely to reduce
informational efficiency. Short-sale constraintsplgn asymmetry in the speed of
price adjustments to negative versus positive méiion, and skewness in the
distribution of returns. Periods of no trading drad news, as they may reflect

informed traders holding bad news but facing skalé constraints.

Morris (1996) considers short-sale constraintsangdes that the price of a stock can
be higher than the valuation of all investors du¢hie opportunity to speculate that
arises when shorting is prohibited. Securities ilegdees are studied in static models
by Duffie (1996), Krishnamurthy (2002) and by D’Aiw®(2002). However, Duffie
et al. (2002) create a dynamic model of equity pricesgkstending fees and short-
interest. Trading is motivated by differences oinagn between agents. The authors
claim that strong lender bargaining power, or gdagdiscrepancy between the beliefs
of optimists and pessimists, can produce sharepabove even the most optimistic
shareholders’ valuation. This is due to the oppotyuto earn fees from lending the
stock in future. This suggests that a stock prdeen limited shorting is permitted, is
initially higher than the price with no shortingrpetted. This provides a rebuttal
against the common perception that easier acceshau-selling results in lower
security prices. The authors further argue that tid@n explain the ‘negative stub
value’ effect associated with spin-offs (i.e. a age implied market value for the
portion of a parent company not spun off, even ghoequity is associated with
limited liability). This effect has been identifidry Lamont and Thaler (2003), who
study the case of 3Com/ Palm, and by Ofek and Risloa (2003). In the Duffiet

al. (2002)model, as lending fees decrease, so too does bhatioan associated with
the marginal investor and this leads to a declmestock price. The model thus
predicts a relationship between expected returdslemding fees. This is consistent
with Jones and Lamont (2002), who, for their sangbl®&YSE stocks from 1926 to
1933, find that stocks with high lending fees dediinferior average returns. Duffie
et al. argue: “Since the lending fees reflect the expgmxtaof future shorting
demand, our model suggests that price declinesbeamore directly related to

expected changes in the short interest over tiifieg’ Duffieet al. (2002) model also
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shows that price declines associated with fallending-fee effects are likely to be
greater for companies with a smaller free-floak.(ia smaller proportion of a
company’s shares being tradable in public marketsyvith larger differences of
opinion between investors (as revealed by a proxcy s higher turnover). This is
consistent with poor average returns following aitidl Public Offering, when

investor opinions are likely to differ greatly (dtee low levels of knowledge about
the new company) and when free float is likely éoldwver (due to lock-ins of stock

held by directors and officers).

Whereas Miller (1977) asserts that, under shod-sahstraints, higher prices will be
seen in securities with greater divergence of gpirgbout the future returns from the
security, Jiang (2005) develops a model that shihas both under-valuation and
over-valuation are possible in a market with diegrce of investor opinions. Hong,
Scheinkman, and Xiong (2003) claim that “a spectdabubble arises because
investors, with heterogeneous beliefs due to oveéidence and facing short-sales
constraints, anticipate the option to resell theclstto buyers with even higher
valuations.” Baiet al. (2006) argue that if short-sale constraints elir@nsome
informed investors, market prices become less imédive about their information.
However, “less informative prices need not bias ékpectations of less informed
investors since they are fully aware of the possitdgative information held by the
constrained investors.” Under such a rational etgtens framework, short-sale
constraints increase the perceived risk for unmfat investors, who require lower
security prices in compensation. The authors atgoeathat short-sale constraints
reduce hedging activity and that this has the ef¢encreasing asset prices. Thus,
there are [at least] two effects from short-salest@ints, and these drive asset prices
in opposite directions. Bait al. (2006) conclude that “when the information effisct
significant, short-sale constraints can actuallyseaprices to decrease and to be
more volatile.” Although there remains much debatethe impact on asset prices
from short-selling constraints, Asquitit al. (2005) argue “that it is now widely
accepted that if short-selling is costly and theme heterogeneous investor beliefs, a
stock can be overvalued and generate low subsecgtemnts.”
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3.3  Empirical Studies on Short-Selling and Asset Pricig

3.3.1 Introduction

There is a growing body of empirical literature sivort-selling and asset pricing. To
date, empirical research has tended to be contedtiathe US stock markets, but
as only monthly information on short interest hasrbpublicly available in the USA
prior to 2005, this has limited the scope of resednto the topit A number of
well-regarded empirical studies make use¥ate US databases, or else consider
other markets where greater disclosure on shdittgadr stock lending makes them
well-suited for empirical study. Below, | classifife empirical literature into five
distinct strands: 1) the extent of short-sellingl atock lending; 2) the behaviour of
short-sellers; 3) the relationship between shdtinge(or the release of information
about short-selling) and stock returns; 4) theso$tshort-selling; and 5) the impact

of short-sale constraints on asset pricing and etaficiency.

3.3.2 The Extent of Short Selling

Asquith and Meulbroek (1996) and Dechetval (2001) examine the extent of short
selling in stocks listed on the New York Stock Eacbe and American Stock
Exchange during the period 1976-1993. Dechetwal (2001) use as their short
interest variable the percentage of outstandingeshshorted in each company. From
their sample of over 34,000 firm-years, they shdvatt36.6% of firm-year

observations show no short positions. Approxima#b@o of observations show
small short positions (greater than zero but lass t0.5% of outstanding shares).
Less than 2% of observations have over 5% of cudgtg shares shorted. They
observe a pattern of long-term growth in shortisgll(from less than 0.2% of

outstanding shares being shorted in 1976 to apmately 1.4% in 1993) and

* Regulation SHO (2004) required transaction leherssale data on US stocks to become publicly
available from January 2005.
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suggest that this might be due to deregulatiorhefdapital markets and the growth
of the hedge fund industry.

D’Avolio (2002) studies stock loan data from 20@02001 and shows that at the
New York Stock Exchange (NYSE), the supply of siéms to lend appears
plentiful, and yet only a fraction of the sharesaitable are borrowed at any time. He
states that market short interest is typically dnB% of market value. In a prepared
statement to the US Securities and Exchange Conamig®oundtable of Hedge
Funds on May 1B, 2003, James Chanos, President of Kynikos Astsia US
firm specialising in short selling and managing ro$# billion of assets, argues that
“In almost any environment, professional shortessllare a small percentage of
those actively engaged in the markets.” He argo@iswhereas strong equity market
performance in the 1990s made conditions diffidalt short-sellers, by 2003 “a
number of new participants have emerged and, vwhi#mi{ heightened public,
corporate and regulatory scrutiny of the practitestwort selling has ensued, as it
does during almost every prolonged market downitukngel et al. (2003) study 3
months of short trades reported to NASDAQ throdghACT trade-reporting system
(from 13/9/00 to 12/12/00). They find that 2.36%ti@des are short trades, with the
median being less than the mean, suggesting tbat skles tend to be concentrated
in certain companies on a subset of days. Basdleopercentage of shares shorted,
they find that 2.88% of shares traded were shoifed. median (1.10%) was much
lower, again suggesting a concentration of shor#nofyvity in certain companies.
According to Almazaret al. (2004), approximately 30% of US mutual funds are
allowed by prospectus to sell short - and only &g actually do sell short.
Asquith et al. (2005) state that shares sold short, as a peraenvdgshares
outstanding, more than doubled in the twenty ypars to their study. However, the
general uptrend in short interest was interruptadnd the bull market of the 1990s
before reaching a new peak in the bear market 6R2&hort interest ratios are

skewed, with only a small number of stocks havirgatios.

In a study of US daily short-sale data from 200Q@@04, Boehmeet al. (2008) find
that aggregate short-interest is 2.0% in 2004, tbat 12.86% of trading volume
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involves a system short-seller (i.e. a short-sealtber than a market maker or floor
broker). These statistics indicate that, on average holding period for short
positions is less than that for long positions.tbeéeet al. (2008) use regulatory tick-

by-tick short sale data for a cross section of 3&0aks from both the NASDAQ and
NYSE markets for 2005. They find that short sellisgnore prevalent in the USA
than revealed in earlier studies, with 24% of NY&t 31% of NASDAQ trading

volume by shares represented by short-sales.

Bris et al. (2007) examine short-selling in 47 countries atbthre world. They find
that short selling is prohibited in 12 of thesecétintries and that it is only practised
in 28 of the 35 countries in which it is allowedaws, regulation, frictions and costs
vary by country. Auet al. (2007) examine UK stock lending data from Septambe
2003 to September 2006 and observe that “the tiyfirca in the UK sample has
very little short interest.” The mean percentageoofstanding shares on loan is
around 3%; the median is around 2%. Thé" Q%ercentile by percentage of
outstanding shares on loan is around 11% in mi&20@acKenzie and Henry
(2008) examine a subset of 95 stocks listed orHibreg Kong Stock Exchange that
have continuous stock lending activity during tleeipd 2005-2007 and find that the
average weekly short sales volume was around S8talftraded volume across the

sample period and that it ranged from approxima2enpo.

Taken together, these studies suggest that sHbnigsactivity in the USA has been
generally increasing over the past thirty yeargh@ugh aggregate short-interest
remains small, the proportion of trading that i® da short-selling has risen to as
high as one-third. When viewed in conjunction wdtv levels of short-interest, the
large number of short-sales indicates brief meadiig periods for short-sellers.
The growth of short-selling over time suggests #hatrt-sale constraints in one form
or another have been reducing. Outside the USAe thave been fewer studies into
short-selling, but those studies that have beeducied reveal a picture of generally

low levels of short interest.
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It is important to note that during 2008 there wexréraordinary changes to short-
selling regulations in almost all major stock mask&everal, including the USA and
UK, placed temporary prohibitions on new short sdtg a defined list of financial
companies. Australia temporarily prohibited new rstgales of any stock. These
prohibitions represented a regulatory responsbecévere problems experienced in
the global banking industry, credit markets andlstmarkets during 2007 and 2008,
including the collapse of US investment bank, LehrBaothers Inc., in September,
2008.

3.3.3 The Behaviour of Short-Sellers

Dechowet al. (2001) investigate the trading strategies of skelers. The authors
identify a strong relation between the tradingtstyges of short-sellers and ratios of
fundamentals to market prices. They show that stellérs target equities that have
low fundamental-to-price ratios, and then unwingirtipositions as these ratios revert
to the mean. They also show that short-sellerseeteir trading strategies in three
ways: by avoiding equities where short-selling xpensive; by using information
other than fundamental-to-price ratios that hadiptee ability with respect to
future returns; and by avoiding equities with lomndiamental-to-price ratios where
the low ratios are due to temporarily low fundaraénias opposed to temporarily
high prices). Their evidence suggests that “shelteis are sophisticated investors
who play an important role in keeping the pricestaicks in line with fundamentals.”
The authors also conduct telephone interviews witle global short-selling hedge
fund companies, and determine that these shodrsadre selling equities that they
perceive to be ‘over-priced’ in some manner. Theyenthough, that these short-
sellers might inadvertently be loading up on theok to market’ risk factor
hypothesised by Fama and French (1992). Some gragtishort-sellers have
publicly described their decision-making processed this can provide clues to the
behaviour of short-sellers. For example, Chanos0320states that Kynikos
Associates, a short-selling firm of which he isdfdent, conducts financial analysis

on companies and identifies for short-selling thdkat have “(1) materially
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overstated earnings; (2) an unsustainable or apeddy flawed business plan;

and/or (3) [are] engaged in outright fraud.”

Angel et al. (2003) find thatshort-selling is more common in actively traded
companies and in shares with higher price volgtilithey argue that liquidity
considerations are important to short-sellers,hm $ense that they do not wish to
have to cover positions is stocks with poor tradilogidity, where their market

impact could be high.

Sloan (1996) documents the accrual-related misgi@ffect in equity markets,
consistent with investors focusing on corporat@iegs data and ignoring cash flow
and accrual components of earnings. Cash flowirgsnare found to be more
persistent than accrual earnings and the autharides a trading strategy to exploit
this finding. The strategy involves buying sharascompanies that fall into the
bottom decile by accruals, and short-selling thostae top decile by accruals. This
strategy generates significant positive abnorméalrns before transaction costs.
Richardson (2000) investigates the relationshigvbenh high earnings accruals at the
company level and short-interest at the stock lewel “[does] not find systematic
evidence that short-sellers trade on the basisfofration contained in accruals.”
Collins et al.(2003) show that non-persistent accruals are carated in stocks with
low institutional ownership. Kratt al. (2006) demonstrate that the abnormal returns
described by Sloan (1996) depend on a small numbebservations from within
each decile. Mashruwalat al. (2006) consider the distribution of the accrual
anomaly, and find that it is concentrated in smmadkehard-to-short companies. Such
stocks would generally be characterised by pooradirig liquidity, higher
transaction costs, poorer loan availability anchbigstock lending fees. With poorer
trading liquidity, the risk associated with a stdo&n recall would be elevated. This
acts as a limit to arbitrage and, along with higlransaction and shorting costs,
could help explain why the accruals anomaly hasigted, despite being known for
many years. Palmoet al. (2008) examine a subset of US-listed stocks from119
2003 and identify an interaction between the ada@oamaly and company size that

yields returns in excess of the adjustment for &izé&loan (1996). Their results
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suggest a “modified accrual trading strategy thategy more weight to small
companies in its long positions and to large cormgsam its short positions.” They
argue that this will produce better results in pcag as short-selling large-cap stocks

is likely to be less constrained and less costiy tbhort-selling small-cap stocks.

Christophe et al. (2004) investigate short-selling around the time eafrnings
announcements and find that short-interest inceeadead of negative earnings

surprises.

Short sellers might be expected to take advantagey‘day of the week’ effect in
choosing when to initiate or close out a short f@si Furthermore, a day of the
week effect could suggest a profitable arbitragategy, if transaction costs did not
exceed possible gains. Gibbons and Hess (1981 ghabm and Ikenberry (1994),
and Dubois and Louvet (1996) suggest that retumsestain days of the week are
greater than returns on other days. However, Con(i®89, 1991) and Chang,
Pinegar and Ravichandran (1993) question the stalisobustness of such findings.
Chen and Singal (2003) argue that speculative stetigrs may be theauseof the
Monday effect, as they initiate short-sales tha kter closed before the next
weekend. Angeekt al. (2003) assess the frequency of short-selling bgkday for
their sample. Little day-to-day variation is shofen the percentage of short trades

and percentage of shorted shares.

Chenet al. (2008) examine mutual funds that use short salé$Sotlomestic stocks
as an investment strategy. They find that managecsto establish short positions in
the larger and more liquid stocks, perhaps to menthe possibility of short
squeezes. They also find that the shorted stocks v book to market ratios,
higher total accruals, and higher prior sales gnowthe shorted stocks earn
significant negative abnormal returns, suggestivag the fund managers are able to
successfully use valuation and financial indicatmrsdentify stocks that perform

poorly.
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Asquith et al. (2005) consider differing motivations for shorthsg. They
differentiate between situations where short-selieientify over-valued securities
(‘valuation shorts’) and those where a short-setlentifies a convertible bond that is
cheap compared to the equity of the same firm ifiadpe shorts’). The authors state
that, arbitrage short-sellers do not profit to saene extent as valuation-based short-
sellers, at least for high short-interest stockshigir sample study. Such results do
not, however, take account of the use of leveraga trade — it is possible that
arbitrage trades are less risky and so can sugpedter leverage than valuation
trades. Dietheet al. (2008) agree that “short sellers are not all dlilgame traders
speculate on prices reverting to fundamentals, @dseothers hedge long positions or
options in the same stock, and yet others conduteartible or index arbitrage. The
authors also find evidence that some short-sedletrsis voluntary liquidity providers,
trading when a temporary buy order imbalance airs@sarkets. Furthermore, some
short-sellers provide additional risk-bearing cagyadn periods of elevated
uncertainty. For their sample period (i.e. 200% #uthors find that short-selling
activity is higher for larger stocks, growth stockggh price stocks, stocks with high
institutional ownership, and those with activelgded put options. Note, though, that

this is a short sample period.

As described in Section 2.3, there has been saspanongst investors in the USA
since at least the Great Crash of 1929 that sletidgrs destabilize markets and cause
falls in the level of the stock market. Foster (2P8tates: ‘There is every reason to
believe that short-selling has been a substardize — not the chief cause, by any
means, but a substantial cause — of the depthunadiah of the present business
depression.” However, in the same article, the@utites Emery, who argues that
the short-seller “keeps prices down by his shdessand then keeps them strong by
his covering purchases.” For a number of yearsethas thus been a debate as to
whether short-selling provides a stabilising ortde#ising influence on the market.
This debate is far from concluded. For example LiKés financial regulator, the
Financial Services Authority, described short-gellin a 2002 discussion paper as a
“legitimate investment activity which plays an inmf@ont role in supporting efficient

markets. It accelerates price corrections in oMae@securities, it supports
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derivatives trading and hedging activities andlfi@tes liquidity and trading
opportunities®. And yet in September 2008, The Financial Serviuathority
announced a four month prohibition on the initiatad new short positions in a
defined list of UK-listed financial companies, asti@d stock market ‘panic’. Several
other countries around the world followed with daniand in some cases harsher,
constraints on short-selling. The empirical literatsheds some light on this ongoing
debate. For example, Woolridge and Dickinson (19@4) that short-selling
increases after stock prices rises; and shortiposiare reduced after stock price
falls. Albertet al.(1997) use data on NASDAQ stocks between 1987 88d and
conclude that short-sellers do not destabilizentaeket, but add liquidity by short-
selling stocks that have risen strongly in pricemyithe preceding 30 days. Anggl
al. (2003) find that short-sellers generally targeh8 exhibiting greater than average
price performance. For large short-sale posititresauthors find negative market-
adjusted returns in the following three days. Hupports the notion that short-
sellers help to stabilize a market, but the stedyonducted over an extremely brief
sample period (specifically, three months durinigear market’). Dietheet al.
(2008) show that “past returns remain a signifiqgaetdictor of future short-selling
even after controlling for the contemporaneousrnstubuy-order imbalances,
volatility and spreads, and after controlling foe tautocorrelation in short-selling
activity and volume.” They conclude that “shortleed are not the villains they are
made out to be by the media and issuers. Instestbrs do seem to target stocks

where prices are out of line with fundamental value

A different perspective is provided by Brunnermeied Nagel (2004). They study
the behaviour of hedge funds around a time of rap@gnt in technology stocks
(1998-March 2000) and their subsequent sharp defitarch 2000 — March 2003).
An investor who had a negative relative opinioradechnology stock might have
attempted to short-sell that stock, to benefit fomredicted future under-performance
against an index. Instead, the authors find thdg&dunds were, in aggregate, ‘over-
weighted’ in technology stocks during 1999 andyea@00. If short-selling was too
difficult or too costly, a hedge fund would simgigld a zero position in the security,

® Financial Services Authority Short Selling Revi€002. Discussion Paper 17. Available from:
http://www.fsa.gov.uk/Pages/Library/ Policy/DP/20di&cussion_17.shtml [Accessed 3/3/08].
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or at the very least some under-weighted posigdative to the benchmark weight of
the security, but would certainly not have heldaar-weighted position. Perhaps
this can be explained by high short-selling cdstsyever, Geczgt al.(2002)find

little support for the notion that short-sellinghstraints made it difficult for
arbitrageurs to short “DotComs” during the late @99r in 2000: “Short exposure to
DotComs was not costly or difficult; a portfoliorestructed from easy-to-borrow
stocks tracks an internet index closely over [8@hple period, and the wholesale
specialness cost of a portfolio with harder-to-barstocks, which tracks even more
closely, is only 1.15% for the year.” In light &fi$ evidence, Brunnermeier and
Nagel argue that hedge funds were ‘riding the teldgy bubble’, rather than short-
selling apparently over-valued stocks. This castgtion the notion that short-

sellers are continuously engaged in short-sellvey-@riced securities.

This empirical finding can be related to a the@adtmodel introduced by De Lorgg

al. (1990). The model comprises four time periods, assets (cash and stock) and
three types of traders (positive feedback tradeitity maximizing informed rational
speculators and fundamental-versus-price-compartpéssive investors’). Positive
feedback traders are investors who buy securiftes their price has risen, and sell
after prices fall. They are associated with pricenmantum trading or trend
following, stop-loss orders (selling a risky asager a price drop below some pre-
defined level), dynamic hedging (selling a riskyets after a price fall, and vice
versa), and the liquidation of positions by investanable to meet margin calls.
Rational speculators, on learning some news abaosgcarity, not only trade in
response to the news, but also trade additionalpnticipation of positive feedback
traders’ response to the rational speculator’singadPrice moves in response to
news are exaggerated as informed rational specslaove prices away from
fundamental value, in anticipation of the actiorgpositive feedback traders. The
pattern of stock prices observed with the modebissistent with empirical evidence
of positive serial correlation of returns over pels of weeks or months, followed by
mean reversion over several years (see, for exardptgdeesh and Titman, 1993,
2001). The authors argue that in the presencefiy®feedback traders, it might be

rational for investors to “jump on the bandwagor arot buck the trend” when
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prices are trending. This is consistent with thepieical findings of Brunnermeier

and Nagel (2004). even though technology stockepritad risen to the extent that
they appeared to be over-priced, it might have braéional to avoid short-selling

these stocks in the presence of a body of posiéedback traders. This pattern of
behaviour stands in contradistinction to the traddl depiction of short-sellers as
traders who help to stabilize asset prices, byatipd differences in asset prices
away from fundamentals. Section 3.3.6 considethéurexamples from the literature
on the behaviour of short-sellers and their infeeeon market efficiency and asset

pricing.

3.3.4 The Relationship between Short-Selling (or the Re#se of Information
about Short-Selling) and Stock Returns

A substantial body of literature examines the refeghip between announcements of
short-interest (i.e. the proportion of shares a@mding that are shorted) and
subsequent stock returns. Early research focuseghenrelationship between
aggregate short-interest in the stock market, hedaturn of a stock market index.
For example, Seneca (1967) and Kerrigan (1974) siimatv high aggregate short
interest is associated with lower S&P 500 indeximred. Bowlin and Rozeff (1987)
study the behaviour of NYSE ‘specialists’ and fititht the short-interest ratio

amongst specialists is inversely related to subssipeturns from NYSE stocks.

A number of papers study the empirical implicati@rssing from the theory of

Dimaond and Verrecchia (1987). In particular, thegamine stock returns after
increases in short interest or after the announnewfean increase in short interest.
Vu and Carter (1987) examine daily abnormal retéionstocks with large increases
in short interest. They find a significant positiadnormal return prior to the
announcement day, but find no significant abnormetihirn on the announcement
day. Senchack and Starks (1993) investigate th&ehaeaction to monthly short-

sale announcements from both the New York and timerican Stock Exchanges.

They examine the wealth effects of short-interestoancements, and the relation
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between wealth effects and the degree of unexpeomé@ases in short-interest.
Using monthly common-stock short-interest figuredlshed monthly in théVall
Street Journafrom 1980 to 1986, they identify companies showurisually large’
increases in short interest - defined by the astlagrincreases in short interest of at
least 100% over the previous month. They use antestady methodology, forming
portfolios of each month’s sample of stocks, tonexe the abnormal returns
associated with unusually large short-interest anoements. The event period
extended from 15 days before the short interesb@mrement to 15 days afterwards.
They find “weak support for the hypothesis that tharket reaction to an unusual
increase in unexpected short interest is negatiMeg’ authors refine their analysis by
determining the expected change in short-intergisiguOLS regression with market
capitalisation, beta, dividend yield and the exiseor non-existence of options on
the company’'s equity as explanatory variables. Thag evidence that some
significant negative price reaction occurs in anteeded period around the
announcement of a substantial increase in shatast. Dividing the sample into
optioned and non-optioned equities, they find thah-optioned equities closely
follow the results for the full sample, but to aosiger degree. Optioned equities
display a negative but insignificant reaction ambuihe announcement date. In a
cross-sectional analysis, they find that the greatehange in unexpected short
interest, the more negative the market’s reactotiné short-interest announcement.
For firms with traded options, the reaction is lasgative. Thus, conditioned on the
forecast model of short sales used, they find dogbisupport for the theoretical
implication of the Diamond-Verrecchia model. Thethamus comment that their
analysis, and any empirical analysis on shortrsgllis complicated by the “many
reasons to sell short that are unrelated to infooma Furthermore, negative
abnormal returns after the announcement day “menplgi reflect the release of
unfavourable news subsequent to the release of stterest.” Aitkenet al. (1998)
analyse information provided by the Australian &td&xchange (ASX), covering
intra-day information on short positions in list&&X equities. Short trades were
reported to the market soon after execution. Usiaetnils of all limit and market
orders placed, and trades executed on the ASXanaited trading system, they

investigate the market reaction to short salesy Btigdy short periods of time (up to
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45 minutes) after short sales, and also the 3Ces¢radat immediately follow the
short-sale. Abnormal returns are calculated by @mpg short-sales to matched
non-short sale trades. They find a significantlgateze abnormal return in calendar
time following short-sales, for both limit orderacamarket orders, consistent with
Diamond and Verrecchia (1987).

A related strand of the empirical literature hagrb¢éo determine the relationship
betweenlevelsof short-interest and subsequent stock returnesdtests often start
with the notion that short-selling is costly andhstvained, leading many uninformed
traders to avoid short-selling. This leads to h@dtlyesis that there should be a
higher proportion of well-informed traders amongsiort-sellers (i.e. that short-
sellers in aggregate are well informed). McDonaid 8aron (1973) find that “the
estimated average return on short positions wasrgrgdo that in an untimed short-
selling strategy with less than one-half of the glEmstocks. Their results are
supportive of the efficient markets hypothesis, augigest that short sellers in
aggregate do not possess “superior informationneight.” Similarly, Figlewski
(1981), Brentet al. (1990), Figlewski and Webb (1993) and Woolridged an
Dickinson (1994) do not find evidence of a stroation between short-interest and
abnormal returns. However, by focusing on firmshwiarge short-interest only,
Asquith and Muelbroek (1996) argue that the powesuch tests can be improved.
They find a strong and consistent relation betwsw®srt-interest and excess returns.
Shares with high levels of short interest (defimedheir paper as greater than 2.5%
of shares outstanding) perform significantly wotisan comparable shares without
high levels of short interest. This finding inspira series of research papers,
including Dechowet al. (2001), Angelet al. (2003), Desakt al. (2002), Gopalan
(2003), Ackert and Athanassakos (2005) and Diedteal. (2008) each of which
produced results consistent with the notion thattstellers are ‘well informed’, by
revealing a negative relationship between highlgewé short interest in a stock and

subsequent abnormal returns.

Boehmeret al.(2008) build on this work and investigate shortesslby ‘type’. They

show that institutional non-program trades are‘mhest informed’ of all types. The
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authors also pose an important question: “Whdtassource of this information?” At
the time of writing, this question remains unan®den the finance literature. If it is
‘inside information’ (material, specific non-publicformation), the use of which is
prohibited by regulators, then it will prove venyfidult to identify this in any formal
study. However, clues to possible sources of in&dgiom can be found in other parts
of the literature. Ofelet al. (2004) suggest that cross market anomalies can, exis
either due to market segmentation or frictions nadihg across markets. This
suggests that any anomalous pricing could ariseitimer the underlying equity
market, the alternative market being consideredgoone combination of the two. If
the market segmentation theory holds, and if atlsame of the cross market pricing
anomaly is due to mis-pricing in the equity mark#ten this suggests that
observation of cross market arbitrage opportunitiesld be the source of some of
equity short-sellers’ ‘information’. A further saie of information could be
knowledge of the predictable behaviour of other ketparticipants, such as full
replication index funds or those facing asset fatdes. For example, Chegt al.
(2006) estimate that up to $2.1 billion per anngniost from funds that track the
S&P 500 and Russell 2000 indices, due to predataing (including the short-
selling of stocks ahead of demotion from an indby)those who anticipate the
predictable actions of full replication index funds

Jones and Lamont (2002) criticise the use of simberest as a proxy for shorting
demand. They note that the quantity of shortingaggnts the intersection of supply
and demand. A stock with an infinitely high borragicost might have high demand
for shorting, but would still show zero short irgst. Accordingly, “short interest can
be negatively correlated with shorting demand, preing and shorting costs.”

Asquith et al, (2005) investigate the intersection of supply aednand for short-

selling. They use proxies for the supply of stogkborrow and for the demand for
short-selling, so as to identify situations in whishort-selling constraints are
binding. They posit that the short interest ragoai proxy for short sale demand
(despite the Jones and Lamont critique of this mmegsand that institutional

ownership is a proxy for lendable supply. They Hart assume that “short-sale

constraints are most binding when there is stragrmgahd and limited supply.” The
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authors define short-sale constrained stocks asséthn the highest percentile of
short interest ratios that are also ranked in dhneest third of stocks by institutional
ownership.” Portfolios of stocks meeting theseecrdt underperform by 2.15% per
month during 1988-2002 on an equal-weighted basid Ay a statistically

insignificant 0.39% per month on a value-weightesib. Typically 21 stocks per
month are classified as short-sale constrained ruttde methodology, out of a
universe of 5,500 stocks. The authors find thatuhaerperformance of stocks with
high levels of short interest is “fairly brief”. T suggests that frequent portfolio
rebalancing would be required to capture the negabnormal returns from such

stocks,

Cohenet al. (2007) use a four year panel dataset, comprigimgkdoan prices and
quantities from a large institutional investor, é@amine whether it is shorting
demand or stock loan supply that drives the ratatigp between shorting indicators
and stock returns. They identify weaknesses inetktant literature, in that most
studies construct proxies for shorting demand ar stock loan supply (e.g.
institutional ownership or breadth of ownership)use equilibrium prices (i.e. stock
loan fees) or equilibrium quantities (i.e. shotenest) to identify a relationship with
stock returns. The authors attempt to “disentangigiply and demand shifts in the
stock lending market, rather than taking an intise of the two. They do this by,
for example, identifying situations where the prafea stock loan increases at the
same time as the quantity lent increases. In tbases, there must have been at least
a demand shift outwards. The authors then expleestfect of these demand shifts
on future stock returns. They find that shortingnded plays a key role in
influencing stock returns - more so than supplytshhigh stock loan fees or high
levels of short interest. A weakness in the litematon the effect of short sale
constraints on stock prices, according to the asgthe that few papers address the
endogeneity of common shorting indicators. To idenif shorting indicators are
simply correlated with changes in public informatidlows, or if they have
explanatory power abstracting from public inforroatithey isolate firms and times
of scarce public information. The authors find thHair results “are unlikely to be

driven by public information flow” as the impact sfiorting demand on stock returns
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is concentrated during times when sell-side anagshings revisions are absent.
Furthermore, it is shown that increased shortinguated is not merely a proxy for
future public information releases. Taken togetttas, suggests that short-selling “is
an economically important mechanism for informati@velation in prices.” The

authors argue that investors forming trading rdtesn these findings would have
earned statistically and economically significagturns, even after taking account of

stock loan fees, trading commissions and markeaahestimates.

MacKenzie and Henry (2008) examine the relationdl@pween stock returns and
trading volume on the Hong Kong Stock Exchange.yTimed that the information

content of trading volume is strongest for tradesated by short-sellers. Further,
they follow the procedure of Cohet al. (2007) to “consider whether information
about changes in conditions in the market for beimg stock may provide superior
information about the future returns than shoruwwe alone.” They find that shifts
in the demand curve in the stock lending market mosst informative, although
shifts in supply are also important. Whereas Cateal (2007) find that shifts in the
demand curve provide information that persists doe month; MacKenzie and
Henry (2008) find their information shorter livedhe authors argue that their
findings provide further evidence that short-sgllifis a major channel for the

transmission of information about prices.”

In summary, the empirical literature generally 8ra negative relationship between
unexpected increases in short-selling and abnoretatns at the individual stock
level, consistent with the Diamond-Verrecchia modg&hpirical studies also find
that high levels of short-interest are associatéti woor returns at the individual
stock level. Furthermore, there is evidence of gatiee relationship between
increasing demand from short-sellers and abnoretarns at the individual stock
level. The empirical literature thus yields resuhat are consistent with the notion

that short-sellers are, in aggregate, well-informed

3.3.5 The Costs of Short-Selling
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The setting of fair prices in a market is deterrdirtarough the interactions of
arbitrageurs and noise traders (see for examplenn@ié and Thomas, 2002).
However, securities prices can vary from fair valas expected under full
information, due to a number of frictions, incluginransaction costs (see, for
example Madhaven, 2002). For an arbitrageur, taiogacosts include securities
lending fees and other costs associated with satiitg. Knowledge of securities
lending fees is thus an important consideration tfarse seeking to study asset

pricing.

Jones and Lamont (2002) study the centralized st@kmarket (known as the ‘loan
crowd’) that existed on the floor of the New Yorto& Exchange from 1926-1933.
The authors state that most large-capitalizatiackst in the loan crowd “can be
shorted fairly inexpensively, but sometimes evegdeacap stocks become expensive
to short. Small stocks tend to be more expensivehtot, but only during the first
half of the sample.” Most stocks are lent slighiBlow the call-money rate (i.e. the
rebate rate reflects a modest stock lending fe€)arye mass of stocks” exhibits a
rebate rate of zero, and some stock loans attraegative rebate rate. The average
stock borrowing cost is 0.35% per month. The aglstiow that as stocks ‘enter the
loan crowd’, they generally have high valuationsl 4w subsequent returns. The
cost of borrowing stock in the loan crowd is neggly related to the abnormal
returns achieved on those stocks. Size-adjustathsetire 1-2% lower for stocks that
enter the loan crowd for the first time, and despite high costs of borrowing and

shorting these securities, it is profitable to $hioem.

D’Avolio (2002) examines US stock lending from agk, institutional lending
intermediary and finds that 91% of stocks lent cost less than 1% per annum to
borrow. The value-weighted mean fee for such ‘galneullateral’ stocks is 17 basis
points per annum. For the remaining 9% of stocke\i{n as ‘specials’), the mean
fee is 4.3% per annum. The greatest fee observadisample is 79% per annum.
‘Specials’ tend to be smaller stocks with lowerdksvof institutional ownership.
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The finance literature identifies a number of ‘zeost’ long-short factor portfolios
that earn positive returns, including the book-tarket strategy from DeBondt and
Thaler (1987) and Fama and French (1993), andribe pmomentum strategy from
Jegadeesh and Titman (1993, 2001). In practice ehery there are a number of
constraints on obtaining the returns documentedhe literature. These include
transaction costs, liquidity problems and shoréganstraints such as access to (and
costs associated with) stock loans. D’Avolio (208620 Geczyet al. (2002) each
show that constraints on short-selling are not omoon, and proceed to examine if
these constraints fully explain the apparent anmwaliscussed above. D’Avolio
(2002) examines stock lending fees and shows gratvth’ and ‘low-momentum’
stocks are relatively more likely to be ‘specidd#ading to practical difficulties and
costs in creating the long/ short factor portfolimsind in the finance literature.
Geczyet al. (2002) obtain a database comprising all US edoiys for one year
(November 1998 to October 1999) for a large, budemtified, lender. Data is daily
and includes loan size, pricing and end date. @Hl@vs the authors “to replicate
short-selling strategies subject to actual stoclstogk short-selling constraints on
the correct days.” The authors replicate eachegyaft three levels of access to
equity loans. The first level mimics the availalyilof loans to retail investors, where
there is no access to ‘specials’. The second Ievelics the access available to a
large institution, where access to ‘specials’ igikable at the market rate. Finally, to
compare to a number of other academic papers, dssyme that borrowing and
short selling is free from costs and constrainteeylexamine if investors can
actually realize the returns of documented longdsfactor portfolios found in the
literature. The authors find that the expectedfretlifference between unconstrained
factor portfolios found in the literature and polibs that investors could actually
hold is significantly smaller than the unconstrairfactor portfolios’ documented
profitability, but still greater than zero. Theygae that if short-selling problems
explain the availability of factor portfolio retwsrto unskilled managers, then these
short selling problems are not borrowing costs, erthaps prohibitions on short-
selling or liquidity constraints. They argue thapécialness is a stock-specific, rather
than categorical, consideration.” In other word#haugh borrowing problems and
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costs can compromise stock-specific trades, thereot significant evidence to

suggest that categorical (i.e. factor) portfolios severely compromised.

Geczyet al. find that “short exposure to IPOs is generally iiglasfor those with
good access to equity loans, even in the first dhysading.” Loans of shares within
one month of an IPO are all ‘special’ with wholesaborrowing costs of
approximately 3% per annum, falling to 1.5% perwnrafter 25 trading days. These
are not large enough to offset the approximatelygg&oannum underperformance of
IPOs highlighted by Loughran and Ritter (1995). Blhors also find that for stocks
that have been public for 6-12 months, borrowingtg@are small enough to reject the
hypothesis that none of the profits arising from timderperformance of these shares
is available. In support of Miller's (1977) notioof investors having divergent
opinions, Geczyet al. find that there is a higher cost to shorting ‘BottIPO
offerings. Weaker IPOs, subject to price supportstabilization as discussed in
Aggarwal (2000) and Elliet al (2000) are also more expensive to short, progidin
indirect evidence that short-sellers target IPQy thelieve to be inflated. Gecey

al. find that it is significantly profitable to shosecurities ahead of the expiration of
a ‘lock-up’ that prohibits major pre-IPO sharehofddrom selling. In summary,
Geczy et al. find that “the documented underperformance by IRfaanot be
attributed to equity-loan frictions alonedfek and Richardson (2003) find that stock
lending fees are negatively correlated with thegaeof time that the firm has been
listed on a public market. They also find that shoterest is positively correlated
with firm age.

Ali and Trombley (2006) examine observable stockrabteristics as proxies for
stock loan fees. These characteristics are firm, $rading volume, cash flow, IPO
status and book to market ratio. They combine thmeasures into an aggregate
measure and find that this measure is positivelyetated with higher short interest
and short sale constraints. It is negatively catesl with subsequent six month
returns. Their results suggest that “short salesttamts constitute a coherent

explanation for many of the previously documentatiggns in momentum returns.”
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In a study of the returns available from mergeriteage, Mitchell and Pulvino
(2001) analyse the returns from merger arbitrageiragg that the risk-free rate is
paid on short proceeds. They state that: “resotts funreported analyses indicate
that annual returns are reduced by approximatety gercent if interest is not paid
on short proceeds” thus providing some estimatehefimpact on returns from
borrowing shares at ‘special’ securities lending fates, where the ‘special’ rate
might be such that no interest is paid on the tarh for borrowing stock. Gecat

al. (2002) incorporate information about the cost avallability of borrowing shares
in the acquiring company in a take-over. They fifio, their dataset, that the
incidence of loans of shares in the acquiring cangpa a take-over is generally low.
Profits resulting from a merger arbitrage stratagy “greatly reduced — though still
large” in their sample period for a strategy in g¥hiborrowing is only permitted
when their data provider lends. In addition, thdata shows that demand for
borrowing shares involved in mergers is highestienmerger announcement days.
This supports Jensen and Ruback (1983) who findntteger announcement days

are the most profitable for merger arbitrage stjiate

In summary, short-sale constraints in the formto€ls loan unavailability and stock
lending fees mitigate the returns available fromozmst long-short factor portfolios
and other strategies designed to exploit appateck snarket anomalies. Whereas
stock lending fees for most stocks (known as ‘ganeollateral’) are very low, a
limited number of stocks (known as ‘specials’) aarly be borrowed at higher fee
rates. However, ‘specialness’ or difficulty in bmwing a stock does not fully explain
the positive abnormal returns achieved from stiategiming to exploit known stock

market anomalies.

3.3.6 The Impact of Short-Sale Constraints on Assefricing and Market
Efficiency

A number of papers test Miller's theoretical preidic that stocks subject to large

divergences of investor opinion could, under skaté constraints, become over-
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valued. Identifying divergences in the opinionsabfinvestors is not possible, and so
proxies have been developed for divergence of opirMiller (1977) suggests stock
turnover as such a proxy, but later work has tendagse differences amongst sell-
side analyst forecasts instead. Dietleeral. (2002) and Gopalan (2003) use the
dispersion in sell-side analyst’s forecasts asaxypfor divergence of opinion and
show that this measure is associated with equigr-galuation, consistent with
Miller's (1977) prediction. Doukast al. (2006), however, criticise the use of this
dispersion measure and use instead a ‘diversityasur@ that attempts to adjust
analyst dispersion for uncertainty, leaving ‘divemge of opinion’. The authors find
the opposite effect from Diethet al.(2002). There are, however, potential problems
associated with using sell-side analyst forecastduding biases due to conflicts of
interest within integrated investment banks (see,eixample, Dugar and Nathan,
1995, and Hong and Kubik, 2003) and herding behavidoukaset al. (2004)
attempt to correct for these potential biases,douhot collect buy-side analyst data,
which is not subject to the same conflicts of iagér Furthermore, Doukast al.
(2006) use a proxy for short-selling costs, basedirpe and institutional ownership,
rather than collect stock lending fee data. Usit®ydata from 1983 to 2001, Doukas
et al. (2004) argue that divergence of opinion is priced discount, consistent with
Merton’s (1987) argument that divergence of opini@presents risk, and in

contradistinction to Miller’s (1977) prediction.

Reed (2007) obtains stock lending fees from a lal§estock lending institution for

the year from November 1998 to October 1999 andnees stock returns around
quarterly earnings announcements. He separatesahiple into ‘specials’ (stock

with fees greater than general collateral by angefimargin) and non-specials, and
describes specials as stocks where short-sellingristrained. He finds that specials
are slow to incorporate private information. Furthere, they experience a stronger
reaction to information announcements and exhibitareft-skewness. These results
are consistent with the Diamond and Verrecchia T198ypothesis. Constrained

stocks also produce a slow reaction to publicleaséd earnings information,
offering a partial explanation for the post-earsirghnouncement drift anomaly.

Reed concludes that short-sale constraints in ten fof specialness cause a
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reduction in the informational efficiency of a matkincrease the magnitude of
returns on the announcement of information andese the probability of large

negative returns.

By comparing the behavior of stock markets withfedtdnt degrees of constraints,
our understanding of the impact of short-sale gandgs on asset pricing and market
efficiency is improved. Daouk and Charoenrook (208%rvey the regulation and
feasibility of short sales and put option tradirgoss a number of stock markets and
employ this data to analyse the effects of shde-sanstraints. They assert that in
countries where short selling is possible, volgtils lower and liquidity is higher.
They also argue that in countries where shortrgglls permitted, markets have
“lower cost of capital and the stock market pricecreases when short-sale
restrictions are lifted. The authors argue thatié3e findings appear to support the
argument that short-sale constraints reduce mapkadity”. Changet al. (2006) find
that short-sale constraints tend to cause overatialy, and that this effect is more
pronounced in stocks with greater dispersion oégter opinions. Brisgt al. (2007)
find empirical evidence supporting the hypothesiat tshort-sale constraints are
associated with security mispricing. They analysample of countries where short-
selling is permitted, using time-series and crasgignal difference techniques, and
compare with countries where short-selling is rtmwaed or is not practiced. They
construct two measures of price efficiency thatrqiiyathe asymmetric response of
individual stock returns to negative or positivéormation. They find that prices
reflect information faster in countries where sksates are allowed. This evidence is
consistent with more efficient price discovery la¢ individual security level in the
absence of short-selling constraints. Saffi andugigson (2007) use a dataset
covering 26 countries from 2004 to 2006 to invesBgthe effect of short-sale
constrains on price efficiency. They find that $kgale constraints, as measured by
limited lending supply and high borrowing fees, associated with poorer price
efficiency. Specifically, stocks subject to greathort-sale constraints respond more
slowly to market wide shocks. Limited lending supjd associated with greater
skewness in the distribution of stock returns,iburtot associated with fewer extreme

negative returns. The authors argue that thisrlatieervation “mitigates regulatory

62



concern that removing short-sale constraints irsgg#he frequency of crashes at the
stock level.” Wu (2008) analyzes daily shortingwladata from 2005 to 2006 for a
large sample of New York Stock Exchange-listed lssoS&he finds that stocks with
greater shorting activity are “more efficiently ¢ed, in the sense that their
transaction prices follow more closely to a randeralk.” Furthermore, faster
incorporation of information is observed in stock#&h greater shorting activity,
suggesting that short-sellers contribute to prisealery.

The empirical evidence above provides support F&r motion that short-selling
constraints reduce pricing efficiency. Accordingdjport-sellers are often depicted in
the literature as market participants who promotaket efficiency and assist in
driving securities towards fair value. However,egpler investigation of the literature
reveals that such a depiction is too simplistidaAtet al. (2005) and Brunnermeier
and Pedersen (2005) outline theoretical modelspi@datory trading’ - behaviour
that exploits knowledge of the positions, strategiad capital of one or more other
traders. Predatory traders drive priesgy from fair value, drain liquidity from the
market and impose losses on weakened market parisi. Predators benefit from
the market impact of forced transactions by weatté¢reders, who capitulate under
the weight of losses. Empirical evidence for predatrading is provided by Cai
(2003), who examines the trades of prime brokeds fands evidence that a prime
broker ‘front runs’ the trades of the Long Term @GalpManagement hedge fund
immediately prior to its collapse in 1998; and bgv&l and Stafford (2007) who
examine mutual fund asset fire sales. Brunnermamer Pedersen (2005) provide
examples of situations that could be exploited bgdptory traders: “Hedge funds
with (nearing) margin calls may need to liquidabed this could be known to certain
counterparties such as the bank financing the tradwilarly, traders who use
portfolio insurance, stop loss orders, or othek msanagement strategies can be
known to liquidate in response to price drops.” Blahors also highlight the risk of

a short squeeze, one of the key risks associatbdsthort selling.

Bentson and Wood (2006) build on the work of Haang Shultz (1998) and discuss

trading strategies associated with the small cedecution service (SOES) on
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NASDAQ. From June 1998, NASDAQ market makers wdgged to instantly
honour trades placed through SOES at quoted pioces to 1000 shares, with up to
five repetitions. Investors and traders used ifgist to pursue a variety of trading
strategies, one of which involved a form of predateading. According to Bentson
and Wood (2006), “SOES day traders...[attempt] toiifg the onset of buy/ sell
programs by institutional investors, stepping onfrof these programs by absorbing
the available liquidity, and then resupplying tlggiidity at short-term profit.” This
predatory trading technique profits from the desireeed of institutions to trade
large positions in securities that have limitediicity. Predators attempt to predict
their actions, then remove liquidity by ‘front rung’ the anticipated trades with buy
or short-sell orders. Later, and at more advantageaces, they resupply liquidity

to the market.

Shkilko et al. (2008) examine all trades and quotes on NASDAQ fiday 2005 to
May 2006 to study “a relatively unexplored classsbbrt-sellers; the class that,
instead of enhancing market efficiency, occasigralanipulates prices.” They show
that short-sellers substantially increase theirveigtfollowing significant negative
order imbalances created by non-short trades, ibatityg to price overshooting.
Thus, intra-day liquidity crises are exacerbatedhgrt-sellers. Their results provide
empirical support for the predictions of Brunneremeand Pedersen’s theoretical

model of predatory trading.

Safieddine and Wilhelm (1996) investigate shortisglactivity around seasoned
equity offerings (SEOs) and state that there has kmuspicion that short-sellers
target stocks prior to SEOs, so as to produce@alifdiscounts in the price of new
shares. The authors find that short interest betwee date of announcement of an
SEO and the offer date is approximately three tinies level prior to the
announcement. Short interest returns to normalldexiter the offer date. In 1988,
the Securities and Exchange Commission adopted ROl21 as an anti-
manipulation measure. The rule prohibits the usshafres purchased at the offer
price to cover short positions established after fiing of an SEO registration

statement. Post 1988, the level of pre-offer shidrest has fallen. Where the rule
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appears to be binding, issuing firms suffer smalliscounts. However, Safieddine
and Wilhelm find evidence of regulatory arbitragbene issuing firms have listed
options — short-sellers develop synthetic shorttjpos using options, and Rule 10b-
21 fails to constrain this activity. This study pides evidence of short-sellers
temporarily driving stock prices away from fair wal for their own gain, at the
expense of shareholders in firms undertaking SB@=nry and Koski (2007)

examine a sample of SEOs between 2005 and 2006irahdhat: “Around issue

dates, higher levels of pre-issue short-selling sigmificantly related to larger

discounts, consistent with manipulative trading.”

To summarise this section, there is only limitecogioal support for Miller's notion
that differences in opinion in the face of shottseonstraints can lead to over-
pricing. Arguably, this could be due to the diffittes in measuring differences of
opinions between investors, and disagreement dwebést proxies to use. Short-
selling constraints at the country level are asged with higher volatility, poorer
liquidity and less efficient price discovery at tindividual stock level. This suggests
that short-sellers play an important role in mar&#iciency, and that short-sale
constraints act as a limit to arbitrage. Therehmyever, theoretical and empirical
evidence that short-sellers/ arbitrageurs do neays behave in a manner consistent
with driving asset prices to fair value. It could Brgued that short-sellers usually
improve market efficiency, but that, occasionathey do the very opposite and drive

asset prices away from fair value.

3.4 Indirect Short-Selling Constraints as Limits to Arbitrage

3.4.1 Introduction

The literature describes a number of indirect skalt constraints that make short-

selling difficult and thus serve as limits to arage. A limited number of theoretical

papers and also a nascent empirical literaturdoegound on this topic.
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3.4.2 Theoretical Perspectives

Black (1986) argues that securities prices refteath the information upon which

information-traders trade, but also the noise uptich noise-traders trade. Noise
can create the opportunity for profitable tradibgt simultaneously makes it difficult

to trade profitably. Even without short-sale coastis, the existence of noise trading
means that shares may not always be rationallggrielowever, noise trading also
makes arbitrage risky. Information can give a traale edge, but not a guaranteed
profit. Consequently, informed traders will not ¢alarge enough (i.e. risky enough)

positions to eliminate the noise and thus noisginigaacts as limit to arbitrage.

Shleifer and Vishny (1997) investigate the proceksarbitrage. They describe a
“textbook description of arbitrage” as a stratefgttrequires no capital, entails no
risk and generates guaranteed and immediate pr&fitsh arbitrage would play a
critical role in financial markets, as it would fgi prices towards fundamental values
and thus keep markets efficient. However, they arat “the textbook description
does not describe realistic arbitrage trades amdeover, the discrepancies become
particularly important when arbitrageurs manageentpeople’s money.” Even
apparently simple examples of arbitrage, such as bletween two similar bond
futures contracts traded on different exchangeastale on the characteristics of risk
arbitrage, when considered fully. Risk arbitragarbeisk of loss and requires capital
— an important distinction from the textbook defom of arbitrage. The authors thus
argue that the model of arbitrage assumed in @s®@tg models such as the Capital
Asset Pricing Model (Sharpe, 1964), the Arbitradeedry of Capital Asset Pricing
(Ross, 1976), and in Fama’s (1965) analysis otiefit markets, is not consistent
with how arbitrage is practised in financial maskdhstead of vast numbers of small
arbitrageurs, arbitrage is in practice conducted rblatively few specialised
professionals, who generally use outsiders’ mondgke large positions. An agency
relationship exists between the specialised ageties and their clients. These latter

often have limited knowledge of arbitrage. As aulesf this, and the requirement
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for capital associated with risk arbitrage, Shied@ad Vishny (1997) introduce the
notion of ‘performance based arbitrage’, wherebgdil under management are
related to the past performance of the arbitrag&tith the existence of noise traders,
arbitrage positions can widen, thus leading to gmaformance for the arbitrageur.
For an arbitrage position, expected returns aré kixpctly when past returns are
low; however, poor performance can lead to cliemihdrawing assets from the
arbitrageur. Consequently, arbitrageurs can beetbto close positions that offer
high expected returns, exacerbating deviations fremilamental value. This model
suggests that arbitrage is even more constraireedghown in previous models such
as De Long et al. (1990). Devices such as ‘lockenods’, whereby investors suffer
contractual restrictions on withdrawing funds, attempts by arbitrageurs to
mitigate the problems associated with performanesedd arbitrage. However,
potential clients might fear being locked in to @ogy performing arbitrage fund.

This suggests that only those managers with suittessck records of performance
might be able to persuade clients to accept leegtbck-in periods.

Abreu and Brunermeier (2002) identify a furtheritito arbitrage arising from noise
and co-ordination problems between arbitrageurgyTdevelop a model whereby
rational arbitrageurs do not act immediately onvidedlge of stock over-valuation,
but instead wait for other rational arbitrageurslg¢arn about the over-valuation.
Acting immediately might lead to losses, if othational arbitrageurs do not know of
the over-valuation and so fail to act at the samme.t Acting in isolation makes an
arbitrageur more vulnerable to the activities ofsedraders — a problem they call

‘synchronization risk’.

3.4.3 Empirical Studies into Indirect Short-SellingConstraints

Jones and Lamont (2002) show that stock borrowosiscalone do not explain the

under-performance of ‘loan crowd entrants’. Theguar that unwillingness to short

(or some other unobserved indirect short-sale cans$) must be partially

responsible for the low returns on stocks that retite loan crowd. The authors
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suggest five possible indirect short-sale condfsainstitutional constraints, cultural
biases (such as social stigma), the cost and tfreeavching for stock to borrow, the
risk of being unable to meet calls for additionallateral, and finally, recall risk. In
an empirical study of stock loan data, D’Avolio (&) finds that stock loan recalls
are rare on average, but that recall risk increagés trading volume and low

availability of stock loans.

Ofek et al. (2004) find substantial evidence of limits to ardife across a universe of
US stocks. A significant proportion of these stofkse high stock lending fees (a
direct short-sale constraint) which has an impactconducting arbitrage between
equity and options markets. Limits to arbitrage tead to violations of the put-call

parity relationship - a ‘no-arbitrage’ relationstilpat one expects to hold in options
markets. They show that these violations are “asgtrimin the direction of short

sales restrictions” and thus “consistent with theoty of limited arbitrage”. They

argue, however, that these violations cannot Hg &dcounted for by shorting costs
or transaction costs. Thus, if short-selling caaiats explain these violations, it is
indirect and not direct constraints that mattersuksing that stock lending fees relate
directly to the difficulty of shorting, they find general relation between violations
of no-arbitrage in the options market and shore sainstraints. They also create a
framework that allows one to interpret the diffeseretween a stock’s value on the

equity market and its option-implied value as a-prising in the equity market.

Nagel (2005) argues that “A central element of amgpricing story has to be an
explanation as to why these abnormal returns are ambitraged away.” He

investigates the extent to which short-sale coimgaplay a role in limiting

arbitrage, by arguing that the supply of stockddorow is likely to be sparser in
companies with low institutional ownership. Accarglly, short-sale costs should be
higher and short-sale constraints more bindinguchsstocks. Using institutional
ownership as a proxy for short-sale constraintsfirés that short-sale constraints
help explain cross-sectional return anomalies sash‘the underperformance of
stocks with high market-to-book ratio, analystsetmst dispersion, turnover or

volatility.” These results hold even after accongtifor the company size effect.
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However, direct short-selling constraints fail tccaunt for all the cross-sectional
return differences, and he calls for further reseainto indirect short-sale

constraints.

Au et al. (2007) argue that positive abnormal performanceraysiovalue-weighted
portfolios of stocks exhibiting the greatest degvéstock borrowing may be caused
by short squeezes. However, the authors do nostaftju the obfuscating effect of

dividend tax arbitrage and so their results shbeldreated with caution.

Cavazos and Savor (2007) study a short sellingsdata NASDAQ stocks for the
period June 1998 to August 2001. They investigagedieterminants of short interest
changes, and find that short sellers are likelgaeer their short positions after stock
prices rise, and increase their short positiorer afiock prices fall. By establishing a
separate portfolio for arbitrage-motivated shottirgg trades, they further suggest
that while this relationship is strong for shorspimns based on a perception of over-
valuation, it does not hold for trades motivatedablyitrage, because these investors
are largely insensitive to stock price movementseii result suggest that short
sellers cannot, or are not willing to, maintain ghmositions in the face of adverse
stock price moves, and so are unable to drive spoides towards fair value. This
violates the effectiveness of arbitrage as envedorby the efficient market

hypothesis.

3.5 Gaps in the Literature

D’Avolio (2002), Ofek et al. (2004) and Nagel (2005) each argue that further
research is required into the nature of indirectst@ints on short-selling. Although
we have theoretical models that describe ‘synckadimn risk’ and ‘performance
based arbitrage’, the literature on other indirgwbrt-sale constraints is limited at
best. A number of indirect constraints are nametidgescribed in the literature, but
little else is known of their nature and the extentvhich they limit arbitrage. There

is thus a need for a comprehensive survey of "abet-constraints, and for these
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constraints to be placed fully into context. Suchstady would improve our
understanding of limits to arbitrage, of the stgale reluctance puzzle, and of why
short-selling has become more common over thetpast years.

In describing ‘performance based arbitrage’, Shtegind Vishny (1997) demonstrate
that arbitrageurs and short-sellers can face papiedency problems. Academics
and market historians are well aware of rare evitrgiishave had important
consequences for some investors, their agentgegthtors. These include the
stock market crash of October 1987 (see, for exan@pénnotte and Leland, 1990),
the collapse of Long Term Capital Management inathieimn of 1998 (see
MacKenzie, 2003) and the quantitative fund crigisiagust 2007 (see Khandani and
Lo, 2007). Accordingly, to gain a fuller understarglof indirect short-sale
constraints, it is important to consider events #na unlikely to transpire, but that
can have important consequences for short-sefléisy do transpire. One widely
recognized problem faced by short-sellers is thle of falling victim to a ‘short
squeeze’, described by Dechetal.(2001) as a situation where a stock loan is
recalled and the stock borrower is unable to finékernative lender. The stock
borrower must then purchase shares in the openetiarkepay the stock loan and
close the position. This risk is also describediogfie et al. (2002) and Geczgt al.
(2002), but no further work is undertaken. D’Avo(R002) examines the frequency
of stock loan recalls and the ease with which alted stock loan is reinstated, thus
providing clues about the potential frequency afrsBqueezes. Nevertheless, we
currently have limited knowledge of the frequentgloort squeezes, the types of
stocks most likely to be subject to a short squesaé the abnormal returns
associated with these events. Knowledge of thesgdnassist in understanding the
importance of this short-sale constraint. The neprecific case of a ‘manipulative
short squeeze’, where a short squeeze is engingerprbfit by a stock lender, has
yet to be examined in the literature. Such work fquiovide a link between the

literature on manipulation and the literature arcktlending and short-selling.

Short squeezes can be related to a more genesalafliéiquidity problem that | refer

to as ‘crowded exits’. A ‘crowded exit’ is a liquig problem that arises where short-
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sellers hold large positions in a stock relativedomal trading volume, and when a
catalyst prompts short-sellers to cover their pms# rapidly and simultaneously.
Catalysts include, but are not limited to, pubkvs releases by companies, stock
loan recalls and the use of stop loss mechanishestédmporary excess of demand
for stock relative to normal trading volume leadsipward pressure on the stock
price. Crowded exits in the broadest sense haveyet described in the literature,
but are widely feared by risk-conscious short-seléind can deter short-selling.
There is a need to describe and define crowded,@gitneasure their frequency, the

type of stock affected and the abnormal returne@ated with the phenomenon.

The literature documents that short-sellers, unlib@g-only investors, face
potentially unlimited losses, but does not deschibe short-sellers manage this risk.
There is a need to understand the extent to wiishrisk can act as a short-sale
constraint, and how short-sellers manage the Fakthermore, the impact on asset
pricing that arises from this risk, and from attésnp mitigate it, has yet to be fully

understood.

3.6 Summary and Main Research Questions

There remains much debate in the literature atbeuinhpact of short-sale constraints
on asset prices. Saffi and Sigurdsson (2007) state“regardless of whether short-

sale constraints have positive or negative impagprices....these constraints reduce
the informational efficiency of prices i.e. [pri¢edo not reflect all available

information.”

The empirical literature generally finds a negatietationship between unexpected
increases in short-selling and abnormal returnsthat individual stock level,

consistent with the Diamond-Verrechia model. Stsidédso find a relationship
between high levels of short-selling and abnornesiirns at the individual stock
level. Furthermore, there is evidence of a negatlationship between increasing

demand from short-sellers and abnormal return$i@tiridividual stock level. The
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empirical literature thus yields results that ap@sistent with the notion that short-
sellers are, in aggregate, well-informed. Howevanpwledge of such studies
presents uninformed traders with a potentially ipabfe strategy, namely to short-
sell companies observed to have high or risingl$éegé short-interest. Where such
‘imitation’ becomes more common, the prices of ligashorted stocks will begin to
reflect more ‘imitation’ and less ‘information’. ttould also lead to increased short
positions relative to the normal liquidity offerég a stock. Consequently, liquidity
problems could arise if short-sellers attempt teecdheir positions simultaneously.
MacKenzie (2004) shows that large scale imitatibtrading strategies can lead to
unexpected consequences in markets, includingdiiyucrises. Short-selling and
imitation by uninformed traders has yet to be fulhyestigated in the finance

literature, and is the subject of analysis andwdision in Chapter 6 of this thesis.

Short-selling constraints at the country level associated with higher volatility,
poorer liquidity and less efficient price discoveatythe individual stock level. This
has led to the widely-held view amongst academitd fenancial regulators that
short-selling generally assists in improving markiiciency. Nevertheless, there is
a growing body of theory and empirical evidencestiggest that short-sellers can
also act in a manner that not only fails to promtarket efficiency, but instead

actively seeks to drive asset prieagayfrom fair value.

D’Avolio’s (2002) short-sale reluctance puzzle hgt to be resolved. Thomas
(2006) examines short-sale constraints and ardnaswe still do not know why so

little short selling takes place.” Duartt al. (2006) argue that liquidity events,
including short squeezes, margin calls and stodciafmess could be important
constraints on short-selling. D’Avolio suggests tth&lo fully understand the

observed [short-sale] reluctance, researchers axpore less explicit measures of
short-seller costs and risks — ones that extendrizethe loan market.” Some insight
to the puzzle is provided by the earlier work ofieffier and Vishny (1997) and
Abreu and Brunnermeier (2002), but a more comprakieninvestigation of the

puzzle is likely to require a qualitative approa®@uch an investigation would

address two key research questions: “Why is stadlittg not more common?” and
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“Why has short-selling been generally increasingrahe past thirty years?” These

research questions are addressed in Chapter &dhésis.

A common problem for short-sellers that has yebécaddressed in the literature is
that of a ‘crowded exit’. In Chapter 6, | describ@wded exits and address the
following research questions: “how frequent arewated exits?”; “what are the
abnormal returns experienced by short-sellers afarowded exits?” and “what
types of stocks experience crowded exits?” Givenahswers to these questions, |
discuss the extent to which crowded exits poselatd short-sellers and thus deter

short-selling.

In Chapter 7, | define the pattern of market betvawvihat one would expect to find
around the time of a manipulative short squeeze tlaen examine patterns in market
behaviour that areonsistenwith this definition. In this way, | address thaldwing
research questions: “what are the abnormal ret@ssociated with apparent
manipulative short squeezes?”; “how frequent arpasgnt manipulative short
squeezes?” and “what type of stocks are assocmtbcapparent manipulative short
squeezes?” | also address a further research omesshould short-sellers fear

manipulative short squeezes?”

In Chapter 8, | build on the work of Gamboa-Cavaaind Savor (2007) and pose the
following research question: “how do short-sellerspond to accounting losses?” |
answer this question by estimating the averagelmass of short-sales made in each
stock. | then examine the behaviour of short-sellam each occasion that a stock
price rises above the average cost basis of shiders The findings from this study
also help to address a related research questiinstort-sellers suffer from loss

realization aversion?”

| use a mixed methods approach to address the absgarch questions. In Chapter
4, | use semi-structured interviews to investighie short-sale reluctance puzzle. |
then build and describe in Chapter 5 a new datatiaseck lending data. | use this

data in Chapters 6, 7 and 8 to investigate crovak#td, manipulative short squeezes
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and short covering after losses. Following fromsthstudies, | anticipate a better
understanding of a number of constraints on sleling, including an
understanding of the frequency of these eventsnaitaere of stocks affected and the
abnormal returns experienced by short-sellers. thegethis thesis aims to undertake
the type of work proposed by D’Avolio (2002), Ofekal. (2004) and Nagel (2005):
to investigate indirect constraints on short-sgliim greater depth. In so doing, | aim
to fill gaps in the literature related to indiresttort-sale constraints and so improve

our understanding of their impact on asset-pricing.
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4. THE SHORT-SALE RELUCTANCE PUZZLE

4.1 Introduction

An aspect of short-selling that has puzzled acadenst “Why is short selling not
more common?” D’Avolio (2002) calls this the “shale reluctance puzzle” and
illustrates it by showing that at the New York $tdtxchange (NYSE), the supply of
securities to lend appears plentiful, and yet @nfyaction of the shares available are
borrowed at any time. A low level of borrowing imgd a low level of short-selling.
Asquith and Moelbroek (1996) and Dechetval. (2001) examine stocks listed on
the New York Stock Exchange and American Stock Brge during the period
1976-1993 and find that most firms have less tha&%0of outstanding shares
shorted. Angeét al. (2003) find that less than 3% of shares tradetherNASDAQ
market during late 2000 - a period of pronouncdld fa share prices - were shorted.
Jones and Lamont (2002) study a centralized stmak inarket on the NYSE (known
as the ‘loan crowd’) from 1926-1933 and argue thanhust be that unwillingness to
short (or some unobserved shorting cost) is phrttasponsible for the low returns
on stocks entering the loan crowd for the firsteinsuggesting that the reluctance to

sell stock short is not simply a recent phenomenon.

Although D’Avolio asks why short-selling should be ‘uncommon’, there is as yet
no definitive view as to exactly how much shortiagl should be expected in a
market. Recall that Fama (1965) assumes that stackets comprise large numbers
of arbitrageurs - market participants able to hiotdh long and short positions -
whereas Shleifer and Vishny (1997) argue that, rectce, there exist a smaller
number of arbitrageurs, generally acting as agémtsnvestors. Neither of these
models provides a clear guide as to the proponibtrades that should be short-
sales, or to the extent of ‘short-interest’ expédie equity markets. Furthermore,
Dechowet al (2001) observe that the percentage of outstarshiages shorted has
grown from less than 0.2% in 1976 to approximatel% in 1993. The authors
suggest that this might be due to deregulatiorhefdapital markets and growth in
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hedge funds. D’Avolio (2002) studies 18 months afadfrom 2000 to 2001 and
argues that the low level of stock borrowing obedr¥s a puzzle. Nevertheless,
continued long-term growth in short-selling mighdadl to it becoming more
common, and Boehmaat al. (2008), using data from January 2000 to April 2004,
are the first authors to suggest that short-selinthe USA is ‘common’. Each of
these studies should be considered within a theatdtamework that provides no
firm guide as to the extent of short-selling thebwd be expected in an equity

market.

Understanding why short-selling of stocks is uncampbut also why it is becoming
more prevalent, is of importance to those seekingriderstand how markets work
and why market participants behave the way theyltdis. also important to those
(such as regulators) seeking to ensure that madgmsate fairly and efficiently.

Bulmer (1982) argues that social scientists hangdeain considering policy research,
and it is possible that findings from this reseambuld assist regulators in

developing policy and regulations with respectttorsselling.

The topic of this research is attitudes to (andiber to) the short-selling of stocks. It
has been suggested by Blaikie (2000) that there tlaree main reasons for
undertaking research: personal, academic and smw@abns. The motives for this
study are to address a current puzzle in the litezgan ‘academic’ reason); and to
contribute to decision making with respect to ficiah regulation and the

development of investment processes by fund masa@social’ reasons). This

section aims to investigate the short-sale relwgtapuzzle by examining the
constraints on short-selling that are experiencggractitioners. | intend to test if

ideas presented in the finance literature as plesskplanations of the puzzle are
indeed credible, and to uncover other possible esausdt yet addressed in the

literature.

®in fact, whilst planning the design for this resdmra colleague and | were hired by the United
Kingdom’s Financial Services Authority to consuft proposed new rules allowing hedge funds to list

on the London Stock Exchange.
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4.2 Barriers to Short Selling

The literature identifies a number of barriers toors-selling. These include
‘fundamental risk’, ‘noise trader risk’, ‘recallsi’ and ‘synchronization risk’ (see
Section 2.1.3). D’Avolio (2002) highlights that tlvery securities the short-sellers
want to borrow are often those that are difficuitl @xpensive to borrow, suggesting
practical and cost barriers to selling-shdtie also hypothesises that a fear of
tracking error (deviation in results from a benchkhanight constrain managers to
follow a narrowly defined process, and thus linmbg-selling by investors. Duare

al. (2006) suggest that liquidity events, includingrstsqueezes and margin calls,
could play an important role in constraining shae#ling. By showing that the cost
of buying options as insurance against liquiditereg exceeds the abnormal profits
that short-sellers appear to earn, they argudithadity problems might explain the

short-sale reluctance puzzle.

Geczyet al. (2002) note that a derivatives transaction cafubetionally equivalent
to a short-sale. Thus, a trader does not need dd-séll, to express a negative
opinion on a stock. However, Koski and Pontiff (299ind that 79% of equity
mutual funds make no use of derivatives, indicatthgt they are not taking
‘synthetic’ short-positions via derivatives. Funimere, | find from discussions with
prime brokers that the counterparties to synthgiort sales generally hedge their
own positions, ultimately by short-selling the urigieg stock. Thus, the availability
of derivatives for expressing negative opinionseaurities is unlikely to explain the

uncommonness of short-selling.

Nagel (2005) argues that there are two types oftsabe constraints: direct
constraints, including costs and difficulties in rtmaving stock, and indirect
constraints, including institutional and culturahsons that lead to a “general lack of
short-selling in the stock market”. He argues thath direct and indirect constraints

are associated with low institutional ownershigstafcks.
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Short-selling can also be constrained by regulatdhthe time of writing, the
mainland Chinese stock exchanges prohibit sholitgesome countries limit its use
in certain situations, or restrict its use to dertelasses of investor. Jones and
Lamont (2002) state that “governments often restsbort-selling [through
regulation and moral suasion] in an attempt to ta&nhigh security prices.” They
continue: “Short selling restrictions historicafiglow major price declines as short
sellers are blamed.” They attribute an unwillingnde lend to “fears of legal

persecution in a hysterical political environment.”

Hardie and MacKenzie (2007) document #gencementhat makes up a London-
based hedge fund: “the arrangement [in the broaskesse] of people, technical
systems, and so on that constitutes it.” One of #ey observations is that the hedge
fund, comprising no more than five people and @erim was able to research, trade
and monitor long and short positions in global ésally emerging market) bonds,
bond derivatives and currencies. They argue thafuhd’s capacity to enact trades
depended on people and technical systems not pltlyspresent in its trading room
— in particular, ‘prime brokers’ and a fund admirason firm that is based in
Dublin. They thus observe ‘distributed cognitioseé Hutchins, 1995). The growth
in hedge funds has coincided with growth in primekerage and in fund
administration that is capable of processing armb@aating for short-sales amongst
other things. This growth in turn has the potential reduce the costs and
complexities involved in short-selling, and so agifitate additional short-selling.

Although there are various barriers to short-sglliour understanding of which
barriers are most influential is only partial atsbeD’Avolio (2002) argues that to
solve the puzzle, researchers must explore ledgigxpeasures of short-seller costs
and risks, extending beyond the loan market. Hggests studying some of the
constraints listed above, but does not researckethémself, instead leaving it to
others to undertake such work. It is this rese#inah | undertake for this thesis. This
chapter is qualitative in nature. It explores tla¢une of barriers to short-selling and

how some investors overcome these barriers whiterstdo not. This research is

78



inter-disciplinary in nature, building on an undargling of both the financial
economics and economic sociology literature. Mgrecgically, this work falls into
the Social Studies in Finance literature.

4.3 Research Design

4.3.1 Epistemology

A review of the literature and preliminary discus®s with practitioners showed that
there is unlikely to be a single, definitive ‘trutbehind the short-sale reluctance
puzzle. Discussions revealed a different set ohiops and perspectives from each
individual, often related to firm culture or to aanmager’s beliefs, rather than to
clearly definable barriers. The multi-faceted, ctempand sometimes contradictory
views emerging from my preliminary discussions ssjgd that inductively
developing a pattern of meaning, and identifyingntles in practitioners’ views, was
an appropriate epistemology. This is akin to th@adaonstructivist perspective, as
espoused by Berger and Luckmann (1967), Crotty §L25d Lincoln and Guba
(2000). By relying on the participants’ views of ybhort-selling is rare, and on why
they themselves do or do not practice short-sellingas able to form a socially
constructed theory of why short-selling is uncommém implicit ontological
assumption is that reality is constructed by itwaactors (Blaikie, 2000).

An alternative perspective is to relate this studyadvocacy or participatory
knowledge claims (see Neuman, 2000, or Fay, 1981)er these knowledge claims,
research should contain an agenda for reform ongghaTypically, the theoretical
perspectives such as feminist perspectives orliamibdiscourses are integrated with
the philosophical assumptions that build a pictfrthe issues being examined. One
would not ordinarily claim that investment managere a marginalized or
disadvantaged group, and so it would appear unusuakt this work within an

advocacy approach. But one can hypothesise thag $mm of cultural constraint is
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preventing these individuals and groups from achge\their full potential. After
consideration, | decided to reject advocacy cldionghis research, but note that an

advocacy approach need not be inadmissible.

R.K. Merton (1972) discusses the relative strengthd weaknesses arising from
‘Insider’ and ‘Outsider’ status in social researd¥hereas the Insider (a member of a
specified group or occupant of a specified sodatus) might have privileged access
to particular kinds of knowledge, the Outsiderlideato bring needed perspective to
our understanding of a social problem. Merton asghat individuals have a ‘status
set’ as opposed to a single status. Consequendiyiduals “typically confront one
another simultaneously as Insiders and Outsidénsthis research, | might have
been considered an Insider by virtue of my workegigmce in the investment field,
and the fact that | was known to some of the paditts. However, as an academic
researcher, | might also have been perceived &udsider. | believe that my work
experience allowed me to understand and respowtiab | heard during the research
process, but that my status as a researcher alloweedccess to information that
might not otherwise be available to those with folider status. | am aware that my
background might have influenced my interpretatbmvhat | heard and could have
influenced the behaviour of the participants. Hogrewach participant is well-
informed, able and willing to state his/ her ownnign. Mason (1996) refers to the
need for “active reflexivity”, or “critical self-satiny” in social research. | believe
that my stance with respect to the research pramedgarticipants was that of the
empathetic observer, seeking objectivity but alsmdp able to consider myself in the

interviewee’s position, so as to better understaed actions.

4.3.2 Strategy of Inquiry and Research Method

My research addressed the processes of interaeimongst a community of
investors and supporting actors who are linkedsei@al networks. It focused on the

specific contexts of the managers’ work, so as moleusstand the cultural and

historical settings of the managers. With respeamt a socially constructed
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epistemology, Cresswell (2003) states: “Often, ¢hesibjective meanings are
negotiated socially and historically...they are nimh@y imprinted on individuals

but are formed through interaction with others.” |Asas attempting to understand
better how a series of individuals, committees &mds make choices, grounded
theory appeared to be an appropriate researclegyrdtaimed to identify a general
theory of actions and interactions, grounded in ékplanations provided by the
research participants. This strategy allowed meotlect data from a greater number
of sources in a given time than would have beesipleswith a case study approach.
It was also less intrusive and thus more practwamplement than an ethnographic

strategy.

Given this strategy of inquiry, | selected semustured interviews as the most
appropriate research method. | also consideredegsnbut noted that surveys can
suffer from low response rates. Furthermore, Be¢k806) argues that a survey
generally limits the type of information that orexeives. | also believed that they
could have restricted the depth of understandirgjngron more complex issues. As
new explanations for the short-sale reluctance lpuzauld have emerged from this
research, | used a data collection procedure thawed for the capture of such
information. Having formed a personal network ofdstment managers, | believed
that 1 had a ‘competitive advantage’ in a resegsobcess that involves gaining
access to senior investment professionals. | atdieved that my personality was
suited to conducting in-depth interviews with préahers, and to understanding the
subtleties within the answers that | received.

Another possible approach was to have used foaugpgr- these might offer insights
into people’s shared understanding of the resequastion (Gibbs, 1997) and the
degree of consensus on the topic (Morgan & Kreuf893). However, it would

likely have been difficult to assemble a numbebos$y investment managers from
different firms at one time, and there would haeerba loss of anonymity for each

participant, which could have hindered this redeg@roject.
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Whereas | initially intended to study the phenomreffom a global perspective, |
realize that this would yield only a very small sdenfrom a disparate pool of
managers. Working in a variety of countries woukbdave made it more difficult
to gain access for interviews. Instead, | chodedas on investment managers based
in Scotland. Collectively, the Scottish investmeommunity comprised 24 firms
managing £100 million or more in assets as of DéeerBf' 2004. Fourteen of these
firms had their headquarters in Scotland; the redei were branches of foreign
firms. In total these firms managed £560 billionaskets (source: Financial Times
29/5/05), making Scotland the twelfth largest oenfor fund management
worldwide. The Scottish financial community hasded itself on its innovation over
many years, including the development of investnargts and early adoption of
global investment strategies. Given its scale aadktrecord of innovation, one
might expect Scottish investment managers to bgeaptactitioners in the field of
short-selling. However, Scottish hedge funds assater management are estimated
by the author to have only reached £1.5 billior2B®5 - less than 1% of total asset
under management in the country, and approximatelg one-thousandth of
worldwide hedge fund assets under management ¢sokintancial Times 29/5/05).
Furthermore, several prominent Scottish asset nesadwve publicly declared their
hostility to hedge funds. Thus, as an innovativeintty and centre for fund
management that has not taken up short-selling cales Scotland makes a

particularly interesting location for study intcetehort sale reluctance puzzle.

4.3.3 Data Collection Procedures

Cresswell (2003) argues that, when employing aaflgatonstructed epistemology,
interview questions should be open-ended and #eareher should listen carefully
to what people say or do in their work. Only afteceiving responses to my initial,
open-ended questions did | then enquire abouudé## to the specific constraints

discussed in the literature.
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| interviewed 31 individuals in total from 23 firmgV/ithin each firm, | identified the
individual whom | believed had the best knowled§¢he subject area, and who had
influence in setting policy within the firm. Thigrided to be the chief investment
officer, senior investment manager, head of adkmtadion or director of risk. All of
my interviewees had over 10 years of industry eéepee. | identified three Scottish
firms that had introduced short-selling funds ioemat years, and | included managers
of these funds amongst my interviewees. | alsonmdwed one firm that was
‘incubating’ its first hedge fund. Understanding ywthese four firms made the
decision to introduce short-selling portfolios, alehrning about the barriers to
growth that they were facing, was likely to sheghtion short selling constraints. |
also identified two managers who had launched hédgés but closed them soon
afterwards — interviewing these managers providaldable information. In some
cases, | interviewed more than one participantiwighfirm so as to obtain additional

information or a different perspective on a conastra

There are potential cultural difficulties in rungimoth hedge funds and long-only
funds within the same organization, and it is gassihat new firms, with generally
simpler institutional structures, might be moreelik to practice short-selling. |
identified a recently established firm, where exgeed and knowledgeable
managers had created a new investment processesintemviewed a founding

partner at the firm.

| supplemented the Scottish investment managervietgs with selected interviews
in other markets where this could have providedghrénsights. For example, |
interviewed securities lending agents and a primekdr, to gain a different
perspective on the key issues. Such individualsigeoservices that facilitate short-
selling. Consequently, they are familiar with angde processing or ‘mechanical’
constraints experienced by prospective short-sellEneir firms tend to be based in
London and New York. | had contacts in a numbethete firms, and so was able to
gain access for interviews. Some of the risks aasat with short-selling might
make the practice unsuitable for certain typesesfitutional investors. | included a

pension fund trustee and two consultants to irigiital investors in my interviews,
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to obtain their opinions on this matter. If end-somer demand for short-selling was
found to be diminished for some reason, this calldd light on the short-selling

reluctance puzzle.

Where | did not have an existing contact at any @ney targeted firms, | used a
‘snowball technique’ (i.e. identifying respondemiko refer the researcher to other
respondents) to obtain access. Atkinson and FR®0I) argue that, although
‘snowball sampling’ violates some of the principles sampling (presenting
representativeness problems, for instance), ifpcamide a means of accessing hard-

to-reach groups, such as disadvantaged individuadscial elites.

Through my interviews, | collected primary dataairsemi-natural setting: | offered
participants the choice of their own office, myicdf or an external location in which

to hold interviews.

4.3.4 Data Analysis Procedures

| coded each interview in terms of firm charactegssand explanations offered to the
short-sale reluctance puzzle, so as to identifymtge that emerge from the
interviews. Factors that might have influencedtadis to short-selling include: the
age and type of firm, and the education of direcmd managers of each firm. In
particular, | wished to compare between distingies/ of investment company:
insurance companies with a large share of captisnbss (who might be expected
to be more risk averse in nature), and independergstment managers who
compete globally for business (and would thus tentbe more entrepreneurial in
nature). My sample of interviewees is drawn fronthbtypes of firms, so as to

provide insights into differences in attitude awti@ans between the two.
A strength of this research is that it is involveedepth discussion with participants

from almost all of the largest firms within onedimcial centre. There are, however,

some potential weaknesses. For example, Robotb5(26tudies a change to short-
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selling regulation in the USA, and highlights thalilst the USA has introduced

additional short-selling legislation (e.g. Reg. SHXD04) in recent years, others (e.g.
Hong Kong) have been liberalizing. This raises dejpdility issues for my research
— direct constraints are subject to change andeasgarch must take account of this. |
addressed this by involving firms that had beenetigning new processes, and
asking about the catalysts for their process chgnmeasking all participants about
their expected future attitudes to short-sellingid aby directly asking about

regulatory constraints, if the interviewees did address this issue themselves.

A further key issue concerns the ‘generalizabiliof’ results from this research.
Although the Scottish industry competes globally étients, invests globally and
makes use of research produced by organizations faoound the world, it
nevertheless has a distinct culture, and thikedylito be a limitation of the research.
However, this research can assist in revealing whatot ‘generalizable’. For
example, the (US) literature suggests that shdigrsemight fear cultural pressure
against their activities, but my interviews reveate clear rejection of this notion.
Although it might be considered unpatriotic in thESA to short-sell (see, for
example, Dietheet al, 2008) it was clear from my interviews that thanoot be
generalized to every other country.

To test the robustness of my findings, | comparédtw heard in interviews to what
firms were doing, and what they had already saithénpublic domain. Additionally,
in some cases | interviewed two people within e organization, and compared

their comments on the firm’s attitude to shortisgll

4.3.5 Ethical Issues

The participants in this research were knowledgeaddnior managers, who were
readily able to give informed consent. | had esshleld a level of credibility amongst
many of the interview participants, such that theg confidence that | would treat

information received with discretion. Grinyer (2Q00&ates that “Anonymity for
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respondents/ participants is assumed to be arraitisgture of ethical research”, but
highlights special circumstances where anonymitghminot be preferred. The
British Sociological Association’s (1992) Code othi€al Practice states that
“Research patrticipants should understand how fay thill be afforded anonymity
and confidentiality and should be able to rejeetuke of data gathering devices...” |
explained in advance the nature of my researcheredf anonymity to all
interviewees and asked if | may record the intewikedid not offer any payments or
incentives to interviewees — Thompson (1996) arghat payments are unlikely to
be desirable when dealing with socially powerfubjple. | received written consent,
in the form of an e-mail response, to conduct inevs from the majority of
participants and received verbal consent from #mainder. | offered to show
interview transcripts to each participant. For widhe firms targeted for interviews,

| had provided consultancy services in the pasivéi@r, these consultancies were
in areas unrelated to this research, and so IMeetieat no conflicts of interest arose.
Gorard (2002) asks researchers to consider ethissdial science research from the
perspective of those not involved. Although highdlevant in some situations, | saw

few ethical implications from this work for non-piaipants.

4.3.6 Preliminary Work

Van Teijlingen and Hundley (2001) argue that p#tidies can uncover potential
problems with research design and can serve as todhcrease the likelihood of
success in a research study. They advocate gregterting of improvements made
to the research process as a result of pilot gudiéith a limited universe of
interviewees from whom to draw in Scotland, | choséto undertake a pilot study.
However, | undertook preliminary, unrecorded disomss with three individuals
who were chosen as being people with whom | hadbéshed goodwill from

previous engagements, and who were willing to pg@die in preliminary

discussions as well as later, formal interviewssouight to learn if the interview
candidates had a sound knowledge of the reseapib, tand if they felt able to

discuss the issues, subject to anonymity. | learied the subjects had a good
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knowledge and understanding of the research t@pid, that they were willing to
answer questions. However, questions on the sule@redatory trading’ (i.e.
actions designed to harm other short-sellers) werewith coyness. | attributed this
to the emotiveness of the phrase in question, aed this finding to re-word my
proposed interview questions. One question: “Do geer practise predatory trading
against other short-sellers?” was altered to becbtmme less emotive, questions:
“Are you aware of the presence of short-sellerstatks that you hold?” and “Does
this knowledge influence the way in which you bed@ivThe success of the initial
discussions with prospective participants suggetstatplanning a ‘fall back option’

for this research was not necessary.

4 4 Interviews

| obtained an interview with at least one seniatividual from almost all of the
largest investment management firms in Scotland, faom many of the smaller
firms. | also interviewed a number of individualsnking for firms that interact with
or provide support to investment management firmsluding investment
consultants, risk consultants, fund trustees andrgees lending agents. These latter
interviews provided a robustness check on the clamade by the investment

managers, and also provided a different perspeotivdient-related issues.

In each case, | requested an interview by sendiegex or an e-mail to my targeted
interviewee. The letter stated that | was reseagchittitudes to (and barriers to)
short-selling. The vast majority of individuals egd to be interviewed. A small
number of targeted interviewees argued that thdyndt practice short-selling and
therefore could not help with my research; whergl@ned in more detail why | had
targeted them (namely, that | wished to speak to-siwrt-sellers as well as short-
sellers, to better understand the barriers to dellinhg), most agreed to be
interviewed. | attribute this willingness to beantiewed to the fact that | was known
to many of them in advance, and also to the Unityeod Edinburgh’s reputation for

research amongst many of the interviewees. Soreeviatvees asked for questions
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in advance, and | met this request. It was not onmon for me to ask additional
guestions during the actual interview, if intenegtpoints arose, and none of those
interviewees that had requested questions in advarpressed unhappiness with

this technique.

| began each interview by requesting to recordséssion with a Minidisc — only a
small number of interviewees objected to this.sbadtated that results would not be
attributed to themselves or their firm, but wouhdtead be aggregated or quoted in
general terms such as “an investment manager 'statéthe risk manager of a large
partnership argues” etc. Each interview ended waithopen-ended invitation, as
suggested by Gaskell (2000); “Is there anything & had not discussed that you

think might be relevant?” | thanked intervieweestfeir time.

Each interviewee is assigned a code in the forma leftter plus a number (e.g. Al,
B1, B2) where each letter corresponds to a firm @ach number corresponds to an
individual working for that firm, so that it pos#bto ‘audit’ each quote in this text,

and refer it back to its original source, if reeuair

Interviews took place between June 2005 and Fepr2@09. All but three

interviews took place in person (two were condudigdce-mail; one made use of a
proxy due to a timing constraint). | allowed théenmviewee to choose the location of
the interview. The majority of interviews took péam the offices of the interviewee;
however, a small number took place in my own offiaed some took place in
restaurants or coffee houses. Interviews rangeduration from eleven minutes to
just over one hour, depending on the responsivenfesgerviewee. All but the two

e-mail interviews was recorded on Minidisc with fermission of the interviewee.
Each of the interviews was transcribed, either byseif or by an individual with

experience in investment matters who is thus famvliith the specific language used
in the interviews. Slightly different sets of intesw questions were used with
different actors. A list of the standard questiossd for interviews with investment

managers is shown in Appendix A.
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4.5 Analysing the Interview Results

| knew about each firm’s investment process antbhjsprior to the interview, via
information obtained from each company’s websitg fsom background knowledge
gained through working in the investment industveroa period of years. This gave
me the ability to assess the credibility of eacémaer and to ask probing questions if

an answer seemed inappropriate or inconsistentatiiér knowledge.

Within some firms, a number of individuals wereeiviewed to gain different
perspectives on an issue. This also provided akove@nswers received earlier, and
allowed for any apparent problems over accuracwarswers or interpretation by

individuals to be investigated.

The trustworthiness of the results in enhancedway factors. First, | interviewed
only senior individuals within firms — these indivals have established their
reputations over many years, and know that theydcsuffer loss of reputation if
they made false claims. Secondly, | was able to paom the statements of
interviewees to my own knowledge of the subject] query any apparent anomalies
between an interviewee’s responses and financeyhis example. This is one of
the advantages in using a semi-structured intensgye. | was able to test the
credibility of interviewee responses by comparimgoas the statements from each
firm. | interviewed individuals from a series ofrfis, some of which have similar
ownership structures and corporate goals. Any aliesndetween firms were

investigated further.

Another important issue is the transferability;g@neralizability’, of the results from
my interviews within the Scottish investment comityinThe results | obtained
could be unique to this community, or biased bycsje'Scottish’ factors. In fact,
one interviewee argues that “Edinburgh is an inmgstity” (as opposed to a
‘trading’ city) suggesting at least one ‘local’ tac of importance to this study.

However, | am able to test whether or not a sasfesonstraints suggested in the
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literature can be generalized to a global conté#tere a suggestion made in the
literature was found not to hold true amongst nignviewees, the notion that such a
suggestion is universally true should be rejected.

The ‘confirmabilty’ of this work is underpinned byy taking as objective an
approach as possible to the interview data — digeuidence-based conclusions and
interpreting the responses in light of the existimgory and evidence on the subject.

Research is ‘dependable’, according to Miles antbddimnan (1994), if it has been
conducted with ‘reasonable care’. Through the Usa considered research design,
the undertaking of preliminary work and the maiatere of a detailed audit trail,
including the transcription of each interview wheermission was given to make a
recording (and a paper record of the interviews rehgermission was not given) |

believe that this research has been undertakenreagonable care.

In terms of applicability, the results | obtaine@ gplausible’ in the sense that they
accord with much of the theory on limits to arbigaand short-sale constraints.
However, my results contradict some of the suggestrelated to culture that have
been put forward in the literature to explain ti®rs-sale reluctance puzzle. My
results also introduce several institutional, soara risk-related factors that act as
indirect constraints on short-selling. By identifgiand better understanding indirect
barriers to short-selling, stock market particigashould ultimately be able to
consider short-selling with the fullest informatjoand this could enable them to

ultimately improve their investment processes.

| read each interview transcript several times arehted a matrix of respondes
Most squares in the matrix are left blank as magtrviewees suggested only a
limited number of reasons why they believed sheltirgy is uncommon or why their
own firm does not short-sell. | used this matrixidentify the key reasons given or

themes emerging from the interviews, and to procueemary statistics.

" This matrix is 33 x 35 and is not published hare tb size constraints. It is, however, availalile o
request.
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From the transcripts, | drew out key quotes tostllate the interviewees’ thinking. |
did not make use of software packages such as N®D¥Wr Nvivo, preferring
instead a thorough reading and interpretation @fr#asons given, as this allowed me
to understand the subtleties of the arguments rbdtm example, a number of
respondents mentioned ‘institutional constrairitsit differed in what they mean by
this. Whereas a mechanical coding mechanism mighplg have identified
‘institutional constraints’ as a barrier to shoethsg, | scrutinized the source
documents to obtain better granularity. For examjpigtitutional constraints could
include conflicts of interest with respect to ctigrortfolios, problems with a firm’s
business model or reliance upon an unsuitable imesg process — each of these

being a different concern.

4.6 Observations and Themes

The median number of reasons suggested by eachi@wee for the uncommonness
of short-selling in equity markets is 5. The mearaiound 6. Overall, | count 33
distinct reasons cited by interviewees. It is cliat the short-sale reluctance puzzle
cannot simply be explained by a small number ofread short-sale constraints.
Answers were not uniform across interviewees, ia #ense that interviewees
suggested a series of explanations that geneliffityeti from one another. In section
4.8, | suggest a reason for this phenomenon. Of dkglanations given by
interviewees, some have already been mentionekdeititerature, but others, to the
best of my knowledge, have yet to be described. é&Sointhe explanations are
similar, over-lapping or related, and | make senfehese by categorizing the
explanations into related groupings. In Figure 4.8how the appropriate linkages
between the explanations offered. Figure 4.1 reveal web of inter-linked

explanations for the short-sale reluctance puzzle.
A further discovery was that several firms weretle process of revising their

thinking on the issue of short-selling. During theriod over which | conducted my

interview research, two phenomena emerged: fistjmraber of firms approached me
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after our initial interviews to ask questions abshibrt-selling and academic research
on the topic. Secondly, where | interviewed morantlone person within the same
firm, the later interview tended to reveal that tlien had developed its investment
approach or attitude towards short-selling, conghémethe state of affairs at the date
of the earlier interview. This provided me with &duhal interview material and

allowed me to consider changes over time to intlskort-selling constraints.

Most interviewees highlight bottlirect andindirect constraints on short-selling. For
a small number of respondents, direct constraiatsidated their initial thinking on
why short-selling was uncommon and these were thg answers provided until
further probing was under-taken. The indirect casts mentioned by interviewees
often accorded with those covered in the acadeitecature. For example, 12
interviewees highlight either synchronization riidee Abreu and Brunnermeier,
2002) or performance-related arbitrage risk (se&leder and Vishny, 1997).
However, some new suggestions were put forwardudirg the notion that short-
sellers are not investors, but are instead ‘tradensd that short-selling lacks
acceptability amongst a community of clients, cdtasus and peers. This concept

was highlighted by 10 interviewees.

Below I list the main explanations for the shotlisg reluctance puzzle that emerge

directly from interviews. | list 33 explanationstital:

legal constraints

tax barriers

cost of borrowing stock
availability of stock loans
operational cost and complexity
unpatriotic

anti-capitalist

vilification

gambling

trading not investing
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reputational risk

stakeholder acceptance

peer effects

fear of recall risk

fear of manipulative short squeezes
crowded exits

synchronization risk/ time horizon problems
performance-based arbitrage

lack of transparency

benchmark constraints

unlimited loss potential

negative expected returns
unattractive distribution of returns
negative income

psychological barrier around ownership
losing positions grow

lack of knowledge/ experience

lack of skill

unsuitable process

institutional conflicts

business model problems

shortage of short-selling ideas

high management fees

| explain below each of these terms and providetapifrom interviews to further

illustrate the explanations.

Direct Constraints:
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Several barriers to short-selling can be described'direct constraints’. These
include legal constraints, tax barriers, costs @ased with borrowing stock, non-
availability of stock loans and operational costd aomplexity.

Legal Constraints

Legal constraints can include broad regulatory jitibns (e.g. no stocks listed on a
particular stock market may be sold short, asesctse on mainland Chinese stock
markets at the time of writing) or specific regolgt constraints (e.g. In the USA, the
Investment Companies Act of 1940 allows mutual &utwdshort-sell only if
permission is incorporated into the fund prospéctisan also include legal
constraints on short-selling set by the client slient-agent contract such as an
investment management agreement. There was someguiylver legal

constraints amongst interviewees. Some (e.g. Rl staled that short-selling is not
permitted for the funds they manage, before admgjttinat it was indeed legally
permitted, merely not mandated in the investmentagament contracts or
conditions of employment under which they oper@ee interviewee (E2) cited
legal constraints as the primary reason for thé@dithuse of short-selling in equity
markets. Deregulation and liberalization were aised as reasons behind the

increasing use of short-selling in recent years.

Tax Barriers

One former investment trust manager commented@nigh of losing the tax
advantages of investment trust status if an investrirust manager is perceived to
be ‘trading’ rather than investing:

R1: “You had to be careful with [managing] investrhgusts...you were limited

because you could lose your investment trust stbyas were perceived to be

trading...you might want to trade in and out of acktto take advantage of
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anomalies such as big short positions, but doiagdhce too often you could lose

your investment trust status.”

One investment manager (U1) argued that proposaubels to the tax status of
income relative to capital gains in the United Kdogn were likely to make short-
selling relatively more attractive in future, sugtieg that tax constraints to date
have been a barrier to short-selling.

Cost of Stock Borrowing

The lender of stock to a short-seller typically eiges a fee (and collateral) in
exchange for the stock loan. This fee is normallydest, but on occasion can
become extreme - in these circumstances, the stodaid to be ‘special’ (see
D’Avolio, 2002). Long-short managers are sensitiveéhe high fees associated with

specials:

J1: “In terms of costs, the costs were very punghon the Markets Fund.”

Furthermore: “Some markets are more expensive olaers. Sometimes you get
hot stocks and your costs can suddenly change amdhgve to make a decision on
that, again thankfully we have not been hit too mbg that.” He added: “The costs,
specifically, that were most punitive were: to gefficient absolute return we had to
have emerging markets included and to short theegery expensive. And when you
are dealing with a back to back swap, which wowddabalogous to an OTC type
trade, it is dependent on a counterparty and timeepbroker arranges that. But, for
example, if you are shorting the market you mayehtavaccept LIBOR-350bps [i.e.

effectively pay a ‘special’ stock borrowing fee36% per annum] so you have to be
really sure. Also a break fee will attach to itesen if you lock in any gain you are

maybe paying 1-2%. So you can see why it wouldkstig.”

Availability of Stock Loans
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One of the prime brokers highlighted the importaatstock loan availability to his
clients, who included stock borrowers, short-ssllend hedge funds. In particular,

the availability of hard to locate securities waportant:

Question: “So how do you compete with your rivaserms of service provision?”
O1: “I think for us on the Securities Lending sitlesally is the ability to...l guess to
supply the hedge funds”. Furthermore: "If you fiadportfolio with a very strong
spread of assets and nobody has been in and batrbwwen, then the chances are

they will be much more valuable to the borrowerthimi your programme.”

Operational Cost and Complexity

Some interviewees cited the complexity and costspafrations and trading needed
for stock borrowing and short-selling, as a barteeshort-selling itself. They also

partly attributed the growth in short-selling to proving operational abilities,

including the growth of the prime brokerage indystthe facilities have become

better to do it, although it's still expensive” JJ1

One interviewee, a prime broker, argued that sit®#®/, his firm had been able to
provide a series of prime brokerage services tg-khort managers such as hedge
funds. These services included custody, trade arear and settlement, securities
lending and financing, capital introduction andstgp consultancy. Consequently,
operational complexity has diminished for long-shoanagers, provided they were

able and willing to employ the services of a prioneker.
O1: “This chap [investment manager] can basicallyycon with his own investment

mandate, focusing on buying and selling stockat..viee will provide everything

else.”
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One former long-short manager argued that as eguistyket—making activity
occurred mostly around the London Stock Exchandkinvithe United Kingdom, it
was natural to see London emerge as a long-shaityepanagement centre ahead
of the Scottish financial community. Market—makimyolved short-selling as a
matter of course, and the infrastructure to supfiost activity grew up near to the
exchanges. However, he argued that operational lesipis no longer a problem
for Scottish based managers:

Q1: “...the brokers that we used helped explainpitoeess in terms of the nuts and
bolts of what you do and of course they make iyweasy. You have a number to
ring — I'm thinking of shorting these stocks...cabhorrow them? Back comes the
answer — no problem, no problem, no problem andyayea go, so it's not as

foreign or as difficult as you would imagine.”

Indirect Constraints:

A number of interviewees argued that although dicenstraints helped to explain
the uncommonness of short-selling, it was some auatibn of indirect short-sale

constraints that best explain the uncommonnesba-selling. One employee (H1)

of a large, diversified investment firm that regttthe management of long-short
funds cites institutional conflicts of interest ipersonnel, remuneration and
investment process (i.e. indirect short-sale can#s) as the main reason for this
decision. A risk manager (B1) cited a lack of slkaild an unsuitable investment
process as the primary reasons for his firm rejgcthort-selling (again, a set of
indirect constraints). Direct constraints, suclegsl and regulatory barriers, were of

secondary importance in forming this position:

B1: “I think it [a set of direct constraints] woulte an additional barrier, but | don’t

think it would be the key aspect,”
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Below, | group the ‘indirect constraints’ into fiveategories: social barriers, risk-
related barriers, distribution of returns problemsstitutional constraints and

personal constraints.

Social Barriers —

Short-Selling is Unpatriotic

D’Avolio (2002) suggests that cultural barriers keblimit the extent of short-selling.
Dietheret al. (2008) argue that many issuers and media repedsers characterize
short-sellers as “downright un-American”. When disgged on this argument, all
interviewees responded that they did not beliea¢ platriotic factors were important
as a barrier to short-selling. Indeed, some respatsdvere strongly opposed to the
notion. However, it can be argued that short-sgli;m‘'un-American’ not because of

patriotic considerations but instead due to arpitedist considerations.

Short-Selling is Anti-Capitalist

The notion that short-selling is anti-capitalisusk a chord with some interviewees,

but was strongly rejected by others. For example:

C1: “The market is not morally neutral, the marketa barometer of a country’s

health. It is in the interests of every country ftsr market to grow in a sustained
fashion rather than for it to fall down and so geopho short-sell are not on the side
of long-term capitalism.”

Amongst those who rejected the notion:

E1l: “...ultimately capitalism is naked self-intetr&s
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Vilification of Short-sellers

During stock market downturns, short-sellers atterofblamed’ for falls in share-
prices and short-sellers are consequently vilifigdsome members of society. The
fear of vilification could lead some investment ragears to reject short-selling in

favour of long-only investing.

Question: “Do you feel there is a cultural viliftean of short-sellers, that it's
something in the market that is not well regarded?”

C1: “Undoubtedly, yes.”

Question: “How has that developed? Why is thassiheation?”

C1: “Because they are seen as being essentialtyudtge, | think. You are not an
owner, you are the reverse of an owner. You arangep, you are indeed hoping to
drive down the price of something, not hoping tthet price of something will rise.
So it does not differ in any way from bear raidingcenturies past. These people
were not held up to be great moral exemplars oitalggm.” This comment clearly
shows the connection between short-sellers beilfgestiand the notion that short-

selling is anti-capitalist.

M1: “Maybe in Scotland, and perhaps ourselves,@arateason why we wouldn’t be
interested in short selling is that we are very rawaf historical impacts and
atmospheres that short selling has created...antid0@ crash was blamed a lot on

short selling.”

One long-short manager (J1), when asked about ralltbarriers and fear of
vilification replied: “The vilification thing: nott all. We are lowly correlated and a
very transparent, simple, easy to understand gopramluct, so the stigmatic stuff

with hedge funds doesn't apply, | don't believe.”
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Short-Selling as Gambling

One pension trustee (R1) states that: “Short-geifirperceived in some quarters as a

form of sophisticated gambling”.

MacKenzie (2007) discusses the notion that certamrket practices could be
equated with gambling. For example, it was necgdsarthe developers of financial
futures on the Chicago derivative exchanges iretlrey 1970s to persuade regulators
that those financial derivatives that involved ttasettlement’ (as opposed to
physical delivery of the underlying asset) did monstitute gambling. Academic
research (such as Black, Scholes and Merton’s warloption pricing formulae)
played a valuable role in providing validity to &imcial derivatives. Arguably, recent
academic work on short-selling could play an equatiportant role in dispelling the
notion that short-selling is a “sophisticated foofingambling.” For example, Clarke
et al. (2002, 2004, 2008) show how short-selling can bedus improve the

informational efficiency of an actively managed duisee Section 2.1.2).

One interviewee (U1), an investment manager, rejetite notion that short-selling
is related to gambling. However, later in the samterview he compared short-
selling to betting on a horse race and argueditiva-day short-selling is gambling -
there is clearly some ambiguity over the distinctibetween short-selling and
gambling. One of the interviewees (Q1), a praagdiong-short sole-trader, stated
that he expresses his negative opinions on stookstimough short-selling, but
through the placing of spread-bets with speciéilistncial counter-parties. Gambling
on stock prices falling can be functionally equerdl to short-selling, but (in the
United Kingdom) is exempt from tax. The differenbetween short-selling and
gambling on falling stock prices is, in at leasea@xperienced practitioner's mind,

no more than a difference in tax treatment.
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Short-selling as Trading and not Investing

An argument put forward by a number of interviewsethe notion that short-selling
IS ‘not investing’. Instead, short-selling condtés a form of ‘speculation’ or
‘trading’ that has little to do with long-term insiing in real assets. Several

interviewees mentioned this concept:

N2: “Most people like us are owners of stocks rathan traders of stocks. Within
the Scottish framework, | think you will find pefgt&a longer-term horizon taken
and... most people are not dissimilar to ourselvethat they take the ownership of

stocks quite seriously.”

N1: “We want to own a part of a company and growhwihe company rather than

trade paper.”

M1: “I think that from most people’s perspectivayesting is about buying things.
So you are trying to buy things that will go up @hd concept of selling something
you don’t have is an alien concept to a lot of peopParticularly in Scotland, the
concept of selling something you don’t have is valign. The concept in Scotland
is all about fundamental, intense, rigorous knowivitat you are investing in and

buying it.”

Question: “Do you feel that there is a distinctimetween investing and identifying
an over-valued share and taking advantage of thportunity? Do you feel that
short-sellers are not investors?”

C1: “Yes, | would agree with that. I think they asephisticated punters. Their
horizons are fundamentally short-term, they areimetested in having title to what
they are investing in because they are short-gellin Yes, they're punters and

plungers!”

A number of these comments suggest a relationslepvden investing and

ownership. Short-selling is distinct from investingt only because of a generally’
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shorter’ time horizon — a rather subjective measulmit also because short-selling
confers no ownership rights (and responsibilit@s)the short-seller. One manager
(C1) argued that, in addition to ownership, votimghts were an important part of
investing. It is thus possible to definitively atejally distinguish between the two
practices:investing involves ownership and voting rightShort-selling involves
neither. This matters to some market practitiomesause of institutional and social
structures. There is a reputational benefit in peegarded as an investor, as distinct
from a trader. It is socially acceptable for pensfand trustees and investment
consultants to engage the services of an invebtdrless acceptable to engage a
trader. For some tax-exempt organizations (e.gestnaent trusts and charities) tax-

exempt status is dependent upon not being judgbd tovolved in trading activities

Not all interviewees, however, believed that stsaiting relates primarily to trading
and not investing. One pension trustee discussed rdhe of short-selling in

promoting market efficiency:

R1: “...short-selling can be a corrective mechanisnihie market. Stocks can get
seriously over-valued and... this was well exemgdifie the run up in the 1990s bull

market that, because so many professional investads become so benchmark-
orientated, there was a fear that NASDAQ had ggn&% and tech[nology stocks]

accounted for 35% of the S&P 500 index.”

One hedge fund manager argued that, in conduatingous analysis before shorting

a stock, his activities could be distinguished frnoune speculation:

I1: “Ultimately if you are shorting a stock you leato be comfortable fundamentally
with it. You can’t just...traders...you can be amamtum trader and if you see
something happen you're in and out very short-tefFhat’'s not what we do. We're
using the skills that we built up on the long-sidast transferring these skills, and
these skills are just analysis, fundamentally asiaty companies, ideally putting
them into two baskets and going long of the comgmyou like and short of the

companies you don't like. It's as simple as that.”
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Another interviewee, an investment manager, disgmisshe difficulties in
differentiating between ‘trading’ and ‘investingh @he basis of time horizon:

Ul: “I mean trading is a bit of an amorphous dggmn anyway because ...how do
you define trading as a time period? | think if yeualking intra-day trading |

would agree with that — that is gambling, in mywidut if you take a position
because you are convinced that a stock is overedadn a three year view, assuming
you've got the facilities to do so, and you get tfight, then would you call that a

trading strategy?”

This notion, of there being a distinction betwemvesting’ and ‘trading’ activities,
is, to the best of my knowledge, new to the acadditarature. | show above that
this view was not uniform amongst intervieweedh@ligh a number of respondents

cited this argument as a major reason for the unommmess of short-selling.

Reputational Risk:

Several interviewees highlighted the perceptioa ik between stock market
crashes and short-selling. With respect to the E9@ir1929 US stock market
crashes, references were made to stock price manh@u stock pools and short

squeezes.
R1: “After the 1929 crash, a lot of blame fell drog-sellers. | think it was felt that
they had distorted the market and caused a crasbélsiw and the authorities put on

pretty strict regulations following the 1929 crash.

M1: “All that short-selling at the time, manipulati etc. — that gave short-selling a

very bad image.”
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Such a perception, built on historical examplestotk price manipulation, short-
selling and dramatic stock price changes, hasdedféar of loss of reputation if

known to be engaging in short-selling.

M1: “In investment your most important thing is wégtion so from our point of
view we want to keep the purity of our investmdwgtesand don’t want ourselves to
be damaged by anything like that which in itselfdea’t really believe in but could
have added a little bit of performance perhapsrbthe longer term could be such a
damage to our reputation. And that may be onbeféasons why the Scottish
investment community in particular doesn’t get ilweal too much in that. We know
fine well how to operate it, we could make moneyitdyut we’re not prepared to do

it from the point of view of the reputational danedgy

One interviewee, recounting his understanding oftséellers prior to becoming a

hedge fund manager, states:

Q1: “At that point | knew nothing about hedge furtdsyond that they were sort of
bad boys of the industry who sort of you know cameof the Cayman Islands or
Dutch Antilles and basically were not controlledldaherefore something of a
slippery wicket.” This individual researched thémet further and, armed with
greater knowledge and understanding, decided torbe@ hedge fund manager in

2000 despite the reputational risk.

Acceptance — by Clients, Consultants and Peers

The notion of short-selling being ‘socially unactayge’ or lacking acceptance by

stakeholders in the investment process was meimtiopa series of interviewees:

B1:” Most people who still make decisions for bignss of money are still kind of

lay trustees. The idea of buying a company at asomable price is easy to
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understand. Selling something in anticipation ih& going down is less easy, less

acceptable and raises questions. | think there &caeptance issue”.

N2: “Culturally a lot of them [shareholders of arvéstment trust] would not expect
us to be doing that [short-selling].” He adds: Wbuld be seen to be us doing

something spivvy when it's not spivvy at all”.

Question: “What do your clients think of short se]l?”

J1. “Remember that the bulk of [our] businessfes felated, so this was a bit of a
new area for them. We had to go down and presepepy, show them the merits
of it, ... but it took a bit of education and explag and justification for them to see
it.”

Scheff, 1988 argues that people are strongly inflted by anticipation of how their
behaviour will appear to others, even if approvaldisapproval has no direct
material consequence. It can be argued that syttemomenon is at work amongst
this community of investors. Alternatively, thereutd be real consequences
(perhaps loss of clients) for not conforming. Hoeewnot all interviewees agree that
short-selling is unacceptable. One experiencedééayl manager (11) argued: “It's
respectable, because it's exactly just what yodwang with investing, except that
you're short rather than long.” The same managatedt “I always thought that
hedge funds would become more and more mainstrearhthink it is acceptance,
but also it's a reality that if a company does adygpb then it has nothing to fear
from short-sellers.” As well as highlighting accapte from clients, consultants and
peers, his argument also introduced the notiorcoéptance from companies who to
some extent control information flow to investdB&owing attention on short-selling

from the academic community has also contributegtéaving acceptance:

S1: “I think first of all the growing importancd a quantitative approach to your
investment process which makes this approach edsittre context of that, the
academic research that points out that it's mdreieft. And also from the market

point of view, the convergence in returns from nedskn the last few years, where
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generating alpha from just your longs is much nabffecult. And | guess finally, a
bit in line with point one, that there are instituts which have picked it up and
become very good at this and are competing...”

Question: “So in a sense, the academic work hasletdanges in investment
approach and changes to how the market works...?”

S1: “Yes, | think it gives theoretical support tbat.”

Question: “And does that also explain the increglgiquantitative approach you are
seeing in the market or is that separate?”

S1: “Yes, | also think that some of this is behavad, in that it worked shorting
stocks. Some people were good at it as a resthiedfact that the mainstream long-
only managers had a psychological blind spot ohgasihort, so some of the
behavioural biases are now being exploited andobiieem is shorting. So | guess
it's not only the modern finance academic resebrghalso the behavioural finance

research that is shifting the sands in this busifies

Nevertheless, lack of acceptance remains impormtasbme quarters. One pension

trustee commented:

R1: “If you were to stand in front of the Generas&mbly of the Church of Scotland
and explain that you were short-selling, hopingltiwe a stock down in the hope of

profiting from it — | don’t think it would go dowwell.”

Peer Effects

Hong et al. (2003) use a database of mutual fund holdings twskthat the
stockholdings of any given fund manager respondensensitively to the holdings
and trades of other managers based in the samelaty to holdings and trades of
fund managers in other cities. They further shoat this effect is distinct from any
local-preference/ home-bias effect in stock sebectand that it is robust to controls
for investment style. Their work improves our knedde of how word-of-mouth

effects can influence investment decisions.
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In interviews, | found a number of references te tbommunity of hedge fund
managers’ and also found evidence that the behawefosome investment managers
and firms could act as a catalyst to others. Foangte, one short-selling
entrepreneur had trained a number of hedge funchgesis who now work in other
firms, practising short-selling. Whilst under-tafithis research, | received a number
of requests to attend or speak at practitioner s&mion the subject of short-
extension portfolios and the use of short-sellmgartfolios — effectively requests to

share knowledge amongst a community of investors.

In terms of knowledge and staff, as one firm stéwtsindertake short-selling, the
pool of potential employees or entrepreneurs whoswedtch firm or set up their own
firm increases. This is particularly important wlier job market is ‘segmented’ (i.e.

workers are not fully mobile). To illustrate thisgsnentation:

H1; “When we were talking about recruiting peope fund of hedge funds we were
told it would be very difficult to get anyone out loondon [to move to Edinburgh]

and that is where they should be as that is wHetkeagossip and chat is.” The lack
of experienced and knowledgeable short-sellerdius highlighted as a barrier to

short-selling.

A comment from a risk consultant (D1) illustratemiree of the linkages between the
various social explanations for limited short-sgjli “This is a huge generalization
but I'll say the Scottish firms are more consemntihan the others or they like to be
perceived as being more conservative. It's bacthéoold Scottish Protestant work
ethic that we're old men of the game and we knovatwhie're doing, you know.

Although that's more perception than reality. lfuyi@ok beneath the surface they're
all there at the forefront looking to create newoducts with interesting bits and
pieces.” She added: “And | guess the general puho is buying into these

products is more aware too so they're demandingemonovative products.”

Comments such as this reveal some of the linkagdselen the various social

constraints: a firm’s reputation, stakeholder ataege and peer effects.
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Risk-related constraints:

The academic literature contains references taiassef risk-related constraints on
short-selling. These include recall risk, short essges, synchronicity risk,
performance-related arbitrage and the potentialufdmmited losses. Interviewees
refered to each of these risks and also to aniaddltrisk that | refer to as ‘crowded

exit risk’.

Recall risk

Recall risk is described in Section 2.1.3. Thikris well documented in the
literature, and was known to interviewees. One {singrt manager commented on

his fear of recall risk, but also his own recalktdck loans made to others:

Question: Did you have any problems with recdilsli@

J1:. “No, that was a big fear | had. It's one thitagsay we can be patient and
persevere but recalls could have upset that.”

Question: “So the contracts allowed for it but yhdn’t suffer that at any point?”

J1. “That’s right, although we did do that to atlpeople occasionally where for
whatever reason we decided to pay the break fe@ggthem 48 hours notice or
whatever”

Question: “Is that because you did your analysi you felt it was the right thing
for you or was there a little bit of gamesmanshimived thinking you could cause a
little bit of stress to someone by breaking?”

J1. “No, we're too nice for that. It would typlgabe a position where we had made
a little bit of money and thought there is downdigee and the additional gain might

be small potatoes compared to what we might giveaupe just did it.”
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One interviewee, a prime broker, discussed theitgnolf stock from within a hedge
fund’s account with the prime broker, and argueat tiecall risk was a problem for
borrowers of stock:

02: “...hedge fund managers have high turnoverthatis not particularly attractive

to a borrower given the likelihood of recall.”

The prime broker went on to argue that stock wauly be borrowed from a source
likely to recall the stock when other less riskyiis®s of stock borrowing had been

exhausted. There was good general awareness dfrigicalFor example:

G3: “In respect to stock loan recalls, these nolymatcur around corporate events -
takeovers etc. where 60 to 90 days shareholdecenitirequired ahead of the vote,

or dividend dates.”

There was also some degree of fear around an ilyatoilhold on to short positions
in the face of loan recall. Prime brokers responioggbutting in place processes to

minimize the risk that clients suffer from loan aés.

Manipulative Short Squeezes

Where a loan recall cannot be replaced, the sledigrsnust repurchase stock in the
market and this is known as a short squeeze. Sbbers fear these because of the
possible market impact from any forced coveringoba and Levy (2007) make the
point that the fear of short squeezes deters sbiont-sellers, but that this fear is
largely unfounded as they argue that these areekaamrets and confined to illiquid
stocks. One interviewee refers to manipulative tsbgueezes, a situation in which a
manipulator takes a position in a stock and ‘engjisiea short squeeze so as to profit

from the forced covering of a short-seller.
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Q1: “I'm sure it goes on among the investment battat from time to time they get

the bit between the teeth and squeeze the shorts.”

Crowded Exit Risk

A crowded exit is a liquidity problem that arisesstocks where short-sellers hold
large positions relative to normal trading voluraegd when a catalyst prompts short-
sellers to cover their positions rapidly and sirandously. Catalysts include, but are
not limited to, public news releases by compariié® temporary excess of demand
for stock relative to normal trading volume leadsupward pressure on the stock
price. Crowded exits can lead to losses for shalléis and thus act as an indirect
constraint on short-selling. Several intervieweissussed crowded exit risk:

N2: “you have to have liquidity around it [the skpdo be able to buy it back and

cover your short.” He adds: “How the doors seemawwow as you run for the exit!”

V1: “Short-sellers try very hard not to be in craddrades...” He added: “If they
end up in crowded trades, what you find is thatgbmpany comes out with good
news then you can see 6-7% moves even in big stouk$ assume that's because

people were short [and covering their positions].”

Some interviewees commented on the relationshipd®at short squeezes and

crowded exits:
E2: “When you get a squeeze....then there is a garget in or out and liquidity
dries up.” Furthermore; “It's a crowded ownershrmon-ownership issue divorced

from the specifics of the stock or bond.”

G3: “Crowded exits can be a problem. | only experesl it once over a three year

period. It's more of an issue with an independeatijorceable stop loss regime. If
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your fund doesn‘t get sucked into the initial sqeethen a little patience can be

rewarded with better exit terms a few days downlitie”

Synchronization risk/ time horizon problems —

Abreu and Brunnermeier (2002) introduce the nowérsynchronization risk (see
Section 2.1.3). Delaying short-selling until otlabitrageurs have also detected an
over-valuation has the effect of reducing the anbaeinshort activity in overall
terms. This problem is related to the negative etquereturn problem and to costs,
in the sense that short-sellers require rapid aganee in share price to a lower fair
value to overcome the negative expected returnscasid of short-selling. It is also
related to noise trader risk (see Section 2.1.3}jhat uninformed investors can

‘overwhelm’ the more informed activities of a sheeler with limited capital.

Interviewees cited specific examples of problensoeaisited with time horizons and

synchronization risk:

R1: “To my mind, the [1999 technology stock] valoas were grossly over-

exaggerated... and therefore | think there was ammypity for short-sellers to act

as a correction mechanism in an over-heated teggpaharket. The corollary of

that is that if you had shorted the tech market989, you would have had to have
waited until | think 2002 for the NASDAQ to correaack to its 1999 levels, so you
would have got killed in the meantime, so theredassadvantages.”

M1: “There is a bit of that in that it is very shoerm. Short-selling could be about
investment and it could use your investment timang your investment knowledge
to see a company is overvalued. We can see a cympavervalued however we
don’t claim to have any short term knowledge oft #@to us it is the timescale that
is alien. We don’t see how you can predict whahare is going to do over a very
short period of days or months. And there are amynother external factors that
could influence other people’s ways of valuing #teck that means that although
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you may believe in your valuation parameters thatgtock is overvalued, that may
not be in other people’s valuation parameters aglrenture capital people, asset
buys, etc.”

One fund manager, when asked if he believed heahgdability to identify over-
valued shares, raised the issue of timing and sgnctation risk:

C1:. "“Oh, yes...but no ability whatsoever to preditten that over-valuation will be

recognized. It may be recognized within five daystanay be recognized within

five years, it may go on longer than that. So weeh@onsiderable faith in our ability
to say this thing is too bloody dear, but no faithatsoever to say when that will be
recognized.”

Question: “So do you feel that short-selling ikies than long-holding because of
the fact that the time horizon is so important...”

C1: “Undoubtedly, yes.”

Opinions varied, however, on the importance of Byogization risk as a barrier to

short-selling. For example:

Q1: “What is difficult is knowing the times of whesome of these things are going

to change”. He adds: “But at the end of the dasyntt that that stopped us.”

I1: “...if you go long of something you need a ¢tyghas well. The stock could be
under-valued for years.” He adds; “You've got twmKofor a catalyst on every

decision, that’s one of the pillars of investment.”
One quote linked the concept of synchronizatiok testhe costs and the negative
returns expected from short-selling in an efficierdrket, but also to the concept of

short-selling as trading and not investing:

B1l: “Short selling is associated with high turngvevent driven, investment

speculation if you like. That is a specific typeimiestment trading really. | don’t see

112



why it has to be associated with that, maybe €sause of the cost, if you have the
view that fundamentally something is over valueal) ylon’'t know when it's going
to come down, may be 3 years maybe 5 years..., @r otbgative costs. Actually
shorting that stock for that period may outweigh potential gains you might get,

that may be the reason you don’t get more long sdramt-sell.”

Performance-based Arbitrage

Shleifer and Vishny (1997) introduce to the literatthe concept of performance
based arbitrage (see Section 2.1.3). Long-shorages were aware of this risk, and
used ‘lock-up periods’ — whereby clients cannohaitiw funds immediately - to

mitigate the problem where possible:

Question: “If clients see losing positions and ipaand try and pull out that can
actually mean closing potentially successful posgi How do you solve that risk or

problem?

J1: “We have a lock-up period or a notice periodliguidation of 45 days. That

doesn’t solve the problem, it just helps.”

A ‘lock-up’ reduces the ability of a client to liglate an account at short notice. This
loss of liquidity can be regarded as a disadvantageclient. However, lock-ups are
designed to enhance long-term performance by redubie need for the fire-sale of
attractively-priced assets. There is thus a trdtibaiween liquidity for the ultimate

client and long-term returns for the fund in whtble client is invested.

In Shleifer and Vishny’s model, clients are gengrahinformed and have a poor
understanding of risk arbitrage. One former hedugpe fmanager argued that not only
clients but even some specialist agents chargdd seiecting hedge funds in which
to invest undertook performance-based arbitrage —
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G3: “On stop losses, it's standard hedge fund padbd have a stop loss framework
both at an individual trade and portfolio level -amagers are extremely careful to
prevent drawdown as it hits the reported statsfthad-of-fund managers employ in

screening investment candidates.”

Lack of Transparency

Brunnermeier and Pederson (2005) show how a predatoexploit the forced sale
of an asset by another market participant to egyrofit. Their approach could also
apply to the forced purchase of an asset by a-sletldr (such as might happen with
a short squeeze). To minimize this risk, shortesellprefer to keep their stock
positions private. Full transparency about holdiagsl intentions can not only be
used by others to earn profits at the short-seb@mense, but can also be used by
imitators to copy the strategy of a successful tskelter at little cost. Furthermore,
they could be used to trade ahead of a short-sglese trading intentions could be
predicted, so as to benefit from the market impaictthe short-seller's trades.
Informed short-sellers thus eschew full transpayettowever, poor transparency
can raise suspicion amongst other market actonstabe activities of short-sellers.

Most developed stock markets lack a centralized loarket (i.e. there is no ‘stock
exchange’ for stock loans). Jones and Lamont (2@i&)uss a centralized loan
market that existed in 1930s Wall Street, but smeltkets are rare. Because stock
loan markets are generally decentralized, this wmesult in publicly available
information about stock lending activity being fénom comprehensive. Such
limitations can lead to fear and suspicion amomgatstment managers and clients
about the activities of other market participants.

D1: “Another thing we didn’t touch on that puts dif lot of people is lack of
information or transparency.”
Question: “And that lack of transparency leads fack of confidence or a lack of

trust at the client level or the portfolio manatgasrel?”
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D1: “At the portfolio manager level. | don't thirtke clients are necessarily aware of

lack of transparency”

Lack of transparency was cited by several intereesv as a constraint for
institutional clients such as pension funds. Thistees of such funds tend not to
want to invest in portfolios or products that amague or difficult to understand.
There is personal risk for trustees if they failuredertake sufficiently rigorous due
diligence on investments made for a pension fuh@d hedge fund held within a
pension fund were to produce large losses, a gustauld not wish to admit in
public that he/she did not know what securitiesen®zld in the portfolio, or admit to
a poor understanding of the investment processeapply the hedge fund. It is far
safer for a trustee to avoid investment in prodiaxking in transparency. This risk-
related argument is also, in a sense, an institakioonstraint. Pension fund trustees
(in the United Kingdom, at least) are generallywéers and are unpaid for their
work. However, they can suffer downside risk inrterof personal loss of reputation
if they produce poor results for the beneficiariek the pension fund. The
institutional structure associated with the ovdrsigf some pension funds thus

creates a fear of risk and a reluctance to inveiinds involved in short-selling.

Benchmark Constraints

A suggestion put forward by D’Avolio (2002) to hedgplain the uncommonness of
short-selling is that investment managers fear shairt-selling will increase their
tracking error against common benchmarks or indicEse vast majority of

interviewees adamantly rejected this notion. Fameple:

E2: “...the concept of tracking error has no t@ttin the long-short space, it doesn’t
mean anything. As a hedge fund manager I've nesed he phrase once. And the
reason is that tracking error is a guide to expectawhereas in terms of risk in the
hedge fund world they are much more ‘Value at RisdSed because there is a threat

of annihilation.”
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One interviewee reinterpreted D’Avolio’s suggestamd argued that the growth in
short-selling over recent years could be explaipadly by investment managers
seeking to break awdyom tracking error constraintsThis suggests that it is the
setting of tracking error targets by risk managerslients that has been a barrier to
short-selling, rather than investment managers’. f&gension consultant suggested

that tracking error constraints had been a releissue:

E1l: “In pension funds, to benchmark your long-omgnager relative to an index
was the natural way to look at things and stillbst pension fund trustees and
consultants, the whole industry, are getting anhmre comfortable about absolute
return rather than any benchmark and obviously ihajoing to help long-short

products.”

In a related discussion, one long-short managerearghat any shortfall in returns
for a hedge fund against a long-only benchmarkccta perceived by clients and
colleagues as failure by the hedge fund manageenvidenchmark returns were high
in absolute terms (i.e. during a bull market in iggs) absolute-return funds were
likely to under-perform a long-only benchmark. Thkmuld lead to disappointment
and a loss of support from clients, ultimately iegdto less short-selling.

Effectively, this is a ‘mis-benchmarking problenrather than a tracking error
constraint. Another interviewee citgeer-group benchmarkings an example of a

benchmarking problem that limits short-selling:

H1: “we are still measured against our competismrshow we invest our money is
still largely driven by what everyone else is do#gt would be difficult for us to
put 20% of the With Profits fund into a hedge fumithout being way off what our

competitors are doing”
Thus, tracking error constraints and the inappatprbenchmarking of long-short

funds can act a barrier to short-selling. Waringl éiegel (2006) address the

problem of determining appropriate benchmarksdagtshort funds.
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Potential for Unlimited Losses

A short position has maximum gain of 100%, whiclkws when a share price falls
to zero. Losses, on the other hand, are potentialiynited, as there is no upper limit
to the price at which a share can trade. Effegtivilis means that short-sellers face
unlimited liability if they are unable to close theositions, a feature not normally

associated with investment. One risk consultanieutg

D1: “I think you need stop losses to be a discgdinnvestor and especially with
short-selling where things can move very quicklyaiagt you and then the cost
ratchets up almost with a kind of ‘optionality-typerofile”. Furthermore; “with

short-selling you've got to recognize almost imnagely when you're wrong”. The
automatic use of stop losses leads to the earlygretton of mistakes and, other

things equal, leads to potentially shorter holdiegods for short positions.”
One investment manager (U1) argued that ‘potegtiailimited losses’ were one of

the reasons why his firm prohibits the use of skelting when managing money for

its own clients.

Distribution of Returns:

Negative Expected Returns

In asset pricing models such as the Capital AsseinB Model, the expected return
from holding a risky asset exceeds the risk frée of return — there is said to be a
‘risk premium’ for owning a risky asset. A shortise holds a negative position in a
risky asset and the cash proceeds from the sHertrazst be used to collateralise the

stock loan. A ‘rebate rate’ that reflects prevajlinterest rates less a stock borrowing
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fee is paid on this collateral (see Section 2.2y dividends must be manufactured
by the stock borrower to make the stock lender wh@lithin an efficient markets
framework, a short position in a stock would have expected return equal to:
(rebate rate on collateral) — (expected return any Istock position). Where the
collateral is invested at the risk free rate otinef the rebate rate must be below the
risk free rate of return. Because of the risk ptemiembedded in the risky stock’s
expected return, the expected return from the gtasition will be negative. Thus,
the short-seller bears investment risk by virtueha¥ing a non-zero holding in a
risky asset, but expects to receive a negativerrmetlihis is an unattractive
proposition and thus a barrier to short-selling. ékpect a positive return from the
short-sale of a stock, one must believe in som® f@ir mispricing in the market (the
stock must either be currently mispriced or aboubécome mispriced) and the ‘re-
pricing’ of the stock must occur quickly enough datweigh the costs of short-
selling. Finding the catalyst for the stock re-pric becomes important and
‘synchronization risk’ (Abreu and Brunnermeier, 2D®ecomes a consideration in
investment decision making. According to Credit sSal Tremont Hedge Fund
Index, a compiler of data on hedge fund assetspanibrmance, ‘dedicated short
bias’ funds are of limited popularity, accountingr less than 1% of hedge fund
assets at all times between inception of the index994, and October®1 2008.
Furthermore, dedicated short bias funds recordgdtive ex-post cumulative returns

between these dates.

However, it should be noted that many market padits involved in short-selling
hold a combination of long and short positions. réhexists a spectrum of
investment strategies ranging from pure shortraglto ‘market neutral portfolios’
and through to ‘beta-one portfolios’ such as sleatension portfolios (see Clarle¢
al., 2004, 2008). For a market neutral investor, theestor earns the difference in
expected returns between the long and short egagitions, plus the risk-free return
on cash deposited as collateral or held back tcercawargin calls, less stock
borrowing fees. The investor assumes no market(iiskarket neutral) but suffers

exposure to the relative movements of the two #sesir In an efficient market,

8 http://www.hedgeindex.com/hedgeindex/secure/endtataload.aspx?cy=USDAccessed on 23
November 2008.

118



he/she expects to receive the risk-free rate afmdess stock borrowing fees. With a
short-extension portfolio, short positions are hat&d with additional long positions
so that the portfolio remains 100% net long. Theeexed return is similar to that for
a long-only position in shares, but with the addedt of the stock borrowing fees
and a credit risk premium (for borrowing additiomabney to provide the active
extension). Assuming efficient pricing in a markibie expected return from all the
above strategies that use short-selling is unaittegcon a risk-adjusted basis. The
cost of borrowing stock provides a ‘headwind’ thahinishes the return per unit of
risk. Only with a mis-pricing story does the retyrar unit of risk become more

attractive.

The problem of negative expected returns was meatity several interviewees.

M1: “I would think that anyone who is slightly knéedgeable would realise that
equity markets on the whole tend to go up and medositive returns therefore by
short-selling you are intrinsically going to ungm¥form and lose money over the

long term.”

One experienced hedge fund manager argued that-s#limg was against the
‘mentality’ of many Scottish investment managerbpwad programmed themselves
to buy securities that were falling, secure inltleéef that this provided an attractive
entry point for long-term investment. A more shiarmist approach might be to
exploit the momentum effect (see, for example, degah and Titman, 1993, 2001)
and short-sell securities whose prices were fallifilgus, the ‘negative expected
return’ problem can be linked to that of the tinmibon of the investor: a long-term
investor would tend to view falling share prices aas opportunity to accumulate
‘depressed’ stock; a shorter-term market partidipeould see negative momentum
and thus a short-selling opportunity. The origink tbe Scottish investment
community are most associated with longer-termsting, rather than with ‘trading’

or shorter time horizon investing.
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A relatively new type of portfolio structure, geakly known as ‘short-extension
portfolios’, provides a possible solution to thegagve expected return problem.
These portfolios build upon the Fundamental LavActive Management (Grinold,
1989) and the generalised version of the Fundarhkata (Clarkeet al.,2002). A
typical short extension portfolio is described ilaike et al. (2004). Short-extension
portfolios permit a limited degree of short-selliagd this is entirely offset by
borrowing (or its equivalent) so as to purchaseisges to the same value of those
sold. As an illustration, a portfolio might be 120%ng of stocks, 20% short of
stocks and thus 100% net long of stocks. This lha®tfect of setting the beta of the
portfolio to (approximately) one, so that the expdaeturn of the portfolio is similar
to that of a traditional long-only portfolio. Amosiginterviewees, awareness of this
type of portfolio was rather limited, but | am awanf at least two Scottish firms that
at the time of writing are planning to establistorstextension portfolios. If such
portfolios are successfully launched, then (evengtlelse equal) short-selling will
increase amongst the Scottish investment communityg. acceptance of the ‘short-
extension’ portfolio structure — one that ‘solvdble negative expected return
problem associated with short-selling - suggesis tiegative expected returns have

been a significant barrier to short-selling.

Question: “What stops you from investing long-temshort positions? Are there
constraints there?”

M1: “Yes, there’s a couple of things. We actuddtigked at that in the study we did
— stocks that were at extreme valuations produoced returns. The poor returns
were often still positive. So although these ssoekere massively under-performing
the market, they were still producing positive dbsoreturns. So over the long term
that would suggest that you don't invest. Alsgati believe markets do produce
between 5-7% real returns, so 8-10% nominal, yopufation of stocks which are
negative nominal is going to be quite small. & an pure numbers it is not a

sensible view point.”
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Unattractive Distribution of Returns

Related to the negative expected return from slpasitions is the skewed

distribution of returns associated with some lohgfs hedge fund strategies. For
example, merger arbitrage strategies tend to pedsmall gains under most
circumstances. However, as highlighted by Mitclaell Pulvino (2001), large stock
market falls tend to lead to failed merger and &stjon activity, resulting in large

losses for merger arbitrage strategies. This ldada pattern of small gains in
successive periods punctuated by the occasiongg liss. Such a distribution of
returns can be unattractive to some clients, amdtdateract with the performance-
based arbitrage effect described earlier. It maddd be referred to as ‘blow-up risk’,
in recognition of a number of high profile hedgaduailures, including Long-Term

Capital Management in 1998, or Amaranth in 2006.

M1: “...some of the more adventurous [hedge fundsjehgotten themselves into
some difficulties and they've collapsed and theydtéo make the headlines, so the
investing public tends to look at these and thifkis is something we want to steer
well clear of.” This shows a link between an urattive distribution of returns and

reputational risk.

A number of interviewees commented on pleeceptionof risk from clients, even if
this was not fully justified by the strategy empddyor structure of the investment

vehicle that undertakes short-selling: For example:

H1: “I know as a trustee of one of our pension &utitht pension funds generally are
very nervous of short-selling. | think most of tihedon’t understand that if they
invest in a hedge fund they can’t lose any moreeydhan they put in, they believe
that if the fund is short selling they can loseirthghirt.” And further: “When

Prudential went into hedge funds the headline ia H#vening Standard was
‘Prudential breaks the last taboo of investment agament and bets on hedge

funds’. It doesn’t matter what they say in the Ficial Times as the man who buys
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the Prudential products is reading the Evening d&&ahand thinking: ‘Oh my God,

I’'m going to lose my shirt’, even though the amoumvested was a tiny £65million.”

A particular risk associated with short-positioaghat of a take-over bid. A typical
bidder will be required to pay a premium to the digturbed’ share price —
effectively a premium for control. This works invtaur of long-holders of a stock
and is thus a risk to short-sellers. It would bifialilt to argue, though, that this risk
makes short-selling any riskier than long-only istugg. For example, long holders
face the risk of profit warnings, which can prodsbarp and sudden drops in a share
prices, and this would work to the advantage o@rtsseller. Nevertheless, fear of

take-overs was mentioned by one investment manager:

M1: “Stocks in the overvalued part of the curveydu look at the survivor bias
element of it, a lot of the stocks that are verpemnsive actually get taken out [i.e.
acquired] one way or another. Some do go busabat actually get taken over for
asset reasons and we can't predict that when wéakéng at the valuation of the

company.”

Negative Income

Some portfolios are run to generate a high or gistieam of income for clients to
whom income is important (this clientele might v retired individuals who
require a regular income from their investmentsctSincome is generated primarily
from the dividends received from companies as altre$ ownership of shares in
those companies. As explained in Section 2.2.2bthwer of a share is required to
manufacture a dividend for the lender of that sheoeas to ‘make the lender whole’
in terms of income foregone as a result of lendngthe shares. This results in a
negative income for the borrower of a share. Adowlg, short-sellers do not
receive income, but instead suffer negative incama result of their activities. This
can create a ‘negative clientele effect’ — incoraeking investors will tend to

eschew funds that short-sell because of their gdlgemattractive income profile.
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To illustrate this, several managers highlightezlithportance of income to the firm.

F1: “They [my clients] require an income flow”.

N2: “We seek to grow our dividend as well, so yisldmportant to us”

This latter manager argued though that this wowldpmevent the firm from short-
selling, as capital gains could be transformed imome through the use of a
trading subsidiary and the payment of capital gassa dividend to the holding
company. Nevertheless, for more constrained or lesative firms, income
requirement could act as a barrier. Manager Flearghat a need for income flow

prevented her from suggesting short-selling todhents.

Another manager (C1) argued that dividend incom@pansates long-holders of
equity as they wait for convergence to the perckivgher fair value of a share.
Dividend income worksgainstshort-sellers awaiting convergence to a lowerehar

price target — one aspect of synchronization risk.

Personal Constraints:

Psychological Barrier around Ownership

One interviewee (S1) argued that ‘psychologicalrieas are the main impediment
to short-selling being more common. “Particularlyndamental qualitatively-
oriented managers have a tendency to pick stocks tley believe in, feel

comfortable with management and believe the stoys much harder

psychologically to go through that same processhegang information and then
deciding that | don'’t like the company, | don't leafaith in management and I'm
going to short the stock.” The same intervieweecdiesd a “psychological blind

spot” around short-selling. This view was echoedligk consultant:
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D1: There’s a psychological aspect...there’s abEtamly managers that come from
a long-only environment [who] tend to fall in lovath their stock — their babies —
and they don’t want to get rid of them and thateasgoes on and that’'s why they

don’t tend to make very good short-sellers.”

Both interviewees thus argued that long-only inmgsinvolved ownership, and that
this was psychologically more satisfying than sfseiting, which involved no

ownership.

Losing Positions Grow

One long-short fund manager argued that it is: ¢psjogically difficult to see
losing positions grow.” This refers to the factttehort positions held in stocks that
rise more in price than others become a greatgyoption of the overall portfolio.
The portfolio manager’'s mistakes thus become awgrg problem’ in the portfolio.
This is in contrast to the situation experienceddmg-only managers, where under-
performing (losing) positions become a smaller pérthe total portfolio, and thus
might appear to have become smaller problems pthtfolio manager. Arguably,
this barrier is related to risk, in the sense thatl short-sales become a larger
proportion of the portfolio and so a bigger riskncern, but it is described by the

interviewee as a psychological barrier.

Lack of Knowledge/ Experience

Lack of knowledge or experience of the processefisnand risks of short-selling is

one of the most commonly cited constraints on skelting.

H1: “It [short-selling] is difficult to understand.The people in the UK who are

responsible for most investment decisions, trustdemstitutions, individuals and
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even actuaries within our assurance company whtheehvestment strategy don’t
understand how you make money out of an arbitrigéegy. It is difficult for them
to justify the time it would take them to understahfor the actual difference it is

going to make.”

C1: “We don't have clients as such, we have shddel® | would imagine most of
them would regard it [short-selling] as anathema,tbat’'s because most of them are
private individuals, private shareholders, and db understand or appreciate what

short-sellers are trying to do.”

One manager involved in charity fund managemenmmeented on a lack of
knowledge amongst some fund trustees about shibirtgseand suggested that this

serves to limit the extent of short-selling.

F1: “I don’t think you should have any product ircleent portfolio without them

understanding how it operates. That just leadssaster further down the road.”

The same interviewee also highlighted her own t#dknowledge on the subject.

F1: “There might be some knowledge problems. Pebale to go out and learn — |

don’t feel | know enough about it.”

One investment manager argued that even well-eeldicatirket practitioners could

be lacking in knowledge of short-selling:

Ul: “I suspect a lack of knowledge primarily, eveamongst the market
professionals. | think even if you asked an investhrmanager who is fairly highly
qualified, but not a specialist in that field, heowid profess to have very little
knowledge.” This suggests not so much a lack ofafedge in investment matters,

but a specific lack of training on the subject lnbd-selling.
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One experienced hedge fund manager argued thabfdakowledge was a possible
reason for lack of interest in short-selling in Saad, but stated that “that’s why you
bring [new] people in, but I think obviously maytiee people at the top would have

to get comfortable with it.”

One former hedge fund manager argued:

Q1: “The textbooks, all the textbooks that peojke me learned from did not have
anything on short-selling. It might have been nefdrto briefly as something that
stock jobbers [market-makers] did but it wasn’t stinng that investors needed to

know about.”

To explore this notion further, | identified six gpudar textbooks used by graduate
students in business schools, and analysed th& ofdeach, to identify the number
of pages devoted to short-selling, stock lendimbiti@ge, risk arbitrage and hedge
funds. This is a crude measure, but neverthelessictive. The results are displayed
below in Table 4.1. In each cell, | show the humisepages devoted to a specified
topic. In brackets in each cell is the number stBte index references to the topic
(noting that some index references span severaspabfind that standard business
school textbooks on investment management conitdim inaterial on short-selling
(between 0.2% and 1.5% of total page count inaades). Stock borrowing or lending
Is not listed in the index of any of these booklthaugh stock borrowing is generally
mentioned in most of the textbooks as a line oritwithe summary of the mechanics
of short-selling. Arbitrage is more frequently mened in most of the textbooks (up
to 4% of total page count in one case), primarigcduse each seeks to describe
Arbitrage Pricing Theory, a major finance theotyshould be noted however, that
this theory makes simplifying assumptions aboutrtsbelling (namely, that it is
inexpensive, unrestricted and widely practised) #ra unrealistic in practice. Thus,
the theory suggests that arbitrage is a standatipe, but give few clues as to how
to practice arbitrage. Hedge funds are, perhaps surprisinglgngtheir growing
popularity, scarcely mentioned in the editionshad textbooks studied. In several of

the textbooks, there are references to ‘hedginthiiwithe context of derivatives, and
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I include these in Table 4.1 when directly relatedhort-selling, and exclude when
these refer solely to the concept of removing sdonen of risk (e.g. exposure to

commodity price moves).

Table 4.1 References to Short-Selling, Stock Lermdj and Arbitrage Amongst
Popular Textbooks on Investment

Author(s) | Fabozzi &| Lofthouse Reilly &| Levy & | Jones Reilly &
Modigliani Brown Post Norton
Title Capital Investment | Investment | Investments Investment| Investments
Markets —| Management Analysis and Analysis and
Institutions Portfolio Management
and Management
Instruments
Edition | 3 2" g" 1~ 9" 7
Total 644 589 1174 914 641 734
Page
Count
Short- 4 pages (3 1(1) 4(3) 5(@3) 9 (6) 6 (6)

Selling references)

Stock- | 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Arbitrage | 27 (12) 37 (10) 33 (9) 30 (11) 6 (2) 6 (2)

Risk- Included 0 3 Included 0 0
Arbitrage | above above

Hedge 0 0 5 2 0 2
Fund and
Other
Related

These findings correspond with my interview resulthere lack of knowledge is
cited by a number of interviewees as a barrierhtrtsselling. Q1 argued that it is

those with practical experience of the mechanics of short-selling — rierket-
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makers and traders who are principally London basghin the UK- who have

tended to practice short-selling within the investinindustry. This suggests that a
lack of education in short-selling, combined witlhaek of practical experience due
to the limited scale of market-making and prime kKerage in Scotland, has
contributed to the scarcity of short-selling withie Scottish investment community.

Furthermore, lack of experience can be ‘locatioscsz’.

One of the interviewees (M1) is Partner at a rdgesdtablished firm that is staffed
by a small number of very experienced professionetie CEO studied economics
for his D. Phil. and has written a number of acadearticles and a book on
investing that includes sections on short-sellifige firm chooses not to short-sell.
This example indicates that amongst those who dgraxtice short-selling, not all

suffer from a lack of knowledge.

Lack of Skill:

Skill can be defined as the ability to generateitp@srisk-adjusted returns over the
long-term. It is sometimes referred to as ‘alplmathe jargon of the industry. Only if
the manager has skill is it worth paying an actimanagement fee; otherwise it
should be possible to employ low-cost, passive stment management or to use
derivatives such as index futures. When studyirg glerformance history of an
investment manager, it is difficult to separatekldiom skill over the short-term,
although a variety of performance measurement tquks attempt this task (see, for
example, Edwards and Caglayan, 2001)). Active lonly managers deliver ‘beta’
(passive market or index returns) and ‘alpha’ (aH-selated) returns. In ‘market
neutral’ funds, beta should be zero, and the ergectturn is the return from cash
plus manager skill, less costs. In long-short furmda is generally expected to be
close to zero over time, and alpha is expectedotoimate (but long-short funds
sometimes have beta greater than zero, as all@d some of the interviews).
Generally though, alpha dominates beta in longtdiuods because of the low-beta.

As a result, obfuscation between the two sourcestafn is lower than for long-only
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funds that combine beta and alpha. Consequentlys ieasier for investment

consultants and clients to detect a lack of skikhlong-short fund manager.

Where performance is measured in risk-adjusted gethe sum of alpha in the
market amongst all participants is, by definitiaero. Thus, not all participants can
exhibit positive alpha or ‘skill’. With long-onlyuihds, beta and alpha components of
return are commingled, and clients of investmenhagars might be content with
returns that are positive (because of the impadietd in a generally rising market
environment) even though there is no evidence df. skith long-short funds,
under-performance is quickly detected by clients] #his can lead to the rapid
termination of management contracts by clientsséah, the increased transparency
of skill can become a constraint on the amounbofiishort management that takes
place in a market. This issue was raised by twa-&mort managers who had
abandoned their long-short portfolios. One man&Q4) stated that returns had been
satisfactory in average magnitude, but canisistenenough to appeal to prospective
clients. This suggests that risk-adjusted returnd aonsistency of alpha are
important to clients. The greater ‘transparencglafi’ in long-short funds that have
a target beta near to zero can combine with a ‘laickkill amongst long-short

managers to limit the amount of short-selling ia tharket.

Investment managers who had not yet practiced -sletiihg were often unsure if

they have skill in this activity:

B1: “first, we are not sure if we are any goodladrt-selling”

G1: “....we could debate whether we have the stalldo it [short-selling] even if we

thought it was a good plan.”

One investment consultant commented:

E2: “I think the advisory business is very uncortdbfe with alpha as a durable

source. It's hung up on [the notion that the tatddied value of investors] is less than
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or equal to zero.” In other words, investment aoiksknow that the weighted sum of
all risk-adjusted returns in the market is zer@ldding trading costs, it is negative.
They are sceptical of claims by investment managetkeir ability to earn positive

risk adjusted returns.” This is sometimes refertedas the ‘Lake Wobegone
syndrome’ - a reference to the Garrison Keillerelaa which it is claimed that all

children in a mythical town are ‘above average’ti#e managers might all aspire to
produce positive risk-adjusted returns, but theynoa all succeed. After fees and

costs, the average investor fails to out-perforenrttarket.

Each interviewee was asked if they believed thatrtsellers had special skills
relative to long-only managers. Answers were mied,the most common answer
was ‘yes’, based on the need to be more awareecfatalyst for convergence to fair
value, and the time horizon for the short-selletypical comment on the additional
skills required of short-sellers was: “The mindsetmuch more objective and will
probably translate into a separate process wheredparation between companies
and stocks (if we talk about equities) is much @deawhereas here traditionally |
think fund managers made the case that a good contgpically reflects a good

stock.”

Institutional Constraints

Unsuitable Process

Investment management firms, especially those thtgract with investment
consultants in an attempt to win additional clierdse required to make their
investment processes known, so that the consudtantindertake ‘due diligence’ on
the investment manager. Developmental changesvistment processes, so as to
incorporate new research or new financial toolg generally acceptable to an
investment consultant. However, dramatic changesvestment processes can be
regarded with suspicion, as they lead to the aeaif new and untested processes,
at least until a track record has been establisBedsequently, there is a cost to an
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incumbent manager in changing an investment prodédss can act as a barrier to
the introduction of short-selling at successfulgamly firms. Consequently short-

selling is more likely to involve new products oew divisions within an existing

firm (requiring a gradual building up of assets @inthanagement from a zero base)
than the conversion of existing long-only businiss long-short process. This has
the effect of slowing any transition from long-orttylong-short management. Thus,
there exists an institutional constraint on shetlitsg, in the sense that time must
elapse for a process to become ‘proven’ in the eyaxthers. There are also costs
associated with acquiring new skills and knowledgedevelop an investment

process. A number of interviewees described how therent investment processes

were ill-adapted to long-short equity management:

B1: “A lot of our process is aimed at identifyingiality companies, in terms of
sifting through potential investment opportunitiegentifying attractive companies
then looking into them further, and so you don’tessarily look into the ones you
dislike to find out which ones you really hate.”

Question: “Would it require a change to the curpaotcess?”

B1: “I think that is the issue.”

H1: “We don’t have the support, risk processes, &icenable people to do that

[short-selling].”

M1: “The other main reason is, to look at theselstdong term you have to focus
on stocks and take a long time to decide your petars and what the valuation is.
Once we decide a stock looks overvalued we abain@bithat point, we don’t do the
intensive work to find the stock is overvalued, isovouldn’t fit in with that
parameter at all.”

N1; “[we] have a team of investment managers wia te look at things positively

and look to expose gems. We don’t have anyone wbkslto inherently expose the
chaff.”
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Institutional Conflicts of Interest

Institutions can impose constraints on themselmeani attempt to avoid conflicts of
interest, minimize staff rivalries or demonstrateisg corporate governance. Such
constraints were mentioned by several interviewAeypical line of argument was
that larger institutions might hold permanent miaim positions in some larger
companies, even if the stock were disliked, becafiseacking error constraints that
were self-imposed or else set by clients or coastst Taking short positions in
some portfolios could create the appearance omélicowithin such a firm, as the
stock might also be held ‘long’ at the same timetimer portfolios.

I1: “If you are running a lot of money...if you areigg to short something, it may

be in direct conflict with what you were doing.”

L1: “the key thing on clients’ minds is how we mgeacontradictory positions and

how we manage potential conflicts of interest.”

G1: “If you are short-selling within one of yourrfds then this could push down the
price of that stock and this might not be condudiveéhe absolute value of a fund
that has a [long] position in that [stock].” He adthat this problem is “not

insurmountable but gives us something to think &bou

Arguably, smaller or more focused firms might bssleonstrained in this respect,

and so more likely to practice short-selling.

A number of interviewees highlighted remuneratiaiobfems within firms that

undertook both long-only and long-short fund mamaget. For example:
G1; “I've seen hedge fund operations set up witling-only asset management

companies, feeding off the same research and takperhaps bigger than deserved

share of the firm’s profits and this has led tcdig.”
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H1: “I know why we don’t do hedge funds - mainlychese of the conflict of the key
selling points of hedge funds in the market atrtt@ment (e.g. star manager) with
our team process that we sell ourselves on, p&tlguwithin our most successful

strategies. The people running our teams produtiagnost alpha at the moment
are not keen on hedge funds at all.”

Question: “Is it more to do with conflicts of pr@aseor conflicts in personnel to do
with remuneration, etc?”

H1: “Without doing any detailed work, conflicts ersonnel and pay. A small
amount of feasibility work shows conflicts in adnsination and process as well.
e.g., will you be allowed to short sell somethihgttis on your Winners list in the

long only funds, etc?”

Not all investment managers felt constrained btitutsonal problems:

Question: “What about institutional constraintshaitthe way an organisation like
this works? Did you find the organisation said ke's do it, let’s push for it, or did
you find that they were reluctant or did you firssues in the nature of your client
base?”

J1. “Good question. | felt that the managememe lveere actually very supportive
of it, in fact in some ways they drove it, theydstos me ‘would you consider doing

this?’ and | almost played Devil’'s advocate so ppghit was the reverse of normal.”

Business Model Problems:

Two former hedge fund managers described how efttiein hedge funds failed due
to lack of growth and insufficient capital to sw®i Growth from a tiny base did not
come quickly enough to allow for the survival oéithfirms on a thin base of capital.
Because large companies can suffer from conflittsterest, unsuitable processes
and compensation problems, some aspiring long-sh@hagers set up small
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companies as breakaways. Such firms have problés are typical of small

businesses, including high failure rates.

Two small specialist firms each said that they hmapgosed a business model upon
themselves that did not permit short-selling. Ohthese firms had considered short-
selling when designing the business model and tm&s process, but chose to
focus its resources on long-only investing. Theepfirm had held discussions with
investment banks about business opportunities wwvglshort-selling, but rejected
them. Thus, both firms do not short-sell becauseatf-imposed business model

constraints.

Shortage of Short-Selling Ideas

Within a fund management company, there is the t@e@termine which securities
are attractive or unattractive (investment ana)ysisd to create and manage a
portfolio of securities (portfolio management). Tiwe roles are combined in some

firms, separated in others.

Sell-side analysts/ stockbrokers (often employethiwithe brokerage divisions of
banks and investment banks) liaise with investnagtlysts and portfolio managers
at fund management companies, seeking to win bssimethe form of commissions
on trades. As such, brokerage firms employ investraealysts to identify ‘buys’,

‘sells’ or ‘holds’ and to generate ideas that pronading. These ideas and
recommendations are communicated via electronieptenic or paper media to
analysts and portfolio managers at fund managerc@npanies. Analysts working
for brokerage firms are generally referred to asl-side analysts’ (as they are
seeking business); whereas analysts at fund mamegdimms are generally referred

to as ‘buy-side analysts’.

Barberet al. (2006) highlight the low proportion of ‘sell’ recanendations relative

to other types of recommendation amongst sell-aitiysts. One suspicion is that
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conflicts of interest within integrated investmelnanks could prevent sell-side
analysts from announcing sell recommendations @ttiactive firms. This is so as
not to offend a potential corporate client (i.efirm that might wish to use the
investment bank for, say, a secondary offeringjtahpestructuring or acquisition).
An alternative notion is that a buy recommendatitght catalyse action from any
of the broker’s clients, whereas a sell recommeadatould only catalyse action
amongst those who already owned the stock, or twbeewere able to short-sell. A
third explanation (Chasan, 2007) is that sell-sadalysts fear lawsuits and other
forms of pressure from companies that are the stibjenegative research reports.
Whatever the true reason for this bias, Hong anbilkk(2003) show that sell-side
analysts with positive biases to their investme&@ommendations achieve greater
career success. Regulatory reforms during 2002 ifsgly, the issuance of NASD
2711 and SEC Rule 472) require, amongst other shiting proportion of an issuing
firm’s recommendations that are buys, holds ants ¢el be made public, and for
sell-side analysts to sign-off on the integrity tbéir recommendations. Table 4.2
below shows the proportion of UK stock recommerudetithat were ‘buys’, ‘holds’

and ‘sells’ at six leading investment banks asl#i3/2007.
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Table 4.2 Distribution of ‘Sell-Side’ Stock Recomrmandations as of 31/12/2007

Name of Number | Percentage of Percentage of Percentage of

Firm of recommendations | recommendations | recommendations
Securities| that are ‘buys’ that are ‘holds’ that are ‘sells’
Analysed

Morgan 2,345 43 42 15

Stanley

Goldman 2,994 29 58 13

Sachs

Merrill 3,706 46 45 9

Lynch

Dresdner 625 61 26 12

Kleinwort

Citigroup 3,421 50 37 12

Cazenove | 720 51 35 14

Source: Author, based on published documents fiach ef the investment banks.

From Table 4.2, it is clear that sell recommendeticemain scarce in comparison to
‘buys’ and ‘holds’. The notion that a lack of shedle ideas could impedes short-
selling emerged in one discussion, where the irde/ee remarked that some of his
colleagues, responsible for ‘market-neutral’ fundsre in fact ‘net-long’. They had

cited a shortage of ‘sell-ideas’ as their rationdlbis might merely have been an
excuse to allow for speculation on a rising matkend, or might have been a valid
problem for the ‘market neutral’ managers — it ifficult to prove either way. |

sensed a note of scepticism in the intervieweeiseysuggesting that he felt it was a
‘story’ to excuse speculation on a rising markeintt. Nevertheless, it raises the
possibility that conflicts of interest within integed investment banks, combined
with the dominance of such banks in sell-side aigjylead to a scarcity of ‘sell’

ideas. To compensate for this, greater buy-sidearek would be required and this

imposes a cost on short-selling, making it reldgiless attractive.
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There have been a number of studies into informatiows in the investment
community. For example, Hongt al. (2003) examine ‘word-of-mouth’ effects in
mutual fund management; and Hardie and MacKenZ@7p study a hedge fund
from an anthropological perspective. Both studiéghlight the importance of
communication between different parties in idemify investment ideas. As
Scotland has a limited community of long-short @ad@e fund managers, this
suggests less word-of-mouth activity, and thus ioies a barrier to further growth:
stock research costs are higher as a consequetess aflea-generation. Hedge funds
appear to cluster in certain parts of the worlde@wich, CT, USA, London’s West
End, Zurich, Geneva etc.) and several interviewedsrred to these clusters as
‘communities’ of long-short managers. In so fari@®rmation is shared amongst
community members, short-sale stock ideas are plergiful and research costs are

likely to be lower in these clusters.

High Management Fees:

The majority of interviewees believed that the hedflgnd industry as a whole does
not justify its management fee levels. However,ytladso believed that some
managers within the universe of hedge funds dafyusieir fees, based on strong ex-
post performance. One consultant argued that has fih difficult to recommend

hedge funds to his clients, because of high fees:

El: “The perception has been that fees have beassan, but we're reaching the
conclusion that maybe fees are not such a big issmgpared to long-only managers

for the alpha being generated.”
Whereas some argued that high fees deter investonsusing hedge funds (i.e. high

fees curtail the demand for long-short managemettiers suggested that high fees

attract a growing supply of long-short managers:
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Question: “What reasons do you believe lie behhrel growth in short-selling over
the past, say, five or ten years?”

C1: “Because people see there’s a buck to be mdadepeople are always trying to
make a buck, that’s life...” This argument was gisgposed by an experienced long-
short manager (Q1) and these sentiments are ediwped number of renowned
practitioners including Warren Buffett, who is refgal to have described hedge
funds as a “compensation scheme dressed up asastriyi®.

4.7  Discussion and Analysis

Many of the arguments as to why short selling isommmon put forward by the
interviewees fit into themes. In accordance witlg&g2005), | initially group these
into ‘direct’ and ‘indirect’ constraints. | categge five types of short-sale constraint
as direct constraints: these are ‘legal’, ‘tax@st of borrowing stock’, ‘availability
of stock loans’ and ‘operational cost and compiexifll others | categorize as
indirect constraints. | further group indirect ctvasits into a series of themes,
entitled ‘risk’, ‘distribution of returns’, ‘socigl ‘personal’ and ‘institutional’. As an
illustration, synchronization risk, recall risk aadear of manipulative short squeezes
can all be considered as ‘risk’ barriers to sheftisg — each is related to an increase
in some form of risk (for example, the risk of sufhg losses) that might arise if

short-selling were to be introduced into a tradiiblong-only portfolio.

Amongst the various constraints, some help to explday a client might be loathe
to fund short-selling, others help to explain tductance of (some) investment
managers to practice short-selling. In generakatliconstraints, such as cost of
borrowing stock and tax problems, were well-unamdtby interviewees. A number
of indirect constraints, such as the potential dotimited losses or the loss of
income, were also well-understood. Others, thoagipear to be more subtle and

ambiguous - in particular, the social constraimsbort-selling.

® Source: The Daily Telegraph, 1#lovember, 2008.
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The results of these interviews also reveal theniops of a set of market
practitioners on some of the theories and suggestion indirect constraints
described in the literature. For example, the theoal work of Abreu and
Brunnermeier (2002) on synchronization risk; andefdr & Vishny (1997) on
performance-based arbitrage risk, met with unilemsaceptance. Interviewees
described how long-short managers have devisedigabhmeans of mitigating both
these types of risks. D’Avolio (2002) suggests thdéar of tracking error amongst
money managers could serve to explain the shagtrstiictance puzzle. This notion
was not met with strong acceptance amongst theviateees in this study. It is
possible that the results of my interviews areakoan specific’ or ‘group specific’.
However, this alone reveals that D’Avolio’s suggast is not universally
generalizable — an important finding. One intengewre-interpreted D’Avolio’s
argument and suggested that it is the settingaoking error limits by risk managers
or clients that has been a barrier to short-sellmmther than investment managers’

fear of tracking error.

Market practitioners with different functional rsleébelieve that different factors
hinder short-selling. As an illustration, one invesnt consultant (E1) who advises
pension funds on investment strategy, argued tlsafitm had “been reasonably
sceptical of hedge funds; a) because of transpgrisaaes and being able to know
what’s going on inside, and; b) fees — they’'ve takeview that fees seem very high
relative to what they are trying to generate.” deter argued that this had not been
a client-led view, but instead was one that hachlgenerated inside the firm and
then communicated to advisory clients. By contrast,investment risk consultant
(D1) whose clients are money managers, argued difiezently: “I think the things
that stop them are : 1) they don't want to be sesnspeculators, but as
investors,...and 2) they don’t necessarily haveetkgertise to do it”. This suggests
that different factors create barriers for diffdremarket participants with respect to

short-selling.

A number of interviewees (e.g. B1, H1, M1) arguledt talthough direct constraints

help to explain the uncommonness of short-seliing,some combination of indirect
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short-sale constraints that best explains why tbein firms do not practice short-
selling. This confirms the importance ofdirect short-selling constraints in
understanding the short-sale reluctance puzzle.

For many firms, there is no single indirect constréo explain their reluctance to
short-sell, but instead a series of constraintsomment from the Head of Risk at a
long-only investment firm (B1) highlights the muléiceted nature of indirect short-
sale constraints from the perspective of each argtan: “there are certain things
associated with hedge funds: high turnover, spéoulastar fund managers, high
fees and a question mark about integrity. All afsth things go against some of the
founding principles of the firm and what peoplelmieve in.” He thus referred to a
series of constraints: ‘speculation not investingistitutional constraints’, ‘high
fees’, ‘reputational risk’ and ‘stakeholder accep&l — rather than just one

constraint - in explaining why his firm was not @ived in short-selling.

My interviews also reveal the inter-relatednessvafious constraints on short-
selling. For example (B1): “short-selling is assted with high turnover, event
driven, investment speculation if you like. Thatasspecific type of investment
trading really. | don’t see why it has to be asatad with that, maybe it's because of
the cost, if you have the view that fundamentatinsething is over-valued, you don’t
know when it's going to come down, maybe 3 yearsylme 5 years...or other
negative costs.” — he thus argued that the ‘tradimignvesting’ problem is linked to
‘direct costs’, ‘synchronization risk’ and ‘negatiexpected returns’ — three different
types of barrier. As a further example, the notiwet large pension funds should not
invest in funds that short-sell is related to latkransparency around short-selling (a
risk related constraint), but also to the instdgotl framework that surrounds pension
funds and the role and incentives of trustees (astitutional constraint).
Furthermore, this framework also creates a culbfiranacceptability’ around short-
selling and pension funds - it becomes sociallycalturally unacceptable for
‘prudent’ market participants to become involvedshort-selling. It becomes clear
from this example that social, institutional andkrrelated constraints are not

separate from one another, but are indeed intateebl
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To understand better the relationships that exastéen the various explanations and
reasons proposed by interviewees, | create a ‘rofphe explanations given by

interviewees (Figure 4.1):

Figure4 | Coustramts on Short Selling
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| have placed ‘direct’ short-selling constraintstive centre of Figure 4.1. | have
grouped indirect constraints into the five themesitled ‘risk’, ‘distribution of
returns’, ‘social’, ‘personal’ and ‘institutionakVhere there exists a clear connection
or association between two constraints on sholiagell have joined these with a
line. Some of these connections exist between tmstcaints within one theme (e.g.
the social constraint entitled ‘lack of acceptarise&€onnected to the social constraint
‘trading not investing’). Other connections spai tlvemes (e.g. the direct constraint
entitled ‘legal’ is connected to the risk-relatedlirect constraint named ‘unlimited
loss potential’, as legal prohibitions on shortiagl are sometimes the result of the
potential for unlimited losses that short-sellingroduces.). A closer examination of
the diagram reveals that some constraints on sledimg appear to be more
‘connected’ than others. The two most connectedtsiabe constraints are both
social in nature. These are ‘trading not investiagd ‘lack of acceptance’. It is also
possible to observe a series of connections that f complex around the risk-
related constraints: ‘recall risk, ‘manipulativeoshsqueezes, ‘crowded exits’, ‘lack
of transparency’ and ‘unlimited loss potential’.€fé are also connections between
‘lack of skill, shortage of ‘short-sale ideas’, perational costs’ and ‘high
management fees’. Finally, there are connectiomsd®sn ‘unattractive distribution
of returns’, ‘unlimited losses’ ‘reputational risk’negative expected returns’ and

‘negative income’.

Interviewees made only limited references to acacework on short-selling.
MacKenzie (2006) and Bernstein (2007) considerirtigact of academic theory and
thinking on financial markets. Each notes thatam ¢ake many years for academic
thinking to permeate market practice and to becuwngely accepted. Short-selling
and arbitrage play a central role in several nassital finance theories, including
Arbitrage Pricing Theory and the Black-Scholes-Meroption pricing model, both
of which are over 30 years old. The more recenkvadrClarkeet al. (2002, 2004,
2008) demonstrates that actively-managed portfolcen be made more

‘informationally efficient’ by permitting the liméd use of short-selling, Such
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research assists in building an academic ‘framewnonwhich to place short-selling,

thus making the practice more ‘acceptable’ to piaoers. Nevertheless, short-
selling comprises only a small proportion of mastrent postgraduate textbooks on
finance and investment. Even some apparently wvdeitated and experienced
investment managers admitted to me in intervievas tivey had poor knowledge of

short-selling.

A key finding from this research relates to theadiggion of two ‘social’ short-
selling constraints. First, | describe a distinatimetween ‘investing’ and ‘trading’.
There are two facets to this argument. One is ltrag-only investing differs from
short-selling in terms of rights and responsilabti Effectively, there is a legal
distinction between the two activities. Long-onlyldeers of shares amvnersof part

of the business, and have the right (and argudhby,responsibility) to vote on
certain routine and extraordinary corporate matt@isere is thus a relationship
between ‘investing’ and ‘ownership’. The other famethis argument concerns time
horizon — investment is associated with longer-téime horizons. Speculators or
traders are associated with shorter-term time boszbecause of phenomena such
as negative expected returns and synchronizatgin Tihis difference between the
two activities is somewhat blurred, in the sens# kbng-only holders can have short
holding periods for ‘investments’ and short-selleen also have long-term short
positions. Indeed this ‘greyness’ in how to defilmg and short-term was
highlighted by some interviewees. To the best of kngwledge, this ‘trading not
investing’ barrier to short-selling is new to theedature on indirect short-selling

constraints.

Secondly, there has developed a social perceptigermeral belief that short-selling
Is less socially ‘acceptable’ and less producthantlong-only investing. Only a few
interviewees counter-balance this perception whig potential benefits to market
efficiency arising from risk arbitrage activitids. fact, one highly experienced fund
manager (C1l) argued that “short-selling is esskntigarasitical.” This lack of
acceptance amongst stakeholders is partly reladethe ‘trading not investing’

barrier discussed earlier, but is also related to wnderstanding amongst
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stakeholders, such as trustees and consultantbeafinique risks in short-selling
(including, for example, unlimited loss potentidt)is further related to knowledge
of historical market abuses involving short-sellitgading to an air of suspicion and
unacceptability around short-selling. Short-sellecomes marginalized, despite its
academic credentials. However, interviewees arghetl the lack of stakeholder
acceptance for short-selling had been diminishingimportance, lessening an
important indirect constraint. This is consistenthwincreased short-selling over

several years.

Dechowet al. (2001) suggest two possible explanations for tfaslgal growth in

short-selling over the previous thirty years: detagon and the growth of the hedge
fund industry. | investigated this question through interviews. Interviewees cited
a series of possible explanations for the growtrshort-selling in recent years,
including the attraction of high fees for managefdong-short funds, increasing
acceptance by clients and investment consultaategdlation, improved technology
and systems, greater availability of derivativetimsients that can be used to
implement short-positions, improving knowledge ofos-selling and more

developed (i.e. more marketable) track records. e&Sofithese possible explanations
relate to reduced direct constraints (e.g. derdigula others to reduced indirect
constraints (e.g. reduction in the ‘lack of accap& and ‘lack of knowledge’

barriers). As an example of the impact of dereguidatone long-only investment

manager comments:

G1: “ The UCITS Il legislation will prove quite powerful force in providing more
tools in the tool kit for running funds and this ynehange the way firms like ours

look at short-selling.”

The ‘attraction of high fees’ is a business-drivenpply-side arguments for the
growth in short-selling — high fees are also regdrtdy some as barrier to short-

selling. The development of more marketable traatords could be regarded as a
supply side argument, or could alternatively becemed as evidence of some

investment managers’ knowledge, experience antiskshort-selling (and thus the
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diminishment of two indirect short-sale constrait8ack of knowledge’ and ‘lack

of skill’). The ability of short-selling to genempositive returns in falling markets is
seen by some (11, Ul) as an attractive feature tootblients wishing to manage risk,
and for businesses seeking to diversify their raeestreams and offset declining

fees at certain stages of the market cycle.

4.8 Conclusions

There exist many constraints on short-sellinghla study, | categorize five direct
constraints and twenty-eight indirect constraiftse indirect constraints can be
grouped into five broad themes: risk, distributadmeturns, institutional constraints,
social constraints and personal constraints. Taexdinks between these different
themes. There are also connections between caontstthat fall within the same
themes and relationships between some direct @nnistiand indirect constraints.

| find that market practitioners with different fttional roles believe that different
factors account for the short-sale reluctance muzahdirect constraints are
sometimes more important than direct constrainexjplaining why some firms that

invest or advise on investment are reluctant tetpr@ short-selling.

Dietheret al. (2008) suggest that it could be considered ‘un-Aca@’ to short-sell.

If this is a reference to patriotism, | find thatist cannot be generalized globally.
Patriotic reasons are firmly rejected by all intewees. In so far as it suggests that it
is ‘anti-capitalist’ to short-sell, there is onlynited evidence to back up this notion.
There is also limited evidence at best to suppoitvBlio’s (2002) notion that ‘fear
of tracking error’ is a key constraint to shorthsg. Arguably, it is the setting of
tracking error limits by risk managers or client&tt has been a barrier to short-
selling, rather than investment managers’ fearraéking error. The results from
these interviews could be ‘location specific’ ordgp specific’. However, these
results reveal at the very least that some sugestnade in the literature cannot be

generalized globally — an important finding.
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| identify two key social indirect constraints omost-selling: the ‘trading not
investing’ constraint and the ‘lack of stakeholderceptance’ constraint. Several
interviewees argued that the latter had been d#hing and believed that this had
contributed to the growth of short-selling in recgears. The distinction between
investing and trading is an important finding fréms research. There are two facets
to this argument. First, there is a legal distmttibetween the two activities:
investing confers ownership and voting rights aggponsibilities; short-selling does
neither. The second distinction concerns time looriz investors are perceived to
have long-term time horizons in the main, but sfsous or traders are perceived to
have shorter-term time horizons. Social and institial constraints are rational in
light of the specific roles and responsibilitiesatthexist within the investment
industry. For example, trust law requires trusteegvest in a ‘prudent’ manner.
Investment consultants are hired to advise trusteesngst others. The social
constraints of ‘lack of acceptance’ and ‘trading mwesting’ are, in a sense, the
collective wisdom of market participants built upeo many years. This collective
wisdom serves to guide or warn responsible membiesociety on how to behave
(or how not to behave) in investment matters. Iy Bgal dispute over prudent
behaviour, the trustee who has observed socialtreamis is on safer ground.
Personal constraints, such as ‘lack of knowledbewever, lack this rationality.
Academics have a role to play in solving this peoil | find that the works of Clarke
et al. (2002, 2004, 2008) have had a profound impactate @n interest in short-
selling. The acceptance of the ‘short-extensiomtfpbo structure — one that ‘solves’
the negative expected return problem by maintairan§00% net long position,
suggests that the ‘negative expected return prébdiesbeen a significant barrier to
short-selling. Additionally, interviewees highliglt a benchmarking problem,
whereby returns from long-short portfolios are stmes compared to those of
traditional long-only portfolios. This indirect stiesale constraint is also solved by
the short-extension portfolio structure. The susaddhe Clarkeet al. work suggests
that there are rewards for those able to desigtfghior structures that overcome
specific indirect short-sale constraints. Furthelensuch work assists in the gradual

convergence of market practice towards the themlesissumption of a stock market
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with many arbitrageurs, constantly trading in sacmanner as to drive stock prices

towards fair value.

4.9 Further Research

Amongst the many indirect constraints on shortisgllescribed by interviewees,
the risk-related constraints remain under-researeiné poorly understood. These
constraints should lend themselves well to quantéanalysis and are of relevance
to analysts, portfolio managers and risk managesslved in short-selling. In
particular, two of these constraints: crowded eaitd manipulative short squeezes,
are related to liquidity problems. Gecelyal. (2002) argue that if short-selling
problems explain the availability of factor portforeturns to unskilled managers,
then these short selling problems are not borrowosys, but perhaps liquidity
constraints. | contribute to the literature in Cleap 6 and 7 by studying these short-

sale constraints from the perspective of liquightgblems and risk.

Whereas the maximum loss that a long-only investaorsuffer is 100% of the
amount invested, short-sellers are exposed to pallgrunlimited losses. This can
deter short-selling, according to several of mgrnniewees. Gamboa-Cavazos and
Savor (2007) investigate short-covering and firat #hort-sellers close their
positions in response to rising stock prices. latar 8, | refine their techniques and
examine the response of short-sellers to accoutassgs.

To undertake this research into liquidity and niskated indirect short-selling
constraints, | create a new dataset by mergingrararcial stock lending database
from Data Explorers Ltd. with data on returns atiteo stock characteristics from
Datastream. This new dataset comprises daily semckng and stock return data for
up to 681 of the largest companies listed on thedba Stock Exchange from
September 2003 until May 2007. | describe the @htasChapter 5.
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5. DATA

5.1 Data Sources

| create a new dataset for the purposes of thisighey merging data from two
sources. The first of these is a commercial dawlbadJK stock lending data from
Index Explorers Lttf. This contains daily information on stock lendistgrting on
September 3rd 2003 when the database came inttercgs At inception, this
database included stocks from the 350 largest compéraded on the London Stock
Exchange. The data is sourced from CREST - thenagton responsible for
settlement of all trades on the London Stock Exgkaihe amount of stock on loan
is updated daily, but with a three day reporting (aefore December £22005 the
lag was five days). Over time, the coverage of camngs in the database increases
through the addition of smaller capitalization &®so that by the end date for this
sample, May 312007, there is stock lending data for 681 commariite smallest
of these companies have market capitalizations pgraximately £25 million
(approximately USD 40 million) as of 2007. A numlo¢éicompanies cease to exist at
some point during the 45 months (979 trading daggjied. This could be as a result
of a merger or acquisition, the lapsing of the camp into administrative
receivership, or a change to private ownershiphSmpanies are included in the
database until the date of their de-listing, tovpré survivor bias. | make use of all
stocks in the database and all dates in the safoplehich stock lending data is

available - public holidays and weekends are niyueacluded.

The Index Explorers database includes the followdlagly information for each

stock:

. Date

. Name of company

. SEDOL (a unique company identifier code)

%|ndex Explorers data has also been used by SaffSigurdsson (2007) and Mackenzie and Hendry
(2008).
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. Turnover (defined as the number of shares tradatctiy)

. Stock Price (defined as the previous day’s closiogk price)
. Volume (defined as turnover multiplied by stockcg)i
. Market Capitalisation (defined as number of shanegssue multiplied by

stock price)

. Shares on Loan (defined as the number of sharesteejpto CREST as being
on loart)

. Volume on Loan (defined as shares on loan multigby stock price)

. Percentage of Market Capitalization on Loan (defias the volume on loan

divided by the market capitalization)

. Dividend Record Dates (the dates on which the dembowners of shares on
that day become entitled to receive the next didldgayment)

. Stock Utilisation Rate (the percentage of sharedenavailable for borrowing
by stock lenders that are actually borrowed)

. Weighted Mean Stock Lending Fees (the weightedaaeenf the fees paid
by stock borrowers to stock lenders on initiatidnttee stock loan, measured as a

proportion of the value of shares borrowed).

| use Datastream to obtain the following data fibifa all FTSE All Share Index
constituents from Septembef, 2002 to May 31st 2007:

. Date

. Name of company

. SEDOL (a unique company identifier code)

. Daily stock returns (defined as the total retunndstock on that date)

. Book value per share (this value is generally ugdiannually for each UK

company and is reported to the public via finanstatements that are published up
to six month in arrears. Datastream then ‘backfile new book value to the end of

the last financial year. To account for the possiglay in reporting book value per

! Mackenzie and Henry (2008) argue that the usect sdustry-wide data removes the problem of
substitution effects across lenders that mightresgnt in studies, including D’Avolio (2002), Geczy
et al, (2002) and Coheet al. (2007), that are based on a single stock lender.
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share, | shift the ‘book value per share seriesklay six months for each company,
thus reflecting what is ‘knowable’ to market paemnts at any time)

. Free float percentage of shares (defined as theeptge of the total number
of shares in issue that are available to ordinavgstors i.e. that are not held away

from the market by government or close family iagts).

To facilitate the estimation of abnormal stock retuusing an asset pricing model, |
collect daily stock returns for the year before start of the Index Explorers
database. This ‘formation period’ runs from Septemf' 2002 to September®'l
2003 and the daily stock returns collected are tsestimate the beta of each stock

in the study.

Using each company’s SEDOL code as a unique identd reconcile stocks across
the two databases, | merge the two databases,arstiact a data set that includes
stock return, trading, lending and fundamentalrmfation for up to 681 stocks listed
on the London Stock Exchange, during the periochf&f September 2003 to %1
May 2007. Overall, the dataset is an unbalanceelpafndata for between 350 and
681 companies covering 979 trading days with 12 dt@éims per firm day, plus a
series of transformations such as the natural iitgas of daily stock returns. The
dataset was compiled and rearranged in Microsdit©Excel 2003 for import into
Eviews 5.1. For the remainder of the study, EViéaswas used. This new dataset
is used to address the research questions pos#dsirihesis, but is also a key

contribution in its own right, and can be made kdé¢ to future researchers.

5.2 Stock Lending as a Proxy for Short-Selling

Direct data on short-selling is not publicly avhimin the UK. Instead, stock lending
data is available, on a daily basis. Stock lendiatg as a proxy for short-selling, as
the process of short-selling generally requiresksttm be borrowed to facilitate
settlement of the trade. MacKenzie and Henry (206@8}e that: “The use of
securities lending data is a fairly new innovatiorthe literature and only a handful

of papers have had access to this type of datadimg D’Avolio (2002), Coheret
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al. (2007) and Saffi and Sigurdsson (2007).” Howevéeré are a number of
problems with using stock lending data as a praxyshort-selling.

First, shares do not need to be borrowed to urkkert@aked’ short-selling (see

Section 2.3). Naked short-selling for periods oé @ay or longer is unlikely to be
common, however, as it involves failed settlemeiRepeat offenders’ would soon
become known to the brokers for such trades, wholdvoease dealing with them.
So (1998) reports that the Hong Kong Stock Exchamgelucted 768 investigations
and made 15 prosecutions in 1997 for breach oftsediing rules that included a
prohibition of ‘naked’ short-selling. Intra-dayatftselling, though, does not require
the delivery of stock for settlement at the endtleg day, and so would not be
revealed by daily stock lending data. Jones (200¥)s that intra-day shorting

represents about 5% of daily volume in the earl30E9

Secondly, stock lending occurs for a number ofaeasther than short-selling. In
general, borrowing shares results in the temparecgipt of legal ownership of the
securities and so the borrower is entitled to dimus, voting rights and so forth.
Strategies exist to benefit from these arrangementgse include dividend tax
arbitrage and vote-buying (see Sections 2.2.3 aBdl)2 As an illustration, if the
‘borrower’ has a tax advantage over the ‘lendewjdgnd tax arbitrage is feasible.
Christoffersen et al. (2002, 2005) demonstrateei@®es in securities lending around
dividend record dates. With regard to the exera@fdhe voting rights by the
borrower, while being illegal in the US, it is mgreegarded as unethical in the UK.
Stock lenders are recommended to recall their shareor to record dates for voting
(see Myners, 2005). As a result of these varioastmes, the dataset can become
obfuscated. Christophet al. (2005) discuss the problem of obfuscation in short-
interest data arising from the aggregation of sposditions from market participants
with differing motivations (e.g. market makers, ioptmarket arbitrageurs, traders
expecting stock price declines). They provide ewtgethat some of the component
parts that are aggregated in short interest datanagatively correlated with one
another. With stock lending data, an even greatenber of motivations can exist,

including financing purposes and borrowing to elsrovoting rights. One of the

151



crucial issues for this study concerns the timeumadothe dividend dates, since
dividend tax arbitrage is common (see Section 2@y may obfuscate the data. To
minimize the risk that stock lending for divideraktarbitrage is confounded with
borrowing to facilitate short-selling, | remove ddrom three weeks before until
three weeks after the dividend record date for estolck in this study of stock

lending data. This is consistent with the methogleyed by Saffi & Sigurdsson

(2007). In studies that use stock lending datajlatt do not adjust for dividend tax
arbitrage (e.g. Awet al, 2007), results have not been fully consistentwitose

found in the core literature.

Thirdly, the extent to which market practitioneesl fto fulfil their obligations to
report stock lending to the market authorities iugher limitation on the use of
stock lending data as a proxy for short-sellingsddssions with practitioners

involved in stock lending suggest that this problemare, but unavoidable.

Finally, derivatives can be used to effect trarisast that are economically
equivalent to short-selling (see, for example, Géekl, 2004). The extent to which
the use of derivatives to facilitate short-sellisgransmitted into the stock lending
market influences the usefulness of stock lendiat és a proxy for short-selling.
Discussions with stock-lending practitioners suggéisat the majority, but not all,
short-sale-equivalent trades using derivativesudtimately hedged by the counter-

parties to those trades, through borrowing stocksatling short.

5.3 Advantages and Limitations of the Dataset

A number of studies into short-selling make usenohthly data (e.g. Senchack and
Starks, 1993, Dechowet al, 2001, and Gamboa-Cavazos and Savor, 2007).
Christophe et al. (2007) criticise the use of monthly short-sellingtaj as it

“represents only a snap-shot of total shorted shareone day during the month.”
Cohenet al. (2007) find that almost half the securities legdoontracts they study

are closed out within two weeks, while the mediantact length is 11 days. This
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suggests that monthly data could be inadequateufaterstanding the trading
practices of short-sellers. The dataset used ferstudy incorporates daily data on
shares borrowed (a proxy for shares shorted). filgiser frequency data allows for
an appropriate degree of granularity for the pregostudy of manipulative short

squeezes, crowded exits and the use of stop losses.

Some studies obtain trade-by-trade (or ‘flow’) datastock lending or short-selling.
These same studies tend to investigate shortergerieds. There is a balance to be
had, though: although flow data provides the higkegree of granularity, it would
be arduous to study flow data for long periodsioet However, studies over longer
periods could reveal trends and cycles not founshorter periods. Christoples al.
(2007) take flow data for a ten month period angregate it into daily data.
Similarly, Dietheret al. (2008) obtain tick by tick short-sale data for 0\&800
stocks during 2005 and aggregate it for each stothe daily level.

Due to differences in regulatory and institutiofraimeworks, evidence from studies
of US data are not necessarily representative b&weur outside the US markets.
For example, in the United Kingdom, the Financiain&es Authority does not
ordinarily impose specific restrictions or controls short-selling, unlike in the USA
(see Section 2.3). Instead, short-sellers are sutgegeneral market and regulatory
arrangements, including market abuse principlesthEtmore, studying data from
outside the USA can be used to counter the cmtidisat observed regularities in
empirical studies are simply due to data mining.lihited number of studies
investigate short-selling and its impact on stodkgs outside the USA (e.g. Aitken
et al, 1998, Biaist al, 1999, Poitras, 2002, Ackert and Athanassakos5,28fd Au
et al, 2007). However, these studies do not involverastigation of the indirect
short-sale constraints that | propose to studpimthesis.

Geczyet al. (2002) examines shares available for borrowing ¢tod available for
shorting), based on a single lender of stock fawalve month period. D’Avolio
(2002) examines an eighteen month period of data fsne stock lender. This thesis

draws on a longer time period than either Gesizgl. or D’Avolio, and uses market-

153



wide data on stock lending, rather than just dedenfa single lender. As such, it

makes a contribution to the empirical literature.

By observing the differences in returns betweenabgweighted and value-
weighted portfolios, Asquitlet al. (2005) demonstrate that the level of short-selling
Is more informative as a negative sentiment indicedr smaller capitalization stocks
than for larger stocks. Awet al. (2007) suggest that a study based on larger
capitalization stocks will produce more consenaatestimates for the relationship
between short-selling and stock returns compareal $tudy that includes smaller,
less liquid stocks. The smallest stocks in my ddthave a market capitalization of
approximately £25 million. Thus, ‘micro-cap’ stocse not included in my dataset,

suggesting a degree of conservatism in any findings

5.4 Descriptive Statistics

The dataset forms an ‘unbalanced panel’ datasehioh some cross-sectional units
have some of the time periods missing. This fornpanfel is a result of the number
of companies recorded in the Index Explorers dalgaowing over time as smaller
capitalization stocks are added. The resulting s#dtacontains 10,259,946
observations in the overall sample; 6,542,712 dtiwlare non-blank, and represents

an EViews file of approximately 400 Mb.

In Table 5.1, descriptive statistics are produagdtiree points in time: the first day
of the sample time period for which all the varegkxisted (01/09/2003), the last
day of the sample time period (31/05/2007) and rthe-point (15/07/2005). The
mean percentage of market capitalization on loaa lsw figure for each of the
shapshot dates (less than 3.5%), but the distobus positively skewed. From the
Jarque-Bera probabilities, it can be seen thafitiefive variables are not Normally-
distributed.
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Table 5.1: Descriptive Statistics for the Raw Datast

Descriptive statistics are provided for three pmiimt time: the first day of the sample time period
(01/09/2003), the mid-point (15/07/2005) of the partime period and the final day of the sample
time period (31/05/2007). The descriptive statsstare parameters that measure central tendency,
dispersion, minimum/maximum values, number of oleions, skewness, kurtosis and Jarque-Bera
statistics for stock price, market capitalizatipeycentage of market capitalization on loan, shares

loan, book value per share* and free float numibahares (%).

Price Market Cap  Market Cap  Shares on Book Value Free float

(GBp) {mill GBF) on Loan Loan per Share number of
(%) {mill) (GBP) shares (%)
Mean 348 9678 2190933 24265836 28.13055 1523835 AR.71614
Median 21775 311 1.62 545 1.1105 57
Maximum 20800 95755 1563 1078.8 186.318 100
Minimum 23 47 015 01 422447 9
Std. Dev. 9859779 861322 260429 79.08176 1868214 1715801
01/09/2003 Shewness 1655132 8035531 2 452568 § 2A0658 -16.40918 0.182926
Kurtosis 37.4108 75.15189 10.31674 116.0577 4211521 2.843507
Jarque-Bera 2440439 1120156 895.895 1603832 ARR2099 3757554
Probabhility n.on poo 000 000 000 052777
(Ohservations oo6 492 275 275 636 570
Mean 423317 2603.904 348463 3244019 251012 78.57348
Median 266 381 235 ga 1.261 g2
Maximum 23650 130630 19.32 8661 228 100
Minimum 585 a1 032 0z -7B.755 "
Std. Dev. 1030256 5924 584 3137033 7TRE7I7 1013917 17 03667
Shewness 18.65561 87192 1.647085 £.389255 1677574 0921704
Kurtosis 409.2458 9173508 5082677 5778028 348 8407 3.610788
1507/2005
Jarque-Bera 4416875 184346 248 2996 41002 37 J2AR354 85 44044
Probability 0.0 p.oo 0.00 0.00 0.00 p.o0
Observations B37 541 an an G458 626
Mean B10.4427 3034235 3037874 202274 3314581 74.67109
Median 399 4R3 178 300 1467 77
Maximum 2R725.01 109377 2933 37932 4T 100
Minimum 585 20 oo 0.00 -2.855 18
Std. Dev. 1203.783 100B5.52 360918 1640289 13.12218 17.355
Shewness 1683103 67268114 2623158 2NTT 17.33452 -0.643486
Kurtosis 330.68056 57 OREA3 1292178 5380428 337 A389 2 958836
317052007
Jargue-Bera 3071946 82650.91 3506.041 8022336 2229372 47 56819
Probabhility 0.0 p.oo 0.00 0.00 0.00 p.o0
Observations G81 £33 (olals] (olals] 473 G7a

* For the BV variable the snapshots presented are for the BV shifted.
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Histograms for each of six variables are presemedable 5.2 below. For the
purpose of visualization the histograms are coosttl using the mid-point
shapshots. In order to improve granularity of tretdgrams, any outliers further than
three standard deviations from the mean are remdtl@d is done only for

illustrative purposes with these histograms andsame affect the rest of the study).

Table 5.2: Histograms for the raw dataset

Histograms for six variables (stock price, markagtitalization, percentage of market capitalization
loan, shares on loan, book value per share andilraenumber of shares (%)) are constructed. For
the purpose of visualization the histograms aredpeed using the mid-date snapshot"(1mily,
2005). In order to improve the granularity of thistbgrams, outliers of greater than three standard

deviations from the mean are removed (this is don#he illustrative purposes only).
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Tables 5.3 and 5.4 present descriptive statisticthe logarithms of the six variables

considered earlier.

Table 5.3: Descriptive Statistics for the logarithnc dataset

Descriptive statistics are provided for three pwiimt time: the first day of the sample time period
(01/09/2003), the mid-point (15/07/2005) of the partime period and the final day of the sample
time period (31/05/2007). The descriptive statsstare parameters that measure central tendency,
dispersion, minimum/maximum values, number of obstions, skewness, kurtosis and Jarque-Bera
statistics for six variables: stock price, markapitalization, percentage of market capitalization

loan, shares on loan, book value per share* amdffivat number of shares (%).

Frice Market Cap  Market Cap Shares on Book Value Free float

(GBp) {mill GBP) on Loan Loan per Share number of

{%a) {mill} {GBF) shares (%)
Mean 5.316258 5.046764 0.487787 1.834715 0.058558 3.981826
Median 5383342 0.739793 0.482426 1.704748 0.188966 4.043051
Maximum 9.592818 11.46955 27491592 B.983604 5227455 460517
Minimem 0.854415 3.850147 -1.89712 -2.302685 -5.521461 2197225
Stid. Dev. 0.968359 1.60877 0.894732 1.773584 1.2668237 0.359823
01/00/2003 Skewness 0272131 0.993857 0.0553587 0180727 -0.629466 -1.253193
Kurtosis 5221265 3.76551 2.824535 2377743 5.023534 5.077885
Jarque-Bera 127 7051 93.01533 0.493385 5.93EHI0 142.2571 2517399
Probability 0.0a 0.00 078 0.05 0.00 0.00
Ohservations 586 432 275 25 G071 570
Mean 5.567265 5.24073 0.880144 2194331 0.252253 4.333748
Median 5583456 5.9428 0.854415 2140086 0.293037 4.406719
Maximum 10.07112 11.78012 2961141 5.764 5.399338 460517
Minimeum 1.766442 3931826 -1.139434 -1.609438 -1.710531 2397895
Std. Dev. 0.930843 1.460353 0.873153 1.655141 1.204421 0.266321
Skewness 0.215372 1.047292 0.0553595 0.071518 -0.387375 -1.963546
Kurtosis 4853555 3923735 2261525 2.4469584 4299419 9.1565842

15/07/ 2005
Jarque-Bera 96.11709 118.1313 7225514 4 Z3EHI0 59.12545 1391147
Probability 0.0a 0.o0 0.03 012 0.0 0.00
Observations 637 a1 3N 3N 520 626
Mean 5899454 5.474853 0.415943 1.239666 0.420813 4279769
Median £.59588951 BA37T727 0.576613 1.193923 0.439221 4.343805
Maximum 10.19336 11.60256 3.3786M 8.240985 5578857 4 60817
Minimeum 1.766442 2995732 -4 60517 -2.302585 -3.963316 2.890372
Std. Dev. 1.01162 1.495919 1.345159 2.045757 1.20275 0.275389
Skewness 0.276713 0.932308 019932 0.144035 0.147303 -1.4858595
Kurtosis 4.001557 3.59038 3.190457 2387254 4254511 5865658
31/05/2007

Jarque-Bera 37.15639 101.5424 43.7971 1.22E+0 3115017 481.4841
Probability 0.0a 0.00 0.00 0.00 0.0 0.00
Observations 681 539 665 538 450 G678

* For the BV variable the snapshots presented are for the BV shifted.
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Table 5.4: Histograms for the Logarithmic Dataset

Histograms for six variables (stock price, marlkagtitalization, percentage of market capitalization
loan, shares on loan, book value per share andiltaenumber of shares (%)) are constructed. For
the purpose of visualization the histograms aredpeed using the mid-date snapshot"(1mily,
2005). In order to improve the granularity of thietbgrams, outliers of greater than three standard

deviations from the mean are removed (this is donthe illustrative purposes only).
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An analysis of the time series of percentage ofketacapitalization on loan series
for each stock shows that this can be a highlytilelaeries. Dividend-paying stocks
often experience large increases in shares on &waund divided record dates,
indicating a dividend capture effect that is cotesis with dividend tax arbitrage.

Nevertheless, some cross-sections experience astril/ high level through the

observed period. During some dates in the samplendximum value for this series
exceeds 100% for some companies, signifying thatolaed shares have been re-
lent.

5.5 Outliers
For the first and last snap-shot dates (01/09/204831/05/2007), | construct box-

plots for each of the six variables considered att®n 5.4, to provide a visual
summary of outliers in the dataset. These are showable 5.5 below:
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Table 5.5: Box-plots

Box-plots are constructed for each of the six \a@es in the dataset for the first (01/09/2003) &ord
the last (31/05/2007) snap-shot dates. They interqmtovide a visual summary of the outliers in the
dataset. For most of the variables there are motleis in the last snapshot of data than in th&t fi

one, which is consistent with the notion of a gnagvpanel.
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For each variable, | identify outliers in the stishmple using two techniques. First, |
observe data points that lie more than three stdndieviations from the mean for
each variable. Secondly, | observe daily change=ach variable that are more than
three standard deviations from the mean daily chamgble 5.6 below reports the

frequency of these outliers by variable.

Table 5.6: Outliers

The top panel of the table shows for each of thevariables the number of observations greater than
three standard deviations from the mean as wédis a&sjuivalent presented as a percentage of the tot

number of observations. The bottom panel of théetgibesents the number of occasions (and its
percentage equivalent) each variable has changederday by more than three standard deviations

from the mean daily change. Both measures aimgtuoa ‘exceptional’ data points.

Price Market Cap Market Cap Shareson Book Value  Free float
(GBp)  (mill GBP)  onLoan Loan  perShare  number of
(%) (mil) (GBP) shares (%)

> or<than  Number of obsarvations 43 42 A 3649 4% 1300
(R+3@)  S%ofsample 0.3336% 017% 083% 09180%  22378% 01608%
sor<than  Numbor of obsarvations g10 1e7 IR RY29 AT g7
{i. £ 30) Y% of sample 0.0797% 021% 092%  16472% NAT 1.0151%

*the information is not applicable as BY changes once a year

In studying manipulative short squeezes and crowadets in the next sections of
this thesis, | am concerned with exceptional situst for short-sellers. As such,
‘outliers’ in each variable are likely to be impamt and so are not removed from the

dataset.

5.6  Asset Pricing Model for Estimating Abnormal Retirns

In choosing an asset pricing model for the purpogesliculating abnormal returns, |
note that Asquith and Moelbroek (1996) establisdt the negative relation between
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excess returns and short positions is robust tarigty of techniques for calculating
excess returns. Dechaat al. (2001) measure excess returns by adjusting eaatsfi
return by the equal weighted return for all NYSE &kMEX shares over the same
time period. They make no adjustment for risk agrisms and cite previous
research in this field that has been robust to g@bsuin the asset pricing model used.
Figlewski (1981) and Figlewski & Webb (1993) makseuwf the CAPM model.
Asquith et al. (2005) and Boehmaeat al. (2008) use several asset pricing models to
estimate abnormal returns for short-sellers and fia significant difference in the
results. Cavazos and Savor (2007) apply both beadtiadjusted returns approach
and Fama-French three factors regression to stuelyralationship between short
selling activities and subsequent abnormal retuand,obtain similar results for both.
In fact, results in this research area have bedorarly robust to changes in asset
pricing model. | note this phenomenon, and in tleéisearch, | choose to use the

CAPM model for its simplicity. Abnormal returns asalculated as:
AP?,t = R,t - |_Rf ot :31 (Rm,t_Rf t )] (1)

Where R is the return of stock on dayt, andR;, is the risk-free rate on day

R . is the market return on daywhich is calculated from the total return index f

m,t

the FTSE All Share index3 represents the correlation between the returretank

i and the market return premium, which is estimatsithig CAPM over the period
from 2'% September 2002 to 31August 2003, which is a one-year period that
precedes my stock lending sample data period. Busenth LIBOR as the risk free
rate. LIBOR is commonly used as a risk-free prdxyote that this series was ‘well-
behaved’ during the period of study, but becamesually dislocated during the
2007-2009 US and UK banking crisis. In a studst tiises UK stock lending data
from CREST, Auet al. (2007) use weekly one-month LIBOR rates as theiasuee

of the risk-free rate and estimate one-month cutivaélabnormal returns relative to
FTSE 350 index returns.
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6. CAVEAT VENDITOR — CROWDED EXITS!"

6.1 Introduction

Geczyet al. (2002) argue that if short-selling problems expldie availability of
factor portfolio returns to unskilled managers,ntiieese short selling problems are
not borrowing costs, but perhaps liquidity constigi In this chapter, | consider
crowded exitsa liquidity problem that is unique to short-sellefsowded exits have
yet to be examined in the literature, and this wffilts this gap. Crowded exits arise
in stocks where short-sellers hold large positiaiative to normal trading volume,
and when a catalyst prompts short-sellers to cdleir positions rapidly and
simultaneously. Catalysts include, but are nottlahito, public news releases by
companies. The temporary excess of demand for gtekive to normal trading
volume leads to upward pressure on the stock @amcethese events are associated
with losses to short-sellers that are economicaltg statistically significant. As
such, the risk of a crowded exit represents amaaticonstraint on short-selling. My
strategy of enquiry is to explore the databaserdest in Chapter 5 to develop an

understanding of how liquidity constraints can ircipan short-sellers.

As part of any description of crowded exits, ithslpful to explain how a short
position might become ‘crowded’ in the first instan One possible scenario is
outlined below. Initially, one or more traders witlegative information about a
company short-sells stock in that company. Thigesgnts informed trading and
leads to an increase in the number of shares shdrighe interest of transparency,
most developed stock markets require the publicatib data on short-selling or
stock lending, and so the above increase in shtatast is made public. Note that a
substantial body of empirical research shows tleavity shorted stocks perform
poorly (see, for example, Dechat al. (2001), Angekt al.(2003), Gopalan (2003),

" This chapter forms the basis of a University oinBdrgh Working Paper entitledCaveat Venditor
— Crowded Exits!” by James Clunie, Peter Moles ¥ndn Gao. The paper was presented at the
Midwest Finance Association conference in Chicagdarch, 2009 and has been accepted for
presentation at the European Financial Managenuatieznce in Nantes in April, 2009.
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Ackert and Athanassakos (2005), Dietle¢ral, 2008 and Boehmest al, 2008).
Market participants who are aware of this literataan simply short-sell stocks that
are seen to be heavily shorted, in an attempt teefiiefrom the short-sellers’
information. This is an ‘imitation strategy’, othexamples of which are described in
Fligstein (1996, 2001), White (1981, 2001) and MexkKie (2006). In so far as this
imitation strategy occurs in markets, it followsatteavily shorted stock positions
contain both informed traders and noise traderdtation strategies, however,
contain the seeds of their own destruction. In ifustration, imitation leads to an
increase in the size of the short position relativethe liquidity of the stock. A
crowded position thus develops, based on a mixnédrmed short-selling and

‘rational imitation’.

| refer to short positions that are large relatvenormal trading volume as ‘crowded
positions’. With a catalyst, rapid and simultaneshert-covering can commence and
the crowded position becomes a ‘crowded exit’. i@ is akin to the audience in a
crowded theatre rushing to a narrow exit door aheefire alarm sounds...only so
many can leave the building in any given intervdime. A variety of catalysts for a
crowded exit are possible: a company could release positive information to the
market; a sell-side analyst could upgrade his &gmiforecast or trading
recommendation on a stock; or informed short-sellmuld receive new, private
information and start to cover their positions,bi followed by imitators. Another
catalyst could be that short-sellers become un#bléold their short positions
(because of client redemptions, stock loan reaalyrgin calls or risk control
mechanisms) and are forced to cover their positiagghis is revealed to the market
via public stock-lending data, it could be miscomstl as informed buying and act as
a catalyst for short covering by imitators. Finallganipulators buying shares in a
company could prompt short covering amongst tradeh® misinterpret the
manipulative trades as informed buying. From intems with practitioners, | find
that short-sellers perceive crowded exits to bkyrigt could become difficult to
cover a short position when desired, or the shaleiscould suffer losses due to

‘market impact’ for demanding liquidity to coveshort position quickly.
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| examine crowded exits in detail by using the coghpnsive dataset described in
Chapter 5. This dataset contains stock lending fdatap to 681 stocks listed on the
London Stock Exchange front' Bep 2003 to $1May 2007. The main findings of
this research are as follows: crowded exits arec®d with positive abnormal
returns (i.e. losses to short-sellers) of up to 2%%r a period of 60 days, and this
result is both statistically and economically sfgpaint. | infer that short-sellers thus
face an important indirect constraint on shortisglin the form of crowded exits.
New, long-only investors would generally be unablexploit this finding by buying
into crowded exits, as by definition these argulld positions; however, incumbent

short-sellers, unable to readily cover their possi, suffer losses.

6.2 Methodology

6.2.1 Definitions of Variables

In this chapter, | standardize shares on loan liiyshe number of shares outstanding
and, second, by the free float number of sharesh Bathese measures serves as a

proxy for short interest.

The proportion of market capitalisation on loan (®IQ of a stock on any given day

is calculated as:

Sharesnloan
Outstandilg Shares,

MCOL,, = (6.1)

This measure represents the proportion of a compamutstanding shares that are
on loan on day. By dividing by outstanding shares, this ensuhes the measure of

short interest is not dominated by larger firms.

I introduce the proportion of free float on loar-(BL) as a second measure of short-

interest that is better attuned to the liquidityaaftock. It is calculated as:
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SharesnLoan (6.2)
Sizeof FreeFloat |

FFOL,, =

The ‘size of free float’ is the total number of sbmiin issue that are available to

ordinary investors (i.e. excluding shares held byegnment or long-term family

interests).

| also measure the shares on loan relative toahmal trading volume for each firm
day. | calculate the ‘Days to Cover Ratio’ (DCR) aakey factor for identifying

‘crowded positions’. This ratio is calculated as:

SharesnLoan, (6.3)
AverageDaily TradingVolume '

DaystoCoverRatio ; (DCR)=

Shareson Loan, is the closing number of shares on loan for stamk dayt.
AverageDaily TradingVolumg, is the moving average of the trading voluore

stocki from days (-61) to (-1). | choose 60 days of trading volume as a comfse
between the risk of including out-dated informat@ntrading volume and the risk of

one or more exceptional days influencing the moawgrage figure.
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6.2.2 Constructing Portfolios

The primary goal of this chapter is to measure ahaormal returns of stocks
experiencing crowded exits. A portfolio approach applied as it allows the
researcher to replicate gross and risk-adjusteninetor a potential trading strategy;
and it captures certain non-linearities that migiharacterize the patterns of
subsequent returns (Pan and Poteshman, 2006). débr day, | sort the data to
construct equal-weighted portfolios containing ktoddentified as going through
crowded exits. | study the characteristics of theusities included in the crowded
exit portfolios, and estimate the abnormal portfoteturns for subsequent time

periods.

| use two approaches to select portfolios of stodkee first approach is a ‘simple
sort’, identifying stocks on each day based onrtibgilys to Cover Ratio (DCR)
ranking relative to other stocks. The DCR is ailigjy ratio: the higher the ratio, the
more difficult it should be for short-sellers tquidate their positions without having
market impact. This simple sort thus creates photo that differ by the
‘crowdedness of short positions’. The second apprasa ‘double sort’. In addition
to sorting by DCR, | also divide portfolios accardito whether or not each stock is

experiencing exceptional short covering.

Simple Sorts

For each day, | rank all stocks by DCR. | then tats three portfolios containing
the 99", 95" and 98' percentile of stocks by DCR. These higher pertemti

represent the most ‘crowded’ short positions. Agueaisite of a crowded exit is that
the stock should have a high level of short interektive to its liquidity, and this

simple sort captures that condition.

Double Sorts
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| carry out simultaneous sorts, creating portfoli@sed on a ranking of stocks by
DCR and also whether or not they meet the teshafvé1g an ‘exceptional’ decrease
in shares on loan. Instead of sorting stocks intiependent percentiles twice, | sort
stocks into 99, 95" and 98 percentiles based on DCR, and narrow down the
portfolios by controlling for ‘exceptional’ chang@s short interest on the previous
day. | define the resultant portfolios as portfeliof stocks experiencing crowded
exits: these portfolios include stocks with high R&Cand showing ‘exceptional’
changes in short interest on the previous day.éfmel an ‘exceptional’ reduction in
short interest level, | use two criteria. Firstijlier the data to include only stocks

with decreasing shares on loan. See equation (dyvbe
Change in shares on loa £ shares on loar)(— shares on loart-{) (6.4)
A negative number indicates that short-sellerscaxering their positions on day

Only publicly-traded stocks are generally loaned aa it important in any study of
liquidity problems to consider each firm's freedtorather than total shares
outstanding. | use the proportion of free float loan in defining an exceptional
decrease in short interest level. | first calcultie change in the free float on loan
(CFFL) from dayt-1 to dayt. The average change across all stocks for tdiay
defined as the cross sectional mean ontdagcording to the equation below:

> CFFL;,
Average market chang€fFFL,, ) ="+—— (6.5)
’ n

Wheren is the total number of stocks in the universe ay | adjust the daily
change in free float on loan for stockCFFL, ) for the market average change, and

obtain the adjusted daily change in free float @l relative to the market average
change, as shown in the equation below:

CFFL,

Relative daily change for stock RCFFL ) =
Y J K ko) CFFL,,

(6.6)
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Next, | test whether or not eadRCFFL, is ‘exceptional’. For each firm day, |
calculateRCFFL , for each day from day-@1) to day ¢-1) and measure the mean
and standard deviation of this series.RICFFL , exceedst 2 standard deviations, |

determine this to be an ‘exceptional’ change. Ifs tlexceptional change is
accompanied by fewer shares on loan and a lowerLCHFis defined as an
exceptional decrease in the level of short intefdsing this technique and having
already undertaken a simple sort, | proceed toragpaach of the DCR groups into
two smaller portfolios: a ‘Crowded Exit PortfoliGivhere each stock experiences an
exceptional decrease in short interest) and a Qtotvded Exit Portfolio’ (the stocks
do not experience an exceptional decrease in siterest).

| study the characteristics of securities foundha ‘Crowded Exit Portfolios’ and
compare to those for the ‘Not Crowded Exit Portisli These characteristics include
the short interest ratios defined in Section 6.2rid liquidity factors (daily trading
volume and percentage of outstanding shares teatree floating). | also measure
fundamental factors, including market capitalizationarket-to-book, volatility of
returns, and past returns. The ‘past return’ isrélve return for a portfolio of stocks
over the previous 20 trading days.

6.2.3. Abnormal Returns around Crowded EXxits

Portfolio abnormal returns are estimated from th&P® model, as described in
Chapter 5. | calculate equal-weighted portfolio @lomal returns for each portfolio
resulting from a sort. In measuring abnormal retuiwllowing crowded exits, for
each portfolio | skip one day and hold the portdsloverN trading days. | start the
holding period on dayt{2) to reduce the risk that stock prices are dispribquately

at either ‘bid’ or ‘ask’ (see, for example, Kaul damNimalendran, 1990, for a
discussion of the ‘bid-ask bounce problem’). | océdte Cumulative Abnormal
Returns (CAR) over a series of holding periods 1,10, 20 and 60 days) to
investigate the aggregate losses to short-selléis eannot or do not cover their

positions.
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Cumulative abnormal returns for periods of up tad@@s are estimated for each day,
and thus there is a problem of ‘overlapping’ dataatidress. Estimates based on
overlapping periods could capture autocorrelatind heteroskedasticity in a firm’s
excess returns, thus biasing the results. SencratiStarks (1993) use monthly data
and apply an event window covering 15 days befand after short interest
announcement date to avoid the overlapping problngel et al. (2003) study
stocks returns by partitioning their study sampil® inon-overlapping four-day sub-
samples. However, | am using daily data to obtasaigr granularity in studying
liquidity problems, and such techniques would n@tshitable for this study. Since |
rank by DCR daily and hold portfolios for a subsewtN days, | need to adjust for
unknown autocorrelation and heteroskedasticityetnms. The Newey-West (1987)
Heterockedasticity Autocorrelation Covariance (HARatrix Estimator is widely
used for such adjustment. Dietlatral. (2008) sort stocks into quintiles based on the
percentage of daily trading volume due to shottirggland study the day+2) to
day ¢+5) holding period. They use the Newey-West (198 f)raach with lag 5 to
adjust for autocorrelation over the overlappingdimay period. However, Petersen
(2008) notes that, although the Newey-West HAC maistimator is more efficient,
its weighting scheme is not as optimal as clustétédte (1980) standard errors.
Also, if there is a requirement to adjust for aotoelation, the test is mis-specified.
To solve this problem whilst making full use of tldaily data, | undertake a
calendar-time approach to calculate average detlyrms. This approach is used by
Mitchell and Stafford (2000) and Boehmet al. (2008) to address the overlap

problem.

The daily abnormal return on portfollm AR, is given by:

AR, =73 AR, 67)

AR, is the abnormal return for thé& stock assigned to portfolip based on the

daily ranking of DCRI is the number of stocks contained in the portfolio
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| skip one day to avoid the bid-ask bounce probéert estimate the abnormal return
from day (+2). | establish the window for one day2, t+3], 5 days {+2, t+6], 10
days [+2, t+11], 20 days +2, t+21], and 60 dayst}2, t+61]. The Cumulative

Abnormal Return (CAR) is estimated based on thev@alvandows.

6.3. Results

Table 6.1 below shows summary statistics for th#erample period {1September
2003-3f' May 2007) and for three ‘snapshots’: the samplgiriéng date (¥
September), the sample mid-date{I6ly 2005), and the sample end date'(@hy
2007). Panel A presents statistics for variabldated to stock lending. Panel B
presents statistics for stock characteristicsPdnel A, by comparing the mean to the
median and the upper percentiles for shares on ibenclear that the distribution of
shares on loan is skewed. Likewise, the Days toe€&atio (DCR) distribution is
also skewed. Whereas Gamboa-Cavazos and Savor)(#6@ increasing short
interest for NASDAQ stocks between 1988 and 208dret is no obvious increasing
trend in short interest for London Stock Exchangelks during the period 2003 to
2007.
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Table 6.1 Summary Statistics

Panel A reports summary statistics for a series of short-selling measures. Shares on Loan is the number of shares borrowed over the
period (01 Sep 2003 to 31 May 2007), which acts as a proxy for the number of shares shorted. Market Cap on Loan is the number of
shares on loan divided by market capitalization over the sample period. Free Float on Loan is the number of shares on loan divided by the
size of the free float, providing a liquidity-adjusted meaure of short interest. DCR (Days to Cover Ratio) is the number of shares on loan
divided by average daily trading volume, which measures how many days of normal trading volume it would take for short-sellers to cover
their positions. Panel B reports summary statistics for stock characteristics. Market Cap is used to measure the firm size, and B/M refers
to lagged book-to-market ratio as defined in Fama and French (1993). Trading Volume is the number of shares traded in the market per
day. Free Float shows the percentage of outstanding shares which are publicly traded. Each panel reports statistics for the whole sample
period and also snapshots for the beginning sample date (01 Sep 2003), the mid-date (15 Jul 2005), and the final sample date (31 May
2007).

Panel A: Short Selling Summary Statistics

Shares on loan (millions) Market cap on loan (%) Free float on loan (%) DCR (days)
01 Sep 2003-31 May 2007 mean 23.39 2.90 4.68 7.88
median 4.40 1.84 2.70 4.48
Std.Dev 74.99 3.07 5.68 29.29
01 Sep 2003 (Snapshot 1) mean 28.84 2.43 4.57 6.74
median 5.50 1.64 2.79 3.51
Std.Dev 81.60 2.43 5.18 19.01
15 Jul 2005 (Snapshot 2) mean 33.38 3.55 4.55 7.94
median 9.90 241 2.69 5.02
Std.Dev 77.58 3.18 4.39 15.65
31 May 2007 (Snapshot 3) mean 33.27 3.37 4.42 8.42
median 4.35 2.18 2.53 4.30
Std.Dev 191.39 3.66 5.49 28.49

Panel B: Stock Characteristics Summary Statistics

Market Cap (millions)  Daily Trading Volume (millions) B/M Free Float (%)
01 Sep 2003-31 May 2007 mean 2293.7 3.24 0.67 66.54
median 370.0 0.31 0.50 69.00
Std.Dev 8485.1 15.74 151 21.64
01 Sep 2003 (Snapshot 1) mean 1571.2 4.95 0.89 56.95
median 272.0 1.19 0.65 57.00
Std.Dev 7165.7 11.56 3.36 14.69
15 Jul 2005 (Snapshot 2) mean 2495.5 6.14 0.69 82.07
median 3835 1.75 0.53 85.00
Std.Dev 10011.4 12.76 119 15.66
31 May 2007 (Snapshot 3) mean 2700.5 471 0.48 74.99
median 459.5 0.84 0.36 78.00
Std.Dev 7817.9 10.96 0.37 17.68

6.3.1 Simple Sorts
For each day, stocks are ranked according to D@Rpartfolios containing the 89

95" and 98 percentile of stocks by DCR are constructed. Thetfgio

characteristics resulting from these simple sagsshown in Table 6.2 below:
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Table 6.2 Portfolios based on Simple Sorts
This table reports the characteristics of portfolios sorted daily by Days to Cover Ratio (DCR) over the
period 01 September 2003 to 31 May 2007. DCR is calculated as shares on loan divided by average daily
trading volume. The first column shows variables for the entire sample, the following three columns show
the 99th, 95th, and 90th percentiles by DCR respectively. Past Return is calculated as the raw percentage
return of each portfolio over the previous 20 trading days.

All 99th Percentile 95th Percentile 90th Percentile
DCR>19.4 DCR>12.4 DCR>8.11
Panel A. Short Interest
DCR (days) Mean 7.88 147.26 52.87 34.71
Median 4.48 62.68 25.76 19.36
Std. Dev. 29.29 224.63 119.21 86.97
Shares on Loan Mean 23.39 25.90 26.31 33.17
(in millions) Median 4.40 14.10 7.80 9.40
Std. Dev. 74.99 63.48 58.36 67.72
Mkt Cap on Loan (%) Mean 2.90 5.60 6.22 6.20
Median 1.84 3.54 4.66 4.90
Std. Dev. 3.07 4.19 4.39 4,52
Free Float on Loan(%) Mean 4.68 9.82 10.77 10.66
Median 2.70 6.75 7.76 7.93
Std. Dev. 5.68 7.93 9.05 9.04

Panel B. Stock Liquidity

Turnover by shares Mean 3.24 0.45 1.21 1.94
(in millions) Median 0.31 0.10 0.16 0.26
Std. Dev. 15.74 2.10 3.82 5.35
Free Float (%) Mean 66.54 65.34 66.07 66.64
Median 69.00 65.00 68.00 69.00
Std. Dev. 21.64 21.64 20.00 20.42

Panel C. Other Stock Characteristics

Volatility Mean 0.24 0.25 0.24 0.25
Median 0.22 0.22 0.22 0.23
Std. Dev. 0.14 0.14 0.12 0.12
Mkt Cap Mean 2294 697 983 1574
(in millions) Median 370 444 443 499
Std. Dev. 8485 3740 2980 5093
Book to Market ratio  Mean 0.67 6.21 1.86 1.21
Median 0.48 0.47 0.55 0.49
Std. Dev. 37.91 15.36 7.68 5.52
Past Return (%) Mean 1.93 2.23 141 1.49
Median 1.60 1.67 1.34 1.36
Std. Dev. 8.37 8.72 7.81 7.60

Panel A reports the variables related to shortr@ste Unsurprisingly, the higher
DCR percentiles have higher short-interest. Pangir&ents statistics associated

with liquidity factors: As expected, liquidity isegerally poorer in portfolios with
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higher DCRs. A high DCR thus typically results frdine combinationof high short
interest and poor liquidity. Panel C presents &iai for other portfolio
characteristics, including market capitalizationpck return volatility, book-to-
market ratio and past returns. Boehraeal. (2008) find that high shorting tends to
occur in small stocks. In addition, small stocke arkpected to have lower trading
volume and poorer liquidity. Considering these tieatures, | expect the higher
DCR percentiles to be dominated by smaller stoBlesel C reveals that the higher
DCR portfolios show a lower mean market capitaiczathan for the whole sample.
In fact, mean market capitalization declines monwlly with the higher DCR
portfolios. The mean portfolio book-to-market ratiges with DCR ratio and each of
the higher DCR portfolios has above average bookmtoket ratio. Based on
medians, however, no clear relationship existss Baggests that a small number of
‘value’ stocks dominate the mean figures. Boehgteal. (2008) point out although
short-sellers are able to identify over-valued ksotigh levels of short-selling are
neither necessarily nor sufficiently related tooa Ibook-to-market ratio. Financial
distress risk is likely to be present with extremadue stocks. There is no apparent

relationship between volatility and DCR, or betw@ast returns and DCR.

Table 6.3 below presents the abnormal returns amdulative abnormal returns

associated with higher DCR portfolios.
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Table 6.3 Abnormal Returns and Cumulative Abnormal Returns based on Simple Sorts (%)
The Table reports abnormal returns and cumulative abnormal returns (CAR) for higher-percentile DCR
portfolios from 01 Sep 2003 to 31 May 2007. Stocks are sorted into 99th, 95th, and 90th percentiles based
on their Days to Cover Ratio (DCR). Portfolios are re-balanced daily. By skipping one day to avoid concerns
about bid-ask bounce, daily abnormal returns, cumulative abnormal returns and t-statistics are calculated
using a calendar-time approach with a holding period of 1, 5, 10, 20, and 60 trading days. All returns are
quoted as percentages.

99th Percentile 95th Percentile 90th Percentile
AR(+1) Mean 0.034 0.020 0.027
t-Stat 1.345 1.720 * 2.429
CAR(+5) Mean 0.127 0.127 0.116
t-Stat 1.188 2.710 *=* 2.951 **
CAR(+10) Mean 0.291 0.307 0.263
t-Stat 1.032 3.250 ** 3.423 *x*
CAR(+20) Mean 0.348 0.562 0.622
t-Stat 1.742 * 2.989 4,265 ***
CAR(+60) Mean 2.027 1.203 1.463
t-Stat 1.682 * 1.970 ** 3.419 *x*

Note: * indicates significance at 10% level, ** indicates significance at 5% level, and *** indicates
significance at 1% level.

Table 6.3 reveals positive abnormal returns foeafcthe higher DCR portfolios
over each time period considered. Statistical fitance is generally stronger over
the longer holding periods; and for thé"%hd 95 percentiles compared to the™9
percentile. This latter effect is due to the lowelatility of abnormal returns in the
90" and 9%' percentile portfolios, such that statistical sfigaince can be established

at a lower abnormal return.

6.3.2 Double Sorts

Table 6.4 below shows portfolio characteristics fbe higher percentile DCR
portfolios, separated into ‘Crowded Exits’ portiand ‘All’ portfolios. This allows

for a comparison between the characteristics afksexperiencing crowded exits,

and all stocks that belong to higher percentile DioRfolios.
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Table 6.4 Portfolios based on Double Sorts

This table reports the characteristics of portfolios sorted according to both Days to Cover Ratio (DCR) and
exceptional decreases in the percentage of free float on loan over the period 01 September 2003 to 31 May 2007.
DCR is calculated as shares on loan divided by average daily trading volume. Exceptional decreases in free float on
loan are identified as described in the Methodology section. For each percentile, the column 'All' shows variables for
all stocks in that percentile group based on a simple sort; the Crowded Exits column reports portfolios which have a
high DCR combined with exceptional falls in short interest, as defined in the Methodology section. Past Return is
calculated as the raw percentage return of each portfolio over the previous 20 trading days.

First Sort (By DCR) 99th Percentile 95th Percentile 90th Percentile
Second Sort (By Exceptional Change' All  Crowded Exits All  Crowded Exits All  Crowded Exits
Panel A. Short Interest

DCR (days) Mean 147.26 91.43 52.87 36.55 34.71 25.76
Median 62.68 57.30 25.76 24.56 19.36 18.58
Std. Dev. 224.63 94.80 119.21 48.08 86.97 34.74
Shares on Loan Mean 25.90 27.70 26.31 33.41 33.17 45.37
(in millions) Median 14.10 18.90 7.80 15.70 9.40 16.60
Std. Dev. 63.48 24.54 58.36 57.53 67.72 84.69
Mkt Cap on Loan (%) Mean 5.60 451 6.22 6.73 6.20 6.73
Median 3.54 2.98 4.66 5.90 4.90 5.90
Std. Dev. 4.19 3.87 4.39 4.58 4.52 4.53
Free Float on Loan(%) Mean 9.82 7.89 10.77 12.02 10.66 12.11
Median 6.75 3.63 7.76 9.91 7.93 9.90
Std. Dev. 7.93 7.48 9.05 9.74 9.04 9.73

Panel B. Stock Liquidity

Turnover by shares Mean 454.9 0.4 1206.1 1.7 1936.7 3.0

(in millions) Median 103.2 0.1 161.9 0.3 260.7 0.5
Std. Dev. 2096 899 3823 3908 5346 8116

Free Float (%) Mean 65.34 67.21 66.07 64.56 66.64 64.64
Median 65.00 71.00 68.00 66.00 69.00 67.00
Std. Dev. 21.64 23.05 20.00 20.82 20.42 21.22

Panel C. Other Stock Characteristics

Volatility Mean 0.25 0.27 0.24 0.25 0.25 0.25
Median 0.22 0.21 0.22 0.22 0.23 0.23
Std. Dev. 0.14 0.19 0.12 0.14 0.12 0.12
Mkt Cap Mean 696.8 642.7 982.8 1257.5 1573.8 1953.6
Median 444.0 497.0 443.0 503.0 499.0 587.0
Std. Dev. 3740 692 2980 2224 5093 6234
B/M Mean 6.21 0.11 1.86 0.49 121 0.49
Median 0.47 0.15 0.55 0.46 0.49 0.43
Std. Dev. 15.36 0.86 7.68 0.59 5.52 0.51
Past Return Mean 0.022 0.02 0.014 0.02 0.015 0.02
Median 0.017 0.02 0.013 0.02 0.014 0.02
Std. Dev. 0.087 0.08 0.078 0.07 0.076 0.07

From Panel B, it can be seen that mean and mediarover by shares is
dramatically lower for the ‘Crowded Exits’ portfoB compared to the ‘All

portfolios, suggesting that lower trading volumersimportant factor in explaining
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crowded exits. Panel C reveals that the Book-tokigfaratio is lower for ‘Crowded

Exits’ portfolios than for the *All" portfolios.

| examine each of the stocks appearing in the ‘@exWEXits’ portfolios to identify

if there are regulatory news releases around time tof the crowded exit. In
approximately half the cases, there are regulaterys announcements in the period
from 7 days before the start of exceptional shovecing. This suggests that public,
company-specific news could be the catalyst foraavded exit in some, but not all,
cases. Stocks typically stay in the crowded exitfplo for a limited number of days
(a mean of 3.35 days for the ™%ercentile portfolios, 3.55 days for the™5
percentile portfolios and 4.45 days for the 90ticeantile portfolios).

For the crowded exits portfolios, | calculate egqualghted portfolio returns using
the calendar-time approach over holding periods, &, 10, 20, and 60 trading days.
As before, | skip one day to counter the bid-asknoe problem. This approach is
repeated every day. | expect stocks experienciogvard exits to show higher
positive AR and CARs than stocks that do not exgpexe crowded exits. Results are

shown in Table 6.5 below:
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Table 6.5 Abnormal Returns and Cumulative Abnormal Returns based on Double Sorts (in %)

The Table reports mean abnormal returns and cumulative abnormal returns (CAR) for crowded exit portfolios from 01
Sep 2003 to 31 May 2007. For each day, stocks are first sorted into 99th, 95th, and 90th percentiles based on their Days
to Cover Ratio (DCR). Within each percentile, stocks showing exceptional decreases in short interest (as defined int he
Methodology section) are studied - these stocks are said to experience a ‘crowded exit'. For each percentile, the first
column reports the abnormal returns for stocks experiencing a crowded exit. The second column reports the difference in
mean returns between portfolios of stocks experiencing crowded exits and those that do not experience crowded exits. By
skipping one day to avoid concerns about bid-ask bounce, daily abnormal returns, cumulative abnormal returns and t-
statistics are calculated using a calendar-time approach with a holding period of 1, 5, 10, 20, and 60 trading days. All
numbers are quoted as percentages.

99th Percentile 95th Percentile 90th Percentile

Crowded Exits Difference Crowded Exits Difference Crowded Exits Difference

AR(+1) Mean 0.518 0.233 0.158 0.026 0.151 0.105
t-Stat 0.915 0.641 2.161 ** 0.256 1.332 1512 *

CAR(+5) Mean 1.833 0.647 0.404 -0.050 0.402 0.320

t-Stat 0.862 0.523 1.409 -0.133 0.873 1.157

CAR(+10) Mean 4.916 4,125 1.005 1.065 1.051 0.986
t-Stat 2.191 *= 1.949 ** 2.344 ** 0.834 1.773 * 1.611 *

CAR(+20) Mean 5.254 5.858 3.403 1.869 3.610 1.986
t-Stat 1.831 * 1.506 * 4,413 ** 1.426 * 2.994 = 2.012 **

CAR(+60) Mean 18.930 14.446 5.033 3.022 6.370 3.640
t-Stat 2.065 ** 1.298 * 1.964 ** 0.758 1.703 * 1.324 *

Note: * indicates significance at 10% level, ** indicates significance at 5% level, and *** indicates significance at 1%

For each percentile, the ‘Crowded Exits’ columnomep the AR and CARs for
portfolios of stocks that have high Days to CoveatiBs but that also show
exceptional decreases in short interest — eacheskt stocks is said to experience a
‘crowded exit’. The ‘Difference’ column shows theffdrence between stocks
experiencing crowded exits and those do not, wigaich percentile groufCrowded
Exit" portfolios have positive AR and CARs, most wofhich are statistically
significant. Comparing to the simple sorts, thes® #&d CARs are also all higher.
For example, the highest CAR is observed in th& @ércentile over the holding
period of 60 trading days, with 18.93%, which iatistically significant at the 5%
level, while the CAR(+60) for the $9percentile based on a simple sort is only
2.03%, significant at the 10% level. The mean CASR{+for the 99 percentile
Crowded EXxit portfolios, at 18.93%, is also econmatly significant. This indicates
potentially large losses for short-sellers duringwaded exits. Noting from Table 6.4
that stocks in the $9percentile portfolio have an average DCR of owT days, it

Is unsurprising that such stocks could remain cemdfter 60 days. Although the
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positive CARs are not statistically significant ov&horter periods, they are all

statistically significant over periods of 10 daygjeeater.

The results are consistent with the hypothesis dr@atded exits are a risk to short-
sellers. For longer holding periods, results aréh siatistically and economically
significant. The greatest CARs are in the higheSRDportfolios. As a robustness
check, | consider stocks that have high Days toe€C®atios and that also exhibit
any decrease in shares on loan over a 5 day péa®dopposed to exhibiting
‘exceptional’ decreases in shares on loan as dkefm&ection 6.2.2.). | find that the
abnormal returns for each category are generallipnger positive, and that none is
statistically significantly different from 0. Thiseveals that it is the ‘exceptional’
nature of short-covering associated with crowdeitsgkat leads to losses for short-

sellers.

6.3.3 Adjustment for Arbitrage

Not all short-sales are motivated by negative @pision a stock. For example, short-
sellers might short stocks to conduct convertilaldstrage and so take advantage of
relative mispricing between a stock and a conertiiond issued by the same
company. Where a short-seller is arbitrage-mottjatee will be partially hedged
against movements in the stock price. The presehesech arbitrageurs could thus
obfuscate our results and weaken the power ofa$is.tl use Thomson One Banker
to identify firms with convertible bonds as part thieir capital structure and re-
estimate abnormal returns and CARs for the DoulddsS separating firms with
convertible bonds from those without. Gamboa-Casamud Savor (2007) separate
firms with convertible securities outstanding incegs of $10M, from those firms
below this threshold. In this study, | separatenfirwith any convertible bonds in
issue from those without convertible bonds, to cletety remove any obfuscation
due to convertible bond arbitrage. Approximatelye difth of stocks in the panel
have convertibles within their capital structur@blle 6.6 shows the results from my

double sorts, adjusted for arbitrage-motivated tsbelting.
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Table 6.6 Double Sort Results Adjusted For Arbitrage
The Table reports mean abnormal returns and cumulative abnormal returns (CAR) for crowded exit portfolios from 01 Sep
2003 to 31 May 2007. First, stocks that are experiencing crowded exits are identified based on double sorts. Any company
with a convertible bond in its capital structure is identified as being exposed to arbitrage-motivated short-selling. Crowded
exit stocks are then seperated into 'non-convertible" portfolios and ‘convertible' portfolios. By skipping one day to avoid
concerns about bid-ask bounce, daily abnormal returns, cumulative abnormal returns and t-statistics are calculated using a
calendar-time approach with a holding period of 1, 5, 10, 20, and 60 trading days. All numbers are quoted as percentages.

99th Percentile 95th Percentile 90th Percentile
non-convertible convertible  non-convertible  convertible  non-convertible  convertible
AR(+1) Mean 0.728 -0.451 0.190 0.040 0.167 0.076
t-Stat 1.117 -1.408 1.295 0.332 1.895 * 1.079
CAR(+5) Mean 2.350 -0.545 0.494 0.142 0.466 0.108
t-Stat 0.096 -0.476 0.825 0.285 1.443 0.194
CAR(+10) Mean 6.106 -0.559 1.327 0.338 1.095 0.721
t-Stat 2.279 = -0.319 1.815 * 0.286 2.120 * 1.054
CAR(+20) Mean 8.083 -7.759 3.763 3.173 3.569 3.197
t-Stat 2.235 = -1.831 2.571 = 1.570 3.974 = 1.920 *
CAR(+60) Mean 26.981 -18.103 8.312 0.815 5.514 3.526
t-Stat 2.508 * -1.423 1.949 * 0.105 1.967 * 0.594

Note: * indicates significant at the 10% level, ** indicates significant at the 5% level, ** indicates significant at the 1% level.

| expect greater CARs for the non-convertible pits compared to the convertible
portfolios, as short positions in the non-convéetibortfolios are not hedged by long
positions in convertible bonds. In all cases | fgréater ARs and CARs for the non-
convertible portfolios, as expected. For the aalgé-motivated ‘Convertible’
portfolios, all but one of the AR and CARs are gmificant at any level. This is
consistent with the findings of Diethet al (2008) and Gamboa-Cavazos and Savor

(2007) on arbitrage-motivated short-selling.

6.4  Conclusions

It is rational for investors to take account of |msied evidence on stock market

anomalies. In particular, a number of quantitatarealysts incorporate empirical

evidence on stock market anomalies into their itnaest processes, in their search

for out-performance. Lev and Nissim (2004) studwprsiselling and the ‘accrual
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anomaly’ and find that in recent years institutiomave altered their portfolio

positions more actively in response to accrual ldssces, suggesting that the
publication of academic research influences inves&haviour. Wu (2008) argues
that “short sellers appear to exploit the [postngeys announcement] drift by
increasing (decreasing) shorting immediately folluyvnegative (positive) earnings
surprises.” There exists a substantial body ofdttee showing that heavily shorted
stocks perform poorly. Furthermore, Coheh al. (2007) show that increasing
borrowing demand for a stock is followed by poorfpenance. These studies
suggest a potential trading strategy for shoresgllidentify heavily shorted stocks
(or stocks with increasing borrowing demand) anddbshort positions in those

stocks. This is an imitation strategy, similar bmse described by Fligstein (1996,
2001), White (1981, 2001) and MacKenzie (2006). Ewevr, the act of imitation

changes the market dynamics and can lead to un@expesonsequences (see
Surowiecki, 2004). With imitation, short-positiobecome more crowded, and the
risk of ‘crowded exits’ increases. This could letml examples of ‘counter-

performativity’, as described by MacKenzie (2006hereby the widespread and
plentiful practice of short-selling, as assume@@nomic models such as Arbitrage
Pricing Theory, leads not necessarily to a moreiefft market, but to an increasing
number of occasions on which stock prices move teargy away from fair value.

Indeed, Irvine (2005) finds that stocks with higlséprt interest in any given month

also have greater return skewness the next month.

Crowded exits are a liquidity problem unique to rsisellers. They have yet to be
examined in the literature, and this study fillsthap. Crowded exits arise in stocks
where short-sellers hold large positions relatov@drmal trading volume, and when
a catalysts prompts short-sellers to cover thesitppms rapidly and simultaneously.
Catalysts include, but are not limited to, publews releases by companies. | find
that crowded exists are associated with lossesdd-sellers that are economically
and statistically significant. As such, the riskeo€rowded exit represents an indirect

constraint on short-selling.
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| show that stocks with higher short interest, demadizes and poorer liquidity are
more likely to have crowded exits. This researchkesaa contribution to the
literature by furthering our knowledge of indiresttort-sale constraints. It also makes
a practical contribution, as my findings suggestcfical steps that short-sellers can
take to mitigate crowded exit risk. First, shoiess should be risk-aware when
short-selling smaller, less liquid stocks with highys-to-cover ratios. Secondly,
given the prolonged nature of crowded exits, skelters should cover their short
positions immediately upon observing exceptionatéle of covering by other short-
sellers in crowded positions. However, such shoviedng will in itself exacerbate

the crowded exit effect for others.
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7. MANIPULATING THE SHORTS ~

7.1 Introduction

My interviews revealed that some practising (andspective) short-sellers fear
becoming victims of stock manipulation. This feancserve to limit the extent of
short-selling, and so acts as an indirect congt@inshort-selling. Of course, long-
investors can also become victims of stock mantmrabut short-sellers are
particularly vulnerable due to the possibility edck loan recall. If a stock loan is
recalled and cannot be replaced, the short-sellest wover his position by buying
stock in the market. A stock loan recall thus Has potential to create ‘forced
trading’, making manipulation more effective. It the recall mechanism that
distinguishes manipulation against short-sellemmfrmanipulation against long-

investors.

Since at least the Great Depression, there has baspicion amongst some
politicians, media commentators and firms that skellers could be thmstigators
of stock manipulation (see sections 2.3 and 3@&.&%xamples of this phenomenon).
A recent example of this, from 2008, was the widelgorted claim that short-sellers
were manipulating the price of shares in HalifaxiBaf Scotland plc (HBOS), using
false rumours and short-selling to drive the prioeer. This led to a formal
investigation by the Financial Services Authorityyolving a series of interviews
with market participants and the examination of ph@onversations and trading
records. Ultimately, the regulator found no evideraf manipulative behaviour.
Much less comment is given, however, to manipufaggainst short-sellers. A
recent exception to this is provided by commentaurding activity in the shares in
Volkswagen AG, a German-based automobile manufactduring October 2008

At the time of writing, this case is the subjectasf investigation by BaFin, the

" This chapter forms the basis of a University oinBdrgh Working Paper entitled “Manipulating the
Shorts” by James Clunie, Peter Moles and Nelly Rievea.
12 See for example, Financial Times28ctober, November'sand 25th, 2008.
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German financial regulator. In section 7.3 | undketa case study, examining stock

lending data for Volkswagen AG around the timehaf &lleged manipulation.

A short squeeze is described by Dechetval. (2001) as a situation where a stock
loan is recalled and the stock borrower is unablénd an alternative lender. The
stock borrower must then purchase shares in the waeket to repay the stock loan
and to close the positiof. Figure 7.1 shows the relationship between crowded
positions, crowded exits (see chapter 6) and sbqueezes (as described in the

literature).

Ficure ™. 1. Venn Diagam showing a Univer e of Stocks. those Stockswith
CrowdedPositions, those expenenang Crowded Exitz andthose experiencing
Short Squeezes

TNTVERSE OF STOOKS

CROWDED POSITIONS

Crowded exits and short squeezes can be seen dastirect, but potentially over-

lapping, phenomena. Where a short-squeeze occuss highly liquid stock, the

13 A similar definition is offered by Duffieet al. (2002): “The lender may opt out of a continuing
lending arrangement by issuing a recall notice,wihich case the borrower must return the
stock.” ...“In some cases, called ‘short squeezde, iorrower (or its broker) is unable to locate
lendable shares and is ‘bought in’, that is, must the stock outright. If the borrower fails to igtel
the security in standard settlement time, the leitdelf may buy it, using the cash collateral.”
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short-seller simply buys stock in the market to erowis position, and these
purchases would have little market impact. The tskelter bears trading costs and
would also suffer an opportunity cost if the stquice fell subsequent to the short
covering. By contrast, consider a short squeezeeavaestock’s liquidity was ‘poor’

in the context of the scale of the recall. Shorering would have market impact,
imposing losses on the short-seller. In an extreas®, a crowded exit could ensue
as other short-sellers begin to cover their pas#tiarhus, a short squeeze can result
in a crowded exit if the market impact of the ilitshort covering is large, or if the

squeeze precipitates much additional short covegladive to the stock’s liquidity.

It is possible to divide a short squeeze into twpes: ‘manipulative’ and ‘non-

manipulative’ short squeezes. A non-manipulativerisisqueeze occurs naturally
when a stock lender recalls his stock (say, tdesatstock sale) and the short-seller is
unable to replace his stock loan, due to limiteppdyr By contrast, a manipulative

short squeeze is associated with deliberate régathe stock lender as part of a
broader manipulation strategy. Consider the siuatvhere a manipulator owns

shares in a company and those shares are on laashort-seller. The manipulator
wishes to ‘pump up’ the share price and so bagditional shares in the company,

demanding liquidity from the market. Simultaneouslg recalls the stock that is on
loan. If unable to locate new stock to borrow, shert-seller must cover his position
by buying stock in the open market. The market ichpd these purchases places
further upwards pressure on the stock price. Trotseller suffers a loss as he
covers his position at a price above the initi@disturbed share price. Finally, the
manipulator ‘dumps’ his shares at the new, highare price. In so doing, he secures

a profit and completes the manipulation process.
Figure 7.2 below expands upon Figure 7.1 and rkiss the relationship between

‘crowded positions’, ‘crowded exits’, ‘short squesz and ‘manipulative short

squeezes’.
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Fiaure ™2 Venn Diagam showing a Umiverse of Stocks those Stockswith
CrowdedPositions, those expentencng Crowded Exits. those expertencing
Short Squeezes and those expertencmg Manipulative Short Squeezes

UNIVERSE OF STOCES

MANIPULATIVE
SHORT SQUEEZES SHORT SQUEEZES

Manipulative short squeezes can be seen to be aetsudf short squeezes.
Furthermore, some manipulative short squeezes dpetthe set of crowded exits.
This chapter is concerned with manipulative shoregzes. In particular, | study
situations where short-sellers become the victifsnanipulative short squeezes.
This topic is important because some market pracéts state that they fear
manipulative short squeezes, and that this feaa isarrier to short-selling. My

research questions are: “how frequent are manipalahort squeezes?”; “what type
of stocks are associated with manipulative sharesges?”; “what are the abnormal
returns associated with manipulative short squé€zasd “should short-sellers fear

manipulative short squeezes?”

Stock loan recalls and short squeezes are frequdesicribed in the literature, but

are rarely researched further. One exception isvDli&d (2002), who investigates
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stock loan recalls and finds that it can be ditti¢o re-borrow stock after a recall.

He finds that 2% of stocks on loan are recallednduan average month, and that it
takes a mean of 23 days (and a median of 9 day®ptace a recalled stock loan.
Under existing regulations (e.g. Regulation SHO3hart-seller would be unable to
hold onto a short position for such extended periofitime without a stock loan.

This suggests that the recall of a stock loan alpideads to the need to cover the
short position. Accordingly, a manipulator can asstock loan recall to induce short-

covering, thus making manipulation more effective.

The motivation for engineering a manipulative shegueeze is provided by two
strands of the finance literature: the emergirgrditure on predatory trading and the

literature on manipulation.

Predatory Trading

Predatory trading is a form of trading whereby akeaparticipant seeks to exploit
his knowledge of the positions and strategies a& on more other investors, by
benefiting from the market impact of forced trarigaxs by those investors (see also
Section 3.3.6). Attaret al. (2005) show that strategic traders can use knowledg
the financial state of an arbitrageur so as “toefierfrom the predictable price
deviations caused by a financially constrainedteabeur’s trades.” They state that:
“for a healthier but still financially fragile aibageur, the trades of the sophisticated
traders can be detrimental enough to tip the belaagainst recovery of the
arbitrageur, forcing it into insolvency.” When thebitrageur experiences financial
distress, the strategic traders provide liquidity lluying the sole asset as the
arbitrageur liquidates. Strategic traders chooséwdmn inactivity when the

arbitrageur is well capitalized, and predatory itngdas financial distress nears.

Shleifer and Vishny (1992) explore a market equililm approach to forced asset
sales and describe how liquidity can disappear,08mg costs on the liquidation
seller of assets. When financial distress is eepegd by several parties within an
industry and a liquidation sale takes place, ligyichust come from outsiders who

are likely to have lower valuations for the assetl ahus bid lower. Coval and
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Stafford (2007) study asset “fire sales” in equityarkets. These are forced,
immediate sales for which counter-parties can delhlange liquidity premia. In
particular, they find “considerable support for thation that widespread selling by
financially distressed mutual funds leads to fisdesprices”. The price effects are
long-lasting and the ‘fire sale’ effect increaseshwhe number of sellers and the
level of financial distress. They find example ohits to arbitrage in funds that are
unleveraged and not subject to margin calls —aheefl selling pressure comes about
as a result of the collective actions of investoh® have placed assets on call with
the agent (mutual fund manager) and who choosedeem simultaneously. Even
funds initially unaffected by financial distressxdater become distressed: the selling
by distressed funds of commonly held securitiesshperformance of non-distressed
funds, leading to investors’ redemptions and subsegdistress. The authors argue
that as “mutual funds cannot easily co-ordinate hwieach other their
contemporaneous selling of overlapping holdingsnlmoed with an outsider's
ability to predict which funds will be forced taatrsact gives rise to an incentive for
predatory trading. This can create a situation wlabitrageurs have an incentive to
destabilize prices relative to informationally-eféint values by exploiting firms that
have chosen a capital structure and organizatifumal that relies on immediately
demandable capital.” They further state that “tlssea fire sale story provides a
mechanism for rational mispricing. The market isacly somewhat inefficient, in
that market prices are not perfectly reflectiveathfavailable information. However,
the basis of this mispricing requires neither ioal investors nor managers. Prices

eventually reflect available information, but soimets with a significant delay.”

In summary, ‘forced trading’ at a time of diminishkequidity, whether by virtue of a
manipulative short squeeze or an asset fire sale,result in losses to the forced

trader.

Manipulation
Fischel and Ross (1991) assume that share priees pencipally to the arrival of
information, and argue that manipulating pricestigh trading, without the use of

false statements or fictitious trades, cannot satcélowever, Mahoney (1999)
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argues that “there are plausible conditions undéichv profitable trade-based
manipulation can occur.” He suggests that othedets might interpret a large
manipulative trade as being ‘information basedistiprompting a revaluation of the
stock and possible further buying. Rhee (2003) @sghat “it is believed that highly
liquid stocks are less vulnerable to manipulatiod abuse than securities that are
less liquid”. Khwaja and Mian (2005) examine braken an emerging market
colluding and trading amongst themselves and tirad thanipulation is not confined
to small stocks. Zhou and Mei (2003) use a modal dlssumes that a single trader is
large enough to manipulate prices. They investigpate a trade-based manipulator
can exploit biases in other investors’ behaviowghsas loss aversion or trend-
following. They show how trade-based manipulatian enove security prices away
from fair value, and suggest that this poses aletgé to the EMH. Aggarwal and
Wu (2006) describe how a single broker, acting rascjpal, can manipulate prices
by using informational asymmetry relative to othiewestors. However, on
examining SEC manipulation cases, they conclude“thast manipulation schemes

are undertaken jointly by several parties.”

The activities of ‘stock pools’ in the USA in th®20s — groups of investors who
actively traded (and allegedly manipulated pricés)specified securities are,
according to Jiangt al. (2005), “the main reason for the current anti-matapon
laws in the United States.” Mahoney (1999) sugg#sas “the regulatory concern
that prompted [the Securities Exchange Act of 1984s the prevention of
manipulation, uninformed trading that influencescktprices.” This Act brought US
stock exchanges under federal regulation, and entethie Securities and Exchange
Commission. Jiangt al. (2005) state: “The SEC brings enforcement actigasret
alleged manipulators, primarily in small and illiqstocks. During the internet boom
in particular, the SEC took action against “pump @ump” schemes in which a
trader makes large purchases (sometimes coupled thieé release of false
information) and then sells after a price incréaskang et al. (2005) find no
evidence that the 1920s stock pools’ trades drdnagesprices to artificially high
levels. As a result, they argue that Congress’dtigations into uncovering evidence

of manipulation on the New York Stock Exchange wgrthe late 1920s were
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unsuccessful. Nevertheless, the Senate BankingCamency Committee (1932 to
1934) concluded that stock pools represented atsetapnanipulate the prices of the
targeted stocks. Jiangt al. (2005) find that the size, liquidity and disclosure
standards in that market “may have been suffictenprotect investors against
manipulation.” and suggest that enforcement ressusbiould be targeted on discrete
segments of the securities markets, such as futmakets for commodities or
financial instruments that must be delivered (amene the supply of this deliverable

can be ‘cornered’), or in relatively small andqgliid markets.

For manipulators, information about the stock posg and capital strength of short-
sellers’ can be valuable. Such information wouldoval the manipulator to
understand better the ‘ecology’ of the stock mafkee Lo, 2004). By knowing the
price at which a short-seller established his slpadition, the manipulator also
knows at what stock price the short-seller wouldegience a loss; by knowing the
capital strength of the short-seller, the manipirldietter understands the short-
seller's ability to meet margin calls and thus taimtain losing positions. Such
information allows the manipulator to gain a bettenderstanding of when
manipulation is likely to succeed. Manipulators aafier much valuable ‘ecological’
information from publicly disclosed data on sto@nding, trading volume, stock
returns and share holdings. However, market ppeits with access to ‘proprietary’
client trade flows hold a further advantage, ay tten obtain more timely data with
greater granularity. Such proprietary informatiomu be very valuable to a
manipulator, and firms with access to this typelata normally establish policies to
disallow its use for manipulative purposes. Newddbs, De Longet al. (1990)
suggest that such information is commonly used daglers within investment
banks** The Social Studies in Finance literature showsttlading and risk arbitrage
are social phenomena, performed amongst a commahttgaders largely known to
one another. The social aspects of trading andnrdton flows are discussed by
MacKenzie (2004) and Zaloom (2006), and in moreeganterms by Granovetter

(1973, 1985). ‘Well-connected’ traders, who receiumours or information about

4 De Longet al. (1990) state: “Another, perhaps more common examptiestabilizing rational
speculation would be front-running by investmentitsa Investment banks and brokers familiar with
the customer order flow have perhaps the bestrirdton about future levels of demand.”

190



the activities of other traders, are at an advantaghose without such information.
Legal and ethical considerations apart, it is &dral’ strategy for traders to obtain
and use this information, given the theoreticalnidations for generating abnormal

returns via manipulation and predatory trading.

Characteristics of a Manipulative Short Squeeze

The literature on security price manipulation alsffers insights into the
characteristics of a manipulative short squeezeer&hare three classes of
manipulation, according to Allen and Gale (1992).arfipulation can be
‘information-based’ (spreading false rumours orngsfalse accounting); ‘action-
based’ (e.g. launching a take-over bid); or ‘trbdsed’ (e.g. ‘pump and dump’
trading). In the latter case, a manipulator ‘puraps the share price with buying.
Unable to distinguish between informed buying amahipulative buying, positive
feedback traders are attracted to the rising ghrdce and buy shares in the company,
leading to further stock price increases. The maatpr then ‘dumps’ his stock at
the higher price, securing a profit. The literataantains empirical evidence that
‘pump and dump’ manipulation can secure profits fmanipulators: Khwaja and
Mian (2005) study a 32 month period of data for kKlaeachi Stock Exchange (KSE)
from December 1998 to August 2001. Their datasetaies aggregated daily trades
for each broker and for each stock on the KSE. Timey evidence of trade-based
“pump and dump” price manipulation: “When prices &w, colluding brokers trade
amongst themselves to artificially raise prices attdact positive-feedback traders.
Once prices have risen, the former exit leavingl#tier to suffer the ensuing price
fall.” The authors argue that several factors, i@uo successful price manipulation,
favour brokers over other market participants. tFinsokers have lower transaction
costs in conducting frequent trading; secondlyythave superior information on
prices, trade volumes and traders’ expectationsdiyh they “possess a natural
advantage in spreading rumours or false informatiothe market.” Easterbrook
(1986) and Pirrong (1995) examine commodity markets argue that a sharp rise in
the price of a commodity, followed by a fall of sian size, is characteristic of
manipulation. Aggarwal and Wu (2006) study US Sk@oas in stock manipulation
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cases and find that prices trend throughout thepuo&ation period and reverse in the

post-manipulation period.

A ‘manipulative short squeeze’ follows this samengyal pattern of ‘pump’ and
‘dump’ but also involves the recall of a stock lo#@n manipulative short squeeze
thus combines two of the three classes of manipulatescribed by Allen and Gale
(1992): trade-based manipulation (‘pump and durapg action-based manipulation
(stock loan recall). | refer to the full manipulaishort squeeze process as ‘pump,
squeeze and dump’ and an understanding of thigpsaaforms my methodology in

this chapter.

There are considerable practical challenges toaresimg this topic. Jiangt al.
(2005) note that “it is difficult to reject a hyasis of informed trading in favour of
a hypothesis of trade-based manipulation, solelyekgmining short-run trading
data.” Thus, it is difficult to use market datacklas the panel data described in
Chapter 5, to distinguish between a ‘manipulatihers squeeze’ and ‘informed
trading’. In addition to this problem, note thatoakt lending markets are
decentralized and there is no legal requiremergport a stock loan recall. That is to
say, publicly available data does not explicitlentify stock loan recalls. Thus, it
will not be possible toaffirmatively identify a manipulative short squeeze from
public data on stock lending or short-selling 4sibnly possible tanfer stock loan
recalls from patterns in the data. Even with pevagata that reveals stock loan
recalls, the motivation behind a recall will remaimknown. Mahoney (1999) argues
that it is difficult to test for profitable maniption in actual trading, as manipulation
is deemed illegal in the United States of Ameread so is likely to be disguised.
Fischel and Ross (1991) argue that trade basedpmiaton is often confounded by
false statements and fictitious trades, makingifficdlt to affirmatively identify
manipulation from direct questioning of market apiants. In light of the practical
difficulties in identifying manipulative short sgeees, it is little surprise that this

topic is under-researched and poorly understood.
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To overcome these problems, | define a pattern arket data with respect to stock
returns and total shares on loan thatassistenwith a manipulative short squeeze. |
call such an event an ‘apparent manipulative séqueeze’. | describe a set of rules
for identifying apparent manipulative short squeerethe methodology section. It
is, of course, possible that patterns in the staoll stock loan market that are
consistent with manipulative short squeezes couttply be the result of noise.
Consequently, my group of ‘apparent manipulativerskqueezes’ should mark the
upper counton the actual occurrence of manipulative short sgee Although this
appears to be a limitation of the research, onth@fpurposes of this research is to
examine the frequency of manipulative short squeetfel find that ‘apparent
manipulative short squeezes’ are rare, this findivauld be consistent with the

assertion that manipulative short squeezes are rare

Jacobs and Levy (2007) assert that fis@r of short squeezes deters some short-
sellers, but that this fear is largely unfoundedslasrt squeezes are rare events and
confined to illiquid stocks. The authors do notwewer, provide any evidence to
back up this claim. Empirical evidence that marapive short squeezes are rare and
confined to illiquid securities could assist in wethg fear amongst short-sellers. By
reducing fear, we reduce an indirect short-salesttamt and so promote market
efficiency. The aim of this research is to examihe frequency and nature of
manipulative short squeezes, the losses that skiyers suffer and the type of stocks
affected. | use the panel of data described in @ndp From this dataset, | find that
manipulative short squeezes are rare for largereriguid companies. If they occur
at all, it tends to be in smaller, less liquid &mcin the early stages of events
identified as ‘apparent manipulative short squeezatscks experience statistically
significant positive abnormal returns. Short-sallevould experience losses and
short-covering (because of loan recall) would I¢adhe crystallization of these

losses.
My practitioner interviews reveal an awareness ahipulative short squeezes and a

fear of the type of predatory trading describedBbynnermeier and Pederson (2005)

and Attariet al. (2005). The contribution of this research is that mesults should
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assist in replacing théear of manipulative short squeezes with a mexedence-

basedperspective. The empirical evidence presentethisistudy suggests that the
fear of manipulative short squeezes is, in the majustified for larger, more liquid

stocks. This evidence should serve to reduce aretidconstraint on short-selling,
thus promoting market efficiency. The remaindeths paper is as follows. In the
next section | describe my methodology. | then gméshe results of my tests. In
Section 7.4 | study the case of Volkswagen AG ituaun 2008. In the last section |

offer some conclusions.

7.2 Methodology

The literature proposes several ways of testingnfanipulation. Mahoney (1999)
and Jianget al. (2005) focus on the ‘stock pools’ of the 1920scEpool represented
a group of investors who came together to tradéenshares of a specific company.
Stock pools were suspected of price manipulation, thus the creation of a stock
pool provides ara priori view as to which stock will be targeted for mangion
and when that manipulation will start. To testrmanipulation in a specified stock at
a specified time, one can use nonparametric rigts &nd event studies (in the latter
case, comparing the performance of a control partfmatched in terms of industry
classification and market capitalisation, to thatstocks targeted by stock pools).
However, stock pools do not openly operate in tikedtbck market at the time of
this study, and so without any suehpriori views, an alternative approach is
required. To this effect, | draw upon Mahoney’s 92P suggestion that a large
abnormal return in the absence of a news annountefedowed by a reversal of
similar magnitude (as investors learn that theimgavas not information-based) is
indicative of manipulation. Furthermore, as | arterasted in cases where borrowed
stock is recalled and cannot be replaced, | exfgectbserve a decline in the total

shares on loan during the manipulation process.
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Definition of an ‘Apparent Manipulative Short Sqrnee

| identify a pattern of stock returns and changeshares on loan that e®nsistent
with a manipulative short squeeze. | call this apparent manipulative short
squeeze’ and define it as any situation in whid¢lofthe following occur: the stock
price rises ‘exceptionally’ over some limited tinperiod (the ‘pump’ phase),
followed by a fall in the number of shares on loéhe ‘squeeze’ phase);
subsequently, the stock price reverts towards tihginal, undisturbed level (the
‘dump’ phase). Furthermore, these events shouldcamicide with any regulatory
news announcements - these might include tradiatgraents, corporate results,
announcement of share buybacks, change of direetorsThis latter requirement
avoids the confounding of a manipulative short sgeewith reaction to new, public,
company-specific information. By requiring thatexceptional price rise is followed
by a price reversal, | am able to separate a mhtipe short squeeze from
‘informed’ trading upon private information (a peiceversal would not be expected
in the latter case). The remaining difficulty isseparating an apparent manipulative
short squeeze from noise trading. Noise tradingdcalso lead to a rise in share
price followed by a reversal. | attempt to sepatate two phenomena as follows:
first, by requiring that the initial share priceseiis ‘exceptional’. Noise treading is
associated with trading by uninformed market pgoréicts. Traditional asset pricing
theories generally consider the actions of noiaders to be uncorrelated amongst
one another. Under such a framework, their markgiact is less likely to be large,
and so any stock price reaction to noise tradingkely to be limited and thus
excluded by this criterion. Secondly, | requirettblaares on loan fall after the stock
price rise. Whereas loan recalls mechanically erpegssure for a reduction in shares
on loan, there is no similar mechanical link betwgece changes due to noise and
shares on loan. Nevertheless, it is not possiblefutty disentangle the two

phenomena and this becomes a limitation of the wuakfollows.
Next, | must define an ‘exceptional’ rise in stopkice. | choose to define an

exceptional rise in stock price as one that isdaegdative to the volatility of returns

for that stock. Furthermore, | measure price chamyer a three day period. A three
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day period is chosen because, in the UK, stock teaalls are settled in the same
way as stock purchases, meaning that borrowers thage working days to return
the stock (Faulkner, 2008) In particular, once a stock loan is recalled oardwer
who has shorted stock has three options: firstdutd successfully find replacement
stock; secondly, if unable to successfully findlaggpment stock, he could delay the
return of the stock loan for up to three days ie bope of finding an alternative
source of borrowing in this time; thirdly, he coultbver his short position
immediately and return the stock loan. Thus, evhere the ‘pump phase’ coincides
with a stock loan recall, it could take up to thosg/s before the short-seller covers
his position. For this reason, | measure the pulmgs@ over three days. For each
firm day, | measure the standard deviation of resuior the preceding sixty days.
Sixty days is sufficiently long to allow for a meagful estimate of stock return
volatility, but also short enough to be ‘currefy measuring return volatility in this
way for each firm day, | take account of the fdwttvolatility varies over time. |
regard an exceptional stock price increase to leewdrere the stock price rises over
any three-day period by at least 2.5 times thedstahdeviation of daily returns for
that stock. Assuming an approximately Normal disttion of stock returns, this
method would generally isolate situations that #athin the top percentile of stock
price changes. By setting this specific definitibrestablish an upper limit to the
frequency of ‘apparent manipulative short squeezietter undertake robustness

tests using different thresholds.

After receiving an order to return a stock loaexpect a short-seller will search for
alternative sources of borrowing. If a replacemean is found, the short position
need not be covered. However, the UK lending maikedecentralised and thus
finding replacement shares can take time. D’Av@##002) observes for his sample
of US stocks that when loans are recalled, theosuslly no immediate replacement
available. Since in the UK it takes three days &hver purchased stock under

standard settlement arrangements, some shortssetigght be expected to cover

15 A typical stock lending agreement in the UK regasithe return of stock within three days of recall.
Failure to return recalled stock within this timeties the lender to claim costs from the borrqwer

and to serve a written notice of ‘Event of Defguithich can have repercussions for the borrower
with respect to other counter-parties.
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immediately upon loan recall. However, there isthao group of borrowers who
may prefer to delay covering their positions andkldor replacement loans in
subsequent days. If unsuccessful and eventualbedoto cover, they will have to
pay a premium for the delivery of stock to be madene or two, rather than three
days. Moreover, uninformed traders might startrtgkiong positions around the
same time, believing that the buyers they obsergardormed market participants
(see Hong and Stein, 2003). On the whole, thel&aty to be a lot of noise in the
stock price on the days immediately after the tedbait it is realistic to expect that
the initial stock price rise will start to reverbg the third day after the stock loan
recall. | define the event date (day 0) as the fiesy following the exceptional rise in
share price on which the number of shares on lalis. i ensure that there are no
Regulatory News Service announcements from fives ghaiypr to the event date until
ten days after the event date. Thus, the obseratirps are not the result of

reactions to new, public information.

It is not clear over what time period the stoclceneversal should take place. Most
theoretical models of predatory trading or pricenipalation assume complete price
reversal, but use ‘notional’ time periods (see, &ample, Brunnermeier and
Pedersen, 2005, and Aggarwal and Wu, 2006). Thexgect complete price reversal
over some unknown time period. If | over-estimdte time period, | should expect
to observe complete price reversal, but am moreiko introduce confounding
influences such as a change in company or econfumdamentals. By under-
estimating the time period, | would expect to sadial price reversal only. Without
a good theory on the time taken for a stock praceevert fully to its fair value, |
prefer to identify partial reversal over a limitaohe period, as this reduces the risk
of confounding factors contaminating the studyepart cases with a price reversal
of at least 70% over a ten day period following ¢lvent date.

Estimating Abnormal Returns around Apparent Maragiue Short Squeezes

Having identified a number of ‘apparent manipulatighort-squeezes’, | then

estimate abnormal returns for the stocks involvesidescribed in Chapter 5, | use
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the CAPM model to estimate abnormal returns andl@yna one-year formation
period to estimate betas. Due to the small numbebsgervations in each sample and
the presence of some large-cap stocks, | prefas¢cequally-weighted returns when
aggregating the results. However, Canetaal. (1998) warn that using equally-
weighted returns can result in large biases andsemprently, | also weight by

market-capitalization.

| estimate abnormal returns for each of the thieesps associated with an ‘apparent
manipulative short squeeze’. “Phase 1” (the ‘pupipase) lasts for three days, from
day -3 to -1; “Phase 2” (the ‘squeeze’ phase) lsts for three days, from day O to
day 2; and “Phase 3” (the ‘dump’ phase) laststéor days, from day 3 to day 12

Figure 7.3 illustrates these three phases in the @ a timeline.

Ficure .3 Timeline Representmg the Three Phases of an " Apparent
AMampulative Short Squeeze”

Tump’ ‘Squeeze’ ‘Dumng”
phase phase phase

The final step is to calculate how much short-sglllose as a result of the
manipulation. | calculate average cumulative abramaturns from the start of the
‘pump’ phase to the end of the ‘squeeze’ phase ffoen day -3 to day 2). By this
time, short covering is expected to have been cetagland the short-seller should
no longer be exposed to stock price movements. Memveluring the ‘pump’ phase
(i.e. day -3 to day -1) short-sellers are highkely to have experienced negative
abnormal returns, because stock prices were inageay definition. Including this
interval in the analysis might result in a biasagdcome. As a solution to this

problem, | adopt an alternative approach thatstarimeasure cumulative abnormal
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returns from event day (day zero) until the endhef squeeze phase (day 2). | then
test if these returns are statistically signifitpulifferent from zero, by comparing to
the relevant 2.5% t-test statistic with degreedreédom equal to the number of

companies in the sample minus one.

Characteristics of Stocks around Apparent Manigu@aShort Squeezes

| also examine the characteristics of stocks ardhadime of ‘apparent manipulative
short squeezes'. In the literature, manipulationassociated with the following

characteristics:

1. Smaller size

Jianget al. (2005) argue that “successful trade-based manipuol& difficult for all
but the smallest and most illiquid companies.” inpare the market capitalisation of
the stocks affected by apparent manipulative skqueezes with the average market

capitalisation of all the stocks in the datasettat day.

2. Lower liquidity

Brunnermeier and Pederson (2005) show in their intlike predatory trading
against other traders has the effect of reducimyliduidity of that stock in the
market. Aggarwal and Wu (2006) find that price npattors target stocks that are
illiquid. | obtain two proxies for liquidity in thee stocks subject to ‘apparent
manipulative short squeezes’. First, the free fleatie of shares and second, the
number of days of normal trading volume that it Wotake a short-seller to cover
his position. This latter is called the ‘Days tov€oRatio’ (DCR) and is defined as:

_ Share®nLoan,,
DaystoCoverRatio, (DCR)= , — (7.1)
’ AverageDaily TradingVolume,

Where:
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Days to Cover Ratio, , is the ‘days to cover ratio’ for stoclon dayt.
Shareson Loan, is the closing number of shares on loan for stamk dayt.
Average Daily Trading Volume, , is the moving average of the trading volume for

stocki from days (-61) to ¢-1). | choose 60 days of trading volume as a comfge
between the risk of including out-of-date infornoation trading volume and the risk
of one or more exceptional days influencing the mgaverage figure.

A stock with a high days to cover ratio is deemede less liquid (from a short-
seller's perspective) than a comparable stock witbwer days to cover ratio. For
each day during the manipulation period, | comphe DCR of a stock with its
average value over the three preceding months. dlloa's me to observe any trend
in this liquidity ratio during the apparent manigtive short squeeze. | also compare
the free float number of shares for each stock Wit of the average stock on the

event day.
3. Elevated volatility of stock returns

Mahoney (1999) and Aggarwal and Wu (2006) arguetttestock price volatility of

a manipulated stock would be greater than thatsafm@ar ‘un-manipulated’ stock. |
measure the volatility of stock returns for eactmpany that is subject to an apparent
manipulative short squeeze, from 20 days priohtdvent date through to 10 days
after the event date. For each of these days ilas calculated as the standard
deviation of returns for the twenty preceding d&yBor each firm day, | compare

the stock volatility measure to the year’s averfagehat firm.
4. Elevated trading volume
Zhou and Mei (2003) argue that “excessive tradinyme and price movements

without news on fundamentals” can assist in distisigng manipulative trading
from other forms of trading. Aggarwal and Wu (2086&te that stocks investigated

'® The number of days needs to be as small as pessilgrasp the changes in volatility that we expect
to see around the manipulative short squeeze. Mmless, this number still has to be sufficient to
calculate reliable standard deviations. | choosed2§s as a compromise between these two
requirements.
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in US SEC actions in stock manipulations casesbéxklevated trading volumes.
For each stock subject to an ‘apparent manipulahet squeeze’, | record trading
volume for the five days preceding the start ofrtr@nipulation process and compare

this to the three month average trading volumeHerstock.

7.3 Results

| observe thirty-six incidences where a stock prises exceptionally, then shares on
loan decreases, followed by a stock price revenmsaccordance with my definition
from section 7.2 above. Of these thirty-six, soroeld represent ‘noise’ rather than
manipulation. To consider how many might be duadde, | run a ‘mirror-image
test’ on the full dataset to identify the numbetiofes theoppositepattern in market
prices and shares on loan occurs (i.e. signifidaoteases in share price, followed by
a rise in the number of shares on loan, followedabrgversal in share price). This
mirror-image pattern would not be associated witlnipulation against short-sellers,
but would be expected to be subject to a similagreke of noise. If manipulative
short squeezes do not occur in the market at iadl,veould expect the mirror image
test to produce approximately the same number stmftions as the ‘apparent
manipulative short squeeze’ test. | observe twéimt/-mirror-image test events’,
compared to thirty-six ‘apparent manipulative sheaieezes’. This lower number of
‘mirror image test events’ is consistent with thetion that some but not all

‘apparent manipulative short squeezes’ are sinfyrésult of noise.

Of the thirty-six ‘apparent manipulative short sgues’ identified above, sixteen are
associated with regulatory news announcementsinlirelte these, as it is not
possible to distinguish between a reaction to asn@lease and a manipulative short
squeeze. This leaves twenty incidences matchingdefinition of an apparent
manipulative short squeeze and free from the cordimg effects of any regulatory
news releases. This is a small number of incidetzasbserve over 979 days for
between 350 and 681 stocks. Thus, an ‘apparentpulative short squeeze’ as

defined is a rare event.
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| examine the abnormal returns for stocks involiedpparent manipulative short
squeezes’ for each day during the manipulationge®gdays -3 to 12). | group the
companies into portfolios and test the null hypsib®f daily returns being equal to
zero. Results are reported in Table 7.1. Panel #wshthe equally-weighted
portfolios: returns for these portfolios are sigrahtly different from zero for eight
of the 16 days. Panel B shows the market cap-waigbortfolios: only two of the 16
days exhibit returns that are significantly differefrom zero. The greatest
magnitudes for the daily abnormal returns are oteseduring the pump phase and
on the event day. The difference in results betwberequally-weighted and market-
cap weighted portfolios is consistent with the aotihat abnormal returns are greater

in smaller stocks.

Table 7.1 Abnormal Returns around Apparent Manipulative Short Squeezes

Panel A: Equally-Weighted Portfolio Abnormal Returns

Day -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12
Average 0.35% 147% 233% 225% 0.21% -0.21% -0.94% -0.90%62% -0.83% -0.80% -0.37% -0.95% -1.03% -0.28% -0.18%
Std. Deviation ~ 1.42% 1.20% 1.49% 2.13% 2.34% 124% 151%23%. 15% 128% 144% 121% 195% 117% 1.90% 1.78%
t-stat. (abs.) 109 547 700 474 040 075 279 180 175902 250 138 219 394 066 046
Prob. 2 tails 029 000 000 000 069 046 001 009 010 010. 002 018 0.04 000 052 065
Prob. 1 tail 015 000 000 000 035 023 00l 004 005 000001 009 002 000 02 032

Panel B: Market Cap-Weighted Portfolio Abnormal Returns

Day -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12
Average -0.01% 0.08% 006% 005% 000% 004% -0.02% -0.05%01% -0.07% -0.01% 0.01% -0.02% -0.04% 0.00% -0.01%
Std. Deviation ~ 0.03% 0.23% 0.11% 0.09% 0.03% 0.19% 0.07%17%. 0.06% 0.19% 0.06% 0.11% 009% 011% 0.09% 0.03%
t-stat. (abs.) 147 15 261 262 065 093 103 129 072571 060 055 091 164 021 068
Prob. 2 tails 016 014 002 002 052 036 032 021 048 130. 056 059 037 012 084 050
Prob. 1 tail 008 007 001 001 026 018 016 011 024 700028 029 019 006 042 025

To consider the potential losses to short-selleestimate the cumulative abnormal
returns for each phase of the ‘apparent manip@asikort squeezes’. Table 7.2
presents the results: Panel A shows cumulative ratedoreturns by phase for the
equal-weighted portfolios and Panel B shows cunudabnormal returns by phase

for the market-cap-weighted portfolios.
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Table 7.2 Cumulative Abnormal Returns

Panel A. Equally-Weighted Portfolio Cumulative Abnamal Returns

Phase 1 2 3a 3b

Average 3.45% 2.26% -4.09% -6.91%
Std. Dev. 2.63% 3.43% 4.28% 5.17%
t-stat. (abs.) 5.86 2.95 4.27 5.98
Prob. 2 tails 0.00 0.01 0.00 0.00
Prob. 1 tail 0.00 0.00 0.00 0.00

Panel B. Market Cap-Weighted Portfolio Cumulative Abnormal Returns

Phase 1 2 3a 3b

Average 0.13% 0.10% -0.15% -0.21%
Std. Dev. 0.31% 0.24% 0.32% 0.36%
t-stat. (abs.) 1.92 1.74 2.12 2.60
Prob. 2 tails 0.07 0.10 0.05 0.02
Prob. 1 tail 0.03 0.05 0.02 0.01

Phase 3 has been shown in two ways: as sub-pari¢dbays 3 to 7) and full period 3b (days 3 to B2)rovide greater granularity.

From Panel A, | can reject the hypothesis of zdneoamal returns for the equally-
weighted portfolio for each phase. | observe sigaift positive abnormal returns of
3.45% in the first phase (days -3 to -1) and sigaift positive abnormal returns of
2.26% in the second phase (days 0 to 2). Thesdiygosibnormal returns are
followed by significant reversals in the third ppat Panel B | observe much lower
abnormal returns, as a small number of large-capksbbservations have lower
abnormal returns but large weights in the portfolidhe positive abnormal returns in
phase one and phase two are significant at theeb® Using a one-tailed test. The
above results indicate significant losses for shkelters around ‘apparent

manipulative short squeezes’

Table 7.3 below shows cumulative abnormal retuorspbortfolios by day, rather

than by phase, up until the start of the expectecepreversal. Panel A shows
equally-weighted portfolio cumulative abnormal rew by day. Cumulative

abnormal returns peak at 5.91% by day 1 and siadverse thereafter. | also show
the upper and lower thresholds to the 95% confidentervals for these cumulative
abnormal returns. Recall that during days -3 t{th& ‘pump’ phase) short-sellers are
highly likely to have experienced negative abnormelirns, because stock prices
were increasing by definition. Including this intal in the analysis might result in a
biased outcome. Consequently, | adopt an altemapproach in Panel B, and start
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to measure cumulative abnormal returns from eveyt @ay zero). Cumulative

abnormal returns peak at 2.47% on day 1. In Panah&€ Panel D, | show the

corresponding results for market-cap weighted pbo$. Cumulative abnormal

returns peak at day 2, at much smaller magnituldas with the equally-weighted

portfolios.

Table 7.3 Cumulative Abnormal Returns by Day

Panel A: Equally-Weighted Portfolios (starting from day -3)

Day -3 -2 -1 0 1 2 3
Average -0.35% 1.12% 3.45% 5.70% 5.91% 5.71% 4.77%
Std. Deviation 1.42% 1.81% 2.63% 2.89% 4.53% 4.39% 4.50%
Std. Error 0.32% 0.40% 0.59% 0.65% 1.01% 0.98% 1.01%
Conf. Int.: Higher Value 0.32% 1.97% 4.68% 7.05% 8.03% 76% 6.87%
Conf. Int.: Lower Value -1.01% 0.27% 2.22% 4.35% 3.79%  65%0 2.66%
Panel B: Equally-Weighted Portfolios (starting fromday 0)

Day 0 1 2 3

Average 2.25% 2.47% 2.26% 1.32%

Std. Deviation 2.13% 3.57% 3.43% 3.61%

Std. Error 0.48% 0.80% 0.77% 0.81%

Conf. Int.: Higher Value 3.25% 4.14% 3.86% 3.01%

Conf. Int.: Lower Value 1.26% 0.79% 0.65% -0.37%

Panel C: Market-Cap Weighted Portfolios (starting fom day -3)

Day -3 -2 -1 0 1 2 3
Average -0.01% 0.07% 0.13% 0.19% 0.19% 0.23% 0.21%
Std. Deviation 0.03% 0.21% 0.31% 0.38% 0.38% 0.55% 0.57%

Std. Error 0.01% 0.05% 0.07% 0.09% 0.08% 0.12% 0.13%
Conf. Int.: Higher Value 0.00% 0.17% 0.28% 0.37% 0.37%  49% 0.48%
Conf. Int.: Lower Value -0.02% -0.03% -0.01% 0.01% 0.02% -0.03% -0.05%

Panel D: Market-Cap Weighted Portfolios (starting fom day 0)

Day 0 1 2 3
Average 0.05% 0.06% 0.10% 0.08%
Std. Deviation 0.09% 0.08% 0.25% 0.26%
Std. Error 0.02% 0.02% 0.05% 0.06%
Conf. Int.: Higher Value 0.09% 0.09% 0.21% 0.20%
Conf. Int.: Lower Value 0.01% 0.02% -0.02% -0.04%

The tables above reveal averages for a portfolicstotks subject to ‘apparent

manipulative short squeezes’. By examining the dyohg data | observe that the

maximum loss a short-seller would have suffereanfrany individual stock was

8.16% in phase one and 13.74% in Phase two. Nateattrader or long-short fund
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manager would normally hold a number of short pmsét at any time. Stocks subject
to manipulative short squeezes are likely to forsubset of these short positions.
When considered in this broader context, the ababreturns observed above, while

statistically significant, are likely to be of madée economic significance.

Robustness Checks

As a robustness check, | filter for ‘phase onecktprice rises that represent two
(and three) standard deviation changes in stode pas opposed to the original 2.5
standard deviations. | also filter for ‘phase thr&eck price reversals that are both
greater and lower than the criterion of a 70% reaferUnsurprisingly, | obtain a
greater number of ‘apparent manipulative short egeg when | test using looser
criteria (and a smaller number of observations i stricter criteria). | find that
the magnitude of the mean abnormal returns vanesrsely with the number of
‘apparent manipulative short squeezes’ that passigin the defining filter. By using
looser criteria, 1 am likely to be collecting moobservations that are simply the
result of noise. Accordingly, | have lower confidenthat the greater number of
observations represents true manipulative shoreesps. When filtering using
stricter criteria, | am likely to be excluding aegter number of true manipulative
short squeezes (or at least those that have besneféective in generating large
stock price movements). The mirror-image test (diesed earlier in this section)

provides a means of estimating the amount of noisiee observations.

| also consider an entirely different means of ditg a manipulative short squeeze.
The manipulation process comprises the recall sfoak loan, the removal of the
recalled stock from the pool of stock availablebmrrow, and an attempt by the
original stock borrower to replace the recalleccktdAs such, a manipulative short
squeeze should be associated with a reduction @ameshon loan for the stock
concerned. There should also be a rise (or at leastduction) in stock lending fee,
as demand for borrowing stock is unchanged butstlpply of stock available for

borrowing has fallen. The stock loan utilisationerdi.e. the proportion of shares

available for borrowing that are actually borrowstipuld increase as the victim of
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the recall seeks to replace his loan from the reimgipool of stock available for
borrowing. To take account of the time taken fetack loan recall to be reflected in
the stock lending data, | use a five day periodtha measurement of these three
variables (shares on loan, stock lending fee ameksitilisation rate). For each stock
i and dayt, | model these three variables as dummy variabléle following least

squares regression equations:

(Cumulative Abnormal Return); =30 = a + (D1 +* D2 * D3it) +ui: (7.2)

(Cumulative Abnormal Return); t=o3 = a + #(D1+* D2i:* D3i;) +ui: (7.3)

where dummy variabl®1;; is set to 1 if shares on loan falls during thee foay
period prior to dayt, or O otherwise; dummy variab®2;; is set to 1 if the stock
lending fee has not fallen during the five day peérprior to dayt, or O otherwise;
and dummy variabl®3;; is set to 1 if the loan utilisation rate increasesing the
five day period prior to daty or O otherwise. In Equation 7.2, the dependerilike

is the cumulative abnormal return of stodkom three days before the three dummy
variables are all ‘1, to the day they are all ‘In Equation 7.3, the dependent
variable is the cumulative abnormal return of stoflom the day the three dummy

variables are all ‘1’, to three days after.

Stock loan utilisation data is available from Noven 2004 (the start of collection
of such data by Data Explorers Ltd) and my resaits based on the period from
8/11/2004 to 28/5/2008 (taking account of the fiwerking days required for
measuring the dummy variables and the four worklags required for estimating

the abnormal returns). Results are shown in Tadlé&low.
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Table 7.4 Robustness Check with Three Dummy Variabk

Panel A: Cumulative Abnormal Returns (day -3 to day0)

Dependent Variable: ABN_CUM_MINUS3
Method: Panel Least Squares

Sample (adjusted): 8/11/2004 5/31/2007
Cross-sections included: 624

Total panel (unbalanced) observations: 199024

Variable Coefficient  Std. Error t-Statistic  Prob.

C 9.38E-04 7.14E-05 13.137663 2.08E-39
D1*D2*D3 1.79E-08 1.15E-08 1.5468436 0.1219026
R-squared 1.20E-05 Mean dependent var 9.38E-04
Adjusted R-squared 7.00E-06  S.D. dependent var 318813
S.E. of regression 0.03185118  Akaike info craeri  -4.0554746
Sum squared resid 201.9073536  Schwarz criterion .0558721

Log likelihood 403570.3872  F-statistic 2.3927251
Durbin-Watson stat 0.566594047  Prob(F-statistic) .1209026

Panel B: Cumulative Abnormal Returns (day 0 to day3)

Dependent Variable: ABN_CUM_PLUS3
Method: Panel Least Squares

Sample (adjusted): 8/11/2004 5/28/2007
Cross-sections included: 624

Total panel (unbalanced) observations: 197711

Variable Coefficient ~ Std. Error t-Statistic  Prob.

C 1.21E-03 7.15E-05 16.870364  8.24E-64
D1*D2*D3 1.07E-08 1.15E-08 0.9247395 0.3551026
R-squared 4.33E-06 Mean dependent var 1.21E-03
Adjusted R-squared -7.33E-07 S.D. dependent var 0318051
S.E. of regression 0.031805157  Akaike info criter  -4.0583665
Sum squared resid 199.9961  Schwarz criterion 82634

Log likelihood 401193.8479  F-statistic 0.8551431
Durbin-Watson stat 0.570749774  Prob(F-statistic) .3581026

The p-coefficient is not significantly different from me for either measurement
period. The adjusted R-squared for each analystsasvanishingly small (less than
0.01% in each case). This pattern is consisterit thié notion that there are many

false positive signals in such an analysis. Disonsswith stock lending agents and
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prime brokers suggests that the true number oflisetteat are passed onto clients
(i.,e. where the recalled stock cannot be replaagddkty) over any given twelve
month period is likely to be in single digits, c@tent with my original definition of

a manipulative short squeeze.

| refine the above analysis to include a fourth dunvariable,D4;;, which equals 1
if the stock loan utilisation rate is in the top 586 all such observations, or 0
otherwisé’. Manipulative short squeezes are more likely truodn stocks with high
utilisation rates, as a stock lending agent is nikedy to pass a recall on to the stock
borrower when the utilisation rate is high (i.ee tloan is harder to replace). By
adding this fourth independent dummy variable ® bgressions in Equations 7.2

and 7.3, | obtain the results shown in Table 716ve

" Thanks to Will Duff-Gordon at Data Explorers Lfdr this idea. Dummy variablb4;, is partially
correlated with dummy variabl23;; and this is a limitation to this analysis.
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Table 7.5 Robustness Check with Four Dummy Variabke

Panel A: Cumulative Abnormal Returns (day -3 to day0)

Dependent Variable: ABN_CUM_MINUS3
Method: Panel Least Squares

Sample (adjusted): 8/11/2004 5/31/2007
Cross-sections included: 624

Total panel (unbalanced) observations: 199024

Variable Coefficient Std. Error t-Statistic ~ Prob.

C 0.000946 7.15E-05  13.23244 0
D1*D2*D3*D4 -0.002691 0.001266 -2.125301 0.0336
R-squared 0.000023 Mean dependent var 0.000938
Adjusted R-squared 0.000018 S.D. dependentvar 31831

S.E. of regression 0.031851  Akaike info criterion-4.055485
Sum squared resid 201.9052 Schwarz criterion 5883

Log likelihood 403571.4  F-statistic 4.516904
Durbin-Watson stat 0.566578  Prob(F-statistic) 8983

Panel B: Cumulative Abnormal Returns (day 0 to day3)

Dependent Variable: ABN_CUM_PLUS3
Method: Panel Least Squares

Sample (adjusted): 8/11/2004 5/28/2007
Cross-sections included: 624

Total panel (unbalanced) observations: 197711

Variable Coefficient Std. Error t-Statistic ~ Prob.

C 0.001209 7.16E-05 16.8744 0
D1*D2*D3*D4 -0.000754 0.001269 -0.594186 0.5524
R-squared 0.000002 Mean dependent var 0.001207
Adjusted R-squared -0.000003 S.D. dependent var 031805
S.E. of regression 0.031805  Akaike info criterion-4.058364
Sum squared resid 199.9966  Schwarz criterion 8265

Log likelihood 401193.6  F-statistic 0.353057
Durbin-Watson stat 0.570745  Prob(F-statistic) 3B

Panel A of Table 7.5 shows that {heoefficient for the period from day -3 to day 0
Is statistically significantly different from zerat the 5% level. However, it is very

small in magnitude. The adjusted R-squared for #malysis is again vanishingly
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small. Clearly, if each of these incidences reflemt attempted manipulative short

squeeze, they are of limited economic significailacehort-sellers. Thg-coefficient

in Panel B is not significantly different from zero

Characteristics of Stock Subject to Apparent Malapve Short Squeezes

Table 7.6 summarizes the key characteristics (sizdatility, trading volume,

liquidity and utilisation rate) for each stock afed the portfolio of stocks involved in

‘apparent manipulative short squeezes’.

Talde 7.6 Creracteristics of Stods subject to Apesit Marpulative Shoit Soueezes

MCCp [ Sock Mean |FHeeH Saes o] Mean | Mean J0q Mean Yo VEan Sk

(etdayO| \Wietiity | Tradrg | (atdayO DRt | Loen(@| Sack |LerdmgFeg Stock | Ulisation

as %o | (at dayOaf\olure, dayy as%df | Mean |dayOas dayOas| Lerding | (at cay O ag Uiisation| Rete (at chy
Bet | naket | %d Year [-3t00(%d] Mt |DOR(dyd do3m | %d3m|Fee(day %df 3m |Rate (diyj 0 as %af 3
Ne average)| Aerage) [3mAerege) Aetae)| -3to0) | Aerage) | Aerage)| -3100) | Arrage) | -3t00) | Aerage)
1 18290 1A 1769 1286 24 5/.7% 6426 100 BP0 6.653% 4
2 645% | 731% 81.5%6| AP 57 &SP B 154 BP% 119 %8[9
3 12006 P3| B3 156 25 5.6 7AP% 2 374% 34 A4
4 51% | %% 38% 3% 319 15816 10148% 616 97P% 377 % 8h1
5 1376 | MP2% 2.9% 127 103 B0 10850 5 8% 30 60%.
6 1529 | 708% 285% 16.1% 20| 2182% 1020% 283 480% 03 2% 3.
7 162%| 7006 2084 163 12 WP AP 221  8l% 10 19407
8 56% | 23604 405% 57 246 1061% 1242% |- E - E
9 BP0 12484 11294 3% 13 46 6% B8 203N 23 .5
10 3L6%| 8L8% T1.6% 236%0 27 110 1MUPe |- . - .
u 6% 70%% 97.4%| 8L0% 30 1286 N8P% 197 818% 1066.8% 9
12 13%| 0% 76.6% 93% 111 1260% 14d5% |- . - .
13 25%6( 1008 227 1876 94 1508% 1091% 216  13B0%6 |191135%
14 1856 147.09 BN 184% 39 B4  1042% |- -
15 138%| 665% 112649 103 15 G0 A% - : - :
16 VAN 14T 808% 51316 54 7696 683 100  1112% 6.371.8%
17 111%| 10367 10149 84% 42 - - - - - -
13 60|  716% 126004 778w  12p AP B 105 7643% 2039.0% §
19 18606% 1125 163%% 240% 38 a6 [N 136 - 01 -
20 21| 27 150494 2149 5( - - - - - -
Mean | 147.0% 108204 13604 126 74 1B48% B 436 9H2% 1035.3%
StDa| 4149 | 4B 08Y | 4R1¥| 8C 4L6% | 21.0% | 571 51.3% 11.€ 0.2

The majority of stocks have market capitalisatiohsess than one-fifth the market

average. This provides some support for the argtitiet smaller companies are
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more vulnerable to manipulative short squeezes.d¥ew a small number of large-
cap stocks increase the portfolio mean market @iggation, so that it is above the
market average. There is some support for the mahat the volatility of returns of
stocks is elevated ahead of a manipulative shoueexp — stock volatility as
measured at day O during an ‘apparent manipulatiogt squeeze’ is slightly above
its annual average (at 103.2% of annual averagej}hisl result is not statistically
significant. The mean trading volume is elevatedrpio an ‘apparent manipulative
short squeeze’ compared to its 3 month average2&6% of its 3 month average,
but again this result is not statistically sigrafint. The majority of stocks have a free
float value of shares less than one-fifth the miagkerage. This supports the view
that less liquid stocks are more vulnerable to maation. As an alternative measure
of liquidity, | examine the number of days of nointi@ding volume that it takes
investors to cover their short positions (The D&y<Cover Ratio, or DCR). The
portfolio mean DCR at day 0 is 103.4% of its thneenth average, but this result is
not statistically significant. The percentage ofr&@s on loan is not elevated for
stocks subject to ‘apparent manipulative short egeg’. In conclusion, there is weak
support for the notion that manipulative short spas are associated with stocks
with smaller market capitalization and free floatevated trading volume and

reduced liquidity.

Using the above observations, | analyse all firmghe dataset to identify stocks that
display similar qualities to those found in the sétapparent manipulative short
squeezes’. Specifically, | identify instances whign@ market cap and free float value
of a company are below the market average and wherstock’s DCR and turnover
are above their 60 day average. If a stock has nhame one day when it satisfies
these conditions, | treat every such occurrence separate event. | find 12,909 firm
days satisfying the conditions described above. él@n there is on average no
price response around these occurrences. This sisghet it is difficult to predict a
manipulative short squeeze based strictly on teese trading volume and liquidity

criteria, as many ‘false positives’ will emerge.
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Jacobs and Levy (2007) argue that if a securitysdoecome subject to a short
squeeze then a reduction in the supply of loanatdek is usually signalled by a
decline in the rebate rate offered by prime brolerby warnings from the prime
brokers, so the position can be scaled back orredvie advance of any demand that
borrowed stock be returned. According to this argoinshort squeezes are rare and
can largely be predicted. As such, they pose lititeat to short-sellers. | test this
argument on my sample of ‘apparent manipulativetstumueezes’ by studying stock
loan utilization rates (a measure of the proportbavailable stock to borrow that is
indeed borrowed) and stock loan fees (i.e. caslwrnet stock loan rebate rate)
around the time of the apparent short squeezeseldaga are shown in the final four
columns of Table 7.6. | find no evidence that métion rates and stock lending fees
rise around the time of the apparent manipulatierts squeezes. This is not
consistent with the argument put forward by Jacots Levy (2007). | attribute this
to the fact that my dataset considers the largerstéicks (market capitalisations of
£25 million and above) where the availability obck to borrow is relatively high.
For smaller stocks, loan availability is more likeb be problematic. My findings
indicate that it is difficult to predict a maniptilee short squeeze using publicly
available information. It is perhaps this charaster - that these are unpredictable
events that can have economic impact - that hatol#ae fear of manipulative short

squeezes amongst practitioners.

7.4  Case Study

“This is probably the biggest short squeeze indmst

The above quote is from Max Warburton, analyst ahf&d Bernstein, and is
reported by Richard Milne of the London Financiah&s (see Financial Times, 28
October, 2008). Mr Warburton was describing thene&vsurrounding trading in the
shares of Volkswagen AG during September and Octobthat year. Volkswagen
was a large-cap company (one of Germany’'s largeshpanies by market
capitalization) but had a limited free float. By pB&mber, 2008, rival car
manufacturer Porsche AG had publicly declared kestd 42.6% of the ordinary
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shares in Volkswagen AG. A further 20.2% of theimady shares were owned by
the Lower Saxony Land Government — a long-termkstatder. Thus, the free float
in Volkswagen ordinary shares was only 37.2% offtira’s market capitalisation.
Over a period of time, the relationship between phiee of the Volkswagen’s
ordinary shares and its preference shares hagdtartdiverge from its long-term
average, and risk-arbitrageurs had increased #fert positions in the ordinary
shares of the company. By"2&eptember 2008, 16.39% of Volkswagen stock was
on loan. Unbeknownst to the risk-arbitrageurs, €&leesAG had purchased a cash-
settled option position over a further 31.5% of tmmpany. Porsche was not
required to disclose its ownership of this optiarsigon under German financial
regulations. If this cash-settled option could bewerted into Volkswagen stock by
agreement with the counterparties to the transactiben Porsche would have
effective control over 74.1% of the company. Thtlse effective free-float in
Volkswagen shares was not 37.2% but instead 5.7%avket capitalization - less
than the short-sellers’ aggregate position. Shelteis had effectively become
‘cornered’ - but were unaware of this! As Porscleéeased news of its option
position to the market, short-sellers realised thay were vulnerable to recall risk
and margin calls. The price of Volkswagen shares reharply (by approximately
400% in a matter of days). The exact cause(s)isfghce rise have yet to be fully
understood. Some possible reasons include pre-eengtiort-covering, forced short-
covering after stock loan recall and dynamic hedgiby the counter-parties to
Porsche’s cash-settled options. Volkswagen bridfgcame the world’'s most
valuable company by market capitalisation, desgéteriorating fundamentals for
car manufacturers at the time. Figure 7.5 belowwshthe stock price, trading
volume and relative stock performance for Volkswageound this time (source:

Reuters):

213



Figure 7.5 Market Data for Volkswagen AG Shares in autumn 2008
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Porsche later announced that it would sell shane¥dlkswagen to facilitate an
orderly covering of short positions. By Novembeor$the revealed that it had made
a profit of EUR 6.8 billion through its trading options in Volkswagen stock. A
series of short-sellers announced large losseshengeneral suspicion arose that the
short-sellers’ had become the victims of stock moalaition. As a result of these
suspicions, the German financial regulator initlags investigation into trading in
Volkswagen shares and options — this investigatenains ongoing at the time of

writing.

Figure 7.6 below shows the percentage of shardsam the stock loan utilisation
rate and the average stock loan fee for Volkswag@nordinary shares around the
‘event day’, day 0, defined as the first day on ahhshares on loan falls after an
exceptional three day share price rise"(&&ptember, 2008 in this case; well before

the final and most prominent share price surgata October).
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Figure 7.6. Percentage of Shares on Loan, Stock Loan Utilisation Rate
and Average Stock Loan Fee for Volkswagen AG Ordinary Shares
around the Event Date (day )
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By examining stock lending data around the timeth&f alleged manipulation, |
observe that the ordinary shares experienced agpégoal price increase, followed
by a reduction in shares on loan, and finally adgeh price reversal. This is
consistent with the pattern of ‘pump, squeeze amohpd that | use to define an
‘apparent manipulative short squeeze’. In termstotk characteristics, Volkswagen
had a large market—capitalization, limited freeafland a high ‘days to cover ratio’.
Trading volume was elevated and stock return Jdlaincreased sharply in the days
before the event day. As such, the stock’s chaiatits match those from my
sample of ‘apparent manipulative shot squeezeallibut one respect — namely, that
Volkswagen was a large-cap stock. The stock loalsatton rate was high at
49.02% on the event day and rose in the days aitesyto 55.96% by the fifth day
after the event day). The stock loan fee also ryee; 0.68% on the event day to
0.76% by the fifth day afterwards and to 1.40% Iy tenth day. Thus, the pattern
observed is consistent with the pattern tested @nti® 7.3 using four dummy

variables as a robustness check.

In summary, the pattern of market data and stocklifg data in Volkswagen

ordinary shares is consistent with my definitionaof ‘apparent manipulative short

215



squeeze’. There is the added complication of tgadtinoptions as well as ordinary
shares, and this makes the case study richer tHeamanipulation that | describe.
The behaviour of Porsche AG would only be deemdaktmanipulation if the firm’s
intentionwas to manipulate the ordinary shares of Volkswa§&. This may never
be known, and it is this feature that makes thdystf alleged stock manipulation a

challenging task.

7.5 Conclusions

By developing a definition for an ‘apparent mangiide short squeeze’, it becomes
possible to identify patterns consistent with matapve short squeezes and to
investigate the abnormal returns around these swamd the characteristics of the
stocks subject to these events. My findings shat/ianipulative short squeezes are
rare events. Out of a sample constituting nearlyahanillion firm days, | am able to
identify only 20 events that satisfy my definitiohan ‘apparent manipulative short
squeeze’. However, where squeezes do occur, shitetss lose money. | find
statistically significant abnormal returns aroundede events that are also
economically significant with an average cumulatsteck return of 3.45% in the
‘pump’ phase and 2.26% during the ‘squeeze’ ph@kese are followed by a price
reversal, but short-sellers who have covered thesitions do not benefit from this
effect. There is some (weak) support for the notioat trading volume and the
volatility of stock returns is elevated before aapparent manipulative short
squeeze’. Liquidity is poorer: it takes more daysdver a short position just before
the squeeze than on average during the previowe thronths. However, it is

difficult to forecast short squeezes from this ddtme.

A short-seller who fears manipulative short squeezan take practical steps to
mitigate this risk. Dechowet al. (2001) explain that short-sellers can pay addition
fees to borrow on a ‘term basis’ (i.e. for a fixaeriod of time) rather than on a call
basis (i.e. with repayment of the loan on demakttywever, term loans are not

common, despite their ability to reduce the riskad§hort squeeze’. Another means
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of managing the risk of a short squeeze is theilpitiss of borrowing more shares
than required for short-selling. Excess borrowiegults in greater stock lending
costs, but creates a ‘buffer’: if only a portiontbé borrowed shares is recalled, the
excess shares are delivered first to the lendeghaidmmediate short covering is not
required. Both of these techniques incur a costreédtice the risk of becoming the

victim of a manipulative short squeeze.

An advantage of the dataset used for this studlyasit involves daily data on stock
lending, providing a level of granularity that igpsopriate for studying manipulative
short squeezes. A limitation of the dataset usethas it includes only the larger
stocks listed on the London Stock Exchange. By stmgwhat manipulative short
squeezes are rare for larger, more liquid stocksyesults provide support for the
Jacobs and Levy (2007) assertion that short sqeegaerally only affect smaller,
less liquid stocks. The Volkswagen case providesage, but economically
significant, exception to this pattern. Volkswage@ was a large-cap stock but with
a limited free float. This suggests that where iligy is constrained, even large
stocks can exhibit patterns consistent with maifeg short squeezes. Whereas my
interviews show that théear of manipulative short squeezads as a constraint to
short-selling, | show that this fear is largely wsijfied for stocks that tend to be
shorted by institutional investors (i.e. larger ck® with good liquidity). The
contribution of this research is that my resultsudti assist in replacing tHear of

manipulative short squeezes with a mevelence-baseperspective.
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8. LOSSES AND SHORT COVERING

8.1 Introduction

There is no upper limit to the price at which acktoan trade. Consequently, there is
no limit, in theory, to the amount of money thathmrt-seller can lose. This contrasts
with the experience of long-only investors, wheargsks are limited to the amount of
capital invested. Exposure to unlimited liabiligrchave catastrophic consequences,
including personal bankruptcy, and is thus an irtgydr consideration in risk
management. My interviews with practicing (and pexgive) short-sellers reveal
that they fear this risk and regard it as an irdireonstraint on short-selling.
Furthermore, they claim to mitigate this risk thgbuthe use of ‘stop-losses’, a
mechanism whereby a trader attempts to close qubs#ion once the loss rises
above some pre-set threshold. In this chapter thes dataset described in Chapter 5
to examine the response of short-sellers to acoaunbsses. | find significant
evidence that short-sellers cover their positioesaecounting losses grow. This is
consistent with short-sellers’ use of stop lossesa aisk control mechanism. | relate
my findings to the literature on loss realizatioesion and the ‘disposition effect’,
an observed regularity in many studies of investenavior. Evidence that short-
sellers are not averse to realizing losses hasrtapoimplications for asset pricing
and market efficiency.

The literature on behavioral finance describes enber of investor biases, or
apparent divergences from rational behavior. Ambrsese is the tendency for
investors to hold on to their losing stocks toodand sell their winners too early.
Shefrin and Statman (1985) call this the ‘dispositeffect’. They seek to explain it
by combining ‘prospect theory’ (Kahneman and Tvgrsk979) with the notion of
‘mental accounting’ (Thaler, 1985). Prospect themigdifies expected utility theory

" This chapter forms the basis of a University oinBdrgh Working Paper entitled “Short-Sellers,
Losses and Short-Covering” by James Clunie, Petded/and Tatiana Pyatigorskaya. The paper was
presented at the Midwest Finance Association cenfar in Chicago in March, 2009.
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in two ways, leading to predictions consistent vifestors being averse to realizing
losses. First, individuals assess outcomes thrabghchange they bring to their
current situation (or other reference state) andthiwugh their effect on overall
wealth. Second, prospect theory assumes thatytilitctions are concave for gains
and convex for losses (but steeper to attain olvesilaversion). Thus, losses (from
a reference state) are perceived by individualsiger than positive changes of the
same magnitude. Mental accounting provides a fwasriefor the way investors set
reference points for the accounts that determimesgand losses. Where an investor
creates separate ‘mental accounts’ for profits achestock position and applies
prospect theory to each account (ignoring inteoaceffects), a disposition effect
would be observed. Whereas prospect theory suggegisire preference-based
explanation for the disposition effect, Shefrin aSthtman (1985) suggest that
psychological explanations also contribute to thleenomenon. An aversion to
realizing losses is believed to have its roots eogbe’s desire to avoid feelings of
shame, regret and blame from others.

Early empirical studies into the disposition effemtd loss aversion involved
experiments on students. Christensen-SzalanskiBaagh (1984) and Bonner and
Pennington (1991) argue that student samples dareepoesentative of the whole
population and the majority of the later experinaéstudies were performed using
different groups of market practitioners, includioff-floor futures traders (Heisler,
1994), mutual fund managers (Brown et al, 1996)ersein the housing market
(Genesove and Mayer, 2001) and participants inathemobile market (Johnsat

al., 2006). Odean (1998) tests the ‘disposition effasing customer account data
from a discount brokerage house. He finds thaptbeensity to sell a stock declines
as losses increase, consistent with ‘prospect yheble also observes selling of
losing stocks in December by investors who presiynade the end of the tax year

as a self-control mechanism.
Burns (1985) and Holt and Villamil (1986) arguettdae to training, regulation and

other factors, the behavior of financial profesaisns expected to differ from that of

‘ordinary individuals’. Locke and Mann (2000) findvidence to support the
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existence of a disposition effect amongst profesdidloor futures traders: traders
hold losing traders longer then winning trades #mel average position size for
losing trades is larger than that for winning tadelowever, they also find that
relative aversion to realizing losses is negativeiated to contemporaneous and
future relative trading success. Coval and Shumy2§01) find evidence of
additional intra-day risk taking as a response tommg losses amongst professional
market makers at the Chicago Board of Trade. GaavelyMurphy (2004) examine
data on a US proprietary stock-trading team and éwidence that the traders hold
on to losing positions too long and sell their vamtoo soon. Shapira and Venezia
(2000) find that the disposition effect is pervasamongst their sample of clients of
an lIsraeli brokerage firm. However, it is less @lemt amongst professional
investors than amongst amateurs. Brogtnal. (2002) examine daily Australian
Stock Exchange share data and find that the disposeffect is pervasive across
investor classes but that it is less pronouncedngstotraders instigating larger
investments. This observation is “consistent wii motion that professional training
and expertise reduces judgmental bias”. Fehal. (2004) compare the behavior of
floor traders to that of off-floor traders and itigngreater loss aversion amongst the
former. Cici (2005) study 517 actively managed findthe USA and find that 37%
of the sample funds are affected by the ‘dispasiteffect’. Furthermore, the
‘disposition effect’ has an economically and stat#édly significant negative effect
on fund performance. Dhar and Zhu (2008) examire ttlading records of a
brokerage firm to identify individual differences the disposition bias. They find
empirical evidence that wealthier investors, anoséhin professional occupations,
exhibit the disposition effect to a lesser ext&nirthermore, approximately one fifth
of investors in their sample exhibit behavior opfeodo the disposition effect.
Although Shefrin (2002) argues that “Get-evenitis.[aversion to realizing losses]
afflicts both sophisticated and unsophisticatecestors”, there is evidence in the
literature that the disposition effect can be matkst amongst larger, more

experienced investors.

Widespread aversion to realizing losses can haymritant implications for asset

pricing. Locke and Mann (2000) suggest that behalibiases could affect asset
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pricing through market microstructure. Accordingfgvidence that professional
traders also exhibit alternative behavioral tendEnownvould provide increased
support for research on the systemic effects oabienal financial models”. Barberis
et al. (2001) integrate ‘loss aversion’ into an assetipg model and show that their
enhanced model has superior predictive power terrative models. Rabin and
Thaler (2001) use ‘loss aversion’ to help explaame of the anomalies in expected
utility theory. Grinblatt and Han (2004) developn@del of equilibrium asset prices
driven by mental accounting and prospect theory,asoto generate outcomes
consistent with the empirical evidence on the diggm effect. In the model, the
differences between a stock’s market price anddtygegate cost basis is positively
related to the stock’s expected future return. Thestes a spread between a stock’s
fundamental value and its equilibrium price, anduaer-reaction to information.
They argue that fully rational arbitrageurs canmetiminate the impact of the
disposition effect on equilibrium prices for a &y of reasons, including noise
trader risk and capital constraints. Thus, a péveaslisposition effect amongst

investors can influence the pricing of assets.

Da Silva Rosat al. (2005)state that: “the disposition effect...challenges ppts of
rationality underpinning neo-classical theoriesfiofncial markets.” However, a
defence against such a challenge would emerge dant be shown that the
‘disposition effect’ reflects only the behaviour wfisophisticated investors who are
price followers rather than price setters. Accogtin an examination into the
behaviour of short-sellers with respect to losdization is important. Short-sellers
are widely regarded in the literature as sophistttaand ‘well-informed’ market
participants (see, for example, Senchack and Std:$@3; Dechowet al, 2001;
Ackert and Athanassakos, 2005; and Boeheterl, 2008). Short-selling is an
integral component of arbitrage, a process thahen-classical finance involves
traders exploiting asset pricing anomalies andinda@ng, helping to set asset prices
and keep markets efficient. It is important to idfgnif short-sellers suffer from the
disposition effect, as evidence of a systematis himongst short-sellers could have
important implications for asset pricing and mar&#iciency. This study explores

this niche in the literature.
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Gamboa-Cavazos and Savor (2007) examine the behaVishort-sellers after
changes in stock prices. Making use of monthly d&%& months) on short interest
obtained from NASDAQ, the authors find that shatless cover their positions after
stock prices rise (i.e. after negative returnsdioort-sellers). Gamboa-Cavazos and
Savor use subsequent returns as a proxy for expeetarns and argue that such
short-covering cannot be explained by expectednsturhe authors interpret their
results as evidence that short-sellers cannot lbnai maintain short positions after
suffering losses, thus “making arbitrage less é¢ffecthan envisioned by the
efficient market hypothesis.” They put forward twaggestions to explain their
results: capital constraints (see Shleifer and Msh1997) and ‘myopic loss
aversion’ (see Benartzi and Thaler, 1995; Barbemi Huang, 2001; and Haigh and
List, 2005). This study builds on the work of Garakdavazos and Savor (2007) by
introducing higher frequency data and a methodokbgy examines short-covering
as a response to accounting losses as well asdk gtice increases. | incorporate a
technique for estimating the volume weighted avenagce at which short positions
are initiated and employ panel data regressionyaisabn daily data with cross-
sectional dummies and clustered by time perioddstaherrors. | find significant
evidence that short-sellers cover their positiomsaecounting losses grow and not
simply in response to rising stock prices. Thiscansistent with my interview

findings that short-sellers employ stop-losses askacontrol mechanism.

The rest of this chapter is organized as followgct®n 8.2 describes the
methodology used. Section 8.3 contains resultsid®e8.4 contains discussion and
analysis. Section 8.5 concludes.

8.2 Methodology

A number of well-regarded papers use publicly amd, monthly US data on short-

interest (e.g., Figlewski and Webb, 1993; Declatwl, 2001; Gamboa-Cavazos and

Savor, 2007). However, short-sellers are renowpedhkir short time horizons (see,
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for example, Boehmeet al, 2008) and monthly data fails to capture intraatho
trading. | use the daily data described in Chaptérhis provides greater granularity
than monthly data, and so assists in better uratedstg the activities of short-

sellers.

At its foundation, this research employs a methbregression analysis in the spirit
of Gamboa-Cavazos and Savor (2007). However, thdyddiffers in a number of
ways. Gamboa-Cavazos and Savor (2007) use thevinljaregression specification:
their main independent variable is ‘returns’ (iffelient forms throughout the study)
and their dependent variable is the change in shietest. They also include a set of
control variables intended to act as a proxy farskale constraints in the market.
This specification, therefore, shows the impacttiom change in short interest as
returns change, i.e. the coefficient for returrks tes about change in the change in
short interest. Although of interest, this does dioéctly tell us the direction of the
change in short interest. | include the Gamboa-Zavand Savor specification in
this study but | first aim to establish the linkWween returns and short interest. To do
this, | use the Percentage of Market Capitalizatioi.oan as the dependent variable
- the coefficient for returns in this specificatioells us about the magnitude and
direction of the change in short interest. If theefficient is negative and the
difference from zero is statistically significarthis allows me to reject a null
hypothesis that short-sellers do not close thesitipms in response to price changes.
To mitigate the problem of positive skewness in thstribution of the market
capitalization on loan series (see Section 5.4)sd run regressions using the natural

logarithm of market capitalization on loan as tle@ehdent variable.

| also note that using stock returns as an indeg@ndhriable can result in confusion
- in Gamboa-Cavazos and Savor (2007) an increasgtums essentially stands for
the loss that short sellers face. Greater clasitychieved by using stock price as the
independent variable - it acts as a proxy for ‘lasgshe same way as returns do (as
they move in the same direction) and it is suffiti® establish the link between the
loss-proxy and the short sellers’ response. A mogortant reason for using price

instead of returns as the independent variablehén first stage of the analysis,
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however, is that it makes an easier link with teeonid stage of the analysis, where |
introduce a superior proxy for loss that revealethbr short-sellers react solely to
price changes or whether they are driven in thetioas by accounting losses. To
create this superior proxy for loss, | require atineate of the cost basis for short-

sellers’ positions in each stock.

Estimating the cost-basis for short-sellers’ pasis

A limitation of the Gamboa-Cavazos and Savor papdhat the authors do not
account for the price at which a short positiomigated (henceforth | refer to this as
the ‘cost basis’ of a short position). The costidas$ a position is important because
it is the difference between this and the markistepof a security that determines if a
position is at an accounting profit or loss. | duin the Gamboa-Cavazos and Savor
study by incorporating a method for estimatingdlierage cost basis of short-sellers
into the regression analysis. | estimate the awecagt basis of short-sellers using a
procedure similar to the volume weighted averagethmase price technique used by
Brown et al. (2002) for long-only investors. | take stock pricasd the number of
shares on loan for the first company in the datasdtidentify the first occasion in
the series when the number of shares on loan isesedassume that this increase in
shares on loan represents shares borrowed for uhgoge of short-selling and
estimate the price at which this was done as tieeage of the opening and closing
prices for the stock on that date. This becomesnitigl estimate of the cost basis of
all short positions for this stock. This estimataipdated on the next occasion when
shares on loan increases (I ignore days when ‘shaneloan’ is unchanged or
decreases, as there are no net new short poségiablished on these days). With
each additional estimate of the price at which ehare shorted for a particular day,
| refine my previous estimate of the cost basisalbfshort sellers. To do this, |
calculate the weighted average cost basis at wihiehpositions were established,
weighted by the number of shares shorted on eacasmn. This approach allows
me to gradually build my estimate, based on pubtisdata. As the estimate is
updated each day on which there is a rise in slardsan, the estimate is expected

to improve over time. Cohegt al. (2007) find that almost half of securities lending
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contracts are closed out within two weeks and tledian contract length is 11 days.
Accordingly, the formation period for each stockilre sample should cover at least
several weeks. As early estimates are likely tpder, | choose a formation period
of one year. The whole procedure is repeated fer riext stock and so on.
Regression analysis is undertaken using the peaftet the one-year formation
period. However, the ‘estimated cost basis’ forheatock is updated every day
beyond the formation period. The ‘estimated costidas incorporated into the
regression analysis in the following manner. Thigetence between the ‘estimated
cost basis’ and the share price is found for eamtagion that a company’s share
price rises above the ‘estimated cost basis’ - teigresents the short sellers’
accounting loss. For ease of interpretation thelabes values of this series is taken.
In the second stage of analysis this loss serisgthe regressions along with the
price variable. This is done to see whether shalléis react to the price change or
instead to the accounting loss, as price might @vewn effect on the ‘percentage
of market capitalization on loan’ series, indeperiag the accounting loss.

Throughout the study, | incorporate control vargsbihto the regressions, in a similar
fashion to Gamboa-Cavazos and Savor (2007). Thasiot variables are market
capitalization, market-to-book ratio and free floatmber of shares, where the latter
is used as an alternative to institutional owngrsts employed by Gamboa-Cavazos
and Savor. | consider both institutional ownersimgal free float number of shares to
be proxies for the same factor — availability obckt loans. Because Gamboa-
Cavazos and Savor use monthly data, their conmabbles (and right hand-side
variables in general) enter the regressions inddgprm (i.e., the last month’s
observations are control variables for this monli)contrast, as this study benefits
from a daily dataset, the right-hand side varialdes not in lagged form. To
summarize, this study runs the following set ofresgions. For the first stage of the

analysis:

Market Capitalization on Loan (%), =
a + B(InPrice) + y(Market Capitalization,) + d(Market-to-Book ratio;) + A(Free Float number of

Shares) + u; (8.1)
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and

In(Market Capitalization on Loan), =

a + f(InPrice) + p(Market Capitalization;) + d(Market-to-Book ratioy) + A(Free Float number of
Shares) + U (8.2)

For the second stage:

Market Capitalization on Loan (%), =
a + 0(InLoss) + p(InPrice) + y(Market Capitalization,) + d(Market-to-Book ratio,) + A(Free Float

number of Shares) + u; (8.3)

and

In(Market Capitalization on Loan), =
a + 6(InLoss) + p(InPrice) + y(Market Capitalization,) + 6(Market-to-Book ratio;) + A(Free Float

number of Shares) + u; (8.4)

For the third stage, | introduce lagged forms e@f litss series into the regressions to
see if their effect diminishes with time. | alswastigate the regression based solely

on the top quintile of the loss series.

In the fourth stage of the analysis, | considerdhange in short interest (i.e. change
in the percentage of market capitalization on lajhe dependent variable, similar

to the work by Gamboa-Cavazos and Savor:

A(Market Capitalization on Loan) =
a + 6(InLoss) + p(InPrice) + y(Market Capitalization;) + ¢(Market Capitalization on Loan,) +
d(Market-to-Book ratio) + A(Free Float number of Shares) + u; (8.5)

where the series ‘market capitalization on loan’tba right-hand side acts as an

additional control variable.
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For each regression, | take care of the firm effemtametrically by including firm
dummies and use clustered by time period standaodseto eliminate the non-fixed
time effect. This contrasts with Gamboa-CavazosSenbr (2007), who employ the
Fama-MacBeth (1973) procedure for their regresamalysis. This latter procedure
is designed to eliminate the time effect in paretad However, panel data can also
have a firm effect and if the Fama-MacBeth meth®dised in such a context, it
would produce biased estimates. Gamboa-CavazosSamdr do not correct the
standard errors for potential autocorrelations loé tcross-sectional regression
estimates, arguing that their standard errors lv@lat most overstated by a factor of
1.2. Even where the Fama-MacBeth method is adjustedke account of the firm
effect, Petersen (2009) shows that it would stitbduce biased results. Petersen
recommends starting with an analysis of the datmséihd out whether there is a
time effect, firm effect, or both, and whether thosffects are permanent or
temporary. In the spirit of Petersen, | investigdie dataset to determine the most
appropriate procedure. As a starting point, ite@sonable to assume that the dataset
has some firm effect, i.e. the residuals for aipaldr company are correlated along
the time period, and this is corroborated by armpeéetion of the correlograms. In
other words, there are factors that are not exilicicluded in our regressions that
influence the dependent variable (percentage oketarapitalization on loan) that
are either constant or changing over time, but thgér from firm to firm. Such
factors could, for example, be a firm’'s managentwpabilities or its competitive
advantage. It is difficult to evaluate whether tfastor stays constant over the entire
sample period or, say, decays over time. MaubowsginJohnson (1997) show that a
firm’s competitive advantage period generally vautietween two and twenty years.

This suggests that any qualitative judgment wo@ldhighly subjective.

Secondly, | consider that the dataset might hameestime effect (this assumption is
also corroborated by the findings of Gamboa-Cavaaua$ Savor). In other words,
any market shock would affect all firms in the nerko some extent. This is
particularly relevant for my sample, where all #tecks are traded on one exchange.
The question, however, remains as to whether omaldirms would be affected to

the same extent by such a shock. It is reasonableypothesize that some firm
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effects and time effects are present. Any effedtsimclude a fixed part, because
temporary effects can always be adjusted so axtwporate a fixed component. On
this basis, I include firm and time dummies in tbgression to take care of the fixed
components of the firm effects and time effectsext employ quantitative analysis
to check whether there is a temporary componettieofirm and time effects. This is
done by comparing (for each regression) the stanelaiors clustered by time period
and the standard errors clustered by firm to thechemark of the White standard
errors. Because each type of standard error isdyradjusted for the problem of
heteroskedasticity, the difference between staneardrs would be the result of
temporary effects. As each regression also inclfidesdummies and time dummies
to take care of any fixed effects, if the standamdrs clustered by firm, for example,
are very different from White standard errors, thiegre is a firm effect in the data
that has not been eliminated by the firm dummiesother words, because firm
dummies eliminate fixed firm effects, there mustoabe a temporary firm effect in
the data.

For each of the six main types of regression egoat(Equations 8.1 to 8.5 above
plus the regression for the top quintile of theslgeries), the regression analysis was
run three times, each time with different typestaindard error: White, clustered by
firm and clustered by time period. Table 8.1 présehese three types of standard

errors for each of the six main types of regression
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Table 8.1Comparison of Standard Errors
For each of the six main types of regression eqoathe regression analysis was run three times,

each time with different types of standard errdtthite, clustered by firm and clustered by time

period, respectively.

Panel A:

Dependent Variable:

Full Dataset

Market Cap on Loan (%)

Log of Price Market Cap  Market-to-Book Free float Intercept
ratia number of shares
Coefficients -1,057653 -0,000200 -130E-05 -0,008404 10,196580
White 0,034029 4,30E-08 117E-08 0000425 0195139
Standard Errors Clustered by cross section 0,032702 4 44E-06 1,02E-06 0,000296 0190646
Clustered by time period 0467052 5,82E-05 5 32E-06 0,004010 2 684585
Panel B: Full Dataset
Dependent Variable: Market Cap on Loan (%)
Log of Loss Log of Price Market Cap Market-to-Book Free float Intercept
ratio number of shares
Coefficients -0,082161 0,164347 -0,000240 0000104 -0,004147 3E79375
White 0,007748 0072314 B 57E-08 134E-05 0000793 0423813
Standard Errors Clustered by cross section 0,008178 0087731 B 99E-06 1,36E-05 0000727 0,403896
Clustered by time period 0,047724 0732146 8 .04E-05 238E-05 0006704 4,196835
Panel C: Full Dataset
Dependent Variable: Change in Market Cap on Loan
Log of Loss Log of Price Market Cap Market Cap Market-to-Book Free float Intercept
on Loan ratio number of shares
Coefficients 0,005748 -0,031214 3 21608 0,008015 -1 07E-06 5 59E-05 0123597
White 0,001072 0,008723 B B3E-07 0001086 IGTED7 0,000103 0052535
Standard Errors Clustered by cross section 0,001123 0,009245 7 26E-07 0001100 4 09E-07 0000107 0055427
Clustered by time period 0,001373 0,010032 9 14E-07 0,001030 2 A0E-07 0,000158 0058164
Panel D:  Full Dataset
Dependent Variable: Log of Market Cap on Loan
Log of Price Market Cap Market-to-Book Free float Intercept
ratio number of shares
Coefficients -0,100113 -5 ,86E-05 -2 SBE-05 -0,002174 1,449094
White 0,007405 1,09E-06 221807 0,000135 0042037
Standard Errors Clustered by cross section 0,007026 1,16E-06 1 86E-07 0000111 0040456
Clustered by time period 0,085322 141E-05 131E-06 0001224 0487976
Panel E: Full Dataset
Dependent Variable: Log of Market Cap on Loan
Log of Loss Log of Price Market Cap Market-to-Book Free float Intercept
ratio number of shares
Coefficients -0,030575 0,169533 -6 26E-05 213E05 -0,000625 0,112628
White 0,001929 0016185 145E-08 2 77E-DB 0000214 0094160
Standard Errors Clustered by cross section 0,001922 0,013531 1 B8E-06 2 76E-06 0000185 0082224
Clustered by time period 0011825 0,165239 144E-05 8 37E-06 0001520 03985527
Panel F: Loss ¢ 8oth
Dependent Variable: Log of Market Cap on Loan
Log of Loss Log of Price Market Cap  Market-to-Book Free float Intercept
ratio number of shares
Coefficients -0,053061 0546217 -6, 3E-05 4 156E-05 0001130 -2.5223N
White 0,004015 0,028530 1,84E-08 122E-06 0000374 0,195325
Standard Errors Clustered by cross section 0,004370 0,029060 157E-06 1.33E-06 0000431 0,194725
Clustered by time period 0026886 0,324558 198E-058 5 94E-06 0003161 211320
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For each of the six panels in Table 8.1 aboveantlme seen that the first two types of
standard errors (White and clustered by firm) agy/ similar, while the third one is
quite different. This suggests that my data hasdfifirm effects and temporary time
effects. In such a situation, Petersen recommeakisg care of the firm effect
parametrically (by including firm dummies) and ugiclustered by time period
standard errors to eliminate the non-fixed timedtf Time dummies are also kept in
the regressions for the reasons discussed aboeerehlts of these regressions are

reported in section 8.3 below.

Finally, if evidence emerges that short-sellersecabheir positions in response to
losses, it is natural to question if this short@dnwg has a cost to short-sellers, in the
sense that stocks under-perform subsequent to-stveting. Having covered their
positions, short-sellers would fail to benefit fraany such under-performance and
this would represent an opportunity cost. For estohk, | identify each occasion that
the stock price rises above the estimated weighvedage cost basis for short-
sellers, and where the number of shares on lods dal that day and also on the
following day, indicating short-covering. For eaahthese occasions, | calculate the
cumulative abnormal stock return for 5, 10 and a@sdafter the day on which the
stock price rises above the short-sellers’ cosisbagorm a portfolio of such stocks
and test the hypotheses of zero cumulative abnamehains for the 5, 10 and 30 day
periods. The portfolio of stocks is equally-weighten order to prevent a small
number of large-capitalization stocks from definthg results for the whole sample.

8.3 Results

Table 8.2 below presents the results of the regmnesmalysis using ‘percentage of

market capitalization on loan’ as the dependentibég.
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Table 8.2Regression Output with Percentage of Market Capaam as Dependent

Variable

Panel A considers the link between share price@exy for loss and the short sellers’ responsegusi
the specification given in Equation 8.1. The acdimgnloss variable is introduced in Panel B, first
using the specification given in Equation 8.3 ahdnt making use of a lagged loss variable in the
second and third regression specifications. Panaet&€3 a regression specification with only log of
loss as an independent variable. Panel D usesetiression specification in Equation 8.5, where

change in market capitalization on loan is the ddpat variable.

Panel A: Full Dataset
Dependent Variable: Market Cap on Loan {%)
Log of Price Market Cap Market-to-Book  Free float Intercept Rr? Adjusted
ratio number of shares R
Coefficients  -1.057683 -0.000200 -1.30E-08 -0.003404 10.19658 0.637758 0635701
tstats -2. 264595 -3.431654 -2.438674 -2.095937 3.798195
pvalues 0.0235 0.0005 0.0147 0.0361 0.0001
Panel B: Full Dataset
Dependent Variable:  Market Cap on Loan {%)
LogofLoss LogofLoss; LogoflLoss; LogofPrice  Market Cap  Market-to-Book Free float Intercept R Adjusted
ratio number of shares R?
Coefficients  -0.082161 0.164347 -0.000240 0.000104 -0.004147 3679375 0B63534  0.BB0172
t-stats -1.721587 0.224473 -2.986002 4.382315 -0.618553 0.876681
p-values 0.0851 0.8224 0.0028 0.0000 05362 0.3807
Coefficients -0.080479 0.155639 -0.000240 0.000104 -0.004257 3.730681 0664653 0661309
tstats -1.718214 0.213746 -2.966552 4372520 -0.634466 0.893436
pvalues 0.0863 0.8307 0.0030 0.0000 0.5258 0.3716
Coefficients -0.076344 0.142150 -0.000239 0.000104 -0.004355 3800637 0665305 0662369
tstats -1.641494 0.195739 -2.949351 4.408655 -0.649024 0.912359
pvalues 0.1007 0.5448 0.0032 0.0000 05163 0.3616
Panel C: Full Dataset
Dependent Variable: Market Cap on Loan {%)
LogofLoss  Imtercept R? Adjusted
R?
Coefficients  -0.104543 3609868 0649204 0.646189
tstats -2.513528 2362258
p-values 0.0120 [0.0000
Panel D: Full Dataset
Dependent Variable: Change in Market Cap on Loan
LogofLoss Logof Price  Market Cap Market Cap  Market-to-Book  Free float Imtercept R? Adjusted
on Loan ratio number of shares Rr?
Coefficients ~ 0.005748 -0.031214 391E-06 0.008015 -1.07E-06 5.59E-05 0.123597 0020448  0.010865
tstats 4185758 -3.111462 4.281544 7.782817 -4.279413 0.353477 2124959
pvalues 0.0000 0.0019 0.0000 0.0000 0.0000 0.7237 00336
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Panel A in Table 8.2 shows that the coefficienttfa price variable is negative and
statistically significant (at the 5% significancevél), providing evidence that as
share price rises, short-sellers close their msti Specifically, it implies that a 1%
increase in share price results in approximatelyl.@6% decrease in market
capitalization on loan. Note that the coefficient the ‘market to book ratio’ control
variable is negative and statistically significaat the 5% significance level,
suggesting short-sellers’ preference for ‘valuetks. This appears surprising at first
sight. A possible explanation for this lies in gpecific characteristics of the sample.
In particular, micro-capitalization stocks are pog¢sent in the database (the smallest
stock has a market capitalization of around £2%om)l or USD 40 million), and
amongst ‘glamour’ (i.e. not-value) stocks, it iscnorcapitalization stocks that short-
sellers might be expected to target, subject tokskman availability (see Fama and
French, 1993). The percentage of free float shaeaesble, a control variable for
short sale constraints, is not significant at tBé Evel on a two tailed test. A
plausible explanation for this is that the majoofyfirms in the sample have a large
free float, as noted in the descriptive statissiestion. In fact, only 32 (out of 681)
stocks have a mean percentage of free float shmelesv 40%. Thus, short sale

constraints do not appear to significantly influetisis sample of stocks.

In Panel B, the accounting loss variable is intastlito the analysis. The price
variable is retained as it could have its own dffat the market capitalization on

loan besides being a proxy for the loss. Results fthe first regression in Panel B
show that the coefficient for the accounting lossiable is negative and weakly
significant (at the 10% significance level). Theffwient for the price variable is no

longer statistically significant. This suggeststtblaort sellers cover their positions in
response to accounting losses and not simply porese to rising share prices. With
regard to the control variables, a similar expleomatpplies as for the stage above.
Benefiting from the daily dataset, | am also ablexamine the relationship between
short-interest and lagged accounting losses. Iséigend and third specifications of
Panel B, the loss variable is replaced with a ldggss variable (a one day and two
day lag, respectively). The coefficient on the lgagable that is lagged by one day,

although statistically significant, is smaller th#re coefficient on the non-lagged
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loss variable and the coefficient on the loss \deidagged by two days is smaller
than the coefficient on the loss variable laggedobg day. This highlights the
advantages of using daily data in understandingathi®ns of short-sellers. Indeed,
these results suggest that many short sellers butall) react to a loss quickly
(within one day). However, as short-sellers areanbbmogenous group, some might
react to losses only when, for example, accumullisses lead to margin calls or
amount to a certain percentage of capital. Furtbeemindividual short-sellers will

each have different cost bases.

It can also be noted that the explanatory poweahefregression described above is
high — the adjusted Roeing 66%. | run a regression with only the loasiable on
the right-hand side of the regression equation aregent this in Panel C. The
adjusted R of this regression is around 65% - almost the saméhe explanatory

power of the previous regression.

Panel D presents the results of a regression wiheredependent variable is the
change in the market capitalization on loan (simitathe approach undertaken by
Gamboa-Cavazos and Savor). The coefficients ofdhiables are much smaller than
the coefficients of the previous regression speaions, although most are
statistically highly significant. The explanatonpwer of this regression (Ris
around 2% and adjusted® B around 1%) is also far smaller than the explamyat
powers of the previous regressions. This is, howawat surprising as coefficients
here represent change in the change of the marépitatization on loan.
Nevertheless, the magnitude of the coefficients @inthe explanatory power is in
line with those found by Gamboa-Cavazos and Sdwi.also important to mention
the interpretation of these coefficients. The dogfht on the loss variable (positive
and statistically significant at the 1% significanevel) tells us that the greater the
loss, the greater the change in the market cagatain on loan. In other words, large
losses trigger a stronger reaction among shomsellThis result has an intuitive

appeal to it.
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To mitigate the problem of positive skewness in thstribution of the market
capitalization on loan series (see Section 5.4)sd run regressions using the natural
logarithm of market capitalization on loan as trepehdent variable. Results are

shown in Table 8.3 below:

Table 8.3Resultsusing Log of Market Cap on Loan as Dependent Vé&iab

Panel A considers the link between share price@exy for loss and the short sellers’ responsegusi
the specification given in Equation 8.2. The acd¢imgnloss variable is introduced in Panel B, first
using the specification given in Equation 8.4 ahdnt making use of a lagged loss variable in the
second and third regression specifications. Panaes&€3 a regression specification with only log of

loss as an independent variable. Panel D conssiéely the top quintile of accounting losses.

Panel A: Full Dataset
Dependent Variable: Log of Market Cap on Loan
Log of Price. Market Cap Marketto-Book  Free float Intercept R? Adjusted
ratio number of shares R’
Coefficiems  -0.100119 -5.86E-05 -2.5BE-08 0.002174 1.449094 0723511 0727972
tstats -1.173430 -4.163498 1981313 -1.776744 2969601
p-values 0.2406 0.0000 0.0498 0.0758 00030
Panel B: rull Dataset
Dependent Variable: Log of Market Cap on Loan
LogofLoss LogofLossy LogofLoss;  Log of Price Market Cap  Market-to-Book Free float Intercept R? Adjusted
ratio number of shares R?
Coefficients  -0.030575 0.169538 B.26E05 213E05 0000625 0112688 0769303 0.766897
tstats 2585630 1.019476 -4.341138 2547764 0343474 0.16721
p-values 0.00%7 03080 0.0000 0.0108 07312 0.2071
Coefficients 0.029371 0.164603 525605 213E05 -0.000662 0140896 0769969 0767643
t-stats 2519420 0996132 -4.331280 2.540000 0.3685184 0146710
p-values poma 03192 0.0000 0o 0.7150 D.8834
Coefficients 0027788 0.158848 B.24E05 214E05 0000684 0171473 0770723 0768378
tstats 240133 0964875 -4.321465 2536860 0378158 0179024
p-values 00163 03346 0.0000 00112 0.7053 08579
Panel C: Full Dataset
Dependent Variable: Log of Market Cap on Loan
Log of Loss Intercept R? Adjusted
R?
Coefficients  -0.030329 0.865683 0.767981 0765385
t-stats 3137918 2437639
pvalues 0007 (0.0000
Panel D: 1oss € 301
Dependent Variable: Log of Market Cap on Loan
Logoffoss LogofPrice  Market Cap  Market-to-Book Free float Intercept R* Adjusted
ratio number of shares R?
Coefficients  -0.053061 0546217 HIE0S 4 15E-05 0.001130 25223 0770770 0.765180
t-stats -1.973600 1.682953 -3.195214 B.989873 0357545 -1.193556
p-values 0.0484 D.0924 0.0014 0.0000 07207 02326
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Although broadly similar, | observe a number offeiénces between the results in
Tables 8.2 and 8.3. Specificallyy Panel A, the log of price variable is no longer
statistically significant. In Panel B of Table 81Bge coefficient on the accounting
loss variable is negative and now statisticallyngigant at the 1% level. At the same
time, the coefficient on the price variable remainsignificant. This provides

statistically significant evidence that short-sedleover their positions in response to
accounting losses, rather than simply to pricegases. This is a key finding and a

distinction from the findings of Gamboa-Cavazos Sador.

| test the robustness of the main regression spatidn using a restricted sample of
the top quintile of the loss series. This subs@ragents the ‘large loss’ series.
Regression results are shown in Panel D of Tal3e Bhe coefficient of the loss
variable is negative and statistically significéaitthe 5% significance level) with the
stock price and free float number of shares vagmbleing statistically insignificant.
The explanatory power of this regression is alsgeawith the adjusted Roeing
around 77%. The coefficient of the loss variablanfrthis regression is of greater
magnitude than the equivalent coefficient from tbgression on the non-restricted
sample presented in the Panel B. This suggestshioat-covering as a response to

accounting losses is greater for larger losses.

Next, | test for short covering at different levélesm simply the average cost basis
of short-sellers. In particular, | examine whercktprices reach 2.5% and 5% above
the cost basis. This is inspired by the belief r{gdi from interviews with short-
sellers) that some short-sellers force themselvaglt positions once losses exceed a
pre-defined threshold. Such mechanisms are gepdaatiwn as ‘stop-losses’. The
methodology of this section is similar to that e rest of the paper. The difference,
however, lies in the fact that in order to exams&h®rt covering at 2.5% and 5%
above the cost basis, the loss series is presémteelative or percentage terms
(relative to price) and then only those data poihtd were above 2.5% (5%) were
recorded (the loss series here is in absolute saliden the logarithm of this series
was taken before it entered the regression. Tha farthe regression is similar to

that in the rest of the study. Table 8.4 shows tihatcoefficient on the loss variable
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becomes more economically and statistically sigaift at higher levels above the

cost basis.
Table 8.4 Dependent Variable: Market Capitalization on Loan

Regression Independent Variables Intercept
Loss Price Mkt Cap Mkt-to-book  Free Float

Original -0.0822 0.1643 -0.0002 0.0001 -0.0041 3.6794
(0.0851) (0.8224) (0.0028) (0.0000) (0.5362) (0.3807)

2.50% -0.2226 0.4469 -0.0003 0.0001 -0.0044 2.2407
(0.0209) (0.5666) (0.0027) (0.0000) 0.5285) (0.6176)

5% -0.3476 0.7109 -0.0003 0.0001 -0.0055 1.0842
(0.009) (0.4004) (0.0015) (0.0000) (0.4638) (0.8239)

* p-values are in parentheses

It is natural to consider if there is a cost, inmie of investment performance, to
short-sellers who make use of stop losses. Tablé&@ow presents the cumulative
abnormal returns for stocks that have risen abdwe dorresponding estimated
weighted-average cost basis for short-sellers, where short-covering has taken

place.

Table 8.5 Cumulative Abnormal Returns after Short-Covering
The Table reports cumulative abnormal returns (CARSs) calculated on an
equal-weighted basis for all stocks from days on which two conditions are
met: the stock rises above the estimated weighted-average cost basis for
short-sellers of that stock; and the number of shares on loan falls that
same day and the following day. CARs are calculated for 5,10 and 30 days
after each day on which the two conditions are met.

5 days 10 days 30 days
Mean 0.00106 0.00226 0.00844
Standard Deviation 0.0294 0.0427 0.0704
Degrees of Freedom 15760 15613 15069
t-stat 4511 6.621 14.727
Probability (2-tails) 0.00001 0.00000 0.00000

Cumulative abnormal returns for 5, 10 and 30 ddtes ¢he day on which the stock
rises above the estimated short-sellers’ cost ba®sall positive and statistically

significant. There is, however, an endogeneity |enwb associated with such
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situations: the act of short covering could havekeimpact, leading in and of itself
to stock price increases. It is thus difficult taerpret the above as evidence that
short-covering in response to losses prevents durlbsses to a short-seller.
Nevertheless, it can be argued that there is mdeace of an investment performance
cost (other than transaction costs) to short-seffesm immediate short covering
upon loss. From the perspective of a risk managgrgsing the use of stop losses,
this is an important finding.

8.4 Discussion and Analysis

| find significant evidence that short-sellers cowtkeir positions in response to
accounting losses. This finding iisconsistentwith the notion that short-sellers are
averse to realizing losses. This has importanticapbns for asset pricing. Aversion
to realizing losses is a bias observed in empirstaties of many types of market
participants, including some professional investbiewever, | show that this bias is
not present amongst short-sellers, a sub-set diehparticipants that is particularly

associated with arbitrage and price setting.

A possible interpretation is that short-sellers aaurally less prone to loss
realization aversion than other investors. Alten@y, those short-sellers that are
free from this bias could prove more successful gaid a greater share of capital,
such that short-sellers in aggregate appear nosufter from loss realization
aversion. Locke and Mann (2000) show that “themvidence that trading success is
negatively related to the degree of loss realipativersion.” Short-sellers aware of
such evidence might respond by adapting their heh@o as to remove this bias.
The literature provides examples of the use ofitigadules to control against
behavioral errors. Taffler (2001) notes that somarket traders retreat from
positions once losses exceed some pre-specifieghbid (e.g. 10% of position
size). In fact, Taffler, among others, recommendghs rules to conquer
psychological biases: “...we can overcome the opmratif loss aversion to some

extent by the use of rules to enforce self-contrbBhefrin (2002) describes the end
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of December as an end of tax-year threshold tlthices US investors to close their

positions and to accept losses.

A further plausible explanation, however, is thabrs-sellers employ risk control
mechanisms that have the effect of mitigating lasalization aversion. Although
neither legal nor contractual constraints forcerskellers to close their positions at
any particular level of loss, there are practiGdsons to cover short positions in
response to accounting losses. A key reason issti@t-sellers face theoretically
unlimited losses. By systematically crystallizingal losses through the use of stop
losses, short-sellers are able to contain this. Md&reover, popular risk control
mechanisms such as dynamic hedging and the impostf position limits are
consistent with realizing losses in short positiolmsmy interviews, a number of
short-sellers claim to use risk control mechanisuwsh as ‘stop losses’, whereby
they would close any position that had either falie an accounting loss, fallen to a
percentage loss greater than some pre-defined levelade a negative contribution
to portfolio returns that exceed some pre-defifedghold (e.g. a -0.5% contribution
to portfolio returns). That is, short-sellers iragiice employ stop-losses as a risk
control mechanism and this has the side-effect isiglining them against loss

realization aversion.

The literature on stock price momentum effects alfers an explanation for short-
sellers covering positions in response to lossgadeesh and Titman (1993, 2001)
show that momentum strategies (‘buying winners selting losers’) based on prior
performance can generate significantly positivarret for holding periods of 3 to 12
months. Short-sellers might believe that short gposs that fall to a loss shall
continue to experience losses in the future. Algfosubject to an endogeneity
problem, Table 8.5 shows that there is a statiftisgynificant (albeit economically

modest) momentum effect for such stocks on a &nth30 day horizon.
The desire to maintain portfolio diversificationopides a further alternative

explanation for short-covering. For long-investorsnning positions grow in size

relative to losing positions. Lakonishok and Sn{itR86) argue that long- investors
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could sell winners to restore portfolio diversiticm. However, short-sellers
experience the opposite effect (see Section 4.6).108ing positions grow, it is
credible to reduce or eliminate such positions aintain portfolio diversification.

Thus, the observed realization of losses amongst-skllers is consistent with a

desire to maintain portfolio diversification.

For taxable investors, there could be tax advastagsociated with crystallizing
losses. However, it is widely believed that sheitisg is concentrated amongst
funds that generally operate in tax-free, ‘offshaevironments. Accordingly, tax

reasons are a less likely explanation of the oleskresults.

Constrained capital provides another plausibleanation for the tendency of short-
sellers to cover in response to accounting los&ddeifer and Vishny (1997) argue
that arbitrageurs in practice are generally agevasking for owners of capital.
Arbitrageurs face the risk that poorly-informedsithiisioned investors will withdraw
their capital in response to accounting lossedatportfolio level, even though the
underlying positions might be attractive. This gi\gbitrageurs a strong incentive to
avoid losses at the portfolio level. By systemadiycaccepting small losses in
individual stocks, this reduces the risk of largsskes in individual stocks that might
cause the overall portfolio to fall into loss. Additional consideration is that short
positions that fall to an accounting loss coulduregjthe provision of further margin
or collateral (to protect the stock lender or cewparty to a synthetic short
position). This could lead to additional straintbe limited capital available to short-
sellers. Such strain is mitigated by covering shwsitions that fall to a loss.
Constrained capital is one of two suggestions powvdrd by Gamboa-Cavazos and

Savor (2007) to explain their results.

Gamboa-Cavazos and Savor (2007) also suggest ‘myogs aversion’ as an

explanation for their observation that short-selleover their positions after stock
prices fall. They argue that short-sellers coulddss averse, with the degree of loss
aversion depending on prior gains and losses. &ftperiencing losses, short-sellers

would become more loss averse and so would cowsr positions. Fellner and
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Sutter (2008) conduct a series of experimentslong-only environment to identify
the causes of ‘myopic loss aversion’ and find thappropriately short investment
horizons and high feedback frequency contributeoatrequally to this phenomenon.
My interviews in Chapter 4 show that short-sellans often characterized as ‘traders
and not investors’ and so are likely to be assediatith short investment horizons
and high feedback frequency. However, under artiefft markets framework, a
short position in a risky security has a negatix@eeted return. Only with a
mispricing story will the risky security have a fin® expected return, and even
then, only in the short-term because of the negaheta problem (Dyl, 1975).
Myopic loss aversion - which manifests itself ineadency to shun attractive long-
term investments because of an aversion to shontf@sses — should not apply to
situations involving negative long-term expectedumes. Indeed, given that a
mispricing story is required to make un-hedged tskelting worthwhile, accepting
losses appears rational for two reasons: firgt,short-seller believes that the market
has mispriced a stock, but finds his short positalling to a loss, this suggests that
his original mispricing thesis could be mistakec@pting the mistake (covering the
short position) is rational in light of the negatiexpected long-term return. Second,
it should be clear to the short-seller that as sitjpm falls to a loss, synchronization
risk (concerned with uncertainty about the markatrig decisions of other rational
arbitrageurs and thus the timing of the price adio@) is heightened. Abreu and
Brunermeier (2002) suggest ‘delayed arbitrage’ essponse to synchronization risk.
This would entail short covering and returning toor$ the stock when other

arbitrageurs have learned of the over-valuation.

My findings contribute to the literature on lossalization aversion and the
‘disposition effect’. | show that a sophisticateyp of traders, strongly associated
with price setting, is not averse to realizing &sssin related work, Browet al.
(2002) examine the behavior of investors in Ausraktocks across different levels
of investor sophistication. They find that the dispion effect is observed for all
categories of investor but that “traders instigatiarger investments tend to be less,
if not entirely unaffected by the disposition bfaBa Silva Rosaet al. (2005)

observe that (long-only) UK managed funds do natildk the behavioral bias
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associated with the disposition effect, once sdzproxy for liquidity) and market-to-
book (a proxy for value) are taken into accountud,hempirical evidence is
emerging to show that larger and more sophisticategelstors, who are most likely

to set prices in markets, do not appear to suftenfthe disposition effect.

There is, however, a potential problem for sholtesg arising from their response to
accounting losses. The systematic crystallizatibriosses represents a form of
predictable behavior. By knowing (or being ableestimate) the capital strength and
cost basis of short-sellers, predators should ke tabanticipate short-covering and
so position themselves to benefit from the markepact of such trades. This is
similar to the pattern described by Chatnal. (2006), whereby predators anticipate
rebalancing by index funds and take advantage evfriarket impact of index fund
investors. Furthermore, it could be possible foe on more manipulators induce
short-covering by placing buy orders when a statgepis close to the cost basis of
short-sellers. Where the market impact of suchesgulishes the stock price above
the cost basis of short-sellers, short-coveringuesis placing further upwards
pressure on the stock price when liquidity is caased. The manipulator closes his
long position by selling stock to a covering shemtler, ‘earning’ a profit in the
process.

8.5 Conclusions

This study fills an important gap in the literatuwe loss-aversion with respect to a
sophisticated sub-set of investors. It improvesnugxisting research in a number of
ways. First, it benefits from the use of daily dathich is better suited than monthly
data for studying short-selling activity. Secondly, builds upon the extant

methodology for this type of study by incorporatingp the analysis an estimate of
the average price at which short positions aréabed. This permits a study of short-

sellers’ responses to accounting losses.
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| find that short-sellers close their positiongé@sponse to accounting losses and not
simply in response to rising share prices. Thi key finding and a distinction from
the findings of Gamboa-Cavazos and Savor (2007)rtSellers do not exhibit an
aversion to realizing accounting losses, but irsacept their losses or ‘mistakes’
systematically. Stocks subject to short-coveringhis manner do not subsequently
under-perform the market, and so there is no ecel@h an investment performance
cost (other than transaction costs) associated wmediately covering short
positions that fall to an accounting loss. Thesalifigs should be of interest to
researchers in behavioral finance and to marketificmers involved in short-selling
and risk management. They not only shows that doiases can be controlled, but
also that some of the techniques that assist incow@ng them are already in place

amongst a sophisticated sub-set of investors, nashelrt-sellers.
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9. SUMMARY AND CONCLUSIONS

9.1 Main Findings

| use interviews with senior market practitioners ihvestigate the short-sale
reluctance puzzle. | identify and categorize fiveect constraints and twenty-eight
indirect constraints. These latter can be groupaalfive broad, inter-related themes:
‘risk’, ‘distribution of returns’, ‘institutional onstraints’, ‘social constraints’ and
‘personal constraints’. | find that market praciiters with different functional roles
believe that different factors account for the $isate reluctance puzzle. Indirect
constraints are sometimes more important than daeastraints in explaining why

some firms that invest or advise on investmentelectant to practice short-selling.

Dietheret al. (2008) suggest that it could be considered ‘un-Aca@’ to short-sell.

If this is a reference to patriotism, | find thatcannot be generalized globally as
patriotic reasons are firmly rejected by all infewvees. In so far as it suggests that it
Is ‘anti-capitalist’ to short-sell, there is onyiited evidence to back up this notion.
There is also limited evidence at best to suppoitvBlio’s (2002) notion that ‘fear
of tracking error’ is a key constraint to shorthsg. Arguably, it is the setting of
tracking error limits by risk managers or client&tt has been a barrier to short-
selling, rather than investment managers’ fearafking error. The results from my
interviews could be ‘location specific’ or ‘groupexific’. However, they do reveal
that some suggestions made in the literature cabeageneralized globally — an

important finding in itself.

| identify two new social indirect constraints ohost-selling: the ‘trading not

investing’ constraint and the ‘lack of stakeholdarceptance’ constraint. Several
interviewees argue that the latter is diminishing aelieve that this helps to explain
the growth of short-selling in recent years. Thstidction between investing and
trading is an important finding from this researdthere are two facets to this

argument. First, there is a legal distinction betweéhe two activities: investing
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confers ownership and voting rights and responsés!| short-selling does neither.
The second distinction concerns time horizon —stwes are generally perceived to
have longer time horizons than speculators. Sawmpastraints such as ‘lack of
acceptance’ and ‘trading not investing’ are, inems®, the collective wisdom of
market participants built up over many years. Taoillective wisdom serves to guide
or warn responsible members of society on how t@abe (or how not to behave) in
investment matters. In any legal dispute over, paydent behaviour, the trustee who
has observed social constraints is on safer gro@ydcontrast, some personal
constraints, such as ‘lack of knowledge’, lack stationality. Academics have a role
to play in reducing the constraints around shdiirge | find that the works of

Clarke et al. (2002, 2004, 2008) have had a profound impactnterest in short-

selling, by addressing the ‘negative expected nefuoblem’ and ‘benchmarking

constraints’. This suggests that there are rewbBmdghose able to design portfolio
structures that overcome specific indirect shole-s@nstraints. Furthermore, such
work assists in the gradual convergence of markattigce towards the theoretical
assumption of a stock market with many arbitragecosstantly trading in such a

manner as to drive stock prices towards fair value.

To build on the findings from the interviews, | alst a comprehensive, commercial
set of daily data on UK stock lending, from itséption on September®32003
through to May 3%, 2007. As stock lending can serve as a proxy Hortsselling,
this data set allows for a quantitative analysighdirect constraints on short-selling.
| use the dataset to study crowded exits, manipelashort squeezes and the

behaviour of short-sellers in response to accogrtisses.

Crowded exits are a liquidity problem unique to rsisellers. They have yet to be
examined in the literature, and this study fillstbap. | find that crowded exists are
associated with losses to short-sellers that amenauically and statistically

significant. As such, the risk of a crowded expresents an indirect constraint on
short-selling. |1 show that stocks with higher shaterest, smaller sizes and poorer
liquidity are more likely to have crowded exits.d8fsellers can manage risk by

limiting exposure to such stocks. Furthermore, giwee prolonged nature of
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crowded exits, short-sellers should cover theirrsipositions immediately upon
observing exceptional levels of covering by othewrts-sellers in crowded positions.
However, such short-covering will in itself exacatd the crowded exit effect. A
further difficulty in this process is that data stock lending and short-selling is
often publicly available only with a time delay. dibr such circumstances, private

data on short-covering can become valuable.

It is rational for investors to take account of |msied evidence on stock market
anomalies. A substantial body of literature shohat theavily shorted stocks (and
stocks with increasing shorting demand) performriyodrhese studies suggest a
potential trading strategy for short-sellers: idgniheavily shorted stocks (or stocks
with increasing shorting demand) and build shodifans in those stocks. However,
such imitation changes the market dynamics and ad to unexpected
consequences. Short-positions become more crowdbdmtation, and the risk of
‘crowded exits’ increases. This could lead to exlswf ‘counter-performativity’,
as described by MacKenzie (2006), whereby the widesl and plentiful practice of
short-selling, as assumed in economic models sscArhitrage Pricing Theory,
leads not necessarily to a more efficient market, tb an increasing number of
occasions on which stock prices move temporarilgyavom fair value. Given the
importance of thepath of stock returngo investors employing leverage (who are
liable to margin calls or subject to loan covenpmisto investment agents using
open-ended fund structures (who are subject taitikeof redemption by clients),
even temporary market imbalances can have impoitgplications. Crowded exits

can thus create path dependency problems for sbbets.

By developing a definition for an ‘apparent mangiide short squeeze’, it becomes
possible to identify and examine patterns consisteith manipulative short
squeezes. | investigate the abnormal returns arothede events and the
characteristics of the stocks subject to these teveMly findings show that
manipulative short squeezes are rare events. Qasafple constituting nearly half
a million firm days, | am able to identify only 20ents that satisfy my definition of

an ‘apparent manipulative short squeeze’. Howewbkere such squeezes do occur,
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short-sellers lose money. | find statistically sfigant abnormal returns around these
events that are also economically significant vathaverage cumulative stock return
of 3.45% in the ‘pump’ phase and 2.26% during tbgueeze’ phase. These are
followed by a price reversal, but short-sellers wWiave covered their positions do
not benefit from this effect. There is some (westkport for the notion that trading
volume and the volatility of stock returns is el®dh before an ‘apparent
manipulative short squeeze’. Liquidity is poorértakes more days to cover a short
position just before the squeeze than on averagegithe previous three months.
However, it is difficult to forecast manipulativb@t squeezes from knowledge of
this pattern. The risk of becoming a victim of anipalative short squeeze can be
mitigated through the use of ‘term’ stock loans @axtess borrowing to create a
‘buffer’ against loan recall; and by restrictingosting to the larger, more liquid
stocks amongst which manipulative short squeezzsase. However, each of these

technigues incurs either a cost or an opporturast.c

By showing that manipulative short squeezes ame frarlarger, more liquid stocks,
my results provide support for the Jacobs and LE&G07) assertion that short
squeezes generally only affect smaller, less ligstiocks. The Volkswagen case
provides a rare, but economically significant, et to this pattern. This case
shows that where liquidity is constrained (e.g.abjimited free float), even large
stocks can exhibit patterns consistent with mamifpegé short squeezes. The
contribution of this research is that my resultewdti assist in replacing the fear of

manipulative short squeezes with a more evidenseebperspective.

Finally, I build upon the work of Gamboa-Cavazosd &avor (2007) and investigate
the response of short-sellers to losses. | impupan existing research in two ways.
First, | use daily data, which is better suitedntimaonthly data for examining short-
selling activity. Secondly, | incorporate into thealysis an estimate of the weighted-
average price at which short positions are initiatEhis permits a study of short-

sellers’ responses to accounting losses.
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| find that short-sellers close their positiongé@sponse to accounting losses and not
simply in response to rising share prices. Thia key observation and a distinction
from the findings of Gamboa-Cavazos and Savor (RGBfort-sellers do not exhibit
an aversion to realizing accounting losses, buteats accept their losses or
‘mistakes’ systematically. Stocks subject to shloantering in this manner do not
subsequently under-perform the market, and so tkare evidence of an investment
performance cost (other than transaction costgcaged with immediately covering
short positions that fall to an accounting lossisTdehavior is consistent with short-
sellers’ use of risk management tools that aregdesi to crystallize small losses.
These serve to limit the risk of potentially unlied losses and to reduce short
exposure to stocks at times of heightened synchation risk. My findings
contribute to the literature on loss realizatioeraion and the ‘disposition effect’. |
show that a sophisticated group of traders, styoagsociated with price setting, are

not averse to realizing losses. This has importaplications for asset pricing.

A problem for short-sellers is that the predictale of risk management tools such
as stop losses can itself lead to a new risk —gti@d risk (see Brunnermeier and
Pederson, 2005). To mitigate this second-order gBkrt-sellers should be cautious
about disseminating information on their capitaksgth and short sale positions.
They might also consider making use of stop-lossesed on a stock’s impact on
fund performance, rather than on accounting lossstiolds; alternatively, they could

incorporate some degree of randomness into thaanbeur.
Taken together, the qualitative and quantitativedifigs from this thesis should
further our understanding of indirect constrainissbort-selling. My hope is that this

work assists in replacing fear and suspicion aroshdrt-selling with a more
evidence-based approach.

9.2 Limitations
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An important issue with the qualitative part ofstlthesis is the transferability, or
‘generalizability’, of the results from my intervis within the Scottish investment
community. The results | obtain could be uniquehis community, or biased by
specific ‘Scottish’ factors. In fact, one interviegs argues that “Edinburgh is an
investing city” (as opposed to a ‘trading’ city)ggesting at least one ‘local’ factor of
importance to this study. However, by studying amgestment community, | am
able to test whether or not a series of constrantgested in the literature can be
generalized ‘globally’. | find two examples of car@nts, put forward in the

literature, that are refuted by this community.

In Chapters 6 and 7, | study crowded exits and pudaiive short squeezes. These
two concepts have been described in the literatunet are understood by many
practitioners, but have yet to be formally defindihere definitions have been
attempted in the literature, they tend to be in fitven of general descriptions or
explanations that do not lend themselves to cleamulaic definitions. It thus
becomes difficult to undertake rigorous academimltof the concepts and their
implications for investors. To tackle this problern,establish clear, formulaic
definitions and proceed to study the distributidnreturns that follow from these
definitions. | undertake robustness tests aroueddgfinitions, to better understand
the implications of changing definitions. Althougktting definitions allows study
into areas that have been under-researched, itsa@se@s as a limitation of this
research, in that one can object to the subjegtimitolved in setting the definitions.
Nevertheless, this is something that must (andokag) done in many areas of social
science research, from research into poverty (waeheeshold must be set to define
poverty) to research into emerging markets (whenifions must be created to

establish the boundary between developed and engengarkets).

A further limitation of the dataset used is thahitludes only the larger stocks listed
on the London Stock Exchange. The lowest markeitaleggation of stocks in my
dataset is around £25 million. This would be coasd ‘small-cap’ but not ‘micro-
cap’ in the context of the London Stock Exchangewker, | am able to provide

support for the assertion that manipulative shqriegzes, to the extent they take
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place at all, largely only affect smaller, lessuld) stocks by showing that they are
rare for larger, more liquid stocks. By observihg differences in returns between
equally-weighted and value-weighted portfolios, &#lg et al. (2005) demonstrate
that the level of short-selling is more informatias a negative sentiment indicator
for smaller capitalization stocks than for largescks. However, Atet al. (2007)
suggest that a study based on larger capitalizasimecks will produce more
conservative estimates for the relationship betws®ort-selling and stock returns
compared to a study that includes smaller, lessdigtocks, thus suggesting a degree

of conservatism in my findings.

Another limitation of this research is that it usgeck lending data as a proxy for
short-selling. Direct data on short-selling is pablicly available in the UK. Instead,
stock lending data is available, on a daily baSike process of short-selling
generally requires stock to be borrowed to fadditaettlement of the trade, and so
stock lending data acts as a proxy for short-gglliata. However, securities lending
can take place for a variety of reasons (see Secf2a2.3 and 2.2.4), and so stock
lending does not solely reflect short-selling. hare other problems associated
with using stock lending data as a proxy for sts@iting. First, ‘naked’ short-selling
and intra-day shorting do not require the delivefrgtock for settlement at the end of
the day, and so would not be revealed by dailykstending data. The extent to
which market practitioners fulfil their obligationt® report stock lending to the
market authorities is a further limitation on theewf stock lending data as a proxy
for short-selling. Discussions with practitionerssolved in stock lending suggest
that this problem is rare, but unavoidable. Finallgrivatives can be used to effect
transactions that are economically equivalent tortséelling (see, for example, Ofek
et al, 2004). These trades are referred to as “sywttsinrt-sales”. The extent to
which the use of derivatives to facilitate shortisg is transmitted into the stock
lending market influences the usefulness of steckling data as a proxy for short-
selling. Discussions with stock-lending practitiomeuggest that the majority, but
not all, synthetic short-sales are ultimately hedbtg the counter-parties to those

trades, through borrowing stock and selling short.

249



To examine the reaction of short-sellers to acdaogntosses, | incorporate a
technique for estimating the cost basis of shositmms. Specifically, for each stock,
| observe the average stock price for days on whledrt positions are increased. |
then build up over time an estimate of the shdtese cost basis in each stock using
the volume weighted average price at which stoak sold short. Nevertheless,
having an actual cost basis would enhance the nedseaven if data on actual cost
bases should remain unavailable, a longer seriéataf would allow for an increase
in the formation period for the estimation of thest bases, thus making such

estimation more accurate.

A number of studies into short-selling make usenohthly data (e.g. Senchack and
Starks, 1993 and Dechaat al, 2001, Gamboa-Cavazos and Savor, 2007). However,
Christophe et al. (2007) criticise the use of monthly short-sellingtaj as it
“represents only a snap-shot of total shorted shareone day during the month.”
Cohenet al. (2007) find that almost half the securities legdoontracts they study
are closed out within two weeks, while the mediantract length is 11 days. This
suggests that monthly data could be inadequateufaterstanding the trading
practices of short-sellers. The dataset used ferstudy incorporates daily data on
shares borrowed (a proxy for shares shorted). filgiser frequency data allows for
an appropriate degree of granularity for the staflynanipulative short squeezes,
crowded exits and the use of stop losses. Nevedbgeh limitation of the dataset is
that it is unable to capture the activities of antlay traders — those who open and
close short-positions within one day.

Some studies obtain trade-by-trade (or ‘flow’) datastock lending or short-selling.
These same studies tend to investigate shortergameds. There is a balance to be
had, though: although flow data provides the higlkegree of granularity, it would
be arduous to study flow data for long periodsimit However, studies over longer
periods could reveal trends and cycles not founshorter periods. Christoples al.
(2007) take flow data for a ten month period andgregate it into daily data.
Similarly, Dietheret al. (2008) obtain tick by tick short-sale data for 08800
stocks during 2005 and aggregate it for each stot¢ke daily level. This study uses
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daily data over a 45 month period. It provides gregranularity than studies based
on monthly data, but investigates a shorter timgogethan a number of these
studies. However, | investigate a longer time petltan most studies that use trade-
by-trade data. This shows the nature of the comg®iretween granularity and time

period studied.

9.3 Future Research

The interview-based qualitative analysis undertdioerthis thesis was conducted in
the United Kingdom. As institutional frameworks ydry country or region, further
study outside of the United Kingdom would be helpfutesting whether or not the

results can be generalized globally.

For the three empirical studies, | make use ofre fperiod from the start of the UK
stock lending database in September 2003, throntjhMiay 31% 2007. As with any
empirical study, there are benefits to be derivexninfthe study of a longer time
period that encompasses different market conditidits example, while in the
writing-up phase of this thesis in July 2008, UkKdawS stock markets experienced a
series of ‘crowded exits’, as heavily shorted ficiahand cyclical stocks recovered

sharply and short-sellers suffered losses.

Whereas many studies of short-selling activity make of monthly data on short-
interest, this study uses daily data. This gregtanularity allows me to capture the
activities of short-sellers better, given their gherm trading horizons.
Nevertheless, even daily data is unable to caph@eactivities of intra-day traders —
those who open and close short-positions withinaae Thus, there is a case to be
made for yet greater granularity and the use afiday or flow data in future

studies.

The behaviour of stock market participants can ghan response to new studies

and empirical evidence. In particular, knowledgethad risks involved in crowded
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exits could lead short-sellers to become more awhoeowded positions, or to react
faster to any drop in short-interest in heavily risbd stocks. A study of changes in
behavior over time with respect to ‘crowded exgktiwould be of interest in

understanding how a ‘sophisticated’ subset of franers reacts to new empirical

evidence.

Another potential line of investigation relatestt® predictable behavior of short-
sellers in response to accounting losses. A logitep is to examine whether such
predictable behavior can be exploited by otherarsdFor example, one or more
large predatory traders, who know the cost basia siort-seller, would be able to
buy stock and exert upwards price pressure onttiok price. Where the stock price
rises above the costs basis of the short-sellex,wbuld prompt the short-seller to
cover his position, in accordance with his stosIpsocess. The empirical literature
on predatory trading would benefit greatly from Iswc study, as it would reveal
whether or not short-sellers can become the victfmsredatory trading. If so, then
the use of stop losses - an apparently sensititecoistrol mechanism designed to
deal with the potential for unlimited losses - abui practice expose short-sellers to
a new risk — ‘predation risk’. Such a study cou&kls to measure the abnormal
returns around such events, and to understandigke involved for both predator
and prey. Related to this would be an investigaitibm ‘optimal strategies’ for short-
sellers in light of the need to balance the mitggatof unlimited loss potential
(leading to the use of stop losses) with the mination of predatory trading risk
(which can follow from any form of predictable befla).
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