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ABSTRACT
We study the effects of the short sales regulatp@ssediuring the financial crisis of 2008he

regulations provide a unique opportunity to test the empirical implications of Diamond and
Verrecchia (1987)which distinguistes between outright prohibition®n short selling and
constraints on shibselling that merely make short sellingore costly. Specifically, we study
the emergency ordehat effectively restricted naked short selling foneteen stocksand the
outright ban orall short selling of finacial stocks. We document that both regulatiomese
effective in reducing settlement and delivery failures. However, theyrafgdted in large
declines in short selling, andrge increasem the cost of short sellinfsevenfold increase for
the emegency order) Further, we find that the batecreased market liquidity aimtreased the
informativeness of short sales, ahdt both these changes wespecially strong for stocks with
listed options. As informed traders are more likely to make Gisptions as a substitute for
short sales, this result supports Diamond ¥rel r r e c(1987) medlistion that some types of
short sale constraints can actually increase the information content of short sales.

*We would like to thankseminar participants at Notre Dame and UNC. We also tkankat AkbasRobert
Battalio, Jennifer ConradKarl Diether, Amy Edwards, Frank Hathewaab JotikasthiraCharles Jones, Stewart
Mayhew,PaulSchultz andSorin Sorescu as well as those who fed and assisted with proprietary data.



During thefinancial crisis of 2008short sellers were blamed for some of the patterns in
stock prices Asaresult regul ators i mposed temporary rul e:
market prices. These rules offer a unique opportunisyudy theeffectof short sellers on
markets. The rulemporarily changetivo aspects of short selling: the way short seller
borrow stock and their ability to trade. We use these regulations as a setting in which to test
theoretical predictions comparing the effects of outright prohibitions on short seltimg to

effects ofrestrictions that merely make short sales mordycost

Diamond and Verrecchia (1987, DV hereafter) argue that any change in the short selling
environment, such as a rule change, can have two effects. First, a change can reduce the number
of short sales, and second, it can influence the mix of informedr@ntbrmed tradersMore
gpecifically, DV describe ashegr ohi bi ti on effect, which dAel i mi
ard uninfor med tashartt ersgs ralcitk e,no edricdct, which AdAc
the remaining short selle¥rgand] dives out relatively uninformed traders more so than it drives
out relatively DVaduethamestoeprohibitionh efiect redices market
liquidity and the extent to which prices reflect private information. On the other hand, DV argue
that a shortestriction increases the informativeness of shorssaken as liquidity declines

becauseininformed traders are driven out of the market. The rule changes in 2008 provide a

unique opportunity to empirically distinguish between these themtst

The first short selling regulation, adopted in June of 2008, was the Emergency Order
( BOO hereaftey.> The EOrequired investors wishing to sell a selected group of sthubto

borrow, or arrange todsrow, the stock before trading rather timaerely locatea potential

! See DV, p. 279.
2SeeSecuritesand Exchange Commi ssion Release 58166, fAEmergenc
http://www.sec.gov/rules/other/2008/38166.pdf



lender, as was previously required. This khlangeancreased the costs of short selling in two
ways. First, by requiring borrowing before salég, rule effectively required thahort sellers

had to borrow stock three dagarlier than thepreviously hado; prior to the rule, short sellers

did not have to borrow until three days after the trade, and those who closed out their position
within the daydid not have to borrow at all. Secotite increase in the number of teas

required to borrow increased demand, whezhto a dramatic increasetimefee charged by

share lenders.

The second regulation, the Shor Sel | i ng B a na n)drehibitedthfeshortt h At h e
selling of a large group of financial stocksAlthough market makers were exempt from this
prohibition, the ban made it impossible for other market participants to short sell financial shares.
This second regulatiaimereforefits closely with the short selling prohibitions modeled in DV.

The market makeexemption is importanhowever Investors prohibited &m short selling can
replicateshort positios by buying and selling a combination of optipagrade often conducted
throughan options market maker. Singgtionsmarket makers were exempt frahe ban, they
could short sell directly in order to hedge their posgiwhen taking the other side synthetic
shortpositions In effect, a perfect, though likely costly, substitute for short selling was
available Howeverthe options substitute wanly available to investors sophisticated enough
to understand and implement the options trading strapeggntially increasinthe proportion of
informed short seller® these stocks. Thus, the ban provides a setting in wiécbhort
restriction éect islikely stronger in stocks for which options are available, whereas the short

prohibition effect idikely strongetrin stocks for which no options are available.

3 SeeSecurities and Exchange Commission Releas® 845 9 2, fOr der Halitniamg i SaH o rStt oS eklsl¢
http://www.sec.gov/rules/other/2008/38592.pdf



To get a complete picture of the effect of the regulations, it is important to wamdetse
volume of short sales around the time of the rules. To this end, we have assembled a new broad
database of intrdaily short sales data from several of the major exchanges. This database is
similar to the Regulation SHO databases, but insteaddaihg in July 2007, it covers all of 2008
including both of the short sales regulation periods. It is also covers more exchanges than
similar databases used in prior reseaichaddition, we employ a proprietary dataset of short
lending fees for secures affected by the rule changes. These data allow us to directly examine,
for the first time in the literature, how the rule changes affect actual short selling patterns and

costs.

We first establish the link between the rule changes and short s@$itggly analyzing
changes in a number of short selling variables. Mtkthat both thé&O and the ban were
associated with some important cgas in short selling activity. For instansbprt selling costs
increased significantly for stocks affectedthg EO, withthe average cost of short selling
increagng nearly sevetold for firms subject to the EO. In addition, the overall volume of short
selling decreased significantly both during the ban and during@herinally, both regulations
wereassociated with a reduction in short sellers failing to deliver shares to pwitrthe daily
dollar volume of failsto-deliver decredng nearly 80% following the banThis findingprovides

strong evidence that the regulations were effective at rtiniggdelivery failures.

Next, we empirically test the theoretical predictions in DV for both rule chaMyesind
that the changes in market quality and the informativeofesisort sales are consistent with DV.
In particular, consistent with DVhe results strongly suggest that some measures of market
guality decreased for all sample stocks during the EO period. Fuatbein line with DV the
ban reduced the average level of market quality, and we find the largest reduction in stocks with
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listed gtions. Finallyas DV predictsthe ban increased the informativeness of short sales more

for stocks with options than for those without.

Note that whilehe regulatory changedboveoffer an opportunity to conduct a natural
experimentthey alsgoresenseveral important challenges. Both the EO and the ban affected
some firms and not othensutthe affected firms differ from the unaffectians in systematic
ways. In the case of the EO, the affected firms are the largest and most important fiens in t
financial industry. In the case of thenbghe affected firms comprisearlythe entire financial
sector. Furthermore, both rule changes came about during an extremely volatile and likely
unrepresentate period. Finally, the rulehanges not onlgffected the way short sellers operate,
but also signa&dan increased willingness regulators to support thedfectedf i r ms 6 pri ces,

well as increased scrutiny of short selling.

We attempt to overcome these challenges in our research designofloualtests, we
pay careful attention to how we match treatment and control firms. For the EO, we use as our
control group unaffected firms that are in the same Comp@Ggthal Industry Classification
Standard (GICS3ubindustry group. This approachsures that the treatment and control
groups are in the same uniquely important industry. For the ban, our main comparisons are
between firms covered by the ban with exchatmgded options and firms covered by the ban
without options. Furthermore, weeaua propensity score matching technique to ensure that our
treatment and control firms have simitdservableharacteristics (Rosenbaum and Rueben,

1984). Finallywe use control variables to reduce confounding effects of stock characteristics.



Ours isnot the only study to examine the effects of the rule gbsuon market quality,
although oustudy is different in severakspect$™ First, we showthatthe regulations were
effective in reducing settlement and delivery failures, wineksone ofthe key motivationfor
establishing theegulations Secondywe approach the regulations from both a trading and a
lending perspectiveUsing proprietary data on short lending fees,skiow that the regulations
affected thdees that lenders were abledwarge. Third, in our analysis, wase data provided
by the exchanges ttirectly observe changes in short sales volianeffectthat is not
addressed in the above studi€mnally, having established that the regulations increased costs,
we are ablgo consider hypotheses that link cdstven changes in the composition of short
sellers to market quality. Our novel and unintuitive finding that tharimarased the
informativeness of short salés stocks with listed optiondemonstrates how regulatis, by
affecting short sales costs, can change the composition of short isefler&nner that leads

prices to better reflect private information

The rest of this study is organized as follows Séation I, we describe th2Z008short
selling rulesm detail, review the relevant literatyuend develop hypotheson the impact of the
rule changesn both market quality and the informativeness of short sales. In Section IlI, we
describe our data and the constructiothefvariables used in our anags In Section IV, we
provide descriptive evidence as to the direct consequences of the 2008 short selling rules
particularlywith respect to short selling costs, delivery failyeasl short selling patterns. In

Section V we tesbur hypotheses on theffects of the2008rules on liquidity and overall market

“ Bouton and Brag#lves (2009) and Bris (2009) examine changes in market quality around the EO, and Boehmer,
Jones, and Zhang (2009) examine changes around the ban. Harris, Namvaillipad2209) and Autore,

Billingsley, and Kovacs (2009) show that the ban led to price inflation.

®Work in the area has also been conducted by financial institutions such as Alambic Investment Management, Astec
Analytics, Credit Suisse, EDHEC Risk aAdset Management Research Goldman Sachs, JP Morgan, Short Alert
Research, Spitalfields Advisors, and Sonecon.



quality astheoreticallyimplied byDV and in Section VI we testur hypotheses on the

informativeness of short sales as implied®y. Finally,in Section VII, weconclude.

|. Background & Hypoth esis Development
A. The2008Short Selling Rules

On July 18", 2008, theSecurities and Exchange CommissiSE() announced an
emergency ruléhatrequired short sellers to borrow stock before short selling. The rule affected
19 stocks: 17 primary dealers in treasury securifieginie Magand Freddie Mac. The rule
became effective on July 31was extended on July 2%nd expired on Augus®2f.®
Anecdotal evidence indicates that initially, there was uncertainty about how therpoe/
requirement would be implemented and what the requirement meant operationally. The SEC
released clarifications in the days that followkdaddition, theravas an expectation that the

SEC would likely apply the rules to the entire market in the near fGture.

Before passage of the order, settlement took place three days after the sale, or in market
parlancet + 3. Put differently short sellers would condua sale irthe spot market fothe
stock, establishg aneconomic position, three days before cash would be exchanged for
borrowed shares. However, as Evans, Geczy, Musto and Re®&)l $B0@; short sellers
sometimes fail to deliver shares on the settlement day. This pratbieely related tonaked
short selling, was the intended target of B@® Anecdotal evidence suggests that brokers

borrowed in anticipation of short selling demamdbehalf of their clientsThat is brokers pre

® See Figure 1, Panel A for a timeline of the Emergency Order.

"SEC commi ssioner Paul Atkins said of the Emergency Ord
http://www.bloomberg.com/apps/news?pid=newsarchive&sid=axX0Ixgeh8SfY

8SeetheSECRel ease 58166, ofi Bmarn d@amdye @rdetht 12008/8458166wdfsec. gov/
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borrowed shares so that clients could short sell even if these cliemstha@viouslyexpressed

any interest in short selling.

On September 17 2008, the SEC issued new short sellinigs, which beaae effective
at 12:01am ET on Septembe™$B° That same evening, the SEC followed the Financial
Services Authority of the U.K. by imposing a temporary ban on short seflling.ban began on
September and was initially set to expire in 10 daysheTban was extended on Octob&r 2
andexpired on October'8 2008. Figure 1, Panel B presents a timeline of the events around the

ban.

Initially, the short sales bacovered 799 financial stocks selected by the SEC.
Subsequentlyhoweverthe SEC allowed exchanges to determine whiahs would be included
in (or excluded from) the bakventually, over D00 firms elected to be covered by the short
selling rules with many firms entering and exiting the list of firms covered by the Bdthough
there was some controvera/first the final rule exempted market makers from the ban and the

delivery requirements-*2
B. Literature

Even though the events under study have happewedtly a number of studigsave

analyzel ther effects. Boutan and BragaAlves (2009) focus on the EO and find thia

° The new rules had several key elements. First, the new rules forced delivery to take place within three days and
imposed severe penalties on those involved in delivery failures. In addition, the SEC implementeftaumdanti
provision that targets fraudulent short selling transactions. For more details, see
http://www.sec.gov/rules/other/2008/38572.pdf The Government Accountability Office (200@viewedthe

SECrules and found them to be effective in some ways.

19 Although dsclosure and the arfiaud provisions are clearly costs to short sellers, in this work we focus on the
short selling prohibition and the delivery requirements.

" The SEC clarified the initial terms of the ban two days after the initial rule on Sept2ini2808 See
http://www.sec.gov/rules/other/2008/38611.pdf

12SEC (2008) found that the price test would be more restrictive for lower priced stocks and more active stocks.

7



announcemenrtay returns of the 19 EO stocks are not significantly differentttiase ofa

matched sample control group. However, the paper finds evidence that the restrictions had a
negative inpact on various measures of liquidity and price informativeness. Bris (2[309)

finds that market quality is significantly worse for the 19 EO stocks than comparablefiims
finds evidence of worsperformancdor the 19 EO stocks theor comparablestocks. Focusing

on the banBoehmer, Jones and Zhang (2009) find that the ban is associated with a significant
share price increase for affected stocks,thatistocks subject to the ban had lower market

quality as measured by spreads, piispact ard intraday volatility*®

Our study also examines the effects of the regulations on market quality. However, we
look atpreviously unexamined aspectsthe short sales regulations. First, ex@mine the
effects of the rule changes on securitegwling Using proprietary data on short lending fees,
we find empirical evidence that the cost of short selling was directly affected by the rule
changesSecond, in our analysis, wse data provided by the exchangeditectly observe
changes in short sales volunag, effect that is naddressed in the above studies. Third, we
present evidence as to the effectiveness of the rules. Although the papers above examine the
indirect effects of the rules, we examine whetherrules directly reducetie incidence of
certainshort selling techniquabat some consider abusiv€inally, we use the changes in short
selling restrictions as a setting in which to test theory regarding price discovery in the face of
short salesanstraintsWe consi der how regul ationsé effects
their effects on the relative proportion of informed and uninformed short sellers in the market.
Thus, our paper provides novel descriptive evideémcelation tothe shortsales regulations of

2008, and in addition, tests hypothesterelevant theoretical models.

13 Several papers have examined the changes in short sales regulations in other countries (e.g., Clifton and Snape,
(2009 andMarsh and Neimer (ZIB)).



Initial work in the area of short selling such as Seneca (1967) and Asquith and Muelbroek
(1997) attempted to determine whether short seiigpositive or anegative signal. Since
then, there has been an increased focus on the effects of short sale constraints, with particular
attentiongivento the connection between short selling and valuation. Miller (1977) shows that
stocks with short sale constrainte éikely to be overvalued. Furthermore, empirical work such
as Asquith, Phatak, and Ritter (2005), Diether, Malloy, and Scherbina (2002), Ofek and
Richardson (2003), and Boehmer, Joresl Zhang (208) showthat short sale constraints and
heterogeneouspectations lead to losubsequenteturns.

The focus of Diamond and Vergta (1987) is on the speedmifice adjustment, and
empirical work has verified many of the predictions of that moBel. instanceReed (2007)
verifies that announcemeday réurns are more volatile when short selling is expensive.
Moreover Jennings and Starks (1988)d that, consistent with D\the speed of stock price
adjustment for optionablgtocks is different thathat ofnon-optionablestocksusng intra daily
tradedata to compare. Skinner (1990jtherf i nds t hat the i nformati on
earnings announcements is lower after exchange traded options are listed on theiFstwcks.
papers, however, directly test the predictions in DV that changes indaheea@roportion of
informed and uninformed short sellers can affect markets. For reasons discussed below, the rules

in question provide a unigue opportunity for us to do so.

C. Hypothesis Development

Diamond and Verrecchia (1987) present a model withtiyes of short sellers:
informed short sellers who trade because they have a private signal that a stock is overvalued,
and uninformed short sellengho tradefor other reasons. While DV describe their uninformed

short sellers as investors shorting lfquidity reasons, any short seller without private
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information would qualify. For example, hedge funds shorting to hedge an index arbitrage
strategy would qualify, as would a convertible bond market maker shorting the stock to hedge
inventory risk, a costrained broker filling a sell order, or an irrational stemfling noise trader.

Short sales become more informative, and prices better reflect private information, as the number
of informed short sellers that are allowed to trade increases. Thestaoeas the ratio of

informed to uninformed short increases. However, reducing the aijititgders to short also

reduces liquidity and overall market qualiticcording to the DV model, therefore, the effect of

any short selling restriction is govexd by how it changes the quantity and composition of the

types of traders willing to short sell. We now consider how both the emergency rule and the ban

were likely to affect these variables.

The short sales ban provides a unique setting in which ttheesbnsequences of
removing informed short selling. For stocks in which a synthetic short position cannot be
replicated by trading in options, the effect of the ban is straightforward. Since the ban prohibited
short selling by all parties except markedkers, it largely eliminated the ability of informed
short sellers to trade. As a result, for fapiion stocks, the ban likely decreased the
informativeness of short sales. By also banning liquidity traders from shorting, it likely reduced
liquidity and overall market quality as wellAt the heart of DV is the notion of illiquidity. We
implement a measure proposedAmihud (2002)that isbased orthe impact otrading activity
on returns. A mi s & théoreticdink to theyKyle @@98%) lambdaairt thabit h

measures the sensitivity of stock prices to trading volume.

In contrastfor banned stocks with traded options, the ability of sophisticated informed
traders to short sellaslargely unaffected, as they coulceate synthetic short positions by
trading in optionge.g.,Sorescu (200QPanielsen and Sorescu (200Cpnrad (1989)Evanset
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al. (2009)). However the barlikely decreased the ability of noise traders to short, since they are
likely insufficiently sghisticated to trade in options. Furthermore, a synthetic short is unlikely
to meet the needs of some liquidity short sellers, such as ktekéars with insufficient

inventoryto fill sell orders.Hence, by increasing the proportion of informed to forimed short
sellersthe ban likely increased the informativenesslairt sales aéffected stocks that had

listed options Microstructure models generally predict that a higher proportion of informed
traders leads to lower liquidity .¢e, Kyle, 185). Thereforethe adverse effect of the ban on

liquidity and market quality was likely higher for optitiated stocks.

The above discussion leadsour firstset ofhypotheses:

Hla: Among banedstocks, liquidity and market quality decreased more fosehwith

traded options than for those without.

H1b: Among banedstocks, short sales became more informative for those with traded

options than for those without.

Theemergencyorderforced short sellers to borrow or arrange to borrow shares before
trading. Prior to the rule, it was necessary to locdenderat the time of the tradéut it was
not necessary to actually borrow sharasl settlement, thregading daydater. As borrowing
shares is costly, the emergency rule imposed a new cost on shortiseftan@ng them to
borrow three days earlier than they otherwise would h&vaddition prior to the rule, short
sellers who held their position for one day or lgissnot need to borrow shares at all. By
requiringthat everthese short sellers to borrpthe rulelikely caused an outward shift in the
demand schedule for share loans. Since the supply schedule of share loans is upward sloping

most of the time (Kolsinski, Reedand Rnggenberg(2009), an outward shift in the demand
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schedule likely caused an increase in the cost of borrowing for all short sellers, as we confirm in

Section IV.

Diamond and Verrecchia (1987) argue that increases in borrowirggecesnore likely
to impact liquidity traders than informed traderstreesecosts are less likely to deter a trader
with strong bearish information than a noise trader or liquidity trader. As a result, the increased
costs associated with ti likely increasedhe ratio of informed to uninformed short sellers.
The eduction in shorting for liquidity reasons also likely decreased overall liquidity and market

quality. This leads taghesecond set diiypotheses:

H2a: Upon the adoption of the Emergeri@sder, liquidity and overall market quality
decreased more for stocks impacted the by emergency rule relative to comparable stocks

not impactedy the rule

H2b: Upon the adoption of the Emerger@sder, the informativeness of short sales
increased more fastocks impacted by the emergency rule than for comparable stocks

not impactedy the rule.

Note that ar study is subject to some limitations. The short selling rules above were
passedluringa time of extreme market feavith the rules coveng the financial institutions at
the center of those fears. As such, the introduction of these rules is not a perfect natural
experiment. In addition, because the financial crisis affected nearly all firms in the market, there
is not an obvious control group fourotreatment firms. And finally, it is difficult to disentangle
the direct effect of the short sale rules from the signaling effeat@fiom government

attempsto protect a specific set of securitigsowever,with these limitations in mind, we seek
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to provide novel descriptive evidenor both regulatory events amek use theeevents to test

prevailing theories of short selling constraints.

Il. Data and Control Groups

We employ a number of databases to examine the effects of short selling i@ ana8
rules. In addition to the usual data on stock prices and accounting variables, we use short sales
volume, threshold lists, failures to deliver, and transaction data from the equity loan market. In

this section we will describe each databaseamgrocess of preparing the data for analysis.
A. Data

We usea database of short sales volume over the 2008 rule making period. As described
in Diether, Lee and Werne2@09, our short sales volume database is an-udiby record of
short sales. The tiwereoriginally made availablanderSECRegulation SHO, which
required exchanges to make short sales volume data ptigigever, whilethese data are not
publicly availablefor the recent rule making period, we obtain the short sales volume data
coveing this more recent period through December 2008. Specifically, we obtain databases
from theNASDAQ Exchange, the NASDAQ Trade Reporting Facility, the NYSE Trade
Reporting Facility, NYSE/ARCA, and the FINRA Alternative Display Faciliy,well as data
from the Chicago, Philadelphia and National Stock Exchamggesrally under special
permission from those exchandésAs Boemer, Jones and Zhang (2068)e,one important

deficiency of the short sales volume data is the fact that the volumpeatttgianto short sale

“Conversations with exchange officials indicate that tliesabases represent at l€56% of short sales volume.

13



initiationsd we do not know when the short position is covered. As a result, this database (and

all others used in the literature) provides no information on the duration of short positions.

We also employ threshold lists, whicterify stocks with a relatively large number of
delivery failures. Threshold securities have delivery failures amounting to at least 10,000 shares
and onehalf of one percent of shares outstanding. The threshold lists were mandated as part of
the SEC Ragulation SHO, and they identified stocks with more stringent delivery requirements
meant to curtail prolonged delivery failures. As we describe further in the results ettion
thesoc al | ed Aobtaeguirtemerttoofs et h e S E C 678 2089ayiehasnmbedhe 1
threshold list less importafit. We obtain the threshold lists from the exchange websites of the

NYSE, Amex,and NASDAQ from the period January 2005 through December2608.

In addition, weuse a direct measure of the number of delivery failures from the SEC.
The delivery failure data is the total number of shares failed to deliver. The SEC only reports the
share values of fails to deliver if the quantity failed exceeds 10,000 shatlesrelfs no record
of fails reported by the SEC for a given firm on a given day, we record zero failed shares on that
date (Diether and Werné2009). This data set is publicly available but it is reported in a

quarterly release that is available frore ®EC after a twanonth delay®

We furtheremploy a database from the equity loan market that captures equity loan

rebate rates and equity loan volume. Our data provider is a data aggregator for twelve equity

15 http://www.sec.gov/rules/final/2008/&8773.pdf.
http://www.nyse.com/regulation/memberorganizations/Threshold_Securities,
http://www.amex.com/amextrader/amextrader/tradingData/RegSHO, and
ftp://ftp.nasdaqtrader.com/symboleatory/regsho.

" Two other exchanges, CE and ArcaEx, keep a list of threshold securities. We focus our analysis on the three
largest exchanges.

18 For more details, please visit: http://www.sec.gov/foia/docs/failsdata.htm
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lendergthatrepresent 36% of the securitiesders by number. The database comprises rebate

rates and equity loan volumes for 6,972 unique U.S. equities.

We combine all of the short selling databases together with stock price and volume data
from CRSP and financial statement data from Compudtable 1 provides the descriptive
statistics for our sample across the all of the short selling databases. Panel A details the levels of
short volume and interest fo? df the 19 firms included in the July 20&8®.'° Panel B
describes the short sellimparacteristics of the firms covered by the October 2008 short sales
ban. Panel C describes the short selling characteristics of all financial firms, which we define

loosely as all firms wh a onedigit SIC of six.
B. Controls

As mentioned above, the nagwf the events under investigation makes choosing a
control group very difficult. In addition, the ban covered a large portion of the financial sector,
so for our analyses of the ban, finding a control group within the same industry is difficult. We
attempt to overcome these difficulties to the greatest extent possible by being careful in how we

choose control groups.

Seventeen of the 19 firms selected by the SEC for the July EO are (or were) prime
brokers in U.S. Treasury securities, with the othertt@img government sponsored entities,
Fannie Mae and Freddie Mac. We use as a control group all financial firms in the sample that
fall into similar GICS industry subgroups and hence have similar core business lines.

Specifically, the control group contssof 66 firms from four GICS industry subgroups from

19We are unable to obtain sufficiedata ortwo of the firms covered in the EO: BNP ParitzaiDaiwa Securities
both of which trade on OTC markets.
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Compustat: Diversified Banks, Investment Banking and Brokerage, Diversified Capital Markets,

and Other Diversified Financial Services.

For the short sales ban, wegroumohfipnzsthat t he ba
were affected by the ban and had listed options to its effects on a control group of firms that were
affected by the ban but had no listed options. To test the differential impact of short sales
volume for option firms versus nasptions firms, we implement a propensity score matching
technique to control for systematic differences between the two groups. Mayhew and Mihov
(2004) identify three factors that influence the selection of a stock for options listing: turnover,
volatility, and market capitalization. We include two additional factors that are important to and
have significant variation within the financial services industry: leverage and profitability. Using
these five conditioning variables, we obtain a propensity scoeafir option firm and match it
(with replacement) to its closest match firm without listed options. We exclude 20% of the

matches with the largest differences in propensity scores (i.e., the worst matches).

We start in Section IV by examining how th#es changed market statistics such as
short selling costs, short selling volupaad settlement. We establish that short selling costs
increased significantly, and we use this cost increase as the basis for our hypotheses regarding
tests of the Diamond nd Verrecchia (1987) model that foll
prediction about the effect of the short selling rules on market quality in Section V. We then turn

to tests of the model 6s predict in@ectiomWl.out t he

lll . How the Markets ChangedAfter the RulesChanged
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In this section, we document teffects of the short selling regulations that took place in
2008. We find amcrease in short selling costad decrease itelivery failures upon the

adoption of the rules.
A. The Cost oBorrowing in 2008

As described above, O increased the difficulty of short selling by requiring short
sellers to borrow stock in advance of the short sale. As a first pass, we takattheok
borrowing costs short sellers fakdéthey were to initiate a short sale. Figure 3 showwage
spike in borrowing costs on July®212008, the first day the pteorrow requiremeribecane
effective. The spike lasts abdour days and then retns, slowly, to a preule level. Notice
that the spike in borrowing costs shows up as a decrease in the rebate rate that short sellers
receive on their cash collateral. Specifically, on Jul), t4e day before the announcement of
the emergency rulehé average rebate rate on the 19 stexks$8, approximately 38 basis
points below the federal funds rate. On July},2lie average rebate rate dsop-0.96, or about

287 basis points below the federal funds rate.

A simple statistical test also makiée point. In Table 2, we present the results from a
differencein-differenced-test comparing rebate rates. In Paelve see that average
Specialnesswhich is defined as the excess loan fee as in Geczy, Musto and Reed (2002), is 1
basis points for the 19 Emergency Order firms before the Order took effect. Durtmgelod
the EQ the average specialness increase8&basis points on averag@hich isstatistically
significant Moreoverthe increaséor the sample firms isgnificantly largerfor the EO firms

thanthatfor nonEO firms over the same period.
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Overall, we find strong evidence that one of the direct costs of short selling, the cost of
borrowing stock, increases dramatically in the period of the EO. Hencef threepotentially
unintended consequences of the EO was to making equity borrowing more difficult and

expensive.

B. Settlement and Delivery Failure

Table 2 shows the average pattern of delivery failures before and during the EO. The
average number are ledl deliveries as a fraction of the total number of shares outstanding is
0.0005 for the 19 EO stocks before the EO took effect. After the EO took effect, that fraction
decreases significantly to 0.0001. Interestingly, similar firms during the same gleo\dan
increase in the ratio of failed deliveries, from 0.0007 before the EO to 0.0015 during the EO.
The differencan-differences is also significadtthe reduction in delivery failures for the EO
firms is larger than that for the control group of $anfirms. Hence, to the extent that the EO

was issued to prevent settlement failures, it appears to have been effective.

Turning our attention to the short sale ban, we focus on the tightening of delivery
requirements for the entire cross section o€lss, which occurred the day before the
announcement of the ban. The amendment to Re
closeout requiremento), greatly increased the pe
deliver their shares hiye settlement date. The SEC states that if delivery does not take place

wi t hi n t hr agbrottemdgaser actingoa the short seller's behalf will be prohibited
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from further short sales in the same security unless the shares are not ontydataiso pre

borrowed 8

Figure 2, Panels A and B, demonstrates the effects of the hard closeout rules
implemented by the SEC. Panel A depicts the number of firms on the threshold lists for 2005
through 2008. Beginning in 2005, stock exchanges vegpained to release a list of securities
that had a relatively large number of delivery failures. The panel shows that the number of firms
on the threshold lists is relatively stable from 2005 through 2007. In early 2007, the number of
firms on the threatid lists begins to trend upward. The peak is reached on July 24, 2008, during
the EO period, when there are 750 firms on the threshold list. After the ban, the number of
stocks on the threshold list drops dramatically, and we see that the trouglhéxreac
December 18, 2008, when there are only five stocks on the threshold lists. On the last day that
data are available, December'32008, there are 78 stocks on the threshold list. The decrease in

the number of firms on the threshold list is sglyrstatistically significant (untabulated).

Panel B of Figure 2 shows that delivery failures dropped off dramatically around
September 2008. The economic significance of this drop is s@ikimgn September 2008 to
the end of the year, there was a 98%rease in delivery failures. On Septembé?, ZDO08, the
first day of the ban, there were $13 billion in failed deliveries. On DecemBg2®a8, the last
day for which data are available, there were $325 million in failed deliveries. This shampffdrop
is likely the result of the hard closeit requirement and is strongly statistically significant

(untabulated).

®The Securities and Exc h @20peilabioantneifaiosvingpwetbasidresse | ease 2008

http://www.sec.gov/news/press/2008/260®4.htm.
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Overall, the analysis on the delivery failures, as well as the threshold lists, reveals that the
SEC actions to improve share settlementenedfective. Following the SEC hard cleset rules,
the number of firms on the threshold reachedi@le lows and the dollar value of delivery

failures dropped by over 90%.

C. Short Sales Volume

Using data obtained under special permission fronexisbanges, we examine short
selling activity around the rule changes in 2008. We first look at the EO. During this period we
see a decrease in relative short voluRELSS$, which is short selling as a fraction of total
volume. Table 2 shows that, foOHirms, relative short volume is 0.089 before the EO and
0.076 when the EO became effective. The decrease is statistically significant. Moreover, it is
significantly larger than the decrease in short sales volume for similar firms not affected by the
EO. This decrease in relative short sales volume is not sur@isimge the rule requires short
sellers to borrow in advance, the cost of short selling increases, regardless of the level of
borrowing costs. Interestingly, Table 2 also shows that thei@ sggnificant difference in short
sales as a fraction of shares outstand8®R2SHR The difference in these two results could be
interpreted as short sales volume remaining constant, in a statistical sense, while total volume is

higher in the EO period

Figure 4 shows the trend of short interest in EO firms relative to all other financial firms
for several years leading up to the EO. The pattern suggests that short interest for EO firms was
relatively less than other financial firms in 2006. Begugnin mid2007, as the financial crisis
took hold of the market, short interest incresarahe EO firms.By the time the EO was

initiated, short interest in the 19 firms covered by the EO was as high as other financials. Itis
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possible that this patteiof increasing short interest motivated the SEC initiate the EO to protect

these 19 primary dealers in treasury securities.

Turning our attention to the ban, we find that the reduction in short sales is dramatic.
Table 3 shows that short sales as ativa of total volumeRELS$ decrease from 0.084 to
0.027 for firms without options and from 0.078 to 0.025 for firms with options. The decrease in
short sales is statistically significant for both sets of firm, with no difference between firms with

andwithout options.

When we measure short sales as a fraction of shares outste®8RBHIR option
trading makes a difference. Firms without options have short sales that amount to 0.07% of
shares outstanding before the ban and 0.02% of shares oungtafter the ban, a statistically
significant decrease. Firms with options have an even larger decrease: from 0.11% to 0.04%.
While it is not at all surprising to see short sales decrease during a ban on short sales, it is
interesting to find that firmwith options have a larger drop in short sales than firms without

options. The difference is statistically significant at the 1% level.

IV. The Effect of the Short Selling Rules on Liquidity and Market Quality

In this section, we examine the changes in market quality following the implementation
of the short sales regulations. For both regulations, we use as measures of market quality two
measures of liquidityAmihud llliquidityandTurnover as wellasameasr e of t he st ock
comovement with the markd®2 We calculatédmihudas the mean absolute daily return scaled
by the daily dollar share volume. Increases in this measure correspond to increases in illiquidity
(i.e., decreases in liquidity) for a givetock. Turnoveris measured as the ratio of daily share
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volume to total shares outstandinR2istheRs quar ed from regressing th
on the market return, as measured by the CRSP-vadighted index. Stocks with a better

information environment will tend to have a lowR2 as stockspecific news is likely to move an
individualst ock6s price but not the market. Hence,
reduced idiosyncratic information in the firm

addition, we examine how bigkk spreadsspread change during the shortlsa regulations.

We begin our analysis by examining the changes in market quality associated with the
EO. Recall that in Section 1l we predict the EO to decrease the market quality of stocks affected
by it. To test this hypothesis, we regress changearimeasuresAMmihud Turnover R2 and
Spread against an indicator for firms covered by the emergency rule and control variables. Our
sample includes 17 firms covered by the EO, including Fannie Mae and Freddie Mac, as well as
a matched control group 6fms in the same GICS stibdustry groups, as described in Section

lll. Specifically, we run the following OLS cros®ctional regressions:
AMEASURE; = a + B1F19; + B,SIZE; + B;LOWPRICE; + B,PRERULE TO; +¢; (1)

whereAMEASURE; € { Amihud Turnover R2, Spreadis the change in market qualityz19is a

dummy indicating whether a stock was covered by the emergency rule. We also include the pre
ban log of market capitalizatio8)ZE, an indicator variable for a stockige below $15,
LOW_PRICEand the préban average level of turnovéRERULE_TOas control variables.

We use Whiteadjusted standard errors to ensure our results are robust to heteroskedasticity.

Note that we use changes in the dependent variabédisanr tests to ensure that unobservable

2 For this analysis, we require a minimum of ten daily returns observations in both-tiwepaead duringule
periods. In addition, we remove observatiforswhich R2is equal to one.
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stock characteristics unrelated to the rule change that affect the level of the variable do not

contaminate our results.

If illiquidity generally increased for all stocks during the EO, we expect a positive
(negative) constant term in equation (1) wiAenihud(Turnove) is the dependent variable
Likewise, if the average level of idiosyncratic information in stock pridé$ofeall stocks
during this time period, we expect a positive constant term in equation (1)Rhethe
dependent variable. A positive constant wB@neads the dependent variable would also
indicate increased transaction costs and decreasedyquHlihe EO is associated with
increased illiquidity for EO firms, then we expect the coefficienEd8to be significantly
positive (negative) and significant whAmihud(Turnove) is the dependent variabl&ikewise,
if the EO is associated withdnr eased comovement of a stockos
(i.e., reduced firrspecific information), then we expect the coefficient on F19 to be positive and

significant wherR2is the dependent variable.

Our estimates for equation (1) are presemetable 4. We fail to find evidence of a
general decrease in liquidity during the EO, as the constant terms are statistically
indistinguishable from zero. However, we find evidence supporting the hypothesis that the EO
decreased market quality, sirR2increased for firms covered by the EO. Specifically, the
coefficient onF19is positive and marginally significant. The value of this coefficient estimate,
0.08 is also economically meaningful,R8can only range between 0 and 1. This finding
supportghe theoretical prediction in DV that market quality, as measured by a decrease in firm

specific information in price, decreases when short selling becomes more costly.
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We now turn our attention to the effect of the short selling ban on liquidity arigttma
quality. The ban on short sales likely increased illiquidity for all affected stocks since it
eliminated a whole host of liquidity traders from the market. Furthermore, the DV model
suggests that this effect is larger for optlisted stocks affeedd by the ban. As we explain in
Section Il, the presence of listed options provides an avenue for informed traders to short that is
unlikely to be used by liquidity traders, thereby causing the proportion of informed to

uninformed trading, and hence illiglity, to increase more for the optitiated stocks.

Using the changes in the same measukesh{ud Turnover R2 andSpread as
dependent variables, we estimate a similar regression. Specifically, we run the following OLS

crosssectional regressions:
AMEASURE; = a + B,0PTION; + B,SIZE; + B;LOWPRICE; + B,PRERULE TO; +¢;, (2)

whereAMEASURE; € { Amihud Turnover R2 Spreadis the change in market quality or
liquidity. OPTION is a dummy indicating whethéne stock has listed optioAS.All other
variables are the same as presented above in equation (1). We run the above regressions on the

sample of stocks affected by the ban.

Our hypothesis that illiquidity increased during the ban implies a positivat(nep
constant term in the above regression whenhud(Turnove) is the dependent variable, and
our hypothesis that this decrease was greater for eliten stocks implies a positive (negative)
coefficient onOPTIONwhen we usémihud(Turnove) as he dependent variable. Our

predictions for the regressions that em@R&as the dependent variable are sindilancreased

#2\We measure the availability of listed options by set@RjTIONequal to one if the firm appears on the CBOE
directory offirms with options included in the short sales laad zero otherwis&ource:
https://www.cboe.org/publish/shortsale/ssr.pdf
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comovement in general should be associated with a positive constant term. If the change in
comovement is greater for firms with kst options QPTION), as implied by the DV model,

then we expect this coefficient to be positive.

The results in Table 5 suggest that the average level of illiquaMyHUD) increased
during the short sales ban for banned firms, as the constant term is positive and significant for
AMIHUD. For the tests of Amihud illiquidity, the results foPTIONare also economically
significant. The constant term implies that for alhadfected stocks, illiquidity increased by an
average of 6.70 units, which is extremely high compared to the unconditional standard deviation

of illiquidity of 0.185 for all stocks affected by the ban.

The tests offurnoverreveal a similar pattern. €rtonstant term is negative and
significant, which suggests that in general ban firms observed a reduction in liquidity, and the
OPTION:Indicator loads negatively, which suggests that the decrease in liquidity was larger for

ban firms with listed option$ain for ban firm without listed options.

ForR2 the results support the hypothesis that the reduction in market quality was greater
for firms with listed options. The value of the constant term implies th&2kath the market
increased by 0.065, anelarge number indeed for a variable that, by construction, must lie
between zero and one, though the same caution applies to this result as for the constant term for
our regressions using liquidity measures. The coefficient on the option dummy intheatbs
effect is approximately 6% stronger for firms with listed options. We conclude that the ban had

a significantly greater impact on market comovement for stocks with listed options than without.

Finally, the analysis o8preadduring the ban indetes that on average, kadk spreads

increased for significantly all firms subject to the ban. The point estimate for the intercept is
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0.046, which is significant at the 1% level. This finding suggests a general decline in market

quality during the ban.

Overall, the results from Tables 3 and 5 indicate that an increase in the ratio of informed
to uninformed short sellers, as modeled in DV, will tend to decrease liquidity and overall market

quality.

V. The Short Sales Rulesind The Information Content of Short Sales

In this section, we test the notion in DV that some short sale constraints increase the

information content of short sales. We first examine the short sales ban, and then the EO.

A. Short Sales Ban

Recall that in Section Il, we hypothesize tlaationg those stocks whose short selling
was banned in the fall of 2008, the ratio of informed to uninformed traders likely increased for
option-isted stocks relative to those stocks that did not have listed options. Thus, among stocks
whose short sellingzas banned, we expect the informativeness of short sales to be relatively
higher during the ban for those stocks that have listed options. One way to test this hypothesis is
to examine the relation between short selling volume and returns. If shorg $eliomes more
informative for a stock, we expect the negative relation between short volume and returns to

grow stronger to the extent that market participants can observe short sales volume.

Short sales volume was not publicly available at the timieeoban, so the extent and
timeliness with which market participants could observe it is not clear. Nevertheless, large

dealers and market makers likely can infer short selling volume from their ability to observe
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orders, at least to some extent. lthisrefore likely that information about short sales volume
should be impounded into prices, albeit with a lag. Hence, to test hypothesis H2a, which posits
that the informativeness of short sales increased relatively more for ban stocks with listex option
than for those without, we regress daily returns on contemporaneous and lagged values of short

volume:
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RET; = &g+ o¢; RETj_y + -+ o<, RET;,_,
+ o< MKTRET,_, + ---+ &g MKTRETS,_,
+ g RELSS;; 4 -+ 3 RELSS;;_4 (3)
+ o¢;4 DURINGBAN, + ;5 DURINGBAN, * RELSS;, + ---+ ;g DURINGBAN, * RELSS;,_,
+ o<, OPTION; + o, OPTION; * RELSS;, + ---+ o<, OPTION; * RELSS;,_,
+ o5, OPTION; * DURINGBAN, * RELSS;, + - + <3, OPTION; * DURINGBAN, * RELSS;,_, + €;, .

In equation (3)OPTIONIis a dummyvariable irdicating whether the stock had listed options,
DURINGBAN:Is a timeseriesdummyindicating whether an observation pertains to the period of
the banRETis the daily stock return for firmon dayt, MKTRETis the daily valueveighted

market return on dalyfrom CRSP, an@RELSSis the ratio of short volume to share volume for

firm i on dayt. Notes that we include lagged returns to ensure that autocorrelation in returns
does not confound our inferences and we include lagged-wediginted market returns t

control for market effects. For statistical analysis, we use bootstrapped standard errors since the

properties of the residual variancevariance matrix are impossible to knowase.

The results of this regression are labeled as Model (3) in Taldfehypothesis H2b is
correct, and the informativeness of short sales increased more for banned stocks with listed
options than for banned stocks without listed options, we expect the coefficients on the triple
i nt er agtt h romis)gdpdiBgative. Consistent with this hypothesis, the sum of the
interaction terms is strongly negative and significant at the 1% level. Furthetheofiest two

coefficients are negative and strongly significant.

The results are also economically significaThe relation between short volume and
returns becomes strongly negative during the ban for those stocks that have traded options. The
effect of RELSSon returns is several orders of magnitude stronger for these stocks, as indicated

by the coefficierg on the first two triple interaction€.42 and0.42.
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B. EmergencyOrder

Recall that the DV model implies that short sales will become more informative for
stocks affected by the emergency rule relative to those unaffected by the rule. To test this

hypahesis, we run the following regression:

RET; = g+ o¢; RET;y_; + -+ + X4 RET;,_,
+ &g MKTRET,_; + ---+ g MKTRETS,_, (4)
+ g RELSS;; + -+ 3 RELSS;;_4
+ o4 DURINGEO, + ;5 DURINGEO, * RELSS;; + - + ;o DURINGEO, * RELSS;;_,
+ &y F19; + o1 F19; * RELSS;, + - + o, F19; * RELSS;,_,
+ &,, F19; * DURINGEO, * RELSS;, + ---+ 3, F19; * DURINGEO, * RELSS;,_, + e;; .

In equation (4)F19is a crosssectional dummy indicating whether stackas one of the 19
firms affected by the baURINGEOis a timeseries dummy indicating whether the
observation occurs during the time when the emergency rule was in BEJdE the daily stock
return for firmi on dayt, MKTRETis the daily valueveighted market return on dajrom

CRSP, andRELSSs the ratio of short volume to share volume for firon dayt.

This specification is designed to measure the impact of short sales on current and future
returns, which should give us an idea of the informativeness of shorting during the period of the
EO. The coefficients of interest in equation (4) are those related to the triple interactions (i.e.,
U7t h r o 4)g lhthelémergency order increased the information content of short sales, as
predicted by Hypothesis H2b, we expect the sum of the coetiscan the triple interaction term
to be negative. The individual coefficients provide us a measure of the price informativeness of
short sales for a particular lag, while the sum of the coefficients provides us a measure of the

total impact of shortinguting the five days, = -4 throught = 0.
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The results of the above test on the information content of short sales for the EO are
labeled as Model (3) in Table 6. Contrary to the hypothesis, the sum of the triple interaction
terms is not statistically giinguishable from zero. Hence, we fail to find evidence that the
emergency rule had any impact on the informativeness of short sales volume. Our standard
errors, however, are high, so our failure to find evidence in this case is potentially thefresult o
low power. This explanation of our results is supported by the fact that only 17 stocks within our
sample that were impacted by the emergency order, and they were only impacted for the

relatively short time of 29 calendar days.

Overall, the results irhts section are supportive of the prediction that increased short
sales constraints are associated with increased informativeness of short sales for the short sales
ban. In contrast, we do not find evidence that during the EO, short sales are assdttiated w

increased informativeness.

VI. Conclusion

In this paper, we explore the consequencdw/oftemporary short sales regulations
adopted during the financial crisis of 2008, specifically,aghergencyorder that required short
sellers to préborrow asetof 19 broker/dealestocks, and thehort selling banthat prohibited
short sales in financial stocks. We examine how shorting activity and shorting costs changed in
response to the rule changes, and we exploit the differences in the rule changes to empirically
test implications of the Diamond and Verreechi ( 1 98 7) model of short

prices.

30

S

e



Diamond and Verrecchia (1987) make a distinction between outright short sales
prohibitions and short sales constraints that merely increase costs. Our first set of results shows
that short sellingonstraints increase dramatically for all firms subject to the rules, and for firms
without traded options, the short selling ban effectively prohibits short sales. More specifically,
consistent with DV, we find support for the idea that the proportiamfefmed to uninformed
short sellers increases when the rules take effect, and we find support for the idea that short sales
become more informative during the ban, especially for firms with traded optibresall, the

results are supportive of the tmetical predictions in Diamond and Verrecchia (1987).

To examine the informativeness of short sales, we measure the relation between short
selling volume and returns. We find that this relation grows stronger during the short sales ban
which suggeststat short selling became more informative during the amthermore, we find
a statistically and economically significant difference between ban firms with traded options and
ban firms without traded options, indicating that short sales in ban firmgnatted options are

particularly informative.

To establish the link between the rule changes and short selling costs, we investigate into
a number of shorselling variables and find that the immediate consequences of the rule changes
are significant. i particularwe find that the Emergency Order significantly increased the costs
of short selling, as measured by the cost of borrowing sharegeafiiold that both rules were
associated with significant declines in failures to deliver, one of the sja#ds of the rules
changes. As suchhefindings in this paper are important for researchers studfiog sales in

this periodbecausé¢he increase in casaind diferences in short selling statisti@sedramatic.
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For both regulations, we analyzeaciges in market quality usifgmihudd €002
illiquidity measurgshare turnovehid-ask spreads, aride R measure chist o ck 6s nt o mov e 1
with the market. The results strongly suggest that market quality, as measured by turnover and
the R, decreasetbr all financial stocks during the EO period and that market quality decreased
even more for EO firms. Further supporting the predictions of the DV model, the ban reduced
the average level of market quality for all measures, and we find the largedtaedu stocks

with listed options.

Note that our study, along with other studies on the subject, has several limitations. First,
we are unable to disentangle the direct consequences of the rule changes from the indirect effects
arising from the fact thahe rule changes signal a new regulatory regime by the SEC. Second,
these rule changes that we examine take place in an unusually volatile period. Finally, the firms
subject to the rules are not well matched to a control group of firms not subjeetrtoes,
which limits the ability of this study to use relevant control firms. Nevertheless, many of the
results in this paper focus on measures of short selling, as opposed to broader measures such as
prices, which should reduce the influence of a p@ksignaling effect. We employ multiple

control samples to minimize the impact of any potentially misleading comparison.

This study shows thahe government interventiaanalyzed havieadmixed
consequencedn particular, we findhat the energency order had the intended result of curbing
delivery failures, but it also had thaminterded consequence dfamaticallyincreasing sharsale
costs This increase in costeduced overall market quality, and increased the proportion of
informed taders to uninformed trades, thereby increasing adverse selection in these markets.
The academic literature has generally found that, as suggested by Diamond and Verrecchia

(1987), short selling improves market quality and market efficiency, and thaasesran short
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sale constraints have a detrimental effect on markets. This paper thus shows that for many
stocks, the rule changes effectively increased in short sale constraints that led to expected

negative effects on markets.
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TABLE 1

Descriptive Statistics
This table presents descriptive short selling characteristics of the firms used in our analyses. Reported figuressarefalahagbservations, except for market capitalization,
which is measured as of yeand for 2007 and short interest, whichréported bimonthly. Market Capis yearend price multiplied by shares outstanding in billions of dollars.
Short interests the mean balance of shares held short scaled by shares outst&igir®Ss the mean daily level of short volume scaled byyd@aital share volume. SS2SHR is
the mean daily level of short volume scaled by shares outstan@limgoveris the daily level of volume as a percentage of shares outstandetzates the mean daily lending
rate for a given security (i.e., tideresr at e ear ned on b o.rFRTDisvkeermgan dailyalevdi of sharéslfadet! ® dedivier scaled by sharedimitiud llliquidity
is the mean daily absolute return scaled by dollar share volume. Panel A presents descriptive statigifisnfsrititiluded in the 2008 emergency rule regarding naked short
selling for all of 2008. Panel B presents mean daily values of-salirig variables for all of 2008 for the firms included in the October 2008 ban on short selling. Panel C
presents maadaily values of shoiselling variables for all of 2008 for financial firms, identified as those with SIC codes beginning with the number six.

Panel A: Firms Included in the July 2008 SEC Emergency Rule

Short Amihud

Company Market Cap Interest RELSS SS2SHR Turnover Rebate FTD llliquidity

Allianz S E 95.39 0.02 0.08 0.001 0.012 1.88 0.0005 0.0013
Bank Of America Corp 183.11 0.02 0.07 0.001 0.016 2.53 0.0001 0.0000
Barclays Plc 66.62 0.05 0.10 0.003 0.028 1.18 0.0011 0.0008
Citigroup Inc 147.04 0.02 0.07 0.002 0.022 2.57 0.0000 0.0000
Credit Suisse Group 61.34 0.03 0.08 0.002 0.030 2.02 0.0015 0.0004
Deutsche Bank Ag 64.84 0.00 0.11 0.000 0.002 1.83 0.0001 0.0004
Federal Home Loan Mortgage Corp 22.02 0.11 0.08 0.006 0.073 1.33 0.0010 0.0009
Federal National Mortgage Assn 38.94 0.10 0.07 0.004 0.053 1.68 0.0004 0.0005
Goldman Sachs Group Inc 88.54 0.03 0.09 0.004 0.039 2.47 0.0001 0.0000
H S B C Holdings Plc 195.56 0.05 0.10 0.002 0.018 2.12 0.0008 0.0001
Jpmorgan Chase & Co 146.99 0.01 0.06 0.001 0.013 2.55 0.0000 0.0000
Lehman Brothers Holdings Inc 33.31 . 0.09 0.008 0.085 1.98 0.0008 0.0003
Merrill Lynch & Co Inc 50.25 0.04 0.09 0.003 0.035 2.38 0.0001 0.0000
Mizuho Financial Group Inc 41.86 0.01 0.09 0.001 0.005 0.15 0.0012 0.0123
Morgan Stanley Dean Witter & Co 55.69 0.03 0.07 0.002 0.026 2.46 0.0000 0.0000
Royal Bank Scotland Group Plc 2.76 . 0.07 0.041 0.575 -0.91 0.0000 0.0002
UB S Ag 88.11 0.01 0.09 0.000 0.003 2.21 0.0001 0.0003
Mean 81.32 0.04 0.08 0.005 0.061 1.79 0.0005 0.0010
Median 64.84 0.03 0.08 0.002 0.026 2.02 0.0001 0.0003
Std. Dev. 56.01 0.03 0.01 0.009 0.135 0.93 0.0005 0.0029
Q1 41.86 0.01 0.07 0.001 0.013 1.68 0.0001 0.0000
Q3 95.39 0.05 0.09 0.004 0.039 2.46 0.0008 0.0005
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Panel B: Firms Included in October 2008 SEC Short Sales Ban

Variable N Mean Std. Dev. Min Q1 Median Q3 Max
Market Cap 850 7.83 26.46 0.00 0.24 0.67 2.90 370.24
Short Interest 850 0.07 0.19 0.00 0.01 0.05 0.09 5.58
RELSS 850 0.09 0.13 0.00 0.04 0.07 0.11 25.00
SS2SHR 850 0.001 0.003 0.000 0.000 0.000 0.001 0.534
Turnover 850 0.01 0.04 0.00 0.00 0.01 0.01 5.01
Rebate 850 1.12 4.02 -75.00 0.91 1.95 2.48 7.40
FTD 850 0.001 0.005 0.000 0.000 0.000 0.000 0.167
Amihud llliquidity 850 0.026 0.125 0.000 0.000 0.001 0.006 4.000
Panel C: All Financial Firms

Variable N Mean Std. Dev. Min Q1 Median Q3 Max
Market Cap 2,502 3.31 13.63 0.00 0.14 0.38 1.20 195.56
Short Interest 2,502 0.05 0.16 0.00 0.00 0.02 0.07 8.47
RELSS 2,502 0.10 0.14 0.00 0.03 0.06 0.12 25.00
SS2SHR 2,502 0.004 0.022 0.000 0.000 0.000 0.001 1.885
Turnover 2,502 0.03 0.14 0.00 0.00 0.01 0.01 15.64
Rebate 2,502 0.93 3.40 -75.00 0.19 1.62 2.25 20.00
FTD 2,502 0.004 0.030 0.000 0.000 0.000 0.000 5.762
Amihud llliquidity 2,502 0.018 0.183 0.000 0.000 0.001 0.005 24.106




TABLE 2

Difference-in-Differences ofShort SellingMeasuresfor July 2008 SEC Emergency Rule on Equity Lending
This table presents the differences for various short selling measures before and after the naked short SEC emerghrig\20i8.inThe sample includes the
F19 firms as well as control firms with brokdealer operations that fall within the same Glfsindustries. The sample period covers Janiiahygust 2008
and the period is split at July 21, 2008 when the emergency rule went into SRECIALNES$ the federal funds rate less the mean daily lending rate for a
given security.RELSSis the dily level of short volume scaled by daily total share volun&S2SHHRs the daily level of short volume scaled by shares
outstanding. FTD is the daily level of shares failed to deliver scaled by shares outstanding. For all tests, we takeléhelfinean of each measure for the
period before July 21, 2008 and compare it to the mean during the emergency rule periodj Juligadt 8, 2008**, ** and * indicate significance at the
1%, 5%, and 10% levels, respectively.

Specialness ) ) ) ) SS2SHR ) ) ) )
Before EO During EO Difference Before EO During EO Difference
(A) (B) (B)-(A) (A) (B) (B)-(A)
Control Firms (1) 0.763 0.854 0.091 Control Firms  (I) 0.0009 0.0010 0.0001
F19 () 0.170 1.355 1.185 ** F19 (1 0.0025 0.0025 0.0000
Difference  (Il) -(I) -0.593 ** 0502  1.094 *** Difference  (Il) - () 0.0015 ** 0.0015 ** -0.0001
RELSS ) ) ) ) FTD - } _ -
Before EO During EO Difference Before EO During EO  Difference
(A) (B) (B)-(A) (A) (B) (B)-(A)
Control Firms (1) 0.084 0.085 0.002 Control Firms (1) 0.0007 0.0015 0.0008 *
F19 ()] 0.089 0.076 -0.013 ** F19 (m 0.0005 0.0001 -0.0004 **
Difference (- 0.006 -0.009 -0.015 Difference (I -1 -0.0003 -0.0014 ** -0.0012 **
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TABLE 3

Difference-in-Differences ofShort SellingMeasuresfor the October 2008 $ort Sale Ban
This table presents the differences for various short selling measures before and during the short sales ban in Octbhers2®d8e includes only firms for which
short selling was banned and covers Januddgtober 2008. SPECIALNESS the federbfunds rate less the mean daily lending rate for a given sediilyS3s the
daily level of short volume scaled by daily total share volu®82SHRs the daily level of short volume scaled by shares outstandifi@ is the daily level of shares
failed to deliver scaled by shares outstanding. For all tests, we take theviédirmean of each measure for the period before September 18, 2008 and compare it to the
mean during the ban period, September T&tober 9, 2008**, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively.

Specialness - - - - SS2SHR - - - -
Before Ban During Ban Difference Before Ban  During Ban Difference
(A) (B) (B)-(A) (A) (B) (B)-(A)
All () 1.070 1.630 0.560 * All 0] 0.0006 0.0002 -0.0004 ***
No Options (1 0.754 1.049 0.295 No Options (D) 0.0007 0.0002 -0.0004 ***
Options (D) 1.385 2.181 0.797 Options (1 0.0011 0.0004 -0.0007 ***
Difference (- (1 0.631 * 1132 ** 0.502 Difference (lll) - (1) 0.0005 ***  0.0002 *** -0.0003 ***
RELSS - - - - FTD - - - -
Before Ban During Ban  Difference Before Ban During Ban Difference
(A) (B) (B)-(A) (A) (B) (B)-(A)
All () 0.080 0.027 -0.053 *** All 0] 0.0011 0.0012 0.0001
No Options (D) 0.084 0.029 -0.055 *** No Options (D) 0.0008 0.0008 0.0000
Options (1 0.078 0.025 -0.053 *** Options (nn 0.0014 0.0015 0.0001
Difference (m -  -0.006 ** -0.004 * 0.002 Difference ~ (lll) -(I) 0.0006 ** 0.0007 **  0.0001




TABLE 4
Multivariate Regressions of the Effects of the SEC July 2008 Emergency Rule
on Liquidity, Equity Lending and Market Efficiency
This table presents the results of multivariate regressions of various liquidity and market efficiency measures os indicator
for the firms affected by the ruld=19) and the time period during the July 2008 Emergency Oidarifg_ EOQ. The
sample includes the F19 firms as well as control firms with brdkater operations that fall within the same GIC-sub
industries. The sample period covers Janiladyigust 2008 where the period is split at July 21, 2008 when the emergency
rule went into effect. For each firm, we retain one observation in the period prior to the emergency order and one observation
during the emergency ordeAMIHUD is the mean absolute daily return divided by the daily dollar volume with the
coefficients multipliel by 1,000,000 for expositional purposé®.is the rsquared from a regression of firm returns on value
weighted market returnsTurnoveris the daily level of volume as a percentage of shares outstan8R§CIALNES$% the
federal funds rate leskd mean daily lending rate for a given seculRELSSs the daily level of short volume scaled by
daily total share volumeSS2SHRs the daily level of short volume scaled by shares outstandifi is the daily level of
shares failed to deliver scdldy shares outstanding. We incluBEZE which is mean preule log market capitalization,
LOW_PRICE which is an indicator for mean prele price of less than fifteen dollars, aRde-Rule Turnover which is
mean prerule turnover, as control variablesVe use white standard errors and winsorize all continuous variables &t the 1
and 99 percentiles.***, ** and * indicate significance at the 1%, 5%, and 10% levels, respectively.

Panel A: Market Quality Measures

Dependent Variable Amihud R2 Turnover Spread
Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat
Intercept -0.026 -0.21 -0.240 -0.99 -0.009 -0.92 0.000 0.050
F19 -0.009 -0.48 0.085 1.65 * 0.003 0.70 0.000 -0.360
Size 0.002 0.24 0.016 1.02 0.001 1.11 0.000 -0.010
Low Price -0.003 -0.10 0.064 0.92 -0.002 -0.76 -0.001  -0.930
Pre-EO Turnover 0.055 0.34 -0.248 -0.67 -0.041 -1.23 0.007 0.73
N 85 82 85 85
R 0.002 0.060 0.103 0.018

Panel B: Short Selling Measures

Dependent Variable Specialness RELSS SS2SHR FETD

Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat
Intercept 2.753 2.72 **= -0.098 -4.58 *** -0.001 -0.65 0.002 1.25
F19 1.088 2.25 ** -0.030 -5.25 *** 0.000 0.08 -0.001 -2.32 **
Size -0.173 -2.83 0.007 5.13 *** 0.000 1.56 0.000 -0.91
Low Price -0.528 -1.45 0.013 1.74 * 0.000 -0.52 0.000 -0.35
Pre-EO Turnover 13.539 2.03 * -0.134 -3.53 *** -0.098 -7.98 *** -0.003 -0.66
N 78 85 85 85
R 0.109 0.269 0.869 0.031
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TABLE 5
Multivariate Regressions of the Effects of the October 2008 Short Sales Ban
on Liquidity, Equity Lending and Market Efficiency
This table presents the results of multivariate regressions of various liquidity and market efficiency measures on indicators
for the firms with listed optionsQPTION and the time period during the short sales Hamrihg BAN). The sample
includes only firms for which short selling was banned and covers Januacyober 2008. For each firm, we retain one
observation in the period prior to the ban and one observation during thAMHEAUD is the mean absolute daily return
divided by the daily dollar volume with the coefficients multiplied by 1,000,000 for expositional purp&8ds. the r
squared from a regression of firm returns on vabeéghted market returns. Turnoveris the daily level of volume as a
percentage oftmres outstanding. SPECIALNESSs the federal funds rate less the mean daily lending rate for a given
security.RELSSis the daily level of short volume scaled by daily total share voluB®2SHRs the daily level of short
volume scaled by shares oatistling. FTD is the daily level of shares failed to deliver scaled by shares outstanding. We
include SIZE which is mean prdan log market capitalizatiohOW_PRICE which is an indicator for mean pban price of
less than fifteen dollars, afte-Ban Turnover, which is mean prdan turnover, as control variables. We use white standard
errors and winsorize all continuous variables at tharid 99" percentiles. **, **, and * indicate significance at the 1%,
5%, and 10% levels, respectively.

Panel A: Market Quality Measures

Dependent Variable Amihud R2 Turnover Spread

Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat
Intercept 0.293 3.92 *** 0.066 0.50 -0.034 -3.26 *** 0.046 5.480 ***
Option 0.006 0.58 0.056 2.02 ** -0.005 -2.87 ** -0.002 -1.370
Size -0.019 -3.73 *** -0.001 -0.07 0.002 3.16 *** -0.002 -4.270
Low Price 0.022 1.89 * 0.068 2.20 ** 0.003 1.78 * 0.000 -0.080
Pre-Ban Turnover -0.196 -1.73 * 0.375 0.87 0.171 190 * -0.026 -1.38
N 377 372 377 377
R 0.109 0.028 0.135 0.106

Panel B: Short Selling Measures

Dependent Variable: Specialness RELSS SS2SHR FTD

Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat
Intercept 1.341 0.97 -0.096 -6.76 **+*  -0.001 -3.65 ***  -0.003 -2.84 ***
Option 0.705 1.80 * -0.003 -1.14 0.000 -3.63 ** 0.000 -1.83 *
Size -0.136 -1.34 0.003 2.94 0.000 2.84 = 0.000 3.24 **
Low Price 1.477 371 **= 0.013 3.75 *** 0.000 1.62 0.000 -1.35
Pre-Ban Turnover 29.524 1.09 -0.008 -0.23 -0.016 -3.12 *=*  -0.005 -0.76
N 369 377 377 377
R 0.103 0.040 0.318 0.071
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TABLE 6
Regressions of Returns on Lagged Returns, Lagged Short Volume

and Indicators for the Emergency Order

This table presenthe results of regressions of contemporaneous returns on lagged rBtEhddgged short volumeRELSS, and

an indicator for the time period during the July Emergency RR@S(). The sample includes daily observations for F19 firms as
well as contrbfirms with brokerdealer operations that fall within the same GIC-Bwdustries as the F19. The sample period covers
Januaryi August 2008. We use the daily change in the ratio of short volume to total volume to measure shortRBLBS:,
POST is equal to one during the emergency rule period, July Aligust 8, 2008, and zero otherwise. Standard errorsoanputed
usinga non-parametrichootstrap methoavhich resampésobservationgwith replacement) from the dafifty times All continuous
variables are winsorized at' and 99' percentiles.***, ** and * indicate significance at the 1%, 5%, and 10% levels, respectively.

Model
1) 2 3)

Explanatory Variable Coef. t-stat Coef. t-stat Coef. t-stat
a0 INTERCEPT -0.002 -6.34  *xx -0.001 -4.35 -0.001 -4.33  *x*
al RET., 0.035 1.53 0.034 1.50 0.034 1.49
a2 RET., -0.031 -2.36 ** -0.032 -2.44 -0.033 -2.54 **
a3 RET. 3 -0.011 -0.58 -0.012 -0.63 -0.011 -0.58
a4 RET.4 -0.028 -1.61 -0.030 -1.65 * -0.030 -1.64
a5 MKTRET., -0.335 -4.54  Hxx -0.334 -4.55 xxx -0.332 -4.56 ***
a6 MKTRET., -0.035 -1.15 -0.033 -1.06 -0.027 -0.84
a7 MKTRET. 3 -0.419 -6.51 *** -0.417 -6.46 *** -0.420 -6.46 ***
a8 MKTRET 4 0.040 0.86 0.042 0.88 0.041 0.86
a9 RELSS -0.002 -0.15 -0.006 -0.47 -0.001 -0.05
al0 RELSg -0.044 -3.33 -0.042 -3.29 wxx -0.038 -3.03
all RELSS, -0.024 -2.06 ** -0.013 -0.89 -0.016 -1.10
al2 RELSSg; -0.011 -0.88 -0.009 -0.65 -0.011 -0.78
al3 RELSSg, -0.001 -0.14 -0.004 -0.41 -0.008 -0.88
al4 DURING_EO 0.008 8.31 *** 0.007 6.26 *** 0.007 6.32 ***
al5 DURING_EO*RELSS 0.144 219 ** 0.142 221 ** 0.050 0.66
alé  DURING_EO*RELSS 0.054 0.67 0.053 0.67 -0.019 -0.23
al7 DURING_EO*RELSS -0.032 -0.44 -0.031 -0.43 0.030 0.46
al8 DURING_EO*RELSS -0.172 -1.73 * -0.171 -1.74 * -0.142 -1.64
al9 DURING_EO*RELSS -0.116 -1.59 -0.117 -1.58 -0.051 -0.77
a20 F19 -0.002 -2.50 ** -0.002 -2.49 *
a2l F19*DURING_EO 0.003 1.08 0.004 1.09
a22  F19*RELSSt 0.024 0.52 0.003 0.08
a23  F19*RELSS; -0.007 -0.13 -0.024 -0.44
a24  F19*RELSS, -0.052 -1.21 -0.038 -0.85
a25 F19*RELSS; -0.005 -0.13 0.002 0.06
a26  F19*RELSS, 0.016 0.52 0.032 0.92
a27 F19*DURING_EO*RELSS 0.970 2.15 **
a28 F19*DURING_EO*RELSS 0.708 1.73 *
a29 F19*DURING_EO*RELSS -0.516 -1.11
a30 F19*DURING_EO*RELSS -0.216 -0.56
a3l F19*DURING_EO*RELSS -0.585 -1.40
Standard Errors Bootstrap Bootstrap Bootstrap
N 7,447 7,447 7,447
R-squared 0.32 0.323 0.0391
Chi Sq Test: az27 + 0.07
p-value 0.792

43



TABLE 7
Regressions of Returns on Lagged Returns, Lagged Short Volume and Indicators for Options Listing and

Shorting Ban
This table presents the results of regressiorofemporaneous returns on lagged retuRisT), lagged short volumeRELSS, and
indicators for the firms with listed option®PTION and the time period during the short sales BE@STN. The sample includes
only firms for which short selling was bagthand covers JanuairyOctober 2008. To measure short volulRRELSSwe use the daily
change in the ratio of short volume to total voluf®ST is equal to one during the short sales ban period, SeptembeDd®ber
9, 2008, and zero otherwise. Stardlerrors areomputed using non-parametricbootstrap methoavhich resampés observations
(with replacement) from the dafity times All continuous variables are winsorized dtdnd 99' percentiles. ***, ** and *
indicate significance at the 1%%, and 10% levels, respectively.

Model
) 2 ®3)

Explanatory Variable Coef. t-stat Coef. t-stat Coef. t-stat
a0 INTERCEPT -0.002 -16.23  *** -0.002 -8.38  *** -0.002 -8.50 ***
al RET., -0.025 -2.88  *** -0.025 -2.87  *x* -0.025 -2.88 ***
a2 RET., -0.024 -3.02  **=* -0.024 -3.00 *** -0.024 -3.04  *x=
a3 RET. 3 0.019 3.11 0.019 3.12 0.019 3.10 ¥
a4 RET.4 -0.024 -2.68 *** -0.024 -2.68 *** -0.024 -2.68 ***
a5 MKTRET., -0.229 -13.04 **=* -0.231 -13.22 -0.235 -13.56 ***
a6 MKTRET., -0.140 -9.63 *** -0.140 -9.77 A -0.138 -9.90 =
a7 MKTRET.3 -0.166 -9.14  *x -0.167 -9.15  x -0.167 -8.93
a8 MKTRET 4 0.064 3.24 0.063 3.22 0.065 3.32 wx
a9 RELS$ 0.009 2,59 0.015 3.65 *** 0.010 253 **
al0 RELSS; -0.024 -5.74  xx -0.010 -1.86 * -0.015 -3.12
all RELSS, -0.013 -3.69 *** -0.007 -1.87 * -0.009 -2.51 **
al2 RELSS; -0.019 -5.65 *** -0.018 -4.03  *** -0.019 -4.24  *xx
al3 RELSS, -0.008 -2.64 *x* -0.003 -0.99 -0.004 -1.22
al4 DURING_BAN -0.012 -10.30 *** -0.009 -5.92 -0.008 -5.37  *x*
al5 DURING_BAN*RELSS -0.238 -7.04  *xx -0.239 -7.19 A -0.140 -4.39
alé DURING_BAN*RELSS -0.273 -6.00 *** -0.275 -6.17 **x -0.169 -3.60 *x*
al7 DURING_BAN*RELSS -0.163 -5.20 *** -0.164 -5.27 -0.125 -3.29 *xx
al8 DURING_BAN*RELSS -0.092 -3.58 -0.091 -3.54 -0.081 -2.35 **
al9 DURING_BAN*RELSS -0.008 -0.33 -0.008 -0.33 -0.003 -0.13
a20 OPTION -0.001 -1.60 -0.001 -1.60
a2l OPTION*DURING_BAN -0.005 -2.59 -0.008 -4.16  ***
a22 OPTION*RELSS -0.015 -2.27 ** 0.002 0.34
a23 OPTION*RELSS, -0.038 -3.70 = -0.019 -2.07 **
a24 OPTION*RELSS -0.018 -1.93 * -0.012 -1.31
a25 OPTION*RELSS -0.004 -0.51 -0.001 -0.19
a26 OPTION*RELSS, -0.013 -2.10 ** -0.010 -1.62
a27 OPTION*DURING_BAN*RELSS -0.419 -5.02  *=x=
a28 OPTION*DURING_BAN*RELSS -0.419 -5.14  *x*
a29 OPTION*DURING_BAN*RELSS -0.072 -1.17
a30 OPTION*DURING_BAN*RELSS 0.009 0.14
a3l OPTION*DURING BAN*RELSS -0.028 -0.54
Standard Errors Bootstrap Bootstrap Bootstrap
N 63,904 63,904 63,904
R-squared 0.0225 0.0231 0.0231
Chi Sqg Test: als + é 38.55 40.13 13.19
p-value 0.000 0.000 0.000
Chi Sq Test: az27 + é 20.28
p-value 0.000
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FIGURE 1
Timelines of Emergenc@rderand Short Sales Ban

PanelA: Timeline of SEC EmergencyOrder of July 2008

T C O

Event Date Notes

Link

SEC issues a temporary emergency rule to stop naked-séltirtg
in 19 major financial firms. The rule required any person makiny

A 7/15/2008 short sale in the listed securities to borrdhe securities before http://www.sec.gov/rules/other/2008/3458166.pdf

the short sale is effected and deliver the securities on the
settlement date.

B 7121/2008 The emergency rule becomes effective. http://www.sec.gov/rules/other/2008/3458190.pdf
C 7/29/2008 SEC extends through Aug. 12 the emergency rule aimed at curt http://www.sec.gov/rules/other/2008/3458248.pdf

abusive naked shotelling.

8/12/2008 The emergency rule expires. http://www.sec.gov/divisions/marketreg/emordershortsalesfaq.hti
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PanelB: Timeline of Short Sales Ban of October 2008

Cooms] [azie |
| |
T T
] [ o]

Event Date Notes Link
A 09/18/08 After normal trading closed, the SEC initiates a ban on short selling for 799 stoc http://www.sec.gov/rules/other/2008/3458592.pdf

The SEC issues additional technical amendments to the original ban, which a)
B 09/21/08 allowed exchanges to manage ban list, b) allowed market market exemption an http://www.sec.gov/news/press/2008/200218.htm
discourage market maker's userivatives.

The SEC extends emergency rule and issues new rules concerning short selling
including a) a hard T+3 closeout requirement, b) Repeal of exception for option:
market makers from showelling closeout provisions in Regulation SHO, and c)
addressing the legality of naked short selling

C 10/02/08 http://www.sec.gov/news/press/2008/200235.htm

D 10/08/08 Following the 10/03/08 announcement, the short selling ban expires at 11:59pn  http://www.sec.gov/news/press/2008/200&@38.htm.

Additional Notes/Links

List of All Firms Banned for All Exchanges http://www.nyse.com/about/listed/1222078675703.html
Reuters Timeline of Short Selling Ban Events http://lwww.reuters.com/article/regulatoryNewsFinancialServicesAndRealEstate/idUSN2336370820080923
Short Selling Restrictions Around the World http://dataexplorers.com/stockrestrictionsmonitor
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FIGURE 2

Analysis of the Failures to Deliverfor the NYSE, NASDAQ and AMEX
Panel A presents the total daily number of firms listed on the threshold list of the NYSE, NASDAQ and AMEX for the pesigQB00To create this figure, we

downl oaded the daily Ilist available

on

e farsHor ea¢h day.hTehe exchangeavebgitessade listed in the téxeabovea n d

Panel B presents the total daily dollar value f&dlsleliver from 2005 2008. The dollar valuef failures to deliver is calculated &g number of shares failédl deliver
times the closing price for the date of the fRgilures to deliver are downloaded from the SEC website and closing price is from CRSP.

Panel A: Total Number of Firms on the Threshold List for 20052008
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PanelB: Total Dollar Volume of Fails-to-Deliver for 2005-2008
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