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Banning Short Sales and Market Quality:

The UK’s Experience

Abstract:

We study the effects that the ban on short sales of shares in finansaihtroduced in late 2008 and
removed early 2009 had on the microstructure and the quality of UKyegaikets. We show that
the ban did nothing to affect order flows: financial stocks were being aggressively sold off than
their peers pre-ban and this situation persisted through thpebendl. Trading volume in financials
was massively reduced, however. The ban also decimated order book lifidityancials. The
deterioration was symmetric, affecting the limit buy and limit sele of the order book equally.
Finally we show that, through the period of the ban, marketsirfandial stocks were substantially
less efficient and that the role of the trading process imgigiice discovery was greatly reduced.
The effects identified above were largely reversed once the ban was lifteghe®@igtence of the
deterioration in market quality and liquidity though the relayivehg-lasting UK ban on short selling
suggest that other major market developments such as the TARBrpnagre not responsible since
these were concentrated in the early half of the ban. We thus #rafuthe short selling ban was
responsible for detrimental effects on the quality of Wity markets and that, far from being

stabilising, the ban exacerbated problems in valuing UK financial stocks.

JEL classification: G14, G18

Keywords: short-selling, liquidity, market efficiency



1. Introduction

Short selling is the practice of selling a security that an adygeg not own. Speculators short sell
security with the intention of buying it back at a later date atver@rice, so as to profit from a price
decline! While frequently attracting ire from executives of companies subjdotedhortselling
pressuresthe practiceome form of shorseling is usually-permitted inmost major stock markets
since short sellers may add liquidity to the market and can contribute¢ascovery.A large body
of academic literature summarised below confirms that, on average,eenpe of short sellers is

beneficial for liquidity and price formation.

Amid the turmoil in financial markets as the banking crisi2@®8 intensified, however, the UK.
Financial Services Authority (FSA) took the step of banning dades of the equities of a number of
financial institutions. New provisions to the Code of Mai®ehduct were announced on Thursday
18" September 2008 effective 00:01am the following day. The provisiohsbited the creation or
increase of net short positignsaked or coveredn publicly quoted financial companies and required
daily disclosure (from 23 September) of all net short positions in excess of 0.25 per cehe of
ordinary share capital of the relevant companies, together with discldsweshort positions held at
close on 19 September. The ban included intraday trading and had a global readhagistorting

of U.K. financial shares outside of the U.K. was also banfkd. ban extended to cover shorting
through derivatives, contracts for differences and spread betting,irme enly ordinary and
preference shares were covered by the ban short positionsda aod credit derivatives were still
possible. Market makers were exempt. The announcement specified thabvfstons would

remain in force until 16 January 2009 but that they would be reviewed after 30 dagsh-naked

cpsbeovnnclehoraolineanre bonnodnd o ihe sresions,

! The seller might have arranged to borrow the security from aphitg for delivery to the buyer at settlement
(a covered short) or may simply promise to deliver (a naked)sh
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Stocks in 32 financial firms were covered thy FSA’s ban at the time of announcement.? The-FSA

The motivation for the new provisions banning short selling watfietl in a speech by Sir Callum

McCarthy, Chairman of the FSA, on the evening df $8ptember 2008.

“We have been much concerned — as have many at the volatility and what | would describe
as incoherence in the trading of equities, particularly for financiafutisns. There is a
danger in a trading system which allows financial institutions to be targetedigadtsa
extreme short selling pressures, because movements in equity prices easlagett into
uncertainty in the minds of those who place deposits with thosesfitstit with consequent
financial stability issues. We have seen acute examples of this phenoméatim London

and New York this week.”
His speech echoed the statement of his Chief Executive, Hector ®haot®arlier in the day said

“While we still regard short selling as a legitimate investment technique in normal market conditions,

the current extreme circumstances have given rise to disorderly markets.”

The statements from senior executives at the FSA make it cleghéhban on short sellers was in

response to exceptionalarketevenss-observed-in-the-marketplac&hus, to the extent that they

were aware of it, regulators ignored existing academic research onssliiog-in stable market

conditions, almost all of which suggests that short-sellers pasitive effects on market quality. As
the regulatory response was predicated on short-sellers performingfiemndiroles in stable versus
turbulent markets, it seems worthwhile to analyse the quality obglidty markets in Autumn 2009
and to evaluate the effects short-sellers might haveirhaldose volatilemarketstimesThis-stuey

seeks-to-do-exacthy-thalWe study how banning short sellers from operating in UKtgquarket in

2 Some stocks were added to the list after the initial announcementrmedcempanies were taken over during
the period of the ban, unfortunately, too few to analyse separately
3 Speech by Sir Callum McCarthy at the City Banquet, The Mansiaisé¢jd.ondon.
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Autumn 2009 changed market qualitiefined below)Certain-oGher studies seek to do similar work

on US and other marketsid +Fhese are surveyed in section 2.

The main innovation in our study is in the quality of thiensstructural data we analy$éeWe have
access to full order level data and signed transaction information sto@ds traded on the London
Stock Exchange. From the order book data we can compute separateemedsbuy and sell
liquidity and as the trade data sigevery execution precisely, we can measure buy and sell volume,
and thus net order flow. This allows us to go far beyond the sifigyices, bid-ask spreads and
volumes contained in prior work on emergency short sales bans (e.g. @ebdtagano, 2009;
Boehmer, Jones and Zhang, 2009; Harris, Namvar and Phillips, 2009). For exaempgke study
whether financial stocks were subject to sustained and unusual gaiisgure relative to other
stocks. Further,igen that the FSA’s policy intervention was explicitly designed to be asymmetric in

its effects on traders, targeting short sellers but not long seliénsyers, one might conjecture that it
would affect trading and/or liquidity on the buy and sell sidesthef market differently. Such

asymmetries can only be detected using data such as that we employ

We focus on the followindeaturesmeasure®f UK market quality around the time of the short sales

ban:

e Trading activity: we measure volumes and, more interestingly, doves fi.e. net aggressive
buying pressureh financial stocks versus non-financials.

e Liquidity: we examine spreads and measures related to the depih lohit order book. We
can analyse buy and sell side depth separately and thus evaluater wethan on short-
sales had an asymmetric effect on liquidity.

e Efficiency: via the techniques introduced by Hasbrouck (1991) we calco&pdportion of
variation in returns that is driven by information, as opposed te ndikis has been used as a

measure of market efficiency by, for example, Hendershott and Mq2889) in preference

4 Clifton and Michayluk (2010¢xamine the U.K.’s ban using similar data to ours. Their paper confirms several
key order book developmentsathwe note but itdoes not analyse the justification of the FSA’s move by
considering developments in the pre-ban period. Further, itrdmiediscuss the evolution of market efficiency
and focuses instead on liquidity.



to more crude and far lessfermative- precisemeasures such as the autocorrelation in
returns.
e Price discovery: we evaluate the contribution of trades talébermination of the efficient

market price, again using the Hasbrouck (1991) technology.

We use theselata_measuret® addess two main issue€an we identify the “disorderly” conditions
that prevailed in the period prior to the ban’s introduction, and did the change in rules on short sales

do anything to remedy the “incoherence” of stock markets at the time?

The answer tdoth of the questions above is “no”. We struggle to identify any factors that would
justify regulatory intervention specifically to support financéglctor stocks. While prices were
falling and there was strong negative order flow (i.e. selling préskefere the ban, this was true for
both financial and matched non-financial stocks. Further, effigi@and the role of trading in price
discovery declined pre-ban by roughly the same amount for finaremalsnon-financials. It is
therefore not clear to us why the FSA felt it needed to intergpecifically to change the nature of
trading in the equities of financial sector stocks. Any digtydeonditions appear to have been

market-wide and not concentratedtiefinancialsecbrs.

While we find few differences between the behaviour of finanaatsnon-financials before the ban,
once the ban was enacted differences become very apparent: liquiditydelfeom the order book
for financials to a much larger extent than for non-finalscitransactions costs for small and large
trades increasemuch more dramatically and trading volumesllf much more dramatically for
financials than non-financiafsFinally, during the ban, efficiency and the information contnt
trading deteriorated much more for financials than non-financials. Ndhese moves would appear

to be in line with the objectives of regulators.

5 Research based on bid ask spreads at the top of the oatketieb a limited albeit consistent story. Spreads for
control group stocks during the ban were 79% higher thaimgluhe pre-crisis period while spreads f
financials rose by 173%. The cost of executing a market sall éod 0.25% of the average daily volume of
control group stocks rose by 137% while the cost for financial stpokped by over 600%. While spreads
suggest that liquidity was generally lower during the ban and espesiaior financials, our calculations of the
costs of trading realistic numbers of shares show just howliitlglity was present for financial stocks during
the ban.



Furthermore, we find no evidence that restrictions on onefspérticipants— short sellers- had
asymmetric effects on the market. Liquidity drained markess equally from both the bid and offer-
sides of the order book, and while volume fell, aggressive sells anesaygr buys fell by similar
amounts, leaving order flow unchanged (and thus still negativ@y removing short sellers the FSA
had hoped to make buying financial stocks cheaper or more attraciiventwe failed. Trading in
financial stocks, whether to buy or to sell, became much more expamslVess attractive. Finally
we also show that the ban resulted in a shift of tradffie limit order book towardsarkerbilateral
trading between dealers. Again, it is unlikely that the FSA wisheshift the supply of liquidity
towards less transparent segments of the market as this would likelybetnttd the reduced

efficiency and slower rates of price discovery that was observedéncials.

The continued banon short selling in some jurisdictions, the 20&introduction of restrictions on
short selling in France, Spain, Italy and Belgium and published comrgmegulators suggest that
some policy-makers still think that such changes to trading oale improve the quality of trading in
equities and enhance financial stability. Our microstructure sisad§ the market for U.K. financial

stocks around the 2008/09 ban on short selling gives little supposuéh views\We-cenfirm-the

greathyreduced-for-financial-stoelOur results suggest that the positive contribution of shosrsell

to market quality in normal times found #he-previouditerature did not turn negative during the

crisis.

One additional benefit of our study is that @an take advantage of the relatively long-lived FSA ban
on short selling. Studies of thef@ft of the SEC’s short sales ban are complicated by its very short
duration and the multitude of other policy initiatives and news theg emerging at the same time.
For example the announcement and introduction of the Troubled AssdtMetigam (TARP) were

contemporaneous with the introduction and removal of the US bpacteely. We show that the



detrimental effects on liquidity and market qualityere stable and held perssitentlyheld—fairly
consistentlythroughout the relatively long-lasting U.K. ban on short selling, but ladjshppeared

once it was lifted.

major——shoeks—die—away— Meosttellingly, hé sharpsubseguenimprovements in liquidity and

efficiency coinciding with lifting of the ban strongly suggésit the FSA’s ban on short selling was

to blame rather than other market developments.

The rest of the paper is structured as follows. Section 2 contains a summaryeyf tthedketical and
empirical findings from the short selling literature. Sectiodeails the data used in the analysis.

Section 4 presents our empirical results and the paper closes with @insSection 5.

2. A Brief-Review of the Literature on Short Sellingand Hypothesis Development

There is a large literature suggesting that short selling eabanarket efficiency and price discovery
beginning with Miller (1977) and Harrison and Kreps (1978). In Miller’s work, short-sales
constraints exclude pessimistic investors and result in an upgsastb stock prices. Diamond and

Verrecchia (1987) extend this work @@ rational expectationsetting in which negative information

is fully incorporated into price

possiblyat a slower pace than when shorting is allowed.

On the empirical frontGeczy, Musto and Reid (2002), Ofek and Richardson (2003) and Reed (2007),

among many others, suggest that stock prices do not fully inceegofatmation in the presence of

short sales constraints. Bris, Goetzmann and Zhu (288%pare-equityrmarkets-around-the-world

anddemonstrate that negative information is incorporated into pfasterin_marketswhere short



sales are alloweeknd.Daouk and Chaoenrook (20G&)alyse changes in short-selling restrictions in

111 countries and-eenclude sholat allowing short selling improves market qualibased-onr-an

. ¢ . . i . tries.

Boehmer, Jones and Zhang (2008) analyse individual short selling trsidgspuoprietary NYSE

data and show that short sellers are, on average, better informedthemn tradersand thus

contribute to efficient pricing. Fotak, Raman and Ya@009) concentrate on naked short sellers
and also—conelude-that-their—impactis—on-average—positive sinwettad theyraked-shortsellers
function as liquidity providers and value arbitrageurs. Similarly, HeigtLee and Werner (2009)
argue that short sellers both predict future stock performancigtnheavily shorted firms have
negative future returns) and can recognise and correct transéekét overreactionsMany other
papers suggest that, on average, the presence of short selleasescmarket efficiency (see, for

example, Saffi and Sigurdsson, 2011).

However, he FSA’s ban on short selling andsimilar moves in other jurisdictiofte-SEC sseparate

moves-on-naked-and-covered-shortselimge not justified on the basis of the average effect of the
presence of short sellers. Indeed the FSA made it clear thabelieyed that short sellers provide
valuable services in normal times. Rather, their actions werivated by supposed predatory
actionsof short sellers in destabilised markets. Shkilko, Van Ness and Van(2088) argue that
short selling may cause excessive price pressure. They analyseddaiéng which prices fall
substantially and then quickly rebound and show that short sellthg &eginning of the day is often
aggressive and has a causal effect on the magnitude of declingistezdrwith Brunnermeier and
Pedersen’s (2005) model of predatory trading. Focusing on U.S. financial stocks during the 2008
crisis, however, Fotak, Raman and Ya@2009) find no evidence that that the sharpest price declines

were caused by naked short selling.

Harris, Namvar and Phillips (2009) evaluate the effects oSH®&'s ban on the price level dfiS
stocksand-en-the-wealth-transferthatresultddising a factomnalytic model they conclude that the
ban inflated financial sector stock values by 10-12% on average arnbelsatbsequent reversal after

the ban was lifted suggests the ban contributed to the temporangiercbf negative value opinions



from the market. Based on analysis at a higher sampling frequency, Boelumes and Zhang
(2009) contest this conclusion. They argue that the sharp price ménestocks subject to the ban
was probably due to the effect of the Troubled Asset Relief Program (TARP) aedalongside the
short sales ban. They also study some measures of liquiditgfreads and volume), showing that
both deteriorated severely during the baé®eber and Pagano (2009) consider the impacts of short
selling restrictions globally, exploiting the differentiahing and coverage of restrictions in different
jurisdictions. They use end of day data to show that the restrigtiengsdetrimental to liquidity and

failed to lift stock prices (with the possible exception afaficial stocks in the United States as

analysed by Boehmet al).t

6 Other papers examining the U.S. ban include Autore, Billingsley anddéo(2010) and Bailey and Zheng

(2010). Gagnon and Witmer (2010) study the effect of theoba@anadian cross-listed stocks, while Helmes,
Henker and Henker (2009) consider the ban on Australian stocis(2B08) examines the earlier U.S. ban on
naked short selling.
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Based on this summary of the literature and our interpretatidheoftatements made by senior

executives of the FSA, we address the following hypotheses in tlaénden of the paper.

Hypothesis 1:

Market quality deteriorated for financial stocksa@reater extent than it did for non-financialck

immediately prior to the start of the ban on stemiting.

This hypothesis is based on the FSA’s characterisation of markets as being “disorderly”. FhisWe look

for_evidence of-deterioration in market qualitwould-be—evideneed-bythrough) an increase in

trading costs for seller-initiated order@) increasingly negative net order flowoth due to the

liguidity-consuming actions of predatory short-selléiis) a deterioration in the signal to noise ratio

in the variance of returns and (iv) a decrease in the contributitnadies to the determination of

efficient pricesdue to the non-information-based trades of manipulative short-sellers.

However, in the ban period itself, one might formulate two setsoanipeting hypotheses, which

essentially pit the view an interpretation of the likely ratpdy view against a view based on

academic analysis of short-selling and its effect on markets.

Hypothesis 2:

Based on our interpretation of the intentions @& #iSA (and consistenat least in part, with the

Miller-type view of the world)a ban on short-sales should leadtewe-ebsermeversal of the effects

set out under Hypothesis 1.
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Hypothesis 3:

Based on the Diamond and Verrecchia/consensus amad&w of short-sellers apassive-supphers

of-liguidityagents who contribute both informatiaand liquidity to marketsthe short-sales ban

should worsemmarket qualitywersenedsignificantly for financials relative to non-finaiaés during

the ban.

Under this view of the world—Fhuse would expect to-weudldbserve decreased liquidity provision

on both sides of the order book, an increase in the signalde radio in returns variandee. lower

efficiency) and a lower contribution of trades to efficient pricing.

Under both hypotheses 2 and 3 we would likely expect trading activity to decrease.

3. Data

Our analysis is based on data sourced from the London Stock Excheigg ttiat allows us to
recreate the full limit order book entry by entry from starie]2008 through end February 2009 for

stocks tradedn acenl either the

SETS or SETSmm systerhemain-markel). 23 of the 32 stocks subject to the FSA ban on short
selling were traded orheESE’s—main—market-these systemand are analysed below. Wewe
dropped two financial stocksise-traded-on-the-main-marisgcause of incomplete data during our
sample due to mergers. The remaining seven stocks were tradedAdterthative Investment Market

and are not part of our sample.

We reconstruct the limit order books in continuous time for the B$& stocks that were
continuously traded throughout osample_data periodithout major corporate actions. We take
snapshots of these order books at one-minute inteavalsrecord the key featuremnd from these

build daily time-weighted average3-hese-features-of the-trading-book-are-then-aggregated-into daily

me- which
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incorperates—transactions—both—on—and-—offthe—order—boWe are interested in the following

indicators:
Liquidity and Costs of Trading

Our key measures of liquidity are bid-aghreadsandslippagemeasures derived from the shape of
the limit order book. We define buy (sell) slippage to be the difiee between the current midquote
and the volume weighted average price of a market buy (sell) of gizenThus slippage is inversely

related to order book depth. Slippage measures are defined for various motidketl order sizes.

Transactions

value-to-aveoid-the-effectof price-level changes-during-the-saValeme is computed as the sum of

shares bought and sold in a days the LSE data provides information on whether trades are buyer or
seller initiated we can also measure buy and sell volume sepafetehy-here—w\E compute order
flow as buyer initiated volume less seller initiated volume, scalebtay volume. For the three

volume measures, we scale the daily measures by the mean valediistth5 days of the sample.

Finally, we also computder-each-day-in-the-samplhe proportion oach day’s LSE volume traded

on the order book, rather than traded off order book in the bilateral segmentrafrites®

Returns

Daily returns for banned and matched stoeks-alse-computed-and-aneasured in basis points.
Matching

In the regressions below we match each stock subject to the batenvétocks that do not fall under
the ban (the control group stocks) according to market capitalisatiorcifiGdly, we compute the

average market capitalisation of each stock on the LSE over thédifsaf 2008. For each stock

8 We measure all transactions-related variables in terms of the nuofistrares traded rather than by value to
avoid the effect of price level changes during the sample.
% We do not have data for trades on other venues such as &1u-BATS or on trades reported to Boat.
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subject to the ban we find ten stocks with the most similar aeeregket cap¥. The control group

for each stock is then unaltered for the rest of the samflae equally weighted average value of
each indicator across these ten stocks is then used as a benchmakvegam we compare the
indicator for the banned stockTable 1 details the 23 companies subject to the ban together with
market cap information for them and their control group counterparte vahation in market
capitalisation across these stocks is apparent. While the average cagitadisation of the matching
stocks is relatively close for the smaller stocks, the largestompanies are more difficult to match

with a simple average control grotip.

In the analysis below we report results based on the full 28 abmpanies. In results available in
the Internet Appendix & report separate results for the six largest stoekthe international
commercial banks in the sampleand for the remaining 17 smaller stocks that are either investment
banks, insurance companies or asset mané&géhere are no great differences between behaviour of
the ‘Big 6’ or the ‘Small 17°, but splitting them sometimes helps statistical inference bycheglu

cross-sectional heterogeneity.

< Deserptivestats-elbanned-and-meatehed-samsles

4. Empirical Results

4.1 Differencein-Difference Regressions

10 Note that stocks can be in the control group for more than enefibject to the ban.

1 We have experimented with improving the match by using a snmaifeber of stocks in the control group or
weighted average matching, and our results are robust to thesetakstn&or our regression analysis below,
we identify and exclude any dramatic outliers in the entire set aft@tnon-banned stocks. On each sample
day, we eliminate data for any matched stock which is more thatahfard deviations awayoin that day’s
cross-sectional mean. This ensures that no extreme data in the samptetadd stocks affect our results.

2 The six large stocks that we analyse separately are HSBC, RBS, Llaya$ayB, HBOS and Standard
Chartered.
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We use a difference-difference regression to model the behaviour of the variousaitwts through

our sample. This empirical approach is designed to measure the effect of a ‘treatment’ on a set of
subjects through comparison of the behaviour of the treated groupcamtral sample pre and post
treatment. It has been used extensively in studies of regulat@ayge in economics, law and
finance®® Denote byyi; our variable of interest. For each of thdinancial stocks subject to the ban
we haveT observations o and T observations for the matched sample. The dependent variable

then is a matrix witil rows and2N columrs.

The difference in difference regressiomighing-otherthaa panel regression augmented with sets of
dummy variables The right-hand side spedcifiion contains a constant (o) and a dummy variable to
select observations for the financial stocks subject to the(gn We add dummies to pick out
observations during the ten trading days immediately prior tontheduction of the ban D'®), a
dummy to pick out observations during the bBf?() and a dummy to pick out observations after the
ban was removedf°s). The difference in difference terms which isolate the difiee in behaviour

of the control stocks and the banned stocksraréing—other—thadnteractions of the three time
dummies with the dummy that selects banned stocks (i.e. interacti@isvath D¢, DBa" and DPost
respectively). If the coefficients on these interactions are signifly different from zero it reveals a

difference in the behaviour of banned and control group stocks for a particular period.

Finally, we add a volatility control variable to the right hane sibnstructed as the equally weighted
average daily volatility of all the stocks in our sampkeeptthe financial stocks\f). This controls
for market wide changes in the information environment and BeldePagano (2009) use a similar
control in their study of the effects of short-sales bansppaads# One could use previous work to
add further control variables to the specification. For exampte typical time-series models for

liquidity measures also control for traded volume and market cap. However curtbst context, the

13 See Ashenfelter and Card (1985), Angrist and Pischke (2009) andrier®uflo and Mullainathan (2004)
for examples and explanations of the differemcelifference approach.
14 We omit the volatility control variable when running our specifarativith returns as the dependent variable.
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first of theseis clearly endogenous and market cap differences between banned and control stocks

have been controlled for via our matching proe}ess. [Commented [s1]: This still feels a little weak.

The full regression specification isvenbelow. Robust, double-clustered standard errors are reported

which, as Bertrand, Duflo and Mullainathan (2004) point out, tend to be rathenaiinge

Upo=0+0,0p0+ 020 + Uallon X U + Hap - + sl X

+ 060 0,00 x O g0+

(1)
4.1.1 Headline Figures
Since the novelty in our work is in the detail of the m&tructure data that we have, the main focus
of our work is on characteristics derived from consideration of ftiletrading environment.
However, we begin with a brief discussion of variables previously addresthedliterature.
STl
“reltrps—spreads—velatiiband-velime >
Table 2 reports the results of our differemeatifference analysis using returns, spreads, volatility

and volume as dependent variables for the full set of 23 affected stocksattised control stocks

While we do not expect our differenaedifference approach to explain the behaviour of equity
returns over this extraordinary period we can make some observafRetsirns were (statistically
insignificantly) negative over the benchmark periotf ine 2008- 4" September 2008), and the
immediate pre-ban period saw a significant deterioration in pricesd|fstocks. Furthermore, returns
were significantly worse for financials than control group stdek€learly, these especially rapid

falls in the stock prices of large financial institutiamsre would have likely beekey factors behind

the FSA’s move to restrict short selling. There is no evidence of return differentials between

financials and control group stocks after the ban came into effect or once the b#itedvastis-is-in

!> This result is mainly driven by the Big-6 financial stockther than the smaller banned companies. [Formatted: Font: (Default) Times New Roman
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goal of the FSA was to arrest sharp declines in finariciadsk prices relative to those of non-

financials, our results may be interpreted as reflecting ssi¢oesheir policy of banning short sales.
However, as the Introduoti makes clear, the FSA’s stated goal was not to prop up the prices of

financial stocks but to calm ‘disorderly markets’.

The literature has also established that volatility, volume argdprall changed dramatically around
the ban period, and our findings confirm these resultshdrbaseline period, spreads on the control
stocks averaged 19.34bphile-with spreads on financialsereinsignificantly rarrewersmaller In

the immediate pre-ban period spreadslinstocks widened by around 3bp. During the ban period,

spreads rosby-15bp-from-baseline-levelsforthe-contrel-grdoB5bpfor the control groupwhile
these spread®r financial stocks jumped to 52bp. Spreads fell slightly forctiverol group once the

ban was lifted, but the additional 17bp spread charged on banned stocks disappeared.

Trading volume shows perhaps the most dramatic behaviour. Volume cheihgrichmark period
for all stockswas slightly down on the level seen during the first 25 days of thepleatused to
normalise volume measures). It increased significantly innthheediate pre-ban period by 36% for
control stocks, and while the point estimate for financial stocks is kigher this difference is not
significant. Volume in the ban period for control stoekes still 17% higher than benchmark levels
despite the wider spreads. Given the extremely high levels of ek volatility at this time, for
this group of stocks the usual positive relationship betwesume and volatility is observed.
However, trading volume in financial stocks during the @ substantially lower, down by

from the benchmark periédlevel, and 40% lower than volume in control stocks in the samedgeri

16 This is in contrast to the evidence for the United States imisHar a] (2009) but lends credence to the
suggestion in Boehmett al (2009) that the jump in stock prices of U.S. financials wasndiby TARP -related

Formatted: Font: (Default) Times New Roman, Not
Superscript/ Subscript
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This is despite the fact, reported in the Internet Appendix, wblatility for financials was much
higher than usual. Once the ban was lifted, control group volurhesed to benchmark levels (as
volatility fell), while volumes in financials recovered. This nig@correlation between volatility and
volume is, again, unusual.

These findings, consistent with other studies, tell a simply.st®he high levels of volatility and
trading volume immediately before and during the ban for the cattyoks suggest that this was a
period of relatively high information revelation. Spreads widenenlifirout the period as liquidity
suppliers acted less aggressively. Financial stocks weratsthie heart of the crisis and so it is
unreasonable to suggest that information revelation was low for théwy tdo saw an increase in
volatility and trading costs. Trading volume for financials fell by 4@dative to the control group
during the period the ban on short selling was effective, morerfger financial stocks. The short
sales ban therefore raised the cost of trading at a time when more peatele tuetrade and when the

cost of trading was already relatively high.

4.1.2 Transactions and Transparency
The patterns in volumes outlined above suggest that the ban onedlingtisada huge impact on the

trading in financial stocks.

stoeksremained-above-benchmark-levithile the exact rationale behind the introduction of the ban
has not been made public, simply reducing trading volume was probaligenaimef-the-ban-on
shert-selling Rather, it seems more reasonable to assume that the FSA wan¢edide selling
pressure on financial stocks. In other words, one goal of thenlgnt have been to increaseler
flow in financials by raising the amount of market buy orders relativeatdet sells

We examine this by looking at order flow on the LSE book. As Takleo®s, flow was negative for
all stocks in the baseline period, consistent with a falling stock markktjcam for financial stocks
was significantly worse. In thergsban period, flow deteriorated significantly for all stocks.
Importantly, however, flow for financial stocks behaved no diffeyetatiflow for the control group
during this pe-ban period, making it hard to justify intervention by the autlewitdesigned
specifically to affect financials only, a point we return to in Section 4.2 below

17



Figure-2Figure lllustrates the behaviour of cumulated flows averaged across finaanghlsontrol
group stocks. Both show clear negative trends and while financial stoffks more, most of this is
due to very high selling pressure well before the ban. Boibsseove very much in line during the
pre-ban period [-20, 0], and the trends extend through the ban period.y Gleadelling pressure on
financial stocks during the ban could only be from aggressive long-'$alée ban on short selling
did not reverse the direction of trade flow, which on average remained oiuriaotifl stocks
immediately before and during the bén.

While the majority of transactions in our sample stocks take mlactne LSE order book, dealers
could and still can transact with each other and directly with custooffelmok. Communicating
directly with a dealer allows a trader to negotiate over price, pantiguif the dealer can be
convinced the trader is uninformed, and to collect market intelligeRcier research suggests that,
faced with increased uncertainty and poor order book liquidity, impataaters might be induced to
seek liquidity off-book (Friederich and Pay2€07).

Table 2 shows that in the benchmark period, on average, 76% of transactions repbe b took
place on the order book for both financials and control group stodkis. rose by around 2% in the
two weeks prior to the ban for all companies, large or smadiniial sector or control group. During
the ban, however, while control group trading was unaltered, ordérttading in financial stocks
was 7-8% below benchmark levels. The response of traders to the sizighttawal of liquidity on
the order book for financials during the short sales ban evémnisact instead with market makers.
Thus, during the ban, almost 10% of trading activity in finarstiacks migrated to a less transparent,

in a pre-trade sense, segment of the market. The likely effect of asumlgration is a smaller

17 These sales could also have been due to market-maker activities batrelaively long period one would
expect marker maker flows to be balanced.

18 Arguably, the figure suggests that selling pressures on finargiew stronger immediately after the ban was
announced before slowing some 20 days after the ban was introdNes®rtheless, the big picture remains
that the ban did little to alter selling pressure on financial stogkr the period.
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contribution to price discovery from the order book and reduceciesfély in order book priceghe

nAexts®ction4.2 provides some direct evidence to support this assertion.

4.1.3 Costs of Trading and Depth

Bid-ask spreads are an easy to measure indicator of liqulthtyever, they are only completely
relevant for extremely small deals. Further, existing stufiehort-sales bans that measure the bid-
ask spread using data from the end of the trading day risk contemmibg time of day effects on
spreads. Analysis of the full order book sampled at a higjuérecy can give a richer view of
liquidity by revealing depths available for trade at all prieeels throughout the day, rather than

focusing on just the prices at the top of the book at one point in time




The final panel of Table 2 gives our differerioedifference results for our order book slippage

measures. It is immediately clear that the ban greatly degraddd fdepinancial stocks relative to
stocks in other industries and that this effect disappeared bacban was lifted. This result is
perhaps easier to seeRgure-1Figure 2vhich plots the average shape of the order book for financial
and control group stocks during the benchmark and ban periods. Thestguve the cost of the

marginal share in a trade of given s{zed is thus different from our slippage measures which are the
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volume weighted average price of a share in a tradEhe book is slightly deeper (cheaper) for
control group stocks than for financials during the benchmark periodieberiorates during the ban,
suggesting that general liquidity conditions were poor at this.tidowever, the change in the book
for financial stocks is much more dramatic. The marginalesimaa 0.5% of ADV market buy order
for example, cost over 1,000bp more than the mid price duringatieup from around 100bp in the
benchmark period. Depth was massively reduced at all prices and oridasttofsthe book. The
deterioration is approximately symmetric at smaller depths (<0.003AR\X)the offer side of the
book clearly suffers more at greater deptNeither the incredible fall in liquidity on both sides of the
book, nor the somewhat higihcosts of executing large buy orders for financials could haveibeen
line with the wishes of the regulators when they introduced the sfiestisan.

The results in this sectioand the preceding ommnfirm the perhaps surprisingly symmetric effect

that the ban had on trading in financial stocks. The ban explieitfpved one class of tradeshort

sales— and the inference from Sir Callum’s comments quoted above is that the specific target was

short sellers that were aggressively consuming liquidity orbitheside of the book. As such we

might have expected to see a reduction in the number of sellated deals relative to the number of

buyer-initiated ones, and an increase in liquidity available onithsitle. Instead, we observe an

equal fall in buyer- and seller-initiated deals, leaving net flmghanged, and mo-less equal

drops in liguidity on both sides of the book.

In terms of the alternative scenarios sketched out above, ousresggest that the short sellers were,
on balance at least, passive suppliers of offer-side liquidityer than aggressive consumers of bid-
side liquidity. Their exclusion through the ban hugely raised theafexecuting buy orders. The
rational expectations class of models suggest that uninformed parsciffert ought to have
perceived an increase in risk as market efficiency fell, hepth a reduction in bid-side liquidity at
the same time.This is exactly what we observe in the dafée key step in this logie that market
efficiency was harmed by the bairis considered in section 4.2 below.

An alternative and perhaps simpler explanation for the simultenand equal drop in bid and offer-
side liquidity supply is that the primary impact of the ban ontsw®lling was to force market-neutral
equity hedge funds ouf financial stocks. These funds take long and short position$fénedit but
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(statistically) related stocks, seeking to profit from shamatadjustments in relative prices. Since
their positions are often industry neutral, either by desighecause the correlated stocks they are
trading are likely to be in the same sector, once unable tahakepositions in financials these funds
were also much less likely to take long positions. Their withdrawati the financial sector therefore

reduced liquidity on both sides of the book approximately eqefally.

4.2 Hasbrouck VAR Decompositions
In this section we run standard Hasbrouck VARs on the samfileaotial stocks and on the control

group stocks and employ them to assess several dimensions of quenlitgt arc-therele-played-by

anHendershott and

Moulton (2009) use an identical technology to evaluate the effects of changes in the NYSE’s trading

rules on market efficiency and price discovery.

In Hasbrouck’s (1991) framework price changes may be driven by private information, which enters
the market through unexpected trading activity, or public infaomat This is modelled
econometrically with a bivariate VAR containing two variables: mid-gueturns between trades at
timet andt-1 (denoted by; and measured in basis points) and the signed trade &t tiimeoted by

and taking the value +1 if the trade at titneas a market buy and -1 farmarket sell). The VAR

picks up order flow dependence oupttags:

=1 =0
(3)
= Oq0q-n + 00 +
(4)

The standard VAR can be inverted to get the VMA representation:
[[ ]_[H(H) [ (H)H: ]
ol 7 lo@ oo

20 This is certainly the hypothesis expounded by some commentattire financial press. See for example the
article in the Wall Streelournal entitled “Hedge funds wrestle with short sales ban” on September 25 2008,

(V Camhadns S
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wherea(L), b(L), c(L), andd(L) are lag polynomial operators, and

e U R Y

(6)
We can also define
o ) 0 2
12=< D)Q( ['>+(1+ D>[2
(7)
and
2:( >Q( )
(8)

where (7) is the variance of the permanent component of retnch§3) is the variance of the trade-
related component of returns. A ten-lag VAR is estimated for each stock foutreeparate intervals

and from these VARSs three measures are computed

First, the price impact of a trade (PI) is measured by thed$uime b(L) coefficients in the VMA - Formatted: Don't adjust space between Latin and Asian text,
Don't adjust space between Asian text and numbers

representation. This is equivalent to the impulse respdnggces to a trade innovation implied by

the VAR and is another liquidity measur@econdwe computehe size of the permanent component

of prices (PG)-measured-bys the ratio of the variance of the permanent component of returns

defined in (7 to total return variancés—eomputed This gives—us—another—market-quality-measure,

Aamelymeasurdsow important information is versus noise in driving nesuand is thus a measure of

informational efficiency—Fhe-closer-this-rumberisstatythelargerthe-information-content—\We

by-information—production—rather—than—neiselast we calculate the size of the trade correlated

component (TCC), measured as the ratio of the variance of thecoeééated component [defined in

equation (§ to the variance of the permanent component [defined in equadiprT{is tells ushow
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what proportiormuetof information was getting intpermanenprice changes through tradirond

thus measures trading related price discavery

< Table 6> < | Formatted: Justified, Don't adjust space between Latin and
Asian text, Don't adjust space between Asian text and numbers
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Fable-6Table 3eports the simple average of each measure across thedlrgtocks and the control
group stocks in each period. Two main points stand out from tHe. tabirst, there is no
economically meaningful difference between financial stocks and comtngh gtocks for any of the
three measures during the benchmark period. Further, while theimppeet of trades rose and

market—qualityefficiency and price discoveindicators deteriorated between benchmark and

immediate pre-ban periods, financial and control group stocks wergeaffequally. Though the
difference is small, the deterioration in market efficiencygsoeed by PClvas, if anything larger

for the benchmark stocks than for financialshis-again-questions-the-decision-to-single-eutfinancial
Soelsrstesletoronoainlroanlniop Lo r e B0,

Second, and conversely, financial and control group stocks beheatiedably vendifferently for all
three measures while the ban was in effect. The price impaetdes rose by 64% compared to the
benchmark period for the control group stocks, but by more thamwrdred percent for financial
stocks. This again reflects the much larger drain in liqufditfinancials caused by the ban on short
selling. The permanent component of prices fell by 30% fotralostocks but by almost 46% for

financials. yv-for

finaneial-stoeks-These figures suggest that there was a general fall in efficguring the ban but
that the fall was significantly larger for those stocks affectedhéyptin. Finally, the trade correlated
component of trades fell just 17% for control group stocks yetsilhadved during the period of the
ban for financials. Trades conveyed much less information during the pertoel kadrt for financials.
This fall is perhaps partially due to the high level of public infation revelation at this time, which
may havebeen priced without the need for trading. However, once the ban was liftedQ@efor

24



financials returned to the same level seen prior to the bandghe tevel that prevailed for control
group stocks throughout the sample). Together with the huge dropfior R@ancials, this suggests
that the ban on short selling made order book prices less infeenaatd impeded the role dfie
tradingproeesdn the discovery of efficient prices. These findings echo tlddeotaket al (2009)

who conclude that SEC ban on naked short selling of financial sesutitring July and August 2008

had a negative impact on pricing efficiency for U.S. stétks.

4.3 Persistence of the effects of the ban

Studies of the short selling ban in the U.S. have importantcgimoirigs. First, several other events
occurred at much the same time as the ban was introduced. On the da$. short sales ban took
effect, the U.S. Treasury announced the creation of what would becorieotiided Asset Relief
Progranm?? Further, the U.S. ban on short selling was lifted just threenbssidays after the

enactment of TARP. The correlation in the timing of these events greatly complicties

interpretation of the US evidence on the short-sales Bath-the-short-sales-ban-and-—TFARP—could

21 Reed (2009) similarly concludes that stocks where short selling is dtistbugh standard demand and
supply forces) are much less informationally efficient.

22 The U.S. Treasury also announced a guarantee program for mmamkgt funds, and the Fed announced a
program to lend against high-quality asset-backed commercial paper.
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Fortunately, the longer period of the U.K. ban helps in this regard. If the negjzivges in liquidity

at the beginning of the ban are due to the abovementioned government @ahaisthan the ban
itself), theysheuld would likelyrecover through the ban period. Conversely, if the deterioration in
liquidity was due to the short sales ban, the deterioration showadpgagent for the full period of the
ban. Further, since the end of the U.K. ban was free from confoundiegt®vevidence of
improvement in liquidity and trading volumes at this time strengthen tpement that the
deteriorations can be ascribed to restrictions on short selling rathesthigarevents.
In this sub-section we introduce sub-period trend variables intbamit regression model to capture
possiblegradual adjustment processes.
Opp =04 0,00, + 0,00000%° + 0,05, x oo0o0™5° +
D000 + 05000 x 00 + 0,050 x 00000 + 0,00 x 02 x ooooo-77 +
O 057 + 050 x 0522 + 0,0-5 x 00000 Y + 0508 x 0-29 x ooooo-29 +
Oe0FE " +0,08 » x OFFPY + 005" x 00000 +0,050 x 0 T x 00000
+ Og0p + Opy,
@)

This specification contains four trends, one each for the benchmark, preyndapost periodand

each trend variable is allowed to affect the banned and contugb gtocks differently Each-trend-is

steck-dummy-captures-trends-specific-toto-affectjustfinaneiakfiignificantly different trends for

the financial firms subject to the ban woulden-be revealed by significanfi, fs, fBs, or Sz

coefficients. Results are reportedrable 5Table 4
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FheOur most important findindpereis that there is no evidence of trends during the ban period for the[ Formatted: Font: Not Italic

cost of trading indicators (spreads, BSlip2 and OSkp2The significant rise in trading costs for
benchmark firms and the much larger rise for financial firms apfedre constantather—than
changing-duringacrogbe long U.K. ban period. Slippage costs were trending upwards immgdiatel
prior to the ban for all firms (and not significantly differgnfbr financials). Once the ban was
removed, while slippage costs remained on average higher for contrpl gomks and particularly
high for financials, they were trending downwards for control grstocks and were trending

downwards significantly faster for financials.

The results for transactions indicators suggest there were s@gmifirends during the ban for all

firms. Volumes trended downwards significantly through the barthbat-in-firaneial-firms-trended

downwards—at-the-same-rate asat the same rate for bannecbatrdl group stocks. The markedly

different levels effects for these variables discussed aboverresigmificant, however, even when
these trends are taken into account. Finally, we note that twdeshows no evidence of either

levels or trend effects at any time..

The results of the dynamic analysis are quite clear. Transactimts rose significantly more for
financial stocks during the ban period, and these higher trading etined relatively stable
throughout the ban. Once the ban was lifted, transactions costs fell and continueastthfalinarket
adjusted tahe-new regimetrading conditions Volumes dropped dramatically for financials during
the ban relative to control group stocks. The evidence strongly sugjugstse different behaviour
of liquidity and trading indicators for financials was due to the barstant selling rather than

confounding effects.

4.4 Robustness Checks
We recognise that we have made some arbitrary choices in our eahpuork, and that the

robustness of our results might be a concern. We seek totladisg fears in this sectipdescribing

23 We report slippage costs only for 116f ADV for parsimony. Other trade sizes give qualitatively simila
results.

27



some variations to the analysis that we have performed and fiteeir @ our results. All are more

fully described in the Internet Appendix to the paper.

First, we do not know the pre-ban window during which the FSA observed itmiescribed as——

disorderly trading conditions. In the results above we have used-week window immediately
prior to the introduction of the ban. We have varied this twakweadow in two ways. First we
have looked at a one month pre-event window. Second, we have excledee:thimmediately prior
to the introduction of the ban and used the two weeks precddihgveek (trading days [-15, -5]).

Neither of these changes malkesy material difference to our results.

Second, we recognise that the first day for which the ban was effé8gptember 19 saw large«
scale adjustments of portfolios to reflect the new rules anduel may be deemed an outlier
observation. We therefore exclude this day from our analgsensure that it does not bias our

findings for the ban period. Again, our results do not change in any impfasaidn.

We also study whether any of these changes to the definitions of the gerlmahor whether we

include the day of the ban has any effect on the Hasbrddkanalysis. Again, the answer is ‘no’.

A final possible criticism that might be levelled at our VAR analysithat it treats market buy and
market sell orders symmetrically. It could be argued that the effestdl@rders in the run-up to the
ban were particularly severe. To test this, we have run an extendimh\adrthe VAR system with
returns, trades and a set of interactions that separate marketriouyslis on the right hand side. The
interactions suggest that the differences between buy and sell ordeis general, economically
minuscule and statistically insignificant. In particular, the s@ithe coefficients on sell trades in the

returns equation is smaller than the sum of the buy cimffs, suggesting that, if anything, sells had
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a smaller impact on prices than bdyiven the tiny differences between coefficients on buys and

sells, the simple specification reported in the paper seems entirely appropriate.

5. Conclusions

In this paper w have compared_examined-several thdcrostructuele indicaters—ef-conditions
prevailing—rof U.K. stock markets between June 2008 and February 2009. This period spans the
introduction and subsequent removal of new provisions to the Cadartet Conduct issued by the
Financial Services Authority that banned the creation or increasetafhort positions in publicly

quoted U.K. financial companies. We have atteft answer two key questions in this paper

First, was there any clear difference betweemthmostructurabehaviour of financial stocks and set
of control group stocks that ntighave motivated the FSA’s move to ban short-selling? Since figures
in the FSA spoke of “incoherence” in stock markets and stated that‘disorderly” conditions prevailed

in the period prior to the ban’s introduction we might have expected to find evidence of abnormal

conditions in the market for financial company stocks in the period b&e8r8eptember 2008.

Second, what were the effects of the ban on short selling on marketi@mhdtn general, and on
liquidity, efficiency, trading activity and price discovery in partic@lafAs the ban on short selling
was motivated by the existence of abnormal market conditwasnvestigate whether there was an

improvement in market conditions once the ban was in force.

In short, we find no strong evidence that conditions in the marketirfancial stocks were any
different to conditions focontrol groupstocksir-ethersecterin the period prior to the ban. Market
quality indicators were deteriorating in late August-earlyt&aper, but they were deteriorating for
all stocks and not just for financial companies. Trading costs msng anddespite—thistrading
volumes wereslseincreasing for all stocks. Of course, stock prices were falling at this time @ed or
flow was significantly negative as traders aggressively sold stpoksumablyboth threugh due to

liquidation of long positions angkroughshort sales. But again, conditions were similar for financial

24 These results are not reported but are available on request.
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and non-financial stocks making it hard to justify the interventignti®e regulators designed

specifically to affect only financial sector stocks.

The effect of the ban on market conditions is quite clear. Liguidithe market for financial stocks
drained away and trading costs rocketed. Trading volume on the ordereficuititeably at a time
when volume in stocks not subject to the ban rose. Criticallfindehat the cost of buy orders and
sell orders increased approximately equally, and that the numbers of maylaetd sell orders fell by
similar amounts. In other words, the ban raised the cost of tradohgeduced the volumes traded
but did not alter the balance of buy and sell ordeBsderflowremained-eut-offinaneial-stocks
despite-the-barThis suggests that long-sellers were the real drivers of imegsntiment towards
financial stocks. Moreover, if high selling pressure on finaneias the real reason behind the ban,

its introduction did nothing to alleviate this pressure.

Other market quality indicators were significantly worse duringotioe The fall in liquidity resulted

in higher price impacts following a trade, reduced market efficiencyamdaller price discovery role

for trading-
the-trueprice—of-financial-stocksThe ban served to make the trading pro¢essrather than more

informative.

We demonstrate thatereduction in liquidity and market quality persisted though the velgtiong-
lasting ban on short selling in the U.K. Furthermore we obssreaeg reversals coincident with the
lifting of the ban. Together these suggest that the effectseméifidwere indeed caused by the ban
rather than othemajor market developments such as the introduction of TARP in the U.%. thiac

latter were concentrated in the early days of the U.K.’s ban.

We can also draw some inferences regarding the behaviour of shemt §elm our findings. At the
time of the ban, short sellers were often portrayed by commengdgredatory consumers of (bid-
side) liquidity who aggressively sold financial stocks (presuynbbying them back later on once
their prices had dropped sufficiently). Their removal was thus ggtifi that it would allow stability
back to markets as potential buyers of stocks faced reduced risks of being preyetihgoaoademic
literature, conversely, typically portrays short sellers asrpassive (offer-side) liquidity suppliers,
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willing to sell an asset if its price rises “too far” and so helping to correct over-exuberant markets.
Removing this type of market participant would only serve to redgedity and worsen market
quality. Our findings suggest strongly that the behaviour oft Sellers is best captured by this

second portrayal, even in the volatile last few months of 2008.
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Data Appendix

Measure

Definition

Spread

Bid-ask spread, measured in basis points.

Slippage

Measures as the cost of consuming liquidity with a market seldisr of given size
Slippage is defined as the difference, in basis points, between therioedand the
volume-weighted average price (VWAP) of a trade of given size. Variradesiels
are examined, ranging from one hundredth of one percent of averdge/alame
(ADV) to one percent of ADV. Separate slippage measures are computée tonyt

and sell side of the order book.

Volume

Daily number of shares traded divided by the mean number of gheded in the firs

25 days of the sample.

Buys/Sells

Daily number of shares aggressively bought or sold divided by tlae member of
shares aggressively bought/sold over the first 25 days of thEesakggressive order

are defined as orders that immediately consume liquidity.

Order flow

Signed trade imbalance as a proportion of total shares traded. ,‘Tianiser of share
aggressively bought number of shares aggressively sold)/(total number of s

traded)]x10000.

Order book

share

Proportion of volume traded on the limit order book as a proportidotaf volume

traded on the London Stock Exchange
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Table 1

This table lists the 23 stocks in our analysis subject to the shtas ban.
capitalisation of each stock calculated over the first half of 200&é in the second column. The
third column gives the mean market capitalisation of the ten nonefalatocks most similar in size
that form the control group. The final two columns give the highesl lowest average market
capitalisation from the ten control stocks.

The average market

Market Capitalisation (Em)

Financial Mean Min Max
Stock Matched Matched Matched
Rathbone Brothers 426 427 412 440
Brit Insurance 711 711 692 730
Aberdeen Asset Managemer 901 898 870 934
Provident Financial 1062 1053 1012 1096
Close Brothers 1139 1132 1081 1205
St. James' Place 1204 1212 1144 1262
Investec 1632 1660 1557 1738
Schroders 2260 2229 2082 2448
Alliance Trust 2274 2229 2082 2448
Admiral Group 2478 2506 2204 2748
Friends Provident Group 3221 3099 2748 3590
RSA Insurance Group 4299 4141 3590 4824
Standard Life 4901 4674 4045 5690
Old Mutual 6897 6692 5950 7484
Legal and General 7836 7104 6389 8212
Prudential 15766 15618 10976 19474
AVIVA 15789 15618 10976 19474
HBOS 23311 22947 16376 33420
Standard Chartered 23417 22947 16376 33420
Lloyds Banking Group 24476 22947 16376 33420
Barclays 30313 31019 19211 39166
Royal Bank of Scotland 37314 31019 19211 39166
HSBC 92378 50162 29510 103826
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Table 2
The table reports results from OLS estimation of the following model with fhendent variable identified in the first column;
Opp =04 0050+ 00877 + 03058 0 x O3 + 0,057 + 0s08,5 X 02" + 06052 " +0,08 0 x 0" + 0g0p + O,

Coefficient estimates are given in each column wikats robust to dependence in the residuals both across stocks at a poinaimdtaeeoss time for a

given stock given in parentheses. Panel A gives results from headlialglesdiscussed in previous work, panel B presents results from analgsieof

flows and order book market shares and panel C shows results relatddrtdook depth via our slippage measure. For the slippage results, the percentage
figure in the row header gives the size of the notional market orderhich whe slippage is calculated expressed as a percentage of daily average daily
trading volume.

Benchmark Financial Pre FinancialxPre Ban FinancialxBan Post FinancialxPost  Volatility R2 < [FormattedTabIe

Panel A: benchmark variables

Returns -0.08 Egig 7.99 (g:gg) -116.55 (S:g?) -87.47 (Szgg) -18.08 (8:22) 871 (8232) 0.66 (g:g? -9.68 %;ég) 102'911
Spread 19.34 Eﬁg -0.20 @ 273 @; 0.91 @ 15.24 @; 17.80 Eﬁ 11.87 m 7.03 & 0.01 @ (ﬁ)
Volatility 8.49 (1(2)_'_)807) 0.84 @ 8.25 Eﬁg 23.76 @ 31.26 w 14.56 Eﬁg 9.92 w 24.08 Eﬁg ﬁ
Volume 0.94 (i’g_'_gg)) 0.06 %:gg) 0.36 (Sjgg) 0.13 %:(332) 0.17 ((z)jgé) -0.40 (gjgg) -0.04 (8:28) -0.10 %éz) 0.00 %g? 5%_035
Panel B: trading and transparency

Flow -98.43 Eﬁ -125.13 8_83)) -200.09 @ 49.28 @ 32,01 @ 95.51 Eﬁ; 1183 Eé:_ggg 212.34 Eﬁg 0.00 Eg:_gf)) &
oBshare 076 (%7 000 @ 0.03 w 0.01 @ 0.00 @ -0.08 E&; 0.02 @ 0.02 & 0.00 §g:_§§; oo
Panel C: order book liquidity

B 9.98 @; 0.01 Eﬁ; 1.50 Eﬁ; 0.61 Egg 8.17 Eﬁ; 10.64 Eﬁg 6.34 Eﬁ; 413 Eﬁ; 0.00 E& (2102105)
351'5‘34, 13.01 %8:_)(‘;2) 1.48 E@ 401 @ 2.66 w 13.99 (%8:_)833) 38.87 Eﬁg 9.25 @ 10.44 Eﬁg 0.01 E@ (670535
Baip 79.40 (?8:_)%) 40.22 E@ 41.83 Eﬁ; 17.70 @ 98.17 (?8:_)3’03) 214.16 @g 20.26 @ 86.50 w 0.00 Eg:_gf)) (&?
oslp 9.99 m 0.00 Eﬁ 1.48 m 0.56 E@ 8.14 Eﬁg 10.54 E@; 6.33 Eﬁg 403 @ 0.00 8:_&;)) (2102'105)
osle 13.18 (w 1.45 Eﬁ; 4.08 w 291 Eﬁ; 14.26 Eﬁ; 38.74 @ 9.37 w 10.62 @ 0.00 Eg:_;’;)) (6405.355)
oslp 9616 (932 ggae PV sz @29 2613 090 umso (0D 31683 BF) 1086 150 7236 (9D 005 (22D oore)
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Fable-6Table 3

This table reports statistics based on the vector autoregredstailed in egs (3) and (4). The price
impact of a trade is the impulse response of a trade to a tradatiomoimplied by the VAR. The
permanent component of prices, and the trade correlated component of peicemicalated as
detailed in the text. Each variable is calculated separately forpesici and for each stock in the
sample. The figures in the columns represent the simple avarageh measure across the relevant
sample of stocks for the relevant time period. In Panel A, ulhesdmple of 23 financial firmssi
included, followed by their matched stocks. In Panel B, only theasges$t financial firms and
matched stocks are included, while in Panel C the 17 smaller fihéinois and their matched stocks
are included.

Benchmark Pre Ban Post
Financial stocks
Price Impact 0.47 0.57 0.95 0.81
Permanent Component 0.68 0.64 0.37 0.56
Trade Correlated Comp. 0.45 0.40 0.24 0.40
Matched stocks
Price Impact 0.47 0.55 0.77 0.80
Permanent Component 0.70 0.63 0.54 0.70
Trade Correlated Comp. 0.46 0.43 0.38 0.47
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Fable 5Table 4
The table reports results from OLS estimation of the model below with dependeblevgiia@n in the column headings;

Opn =04 008 0+ 00000079 + 0,05 o x 0000077 + 00527 + D505, x D57 + 0,052 x 00000777 4+ 0508 5 x O x
000009 + 0,08 + 0508 5 x 082 + 0,082 x 000000 + 0508 5 x DY x DO0OO + O 0,00 ox 0= +
U0 x 00000770%+0,0F 5 x 0FE77 x 0000097 + Og0p + O g

Coefficient estimates are given in each column wikats robust to dependence in the residuals both across stocks at a poiatand across time for a
given stock given in parentheses. Each trend is set to zero at the begirthangetevant interval and is incremented by one each trading day.

Spreads BSlip: 0.1% OSlip: 0.1% Buys Sells Volume Flow

Bench 18.86 (7.21) 16.75 (7.69) 18.12 (7.24) 1.06 (25.44) 1.07 (23.39) 0.06 (1.51) -254.31 (2.65)
BenchxFinancial -0.74 (0.23) 9.16 (1.58) 23.18 (1.55) 0.05 (2.02) 0.05 (2.29) 0.05 (2.15) -242.89 (2.60)
BenchxTrend bench 0.02 (0.85) 0.24 (9.00) 0.26 (10.10) 0.00 (1.52) 0.00 (2.20) 0.00 (1.94) 472 (2.13)
BenchxTrend benchxFinancial 0.01 (1.00) 0.28 (2.16) 0.06 (0.67) 0.00 (0.51) 0.00 (1.22) 0.00 (0.90) 3.57 (1.75)
Pre 1.92 (0.87) 14.06 (4.27) 1811 (476) -0.13 (1.21) -0.13 (1.31) -0.13 (1.31) -49.77 (0.25)
PrexFinancial 1.06 (0.33) 827 (3.77) 16.95 (3.30) -0.23 (1.97) -0.26 (2.57) -0.24 (2.26) 205.15 (1.71)
PrexTrend pre 040 (0.98) 3.36 (3.98) 3.23 (3.38) 0.10 (4.42) 0.10 (4.94) 0.10 (4.76) -0.86 (0.03)
PrexTrend prexFinancial -0.03 (0.05) 1.96 (0.91) 0.39  (0.30) 0.08 (3.24) 0.08 (3.65) 0.08 (3.40) -8.47 (0.61)
Ban 13.95 (4.81) 5560 (8.35) 73.88 (7.07) 0.45 (3.87) 0.40 (3.55) 0.43 (3.75) 156.74 (1.24)
BanxFinancial 15.58 (2.57) 184.64 (3.23) 162.92 (3.62) -0.55 (4.08) -0.56 (4.78) -0.56 (4.47) 100.92 (0.95)
BanxTrend ban 0.13 (1.86) -0.10 (1.25) -0.26  (1.50) -0.01 (5.06) -0.01 (5.12) -0.01 (5.25) 0.79 (0.45)
BanxTrend banxFinancial -0.01 (0.07) -0.08 (0.09) 0.74  (1.45) 0.00 (0.30) 0.00 (0.21) 0.00 (0.31) 3.00 (1.50)
Post 20.30 (2.98) 24.37 (10.25) 24.39 (11.04) -0.14 (1.76) -0.12 (1.43) -0.15 (1.96) 87.85 (0.64)
PostxFinancial 421 (0.54) 64.17 (3.86) 60.32 (2.72) -0.10 (0.85) -0.14 (1.17) -0.11 (0.93) 198.44 (0.98)
PostxTrend post -0.33 (3.63) -0.52 (4.36) -0.52 (5.13) 0.00 (0.50) 0.00 (0.26) 0.00 (0.37) -3.62 (0.55)
PostxTrend postxFinancial 0.00 (0.04) -0.98 (3.96) -1.47  (3.07) 0.00 (0.54) 0.00 (0.90) 0.00 (0.79) 9.40 (1.65)
Volatility 0.01 (2.12) 0.00 (0.27) 0.01 (0.46) 0.00 (0.01) 0.00 (0.05) 0.00 (0.03) 0.02 (0.51)
R2 0.10 0.26 0.18 0.25 0.29 0.28 0.01
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Figure2Figure 1
Order Flows
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Note: the graph plots cumulative daily order flows for financial fiemd control group stocks over the entire
sample period. For a particular stock on a particular day, orderidlalefined as 1000 times the difference
between the number of shares aggressively bought and tHeenofshares aggressively sold, divided by the

total number of shares traded.
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