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MANIPULATING THE SHORTS

ABSTRACT

A fear of manipulative short squeezes acts as direict constraint on short-selling. We
investigate if this fear has firm foundations, yamining a stock lending dataset for evidence of
patterns consistent with manipulative short squeeEeom a sample comprising nearly half a
million firm days, we find only twenty examples ahanipulative patterns. We observe
statistically and economically significant abnornmraturns around these events. These are
followed by a price reversal, but short-sellers wiave covered their positions do not benefit
from this effect. Market data such as volatility stbck returns, trading volume, liquidity, and
stock loan fees and utilization rates might be etgrbto assist in anticipating manipulative short

squeezes. However, it is difficult to predict mangtive short squeezes from this data alone.

Key words: short selling, stock manipulation, stemtieeze



1. Introduction

Although both long and short investors can becomgnvs of stock manipulation, short-sellers
are particularly vulnerable due to the possibilifystock loan recall. When a stock loan is
recalled and cannot be replaced, the short-seliest wover his position by buying stock in the
market. Thus, a stock loan recall has the poterttalcreate “forced trading”, making

manipulation more effective.

From a series of interviews conducted between 28@d 2009, we find that a number of
practising and prospective short-sellers fear baéaegmictims of manipulative short squeezes.
This concern can serve to limit the extent of siseiling in a market, and so acts as an indirect
constraint on short-selling. Jacobs and Levy (2@&8ert that the fear of short squeezes deters
some short-sellers, but that this fear is largeijounded as short squeezes are rare events and
confined to illiquid stocks. The authors do notwewer, provide any evidence to back up this
claim. We use data from the stock lending markehvestigate their contention and to address

the following research question: “should shortesslifear manipulative short squeezes?”

Before proceeding further, it is useful to defimeng key terms. A ‘short squeeze’ is described
by Dechowet al. (2001) as a situation where a stock loan is redadind the stock borrower is
unable to find an alternative lender. The stockdweer must then buy shares in the open market
to repay the stock loan and to close the positidthere a short-squeeze occurs in a highly liquid
stock, short-covering would incur trading and opgoity costs, but would have little market
impact. However, a short squeeze in a stock witbr piguidity could have market impact,

imposing losses on the short-seller.

Stock loan recalls and short squeezes are frequdaticribed in the literature, but are rarely
researched further. One exception is D’Avolio (200&ho investigates stock loan recalls and
finds that it can be difficult to re-borrow stockex a recall. He finds that 2% of stocks on loan

L A similar definition is offered by Duffieet al. (2002): “The lender may opt out of a continuing dew
arrangement by issuing a recall notice, in whickectihe borrower must return the stock.” ..."In sorases, called
‘short squeezes’, the borrower (or its broker)nahle to locate lendable shares and is ‘boughthat is, must buy
the stock outright. If the borrower fails to delivthe security in standard settlement time, theéeritself may buy it,
using the cash collateral.”



are recalled during an average month, and thaiki#s a mean of 23 days (and a median of 9
days) to replace a recalled stock loan. Where entibteplace a stock loan, a short-seller may
cover his short position or default on his stocknoAccordingly, stock loan recalls can be used
to induce short-covering, thus making manipulatimore effective.

Short squeezes can be classified as ‘non-manipelair ‘manipulative’. A ‘non-manipulative
short squeeze’ occurs naturally when a stock lenelzlls his stock (say, to settle a stock sale)
and the short-seller is unable to replace his stoak, due to limited supply. By contrast, a
‘manipulative short squeeze’ is associated withbéehte recall by the stock lender as part of a
broader manipulation strategy. This paper examsitegtions in which short-sellers become the

victims of manipulative short squeezes.

The literature on security price manipulation dffensights into the characteristics of a
manipulative short squeeze. According to Allen aBdle (1992), manipulation can be
‘information-based’ (spreading false rumours orngsfalse accounting); ‘action-based’ (e.g.
launching a spurious take-over bid); or ‘trade-blage.g. ‘pump and dump’ trading). In the
latter case, a manipulator ‘pumps up’ the shareepnith buying. Unable to distinguish between
informed buying and manipulative buying, positieedback traders are attracted to the rising
share price and buy shares in the company, leattinfurther stock price increases. The
manipulator then ‘dumps’ his stock at the highacgrsecuring a profit. There is also empirical
evidence that ‘pump and dump’ manipulation can sequofits for manipulators: Khwaja and
Mian (2005) study 32 months of broker trades onKheachi Stock Exchange (KSE) and find
evidence of trade-based ‘pump and dump’ price mdaijn. Easterbrook (1986) and Pirrong
(1995) examine commodity markets and argue thdtaapsrise in the price of a commodity,
followed by a fall of similar size, is charactelecsbf manipulation. Aggarwal and Wu (2006)
study U.S. SEC actions in stock manipulation cases find that prices trend throughout the

manipulation period and reverse in the post-maaijput period.

A ‘manipulative short squeeze’ should follow thesrse general pattern of ‘pump and dump’ but
also involves the recall of a stock loan. Consalertuation where a manipulator owns shares in
a company and those shares are out on loan torasstier. The manipulator wishes to ‘pump
up’ the share price and so budditional shares in the company, demanding liquidity from th

market. Simultaneously, he recalls the stock thaini loan. If the short-seller is unable to locate
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new stock to borrow, he must cover his positiorbbying stock in the open market. The market
impact of these purchases places further upwarelsspre on the stock price. The short-seller
suffers a loss as he covers his position at a @mhmve the initial, undisturbed share price.
Finally, the manipulator ‘dumps’ his shares at tieav, higher share price. In so doing, he

secures a profit and completes the manipulationgz®

A manipulative short squeeze thus combines (at)l¢éas of the three classes of manipulation
described by Allen and Gale (1992): trade-basedipnéation (‘pump and dump’) and action-
based manipulation (stock loan recall). We refeithte full process as ‘pump, squeeze, and
dump’ and an understanding of this process infavaramethodology for detecting such events.

There are considerable practical challenges t@rekang this topic. Jianet al.(2005) show that

it is difficult to use market data to distinguisetlwyeen manipulations and informed trading.
Additionally, stock lending markets are decentesdizand publicly available data does not
explicitly identify stock loan recalls. Thus, it isot possible toaffirmatively identify a
manipulative short squeeze from public data onkskereding or short-selling — it is only possible
to infer stock loan recalls from patterns in the data. BEveh private data that reveals stock loan
recalls, the motivation behind a recall will remainknown. Mahoney (1999) argues that it is
difficult to test for profitable manipulation in @@l trading, as manipulation is likely to be
disguised. Fischel and Ross (1991) argue that tbaded manipulation is often confounded by
false statements and fictitious trades, makingfficdlt to affirmatively identify manipulation
from direct questioning of market participantsligght of the practical difficulties in identifying
manipulative short squeezes, it is little surptisat this topic is under-researched and poorly

understood.

To overcome these problems, we define a pattemaoket data with respect to stock returns and
total shares on loan thataensistentwith a manipulative short squeeze. We call sucbwamt an
‘apparent manipulative short squeeze’. We descabset of rules for identifying apparent

manipulative short squeezes in the methodologysett

We use a specially gathered set of panel datavesiigate manipulative short squeezes with the

2 Our approach is similar to research into techracellysis, such as tests of technical tradingesiias (for example,
Hsu & Kuan, 2005; Ready, 2002; Savin et al., 20fl®) in addition, matches trading patterns to ulydeg stock
borrowing activities.



aim examining the frequency and nature of such tsy¢ne losses that short-sellers suffer, and
the type of stocks affected. We find that manipuéashort squeezes are, indeed, rare, but that

short-sellers experience permanent losses as ld oéshort-covering during these events.

Short-sellers can take practical steps to mitigatall risk, including paying additional fees to
borrow on a ‘term basis’ (i.e. for a fixed periofltome) rather than on a call basis (i.e. with
repayment of the loan on demand); and borrowingenstrares than initially required so as to
create a ‘buffer’ against stock loan recall. Bothtltese mitigation techniques incur a cost,
however. In effect, this creates a trade-off betwes indirect constraint (the risk of a
manipulative short squeeze) and a direct const(diatmitigation cost).

This topic is important because the fear of mamippoih can constrain short-selling. As short-
selling plays an important role in the process ifiteage and price discovery, such indirect
constraints on short-selling can inhibit informatiérom being reflected in a market, thus
influencing asset pricing. Nevertheless, this tapimains under-researched, perhaps because of

the challenges involved in identifying manipulation

The remainder of the paper is as follows. In thet reection we describe the data we use to
investigate manipulative short squeezes. In se®iowe describe our methodology. We then

present the results of our tests in Section 4hdnfinal section we offer some conclusions.

2. Data

2.1 Data Sources

To research this topic, we merge data from two casurThe first of these is a commercial
database of U.K. stock lending data from Index Breus Ltd. This contains daily information

on stock lending starting on September 3rd 2003mwthe database came into existence. At
inception, this database included stocks from th@ [&rgest companies traded on the London

® Index Explorers data has also been used by SaffSigurdsson (2007) and Mackenzie and Hendry (2008
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Stock Exchange. The amount of stock on loan is t@gddaily, but with a three day reporting lag
(before December 1?2 2005 the lag was five days). Over time, the cagerof companies in the
database increases through the addition of smedigitalization stocks so that by the end date
for this sample, May 312007, there is stock lending data for 681 compani@ie smallest of
these companies have market capitalizations of cxppately £25 million (approximately
U.S.$40 million) as of 2007. A number of compargesse to exist at some point during the 45
months (979 trading days) studied. This could beaassult of a merger or acquisition, the
lapsing of the company into administrative receshgy, or a change to private ownership. Such
companies are included in the database until the afatheir de-listing, to prevent survivorship
bias. We make use of all stocks in the databaseadndbtes in the sample for which stock

lending data is available.
The Index Explorers database includes the follovdaiy information for each stock:

e Date

Name of company

 SEDOL (a unique company identifier code)

* Turnover (defined as the number of shares tradatcdidny)

» Stock Price (defined as the previous day’s clostogk price)

* Volume (defined as turnover multiplied by stockcp)i

* Market Capitalisation (defined as number of sharessue multiplied by stock price)

» Shares on Loan (defined as the number of sharesteglto CREST as being on loan)

* Volume on Loan (defined as shares on loan multidbe stock price)

» Percentage of Market Capitalization on Loan (defias the volume of shares on loan
divided by the market capitalization)

» Dividend Record Dates (the dates on which the osmbrowners of shares on that day
become entitled to receive the next dividend payinen

» Stock Utilisation Rate (the percentage of shareslabe for borrowing that are actually
borrowed)

 Weighted Mean Stock Lending Fees (a weighted aeerHdgthe fees paid by stock

borrowers to stock lenders on initiation of theckttban, measured as a proportion of the

value of shares borrowed).



We use Datastream to obtain stock return data, kalkie per share, and free float percentage of
shares for all the firms in our univer§&o facilitate the estimation of abnormal stockuras
using an asset pricing model, we collect stockrrstulata for the year before the start of the
Index Explorers database. This ‘formation periadis from September'2002 to September'l
2003 and is used to estimate the beta of each stdble study.

Using each company’s SEDOL code as a unique identid reconcile stocks across the two
databases, we merge the two databases to formbatamced panel of data for between 350 and

681 companies covering 979 trading days.

2.2 Stock Lending as a Proxy for Short-Selling

Direct data on short-selling is not publicly avaiain the U.K. Instead, stock lending data is
available, on a daily basis. Stock lending acta peoxy for short-selling, as the process of short-
selling generally requires stock to be borrowedanilitate settlement of the tradédowever,
there are a number of problems with using stocHlifendata as a proxy for short-selling.

First, stock does not need to be borrowed to uaklertnaked’ short-selling (i.e. short-selling
where there is no intention of subsequently segtlime trade). This practice is prohibited or

actively discouraged in most markets.

Second, stock lending can occur for reasons ottar short-selling, including borrowing stock
SO as to exercise a vote at a firm's General Mgeftuch a strategy would be illegal in the U.S.,
but it is merely regarded as unethical in the UTK. prevent this practice, stock lenders are
recommended to recall loaned stock prior to votitages® Another strategy involving stock

borrowing is ‘dividend tax arbitrage’, a stratedyat is feasible when a ‘borrower’ has a tax

* Free float percentage of shares is defined asdhzeptage of the total number of shares of a firissue that are

available to ordinary investors (i.e. that are lmeitl away from the market by government or closeilfainterests).

® Other papers that use securities lending datadecD’Avolio (2002), Coheet al.(2007), Saffi and Sigurdsson
(2007) and MacKenzie and Henry (2008).
® Myners Report, 200http://www.hmtreasury.gov.uk/media/DCB/53/mynersngiples_web.pdf

8




advantage over the ‘lender’. Christofferssral. (2002, 2005) demonstrate increases in securities
lending around dividend record dates. To minimize tisk that stock lending for dividend tax
arbitrage is confounded with borrowing to facitathort-selling, we remove data from three
weeks before until three weeks after the divideswbrd date for each stock in this study of stock
lending data. This is consistent with the methogleyed by Saffi & Sigurdsson (2007).

Third, the extent to which market practitionersl fai fulfil their obligations to report stock
lending to the market authorities is a further tation on the use of stock lending data as a proxy
for short-selling. Discussions with practitionersvolved in stock lending suggest that this
problem is rare, but unavoidable.

Finally, derivatives can be used to effect trarisastthat are economically equivalent to short-
selling (see, for example, Ofeit al, 2004). The extent to which the use of derivative

facilitate short-selling is transmitted into theak lending market influences the usefulness of
stock lending data as a proxy for short-sellingsdbssions with stock-lending practitioners
suggests that the majority, but not all, short-smeivalent trades using derivatives are
ultimately hedged by the counter-parties to thoades, through borrowing stock and selling

short.

2.3 Advantages and Limitations of the Dataset

A number of studies into short-selling make usenofithly data (e.g. Senchack and Starks, 1993
and Dechowet al, 2001, Gamboa-Cavazos and Savor, 2007). HoweVeistGpheet al. (2007)
criticise the use of monthly short-selling datajtdsepresents only a snap-shot of total shorted
shares on one day during the month.” Cobkeml. (2007) find that almost half the securities
lending contracts they study are closed out wittvo weeks, while the median contract length is
11 days. This suggests that monthly data couldnbdequate for understanding the trading
practices of short-sellers. This study uses dadyadon shares borrowed, and this higher

frequency data allows for an appropriate degregrariularity for research into short-selling.

9



Due to differences in regulatory and institutiofraimeworks, evidence from studies of U.S. data
is not necessarily representative of behaviourideitthe U.S. markets. For example, in the U.K.,
the Financial Services Authority does not imposecse restrictions or controls on short-selling,
unlike in the U.S. Instead, short-sellers are atbj® general market and regulatory
arrangements, including market abuse principlesthEtmore, studying data from outside the
U.S. can be used to counter the criticism that mieskregularities in empirical studies are
simply due to data snooping. A limited number afdés investigate short-selling outside the
U.S. (e.g. Aitkeret al, 1998, Biaiset al, 1999, Poitras, 2002, Ackert and Athanassakos5,200
Au et al, 2007, Loncarsket al, 2009). However, these studies do not involveraestigation

into manipulation, as considered in this paper.

Geczyet al.(2002) examines shares available for borrowing ¢and available for shorting),
based on a single lender of stock for a twelve imgetiod. D’Avolio (2002) examines an
eighteen month period of data from one stock lentleis research contributes to the empirical
literature on short selling and manipulation inttih@raws on a longer time period than either
Geczyet al.or D’Avolio, and uses market-wide data on stocidiag. In doing so, it adddresses
the problem of substitution effects across lentless might be present in studies based upon a
single stock lender.

2.4 Descriptive Statistics

The dataset forms an ‘unbalanced panel’ datasehioh some cross-sectional units have some
of the time periods missing. This form of panehisesult of the number of companies recorded
in the Index Explorers database growing over timesmaller capitalization stocks are added.
The resulting dataset contains 10,259,946 obsensin the overall sample; 6,542,712 of which

are non-blank.

In Table 1, descriptive statistics are producedHtioge points in time: the first day of the sample
time period for which all the variables existed /(@2003), the last day of the sample time
period (31/05/2007), and the mid-point (15/07/2005)

10



[INSERT TABLE 1 ABOUT HERE]

Further examination of the time series of percemtaigmarket capitalization on loan series for
each stock shows that these can be volatile s&ieslend-paying stocks often experience large
increases in shares on loan around divided recatgsdindicating a dividend capture effect that
is consistent with dividend tax arbitrage. Nevedhg, some cross-sections experience a
consistently high level through the observed peribdring some dates in the sample the
maximum value for this series exceeds 100% for socomapanies, signifying that borrowed

shares have been re-lent.

2.5 Asset Pricing Model for Estimating Abnormal Retirns

In choosing an asset pricing model for the purpa$esiculating abnormal returns, we note that
Asquith and Moelbroek (1996) establish that theatigg relation between excess returns and
short positions is robust to a variety of techn&jéer calculating excess returns. Decheal.
(2001) measure excess returns by adjusting eatfsfieturn by the equal weighted return for
all NYSE and AMEX shares over the same time perldaty make no adjustment for risk across
firms and cite previous research in this field thas been robust to changes in the asset pricing
model used. Figlewski (1981) and Figlewski & WehB43) use the CAPM model. Asquithal.
(2005) and Boehmesat al. (2008) use several asset pricing models to estimlamormal returns
for short-sellers but find no significant differenbetween the results. Gamboa-Cavazos and
Savor (2007) apply both benchmark-adjusted retapmoach and Fama-French three factors
regression to study the relationship between sbelting activities and subsequent abnormal
returns, and obtain similar results for both. lotfaesults in this research space have been
uniformlyrobustto changes in asset pricing model. Noting thisuse the CAPM model for its
simplicity and its relevance to practitioners. W 3-month LIBOR as the risk free rate. LIBOR

is commonly used as a risk-free proxy. We note thist series was ‘well-behaved’ during the
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period of study, but later became unusually digledaduring the 2007-2009 U.S. and U.K.

banking crisis.

3. Methodology

Definition of an ‘Apparent Manipulative Short Sqmee

We draw upon Mahoney’s (1999) suggestion that gelabnormal return in the absence of a
news announcement, followed by a reversal of smmagnitude (as investors learn that the
trading was not information-based) is indicative rmafnipulation. Furthermore, as we are
interested in cases where borrowed stock is retalled cannot be replaced, we expect to

observe a decline in the total shares on loan duhia manipulation process.

We seek to identify patterns of stock returns ananges to shares on loan that emesistent
with the ‘pump, squeeze and dump’ pattern expeftted a manipulative short squeeze. We call
this an ‘apparent manipulative short squeeze’. palty, we identify any situation in which all

of the following occur: the stock price rises ‘egtienally’ over some limited time period (the
‘pump’ phase), followed by a fall in the number gifares on loan (the ‘squeeze’ phase); and
subsequently, the stock price reverts towards tlggnal, undisturbed level (the ‘dump’ phase).
Furthermore, these events should not coincide @y regulatory news announcements (these
can include trading statements, corporate resatapuncement of share buybacks, change of
directors, etc.) This latter requirement avoids ¢befounding of a manipulative short squeeze
with reaction to new, public, company-specific imf@tion. By requiring that an exceptional
price rise is followed by a price reversal, we abde to separate a manipulative short squeeze
from ‘informed’ trading upon private information faice reversal would not be expected in the

latter case). This accords with the Dietbeal (2009) findings about overreaction in short sales.

We define an ‘exceptional’ rise in stock price aee dhat is large relative to the volatility of
returns for that stock. We identify stock priceedsover a three day period as stock loan recalls

in the U.K. are settled in the same way as stockhases, meaning that borrowers have three
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working days to return the stock (Faulkner, 2606)nce a stock loan is recalled, a borrower
who has shorted stock has three options: firstcdndd successfully find replacement stock;
second, if unable to successfully find replacenstatk, he could delay the return of the stock
loan for up to three days in the hope of findingadternative source of borrowing in this time;
third, he could cover his short position immediat@hd return the stock loan. Thus, even where
the ‘pump phase’ coincides with a stock loan redaltould take up to three days before the
short-seller covers his position. For this reaso®measure the pump phase over three days. For
each firm day, we measure the standard deviaticetafns for the preceding sixty days. Sixty
days is sufficiently long to allow for a meaningkstimate of stock return volatility, but also
short enough to avoid becoming ‘stale’. By meagurigturn volatility in this way for each firm
day, we take account of the fact that volatilityiga over time. We regard an exceptional stock
price increase to be one where the stock prices mser any three-day period by at least 2.5
times the standard deviation of daily returns fattstock. Assuming an approximately Normal
distribution of stock returns, this method woulchgrally isolate situations that fall within the

top percentile of stock price changes.

After receiving an order to return a stock loan,expect a short-seller will search for alternative
sources of borrowing. If a replacement loan is thuthe short position need not be covered.
However, the U.K. lending market is decentralizad thus finding replacement shares can take
time. D’Avolio (2002) observes for his sample ofSUstocks that when loans are recalled, there
is usually no immediate replacement available. &imcthe U.K. it takes three days to deliver
purchased stock under standard settlement arramggenseme short-sellers might be expected to
cover immediately upon loan recall. However, ther@another group of borrowers who may
prefer to delay covering their positions and look feplacement loans in subsequent days. If
unsuccessful and eventually forced to cover, thiélynave to pay a premium for the delivery of
stock to be made in one or two, rather than thess.dVioreover, uninformed traders might start
taking long positions around the same time, batigthat the buyers they observe are informed
market participants (Hong and Stein, 2003). Onwhele, there is likely to be a lot of noise in

the stock price on the days immediately after geall, but it is realistic to expect that the iliti

" A typical stock lending agreement in the U.K. riegsi the return of stock within three days of redaailure to
return recalled stock within this time entitles fleader to claim costs from the borrower, and tvese written
notice of ‘Event of Default’, which can have repgssions for the borrower with respect to other teuparties.

13



stock price rise will start to reverse by the thiay after the stock loan recall. We define the
event date (day 0) as the first day following tixeeptional rise in share price on which the
number of shares on loan falls. We ensure thatetltee no Regulatory News Service
announcements from five days prior to the event datil ten days after the event date. Thus,

the observed patterns are not the result of reztm new, public information.

It is not clear over what time period the stoclcerieversal should take place. Most theoretical
models of price manipulation assume complete prsersal, but use ‘notional’ time periods
(for example, Aggarwal and Wu, 2006). Thus, we ekmommplete price reversal over some
unknown time period. If we over-estimate the tineeigd, we should expect to observe complete
price reversal, but are more likely to introducenfooinding influences such as a change in
company or economic fundamentals. By under-estimgatie time period, we would expect to
see partial price reversal only. Without a goo€otly on the time taken for a stock price to
revert fully to its fair value, we prefer to idefytipartial reversal over a limited time period, as
this reduces the risk of confounding factors comtatmg the study. We report cases with a

price reversal of at least 70% over a ten day peotiowing the event date.

Estimating Abnormal Returns around Apparent Maragiue Short Squeezes

Having identified a number of ‘apparent manipulatighort-squeezes’, we then estimate
abnormal returns for the stocks involved. As désatiin Section 2, we use the CAPM model to

estimate abnormal returns and employ a one-yeardion period to estimate betas.

We estimate abnormal returns for each of the tiplbases associated with an ‘apparent
manipulative short squeeze’. “Phase 1” (the ‘puptmse) lasts for three days, from day -3 to -1,
“Phase 2” (the ‘squeeze’ phase) also lasts foetdegs, from day 0 to day 2; and “Phase 3” (the
‘dump’ phase) lasts for ten days, from day 3 to #iay Figure 2 illustrates these three phases in

the form of a timeline.
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Figure 2 Timelme Representing the Three Phages of an *Apparent
Manipulative Short Squeeze”

‘Pump’ ‘Squeeze’ ‘Dump’
phase phase phase
[}
| | | | | J J | l | | | | | |
| 1 i | T T I i f 1 1 1 i I 1
Day-3 -2 -1 0 1 i 3 4 5 6 7 g 9 10 11 Day 12

The final step is to calculate how much short-sgllese during these phases. We calculate
average cumulative abnormal returns from the siarthe ‘pump’ phase to the end of the
‘squeeze’ phase (i.e. from day -3 to day 2). By tiime, short covering is expected to be
complete, and the short-seller should no longeexposed to stock price movements. However,
during the ‘pump’ phase (i.e. day -3 to day -1)rsisellers are highly likely to have experienced
negative abnormal returns, because by definitiacksprices were increasing. Including this
interval in the analysis might result in a biasetcome. As a solution to this problem, we adopt
an alternative approach that starts to measure letinel abnormal returns from the event day
(day zero) until the end of the squeeze phaseZilaye then test if these returns are statistically
significantly different from zero, by comparing ttoe relevant 2.5% t-test statistic with degrees

of freedom equal to the number of companies irstimaple minus one.

4. Results

We observe thirty-six incidences where a stockeprises exceptionally, then shares on loan
decreases, followed by a stock price reversalcao@ance with our explanation from Section 3
above. Of the thirty-six ‘apparent manipulative thequeezes’ identified above, sixteen are
associated with regulatory news announcements. NMienate these, as it is not possible to

distinguish between a reaction to a news releadeaananipulative short squeeze. This leaves
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twenty apparent manipulative short squeezes — d smaber of incidences to observe over

approximately half a million firm days.

We examine the abnormal returns for stocks invoiwe@pparent manipulative short squeezes’
for each day during the manipulation process (d8yso 12). We group the companies into
portfolios and test the null hypothesis of dailuras being equal to zero. Results are reported in
Table 7. Panel A shows the equally-weighted padd$ol returns for these portfolios are
significantly different from zero for eight of tH& days. Panel B shows the market cap-weighted
portfolios: only two of the 16 days exhibit returth&it are significantly different from zero. The
greatest magnitudes for the daily abnormal retamesobserved during the pump phase and on
the event day. The difference in results betweenetijually-weighted and market-cap weighted
portfolios indicates a more profound effect withadler firms, consistent with Jiangt al.,
(2005).

[INSERT TABLE 7 ABOUT HERE]

To consider the potential losses to short-sellgesestimate the cumulative abnormal returns for
each phase of the ‘apparent manipulative shortestpge Table 8 presents the results: Panel A
shows cumulative abnormal returns by phase foretipgal-weighted portfolios, and Panel B

shows cumulative abnormal returns by phase fontaeket-cap-weighted portfolios.

[INSERT TABLE 8 ABOUT HERE]

From Panel A, we can reject the hypothesis of aémwormal returns for the equally-weighted
portfolio for each phase. We observe significargifpee abnormal returns of 3.45% in the first
phase (days —3 to —1) and significant positive afab returns of 2.26% in the second phase
(days 0 to 2). These positive abnormal returnsf@tewed by significant reversals in the third
phase. In Panel B we observe much lower abnormaing as a small number of large-cap stock
observations have lower abnormal returns but lavgegghts in the portfolio. The positive
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abnormal returns in phase one and phase two andicigt at the 5% level using a one-tailed
test. The above results indicate significant logeeshort-sellers around apparent manipulative

short squeezes.

Table 9 shows cumulative abnormal returns for pba$ by day, rather than by phase, up until
the start of the expected price reversal. Panehdws equally-weighted portfolio cumulative

abnormal returns by day. Cumulative abnormal retypaak at 5.91% by day 1 and start to
reverse thereafter. We also show the upper andrltwesholds to the 95% confidence intervals
for these cumulative abnormal returns. Recall thaing days —3 to —1 (the ‘pump’ phase) short-
sellers are highly likely to have experienced niegatbnormal returns, because stock prices
were increasing. Including this interval in the lgss might result in a biased outcome.

Consequently, we adopt an alternative approachamePB, and start to measure cumulative
abnormal returns from event day (day zero). Cunudatbnormal returns peak at 2.47% on day
1. In Panel C and Panel D, we show the correspgmésults for market-cap weighted portfolios.
Cumulative abnormal returns peak at day 2, at maroaller magnitudes than those of the

equally-weighted portfolios.

[INSET TABLE 9 ABOUT HERE]

The tables above reveal averages for a portfolstatks subject to ‘apparent manipulative short
squeezes’. By examining the underlying data we mesthat the maximum loss a short-seller
would have suffered from any individual stock wabkt86 in phase one and 13.74% in Phase two.
Note that a trader or long-short fund manager wowlsnally hold a number of short positions at
any time. Stocks subject to manipulative short egas are likely to form a subset of these short
positions. When considered in this broader contdet,abnormal returns observed above, while
statistically significant, are likely to be of madée economic significance.
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Characteristics of Stock Subject to Apparent Malaifiwe Short Squeezes

In the literature, manipulation is associated veithaller stocks (Jianet al.,2005); stocks with
lower liquidity (Aggarwal and Wu, 2006); elevatedlatility of stock returns (Mahoney, 1999)
and elevated stock trading volumes (Zhou and M6D32 Aggarwal and Wu, 2006). We
examine the characteristics of the stocks in ompda that are subject to apparent manipulative
short squeezes. We develop two proxies for liguidiirst, we compare the free float number of
shares for each stock with that of the averagekstocthe event day. Second, we calculate the
number of days of normal trading volume that it Wiotake for all short-sellers to cover their
positions. This latter is called the ‘Days to Coffatio’ (DCR) and is defined as:

Sharen Loan,

DaystoCoverRatig , (DCR)= (2)

AverageDaily TradingSize,

Where:

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 Size,, is the moving average of the number of sharestrddr stock
from days {-61) to {-1). We choose 60 days of trading as a compromeseden the risk of

including out-of-date information on trading voluraed the risk of one or more exceptional

days influencing the moving average figure.

A stock with a high days to cover ratio is deemedbe less liquid (from a short-seller’s

perspective) than a comparable stock with a lovegisdo cover ratio. For each day during the
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manipulation period, we compare the DCR of a stetth its average value over the three
preceding months. This allows us to observe amgdtie this liquidity ratio during the apparent

manipulative short squeeze.

We measure the volatility of stock returns for eamdmpany that is subject to an apparent
manipulative short squeeze, from 20 days prioth @évent date through to 10 days after the
event date. For each of these days volatility Isutated as the standard deviation of returns for
the twenty preceding dafs-or each firm day, we compare the stock volatifitgasure to the

year’s average for that firm.

For each stock subject to an ‘apparent manipulainet squeeze’, we record trading volume for
the five days preceding the start of the manipoilaprocess and compare this to the three month

average trading volume for the stock.

Table 12 summarizes the key characteristics (singgtility, trading volume, liquidity, and
utilisation rate) for each stock and for the pditf@f stocks involved in ‘apparent manipulative

short squeezes’.

[INSERT TABLE 12 ABOUT HERE]

The majority of stocks have market capitalizatiohtess than one-fifth the market average. This
provides some support for the argument that smal@npanies are more vulnerable to
manipulative short squeezes. However, a small numiblarge-cap stocks increase the portfolio
mean market capitalization, so that it is aboventiagket average. There is some support for the
notion that the volatility of returns of stocksakevated ahead of a manipulative short squeeze —

stock volatility as measured at day O during arpapnt manipulative short squeeze’ is slightly

& The number of days needs to be as small as pessilgrasp the changes in volatility that we expecee around
the manipulative short squeeze. Nevertheless,nihisber still has to be sufficient to calculate akle standard
deviations. | choose 20 days as a compromise batthese two requirements.
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above its annual average (at 103.2% of annual gegrabut this result is not statistically
significant. The mean trading volume is elevatetrpto an ‘apparent manipulative short
squeeze’ compared to its 3 month average, at 128f68 3 month average, but again this result
is not statistically significant. The majority afosks have a free float value of shares less than
one-fifth the market average. This supports thevuieat less liquid stocks are more vulnerable
to and more likely to be the target of manipulatiéis an alternative measure of liquidity, we
examine the number of days of normal trading voluhae it takes investors to cover their short
positions (The Days to Cover Ratio, or DCR). Thetfpbho mean DCR at day 0 is 103.4% of its
three month average, but this result is not stedity significant. The percentage of shares on
loan is not elevated for stocks subject to ‘appaneanipulative short squeezes’. In conclusion,
there is weak support for the notion that maniputashort squeezes are associated with stocks
with smaller market capitalization and free flaggvated trading volume and reduced liquidity.

Using the above observations, we analyse all fimthe dataset to identify stocks that display
similar qualities to those found in the set of ‘apmt manipulative short squeezes’. Specifically,
we identify instances where the market cap and ficee value of a company are below the
market average, and where the stock’'s DCR and vemare above their 60 day average. If a
stock has more than one day when it satisfies tb@sditions, we treat every such occurrence as
a separate event. We find 12,909 firm days satigfyine conditions described above. However,
there is on average no price response around teesgrences. This suggests that it is difficult
to predict a manipulative short squeeze basedlgtdn these size, trading volume, and liquidity

criteria, as many ‘false positives’ will emerge.

Jacobs and Levy (2007) argue that if a securitysdmrome subject to a short squeeze then a
reduction in the supply of loanable stock is usuaignalled by a decline in the rebate rate
offered by prime brokers, or by warnings from thiemg brokers, so the position can be scaled
back or covered in advance of any demand that edtostock be returned. According to this
argument, short squeezes are rare and can larggdsedicted, posing little threat to short-sellers.

We test this argument on our sample by studyingkstoan utilization rates (a measure of the
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proportion of available stock to borrow that iseed borrowed), and stock loan fees (i.e. cash
return — stock loan rebate rate) around the timthefapparent short squeezes. These data are
shown in the final four columns of Table 6. We fimal evidence that utilization rates, and stock
lending fees rise around the time of the appareanipulative short squeezes. This is not
consistent with the argument put forward by Jaaois Levy (2007). Our findings indicate that

it is difficult to predict a manipulative short sspre using publicly available information. It is
perhaps this characteristic — that these are ungadde events that can have economic impact
— that has led to the fear of manipulative shodesgzes amongst practitioners.

6. Conclusions

We examine stock lending data for evidence of padteonsistent with manipulative short
squeezes. Out of a sample comprising nearly haililleon firm days, we identify only 20 ‘pump,
squeeze, and dump’ patterns that are unrelatedws-flow. However, where they do occur,
short-sellers lose money. We find statisticallyndigant abnormal returns around these events
that are also economically significant with an ager cumulative stock return of 3.45% in the
‘pump’ phase, and 2.26% during the ‘squeeze’ philsese are followed by a price reversal, but

short-sellers who have covered their positions atdoenefit from this effect.

There is some (weak) support for the notion thatlitrg volume and the volatility of stock
returns is elevated before an ‘apparent manipw@athort squeeze’. Liquidity is poorer: it takes
more days to cover a short position just beforestiigeeze than on average during the previous
three months. However, it is difficult to forecas&nipulative short squeezes from this data alone.

Our results provide support for the Jacobs and L(B09Q7) assertion that short squeezes are rare
events. Nevertheless, we show that short-sellses meoney at such times and that it is difficult

to predict short squeezes using market data.
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Table 1: Descriptive Statistics

Descriptive statistics are provided for three pmiimt time: the first day of the sample time per{6d/09/2003), the mid-point
(15/07/2005) of the sample time period and thel fitey of the sample time period (31/05/2007). Tlksadliptive statistics are
parameters that measure central tendency, dispemsimimum/maximum values, number of observati@kewness, kurtosis
and Jarque-Bera statistics for the logarithms of wriables: stock price, market capitalizationrceatage of market

capitalization on loan, shares on loan, book vakreshare* and free float number of shares (%).

22



Price Market Cap Market Cap  Shares on Book Value  Free float

(GBp) (mill GBP) on Loan Loan per Share number of
{%3) {mill) (GBF) shares (%)
Mean 5316258 B.046764 0487787 1834715 0.058833 3981826
Median 53583342 8739793 0.452426 1704748 0.156966 4.043051
Maximum 892518 11.4B5955 2749192 B.9533604 8227455 460517
Minimum 0.854415 3850147 -1.89712 -2.302585 5521461 21597225
Std, Dev, 0.9606559 1.80577 0.894732 1773594 1.258237 0.356%523
01/09/2003 Skewness 02723 0993397 0.085357 0180727 -0.629465 -1.253193
Kurtosis 521265 3.76551 2824535 2377743 5023534 5077835
Jarque-Bera 127 7051 93.01533 0.493335 5£.893E+00 1422571 251.7399
Probability 0.00 0.00 078 0.05 0.00 0.00
Ohservations 586 492 275 275 B0 570
Mean 5 BB7 265 B.24073 0.880144 21594331 0252293 4333743
Median 555349 59424 0.854415 2.140066 0.293037 4406719
Maximum 10.07112 11.78012 29114 B.76d 5399335 460517
Minimum 1.766442 393182 -1.1359434 -1.609438 -4 710531 23597895
Std, Dev, 0930843 1.460353 0.873153 1655141 1.204421 0.266321
Skewness -0.215372 1047292 0.085395 0.071518 -0.387375 -1.963546
Kurtosis 4853593 3923735 22R1525 2446954 42534139 9.156942
1507/ 2005
Jarque-Bera 96.11709 1181313 7226814 4. 23E4H10 5912543 1391147
Probability 0.0 0.0 0.03 0.1z 0.0 0.0
Observations B37 a1 an an 520 B26
Mean 5.899454 B.474853 0.415943 1239666 0.420813 4 279769
Median 5555961 BAFTTT 0.576613 1.193923 0439221 4.343805
Maximum 10.19335 11.60256 337861 8.240965 5578597 460517
Minimum 1.766442 2995732 -4 BO517 -2.302585 -3963316 2830372
Std, Dev, 1.01162 1.495519 1.345159 2045757 1.20275 0.275339
Skewness 0276713 0932306 0619532 0.144035 0147303 -1.485895
Kurtosis 4.001597 3.55035 3190457 2357254 4.28481 5605655
31705/ 2007
Jarque-Bera 37.15639 101.8494 437971 1. 22E+01 31.15M7 4314841
Probability 0.0 0.0 0.0 0.0 0.0 0.0
Observations Ba1 B39 BEE B35 450 B8

* For the BV variable the snapshots presented are for the BV shifted.
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Table 2. 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% 021% -0.21% -0.94% -0.90%62% -0.83% -0.80% -0.37% -0.95% -1.03% -0.28% -0.18%
Std. Deviation 142% 120% 149%% 213% 2.34% 1.24%  151%23%. 1.59% 1.28% 144% 121% 1.95% 117% 190% 178%
t-stat. (abs.) 1.09 5.47 7.00 474 .40 0.75 2.79 1.80 175 90 2 250 133 2.19 3.94 0.56 0.46
Prob. 2 tails 0.29 0.00 0.00 0.00 0.69 0.46 0.01 0.09 0.10 01 0. 0.0Z 0.13 0.04 0.00 0.52 0.65
Prob. 1 tail 0.15 0.co 0.00 0.00 035 C.23 0.01 0.04 0.05 00.0 0.01 0.09 0.02 0.00 0.26 0.32

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% 0.06% 0.05% 0.00% 0.04% -0.02% -0.05%01% -0.07% -0.01% 0.01% -0.02% -0.04% 0.00% -0.01%
Std. Deviation 003% 023% 011% 0.0%% 0.03% 0.19% 007%17%. 0.06% 0.19% 0.06% 0.11% 0.09% 0.11% 0.09% 0.03%
t-stat. (abs.) 1.47 1.55 261 262 0.65 0.93 1.03 129 072 57 1 0.60 0.55 0.1 1.64 0.21 0.68
Prob. 2 tails 0.16 0.14 0.02 0.02 0.52 0.36 0.32 0.21 048 13 0. 0.56 0.59 0.37 0.1.2 0.34 050
Prob. 1 tail 0.03 0.c7 0.01 0.01 026 C.18 0.16 011 024 7 0.0 0.2¢ 0.29 0.19 0.06 0.42 0.25
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Table 3 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 Aonormal 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-pexi¢db$s 3 to 7) and full period 3b (days 3 to d)rovide greater
granularity.
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Table 4. 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% %.01
Conf. Int.: Higher Value 0.32% 1.97% 4.68% 7.05% 0386 7.76% 6.87%
Conf. Int.; Lower Value -1.01% 0.27% 2.22% 4.35% TMWh 3.65% 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% %.13

Conf. Int.: Higher Value 0.00% 0.17% 0.28% 0.37% 3796 0.49% 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%
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Table 5. Characteristics of Stock subject to Appanet Manipulative Short Squeezes

MICp [ Sock Vean |[HeeH Saesa] Vean MeanJ0q Mean Y] VEan Sk

(et dayO| \Wletiity | Tradrg | (etdayO DCR@ | Leen(@t | Sack LerdigFeq Stock | Ulisation

as %0f | (at dayO ag\olure, dayy as%d | Mean |dayOas9 dayOas| lerding (at chyO agUiisation| Rate (et by
Bet | naket [%d Year |-3100(%0] Mt |DOR(cey d3m | %d3m |Fee(day %o 3m |Rate (a0 as %0af 3
Ne average)| Aerage) |3mAerage) Aerage)| -3to0) | Aerage) | Aerage)| -310) Aerage) | -3to0) | Aerage)
1 1B 19480 1769 1324% 25 5.7% 612 100 BP0 6.65.3%4
2 645 | 731% 81.5%6 A% 57 BP0 B 154 BP% 119 % 81.9
3 1206 7P| BrIg 115Kk 25 5.6  T7AP% 2 374% 34 4%d42
4 51% | %% 38% 32 319 15816 1018% 6L6 97% B77 % 81
5 1376 P2% 26.%% 27 102 BVBHPo 10656 55 897™% 30 60 %.
6 152 | 798% 285% 16.1% 20 218%% 1020% 283 480% 03 2% 3.
7 162 | 700% 2084 16.3% 12 W6 B4 221  8lX% 10 .19%07
8 56% | 243604  405% 5.7 244 1061% 1272% - . - .
9 BP%| 12484 11294 6.3 13 2486 64% B8 203 23 M5
10 316%| 8L8% T1.6% 236% 27 1102 MU - . - .
1 6% 0% 97.4%| 8L0% 30 1286 18% 197 818% 1066.8% 9
12 11.3% | 902% 76.6% 93% 111 128% 105% - . - .
13 25%6| 1008 227 186 92 1598% 1091% 216  13B0%.6 |191135%
14 186 147.0% RB5Nn  184% 39 B4 1002% - - - -
15 138% | 665% 11264 103w 15 L6 HAl% - . - .
16 MABH 14T 808% 5136 56 690 683% 100 112% 6.371.8%
17 111%( 1086% 10149 84% 42 - - - - - -
18 765%|  71L6% 126004 778 122 AP B 105 763% 2039.0% §
19 18606% 11259 1639 214% 38 AP B 136 - 01 -
2 2ZIP%| ™% 15044  21.4% 50 - - - - - -
Mean | 147.0%( 1083204 1236 16822% 7.2 1B4% B 436 9B2% 1036.3%
StDa| 4149 | 45 08% | 4R1y| 8C 4.6 | 2004 | 571 5L.3% 11¢ D2
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