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Short-selling and the Weekend Effect
in Stock Returns

Abstract

This study employs daily short-selling data for N&8Q stocks to explore whether speculative
short-selling causes a significant portion of thearved weekend effect in stock returns. We
find that the weekend effect in returns persistsnduour sample period. We also identify a
weekend effect in customer (speculative) shorirgglbecause this type of short-selling
constitutes a larger percentage of trading volum#&londay than on the preceding Friday. And,
our analysis reveals a weekend effect in dealett-sledling that is different from that of
customers. The result for dealers conforms tantiteon that dealers actively bring liquidity and
stability through their market-making activitie®ur main finding is that speculative short-
selling does not explain an economically meaningtution of the Monday-Friday difference in
returns, even among the firms that are most agtstebrted. This finding contradicts the results
of some prior research.



Short-selling and the Weekend Effect
in Stock Returns

|. Introduction

An intriguing phenomenon in financial marketshe wveekend effect, which is the term
for the fact that Monday’s returns often are sigaintly lower than those of the immediately
preceding Friday. French (1980) first called attento this anomaly, and numerous researchers
have sought an explanation in the years sincemkasid Stambaugh (1984) establish that the
phenomenon has been a regular feature of the feldandscape for many years, but they
uncover no evidence that it is specific to firmesiand they reject the possibility that it arises
from measurement error. Lakonishok and Maberl@@ @ttribute some of the Monday-Friday
puzzle to the differential trading patterns of ingtons and individuals. Sias and Starks (1995)
document an association between the weekend effielcinstitutional ownership. Abraham and
Ikenberry (1994) and Chan, Leung, and Wang (208k}e Monday’s return to a stock’s
holdings by institutions and individuals. Damoda(2989) explores whether a tendency of
corporations to release bad news on Friday aftentarkets close could account for depressed
Monday share prices; he reports evidence of omhgak connection. Wang, Li, and Erickson
(1997) find a Monday effect only in the final weakshe month.

Chen and Singal (2003) propose that short-selling explain a significant part of the
weekend effect. They hypothesize that “the ingbib trade over the weekend tends to make
many short-sellers close thepeculative positions at the end of the week and reopen thiehea
beginning of the following week leading to the wee# effect, where the stock prices rise on
Fridays as short-sellers cover their positionsfaldbn Mondays as short-sellers reestablish new

short positions” [page 2 — emphasis added]. ThelySupport for the hypothesis in the positive



association between stocks’ weekend effects andrtianthly levels of short interest, which is
the ratio of a stock’s number of shorted sharesgjasrted monthly by the exchange where it is
listed and traded, to its number of outstandingesiia One strength of this monthly series of
short interest, which Chen and Singal use as aoatat of the relative level of speculative
short-selling, is the fact that it has been (histily) the only publicly available data on short-
selling. Another strength is that it is an act@lnt of the number of a stock’s shares that are in
short positions.

The data series does, however, have several wesdsieBirst, the monthly number of
shorted shares is drawn from just one day in thddhaiof the month, and there is no guarantee
that this day is representative of all days inrttanth or reflective of patterns in the short-sejlin
of Mondays and Fridays. Second, short intereshigndifferentiated aggregation of several
categories of shorted shares. Itincludes sha@texl by, among others, dealers in market-
making, those shorted by arbitrageurs active irogiteons markets, and those shorted by
investors who anticipate price decline or relatimglerperformance. Only the shares of the last
category are likely to reflect the speculative\attithat, according to Chen and Singal, might be
partly responsible for the weekend effect in resurfinally, the relative sizes of these categories
that comprise short interest could change subsigntiver time, with the undetectable result
that a stock’s reported short interest could ris@ly in a month even if the speculative
component of short interest actually declined.

Because of these considerations, the hypothegishba-selling explains a significant
part of the weekend effect deserves further exatmimavhen new and different data become
available. Therefore, the purpose of this paptr nduct that examination with the help of an

extensive dataset of daily trades, including skal¢s, for a large number of stocks traded

! Chen and Singal measure the weekend effect askisteturn on a Monday minus its return on thevjpus
Friday. Consistent with prior studies, they fihatt Monday returns are significantly lower thardBsi returns.
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through NASDAQ'’s National Market System (NMS) betneSeptember 2000 and July 2001.
This rich and precise dataset enables us to doadhiengs Chen and Singal were unable to do.
Thus, we can separate daily short-selling by NASKQIers from the short sales by their
customers. This important distinction allows usissess the different relationship that the
weekend effect may have with customer (largely glagiwe) short sales versus shorting that
primarily represents the dealer market-making.inalfexample of the superiority of our dataset
is that it gives us the precise changes in shdliitgen individual stocks between actual
Mondays and Fridays and thus frees us from hawaraxtrapolate possible relative short-selling
across stocks on the basis of their monthly measafrshort interest.

The paper proceeds in this way: the next secléstribes our data and sample and
explains why the data provide a more reliable fooempirical analysis than the short-selling
data recently released under the SEC’s Regulatit®.5 The third section presents our tests
and statistical results, and a final section cosetu

We can summarize our findings this way. Firstweekend effect in returns, which
Chen and Singal tracked up to 1999, persists foBNAQ stocks through our sample period of
2000-2001. Second, customer short-selling dispgayeekend effect of its own because
customer-shorted shares on average constitutger lpercentage of share volume on Monday
than on Friday. (This difference is more pronouhfe firms of smaller market capitalization.)
However, the raw number of shares shorted by cua®iends to be greater on Fridays than on
Mondays.

Third, short-selling by dealers also exhibits a kezwl effect, but it is exactly opposite of
the weekend effect in customer short-selling, bsealealer-shorted shares constitutenar

percentage of trading volume on Monday than onairidThis result for dealers is consistent

2 For details regarding Regulation SHO, see Secsiitiel Exchange Commission Release No. 50103; Bil&SR-
23-03, July 28, 2004.
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with certain implications of Griffin, Harris, andopalogu (2003) and conforms to the notion that
dealers actively bringing liquidity and stability the market by selling short when stock prices
are rising. Our evidence of this key differencens®n short-selling by dealers and customers is
new to the literature and has important implicatiéar anyone engaged in short-selling research.
Our final conclusion is that speculative shortiaglby customers does not explaion a
meaningful portion of the observed weekend effedtock returns. Consequently, the weekend

effect in returns remains an unexplained anomaly.

[I. Data and Sample

A. Structure of Recordsin Dataset

The source of our data is NASDAQ’s Automated Canéition Transaction Service
(ACT), which processed the vast preponderanceaastctions in NASDAQ-listed stocks during
our study period. The ACT-based dataset inclulgs@cessed trades from the daily 9:30am-
4:00pm sessions between September 13, 2000 and@udP01> We are unaware of any
equally rich and detailed dataset dealing withNB&SDAQ from this or any other periddlt is
also important to note that, shortly after 200&, BCNs (Electronic Communication Systems
such as Archipelago and Island) starting repottivagy trades through other Self-Regulatory
Organizations. As a result, ACT files from laterays cannot supply the almost comprehensive
record of NASDAQ trading that our dataset provitteshe 2000-2001 period.

A specific protocol is followed for reporting atimto ACT: (1) a market-maker in a
trade with a non-market-maker reports the tradeth@ seller in a trade between two market-

makers files the report; (3) the NASD member inadé with a non-NASD member reports the

% Odd-lot trades are not included in our sample.
* Boehmer, Jones, and Zhang (2005) have a largdetaded but proprietary dataset that applies twtsind other
trades on the NYSE for the 2000-2004 interval.
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trade; and (4) the seller in a trade between twmbsgs is responsible for reporting. As
described below, this protocol for trade reportiaips us to separate dealer short-selling from
customer short-selling.

In the ACT record, a short sale is indicated batry into either the REPORT_SHORT
field, which means the reporting entity has flagtezltrade as a short sale, or the
CONTRA_SHORT field, which means the counterparty imalicated that the trade was short.
In addition, the details in the ACT record of adganclude characteristics such as the stock’s
ticker, date, time, number of shares traded, tgagnce, and whether ACT has passed the record
of the trade to the “tape” (i.e., the public reqor@his final item of information is particularly
important in the cases of trades conducted thramgBCN. Each of those trades generates (at
least) two records — because the ECN is technitadlycounterparty for both the buy and sell
sides of the trade — but ACT reports only one &t#pe> To avoid double-counting, we restrict
our sample to only the transaction records thaeweported to the tape, whether they were
executed through an ECN or on another venue.

To distinguish between customer and dealer shte$ sae make use of the daily file of
guotations in order to identify who, during eacly ddour sample period, was serving as a
market-maker (i.e., actively posting bid and as&tgs) in a stocR. With this information, and
the trade reporting protocol described above, €agts short sales in a stock are broken into
two major categories: dealer short-selling andarasr short-selling. Dealer short-selling
consists of the short-selling by NASD members wieoerfunctioning as dealers on the day.

is crucial to note that, during the time of our géenNASD rules required market-makers to

> An ECN-reported trade could include up to thremrds depending upon which side(s) of the traderteg.
® Any market-maker that did not offer competitivel bir ask quotes on a day was considered inactid@an
customer rather than a dealer that day. Mostefaiger market-makers actively quoted on theickst@very day.
"We excluded trades reported by ECNs from our nreasiudealer short-selling.
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identify all their short sales. Consistent withrg@iance with these rules, the REPORT_SHORT
field of our files reveals substantial shortingity. ®

The second category, customer short-selling, cosit@i short sales that, according to the
trade reporting rules and trade records, wetenade by dealers acting as market-makers on the
day of the trade. This example illustrates oucpdure: If the reporting entity on a trade
marked itself as buying and the counterparty dmgedhort, then we classified the trade as a
customer’s short sale. The reason is that, istieting party had been a dealer, then that dealer
would have been required by ACT’s protocol of reéjmgy to file the trade report. And, when the
reporting entity on a trade marked short was thierse the transaction, and that seller was not
an active market-maker on that day, the trade \&asrmaarked as a customer’s short sale.

Within each category (dealer and customer), treeamiadditional distinction, based on
whether the short sale was designated as “exempitedVASDAQ Short Sale Rufe Regarding
customers, NASDAQ allowed the exempt designatiorsfort sales related to certain non-
speculative activities including hedge transactioypgualified options market-makers, arbitrage
of differences in a stock’s price on U.S. versugifgn stock markets, convertible bond arbitrage,
and the hedging of deliveries due in a few daysthése cases, the field labeled
CONTRA_SHORT in the ACT record would contain an “d&ther than an “S”.

For dealers, the designation of exempt was desifpreshort sales which were executed
as part of bona fide market-making at the prewvagifinside” bid following a down tick. And

dealers, when reporting their trades, were requoespecifically distinguish between short and

8 As page 3 of Chapter 9 in the NASDAQ Trader Marftatised January 2000) states: “Under revisioSASD
Rule 6130(d)(6) implemented in 1997, Market-makersnust denote all short sales ... as short sales.”

® NASDAQ’s Short Sale Rule (Rule 3350) was, in cample period, analogous to the “uptick” rule for SF-
listed securities. The major difference was thaleR3350 used a bid-test instead of the tick-tpptiad by the
NYSE. Generally, the rule prohibited short-sellatghe bid if it was lower than the preceding b&ee NASD’s
Notices to Members, 94-68 and 94-83, and interposts (IMs) to the rule contained in IM-3350 of NB3Manual.
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short-exempt transactions. For example, the iogtms from pages 3-4 of Chapter 9 in the
NASDAQ Trader Manual (revised 2000) state:

Under revisions to NASD Rule 6130(d)(6) implemenited997, Market-makers

that are exempt from the rule now must mark thé&iTAeports to denote when

they have relied on a short-sale rule exemptiod,thus must denote all short

sales—both exempt and nonexempt—as short salesrdingly, if you effect a

non-exempt short sale (e.g., a short sale duringpdnd or a short sale at least

1/16 above a point on a down bid, assuming a speaf 6), you must mark your

ACT report as a short sale. If you effect a shal® ¢ reliance on an exemption to

the rule, you must mark your ACT report as an exeshprt sale.

An exempt trade by a market-maker would be sigaifig an “X” in the
REPORT_SHORT field; if the dealer did not needltins the exemption for the short sale (i.e.
it did not violate the bid-test) the field wouldrtain an “S”. The reporting of both non-exempt
(the majority of dealer trade reports) and exertig (inority) short sales by active dealers
makes our dataset quite different from the 2005 $td€ed data discussed in Diether et al.
(2005a) who state that all dealer short tradekeir sample are designated in the record as
exempt short sales.

Thus, we are confident that a consistent reviethefreport fields, guided by the
reporting rules and the quotations file, can adelydit the sample’s large set of daily short
sales into a 2-by-2 matrix, for customers vs. dsaknd for non-exempt vs. exempt. For
convenience, we will apply the following labelsth@ shares in these classes: “customer-
shorted,” “customer-shorted exempt,” “dealer-shftand “dealer-shorted exempt®

B. Specification of Key Measures of Short-selling

Customer-shorted shares were very likely sold acafative trades by sellers who

anticipated subsequent share price decline onivelahderperformance. Therefore, they

represent the speculative component of overallisesling that Chen and Singal suggest may be

9 Note: we could also have referred to “customemrtas “customer-short non-exempt,” and “dealevrhas
“dealer-short non-exempt.” For brevity in expasiti we chose the nomenclature presented.
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linked to the weekend effect in stock returns. tGorer-shorted shares represent speculative
trades because any seller engaged in some nonlzpeetype of short-selling who could have
claimed exemption from the NASDAQ Short Sale Ruke pave the right to trade “short
exempt”) would likely have done so, because themgt®n would have allowed the sale to go
forward when shorting would otherwise have beeribited by the bid-test rufe.We do,
however, recognize the possibility that certainvégt(e.g. convertible bond arbitrage) that
could have qualified as “exempt” short-selling nighve been executed and recorded in the
ACT database as “non-exempt.” This might occar ¢ustomer did not want to be burdened
with the special restrictions, paperwork, and ptétaudit that is associated with “exempt”
short sale execution. In a later section of theepawe explore the impact on our findings of the
possible inclusion of cases of convertible bondteate-related short-selling in our measure of
speculative short-selling.

The majority of the dealer-shorted (non-exemptjes which is our largest category in
both number of trades and of shares, were prolrahtket-making moves (or, less likely for our
sample period, brokering moves). It is possibteyéver, that some of a dealer’s short non-
exempt trades represented proprietary investingiftber the dealer’s desk or some other unit
within the firm. Though we are not able to ideptiiese trades directly, we are able to test
whether a stock’s total of dealer-shorted non-exeshpres tended to have a consistently
substantial number of speculatively shorted shafé® details of the testing are in the Appendix
and they lead us to conclude that dealer-shortaeshn our sample primarily resulted from

market-making.

" Note that it is quite unlikely that any custombpged or dealer-shorted trades marked as exemsipaculative
in nature. The exemption is only available for +speculative activities, and trades marked as ekemyd be
subject to eventual audit for potential abuse.
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C. Comparison of the ACT Dataset with the SHO Data

In 2004, the SEC adopted Regulation SHO which miaada pilot examination of short
sales in approximately 1,000 stocks of U.S. comgmhbetween 2005 and 2006. Also, SHO
required that all Self- Regulatory OrganizationR(3) release to the public the trade data for
short sales, beginning in January 2005. The datddanclude the ticker, price, volume, time,
listing market, and whether the short sale wasv@s not) exempt from short-sale rules. The
SROs are the New York Stock Exchange and the NASIS&§gk Market, among others.
Several studies of the SHO data have appearedding Diether, Lee, and Werner (2005a and
2005b) and Boni (2006).

Some key differences between the SHO data on NA@BWcks and our dataset deserve
attention and suggest that our dataset is a mbablestool of empirical analysis. For example,
the SHO data do not distinguish between custom@édaaler short-selling. As we mention
above, during our sample period both types of gadnts submitted exempt and non-exempt
short trades. And, as our tests detailed belowakshort-selling by customers is distinctly
different from short-selling by dealers. By repagtonly the split between exempt versus non-
exempt, the SHO data fail to separate short sdlessbomers from those of dealers, leaving the
category of non-exempt an aggregate of trades imadé/erse parties with quite different
motivations. This weakness renders SHO data kesfsiuthan ACT data for testing hypotheses
about the relationships of shorted shares to deflyns.

In addition, some trade reporting policies alsteptally undermine the usefulness of
SHO data. For example, the Securities Industrygission received a no-action letter in 2004
from the SEC regarding the distinction between saiod short exempt trades on markets such as

Archipelago that used masking procedures to impieriiee SHO pilot experiment.



Where the market centers have automatic programprimgedures in place to

"mask" the application of the Price Test for thivPSecuritiesit is not necessary

for market participants submitting ordersin such securities to those market

centersto distinguish between " short" and " short exempt" orders, as such

market centers will generally allow orders markeddtt” in these Pilot Securities

to be executed without regard to a Price Tesligitand bold added}

This blurring of the line between short and shagrept orders may make it difficult to draw
firm conclusions from much of the SHO data curnebging released to the public.

In sum, the ACT dataset used in this study is npoeeise and richer in detail and scope
than the SHO data. The analysis contained herghexgfore, a foundation that is stronger than
that supporting recent papers concerning shoiirgesind SHO-based informatidh.

D. Formation of Sample

The stocks we analyze are drawn from an initial@arof over 3,000 U.S.-domiciled
companies whose common shares were listed on tf8&DQ and covered by ACT during the
period September 13, 2000 to July 3, 2001. Tommize the potential for drawing improper
inferences from thinly traded stocks, we deleteglsiock that (a) did not trade every day and (b)
had average daily volume of less than 50 tradegl@ein the sample period. These criteria
reduced the sample to 1,314 stocks. During thi®g@ethe value of numerous NASDAQ stocks
changed dramatically, and the NASDAQ Value-Weightetex fell by approximately 45%. By
contrast, as Figure 1 illustrates, the NASDAQ Elys@leighted Index during the period was
almost unchanged. The movement of this latterxraiggests that, because our tests do not

weight returns by firm size, the sample period dugsbias weekend returns in a negative

direction. Nonetheless, to verify that our findsreye not an artifact of a generally declining

12 See www.sec.gov/divisions/marketreg/mr-noactiof4105.htm.

13 Despite the obvious unique value of our datasetnete two limitations. First, ACT files do notitify
purchases that “cover” or reverse short salesghignregard, it is exactly like SHO data. Secohd[ records do
not indicate whether a seller transacting throinghSmall Order Execution System (SOES) is shortBgcause
SOES handled only about 2% of all NASDAQ transaxdian 2000-01, the number of missed short salpsoisably

not large. (See NASDAQ'’s websiteww.marketdata.nasdag.cofor more details

10



market, we also conduct some tests for separatsauples of our time period. CRSP is the
source for all data on returns of stocks and tdexes.

For our analyses, we define the week as Wednesdag tfollowing Tuesday. For
example, the first sample week runs from Wednes8agtember 13 until Tuesday, September
19. Further, we consider only those weeks in wkhehNASDAQ market was open for each of
the five trading days (Wednesday, Thursday, Fritlégnday and Tuesday). As a result, the
final sample consists of 35 five-day trading wefeksthe 1,314 stock¥'

We conduct tests on this full sample, as well asaansubsamples of stocks that were
subjected to relatively high amounts of speculasivert-selling. The two subsamples are the top
half and the top quartile of the 1,314 stocks aaked by their daily median ratio of customer
shorted shares to outstanding shares within thelsaperiod. Testing with these subsamples is
important because some of the 1,314 stocks expedevery little short-selling during the
sample interval. Thus, a careful evaluation oflthikage which Chen and Singal proposed for
short-selling and weekend effects in returns mudtide a direct exploration of the sub-samples
of stocks that experienced the more active speealahorting activity.

Table 1 presents, for each day of the week, theaxrard median of the return, trading
volume, and shorted shares in each of the fougoats of short-selling. Return is defined in
the customary way for NASDAQ stocks: the pricenfrthe last “print” on one day less the price
from the previous day’s last print, divided by tager price’®> Trading volume equals the total

number of shares traded during the day, as recondddSDAQ’s statements. For each

4 This restriction led us to drop the weeks inclgdithanksgiving, Christmas, New Years, Martin LutKarg Day,
President’s day, Easter, and Memorial Day. Keigh @tfambaugh (1984, Table I, Note b) impose a sirndatrol
when they excluded cases of multiple-day returngnidividual weekdays and Monday returns extendingr three
days. By contrast Chen and Singal defined a waktksrthe time between the first trading day ofutkeek less the
last trading day of the preceding week.
!> 0n the NASDAQ market, the last “print” is the lastorded transaction; in the vast majority of sasiee last
print pertains to the last trade of the day or ofihe very last trades. There is a slight chahogever, that the
last print refers to a trade that occurred somersdx before the day’s final trade, if the deales slaw to report it.
However, NASDAQ rules require, and audits monitoinsure, that a report is made within 90 secorfidseotrade.
11



category of shorted shares (customer-shorted, delateted, and so on), the table contains both
the number of shorted shares and its percentaigadihg volume.

The method for normalizing the number of shortearet (of whatever category) for
inter-firm as well as inter-temporal comparisossam important choice, and we want to explain
here why we normalize by trading volume. AsquiRrathak, and Ritter (2005, p. 249) argue that
the question being addressed determines whethdedhshares should be normalized by
outstanding shares or by total shares traded.c@&htal question of our paper is whether short-
selling across weekends has a link to share promeements over those weekends. Thus, the
guestion revolves around the establishment of pitigethe interplay of buyers and sellers, and
normalizing bytotal sharestraded reflects the importance of short-selling to thmérplay.
Boehmer, Jones, and Zhang (2005) and Diether,drekWerner (2005a) also take this
approach®

An example will illustrate our view. Two firms, &nhd Y, are alike in number of
outstanding shares (10,000) and customer-shoree@sk100) and all other shorted shares (0) on
a particular day. That day, Firm X’s trading voleims 200 shares, while firm Y’s volume is
1,000. Normalizing by volume captures the subsibhdifference in the role and impact of
short-sellers relative to other market participants0% of volume in X versus 10% in Y's. The
alternative — normalizing by outstanding sharesodld assign the same ratio to both firms
(100/10,000 or 1%), and that single ratio failsdftect the key fact that short-selling was a far

bigger part of the trading in X than of the tradingy.'’

16 By contrast, Desai, Ramesh, Thiagarajan, and Batairian (2002), in their study of monthly returrasdr the
ratio of shorted to outstanding shares. DechowitdduMeulbroek, and Sloan (2001) make the saméeho
" The use of this volume-based percentage to explice movements is consistent with our prior decigo
identify subsamples of actively shorted stocks Bans of a ratio based on outstanding shares.atrcéise, we
were looking at the long-term situation acrosssteple period, while our tests are directed towprite
movements on individual Mondays and Fridays.
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Panel A of Table 1 presents descriptive statisticshe entire sample of 45,990
observations (or 1,314 stocks over 35 weeks); PRupertains to the 22,995 observations on the
657 stocks in the upper half of the sample (65¢kst@cross 35 weeks); Panel C presents
statistics for 11,515 observations, or the top tjeanf stocks (329 over 35 weeks). Though we
report and discuss our statistical tests below esfaatures of this table deserve special notice.
First, in all Panels, returns on Mondays exhibismand median values that are lower than on
any other weekday, including Friday. Thus, ouradat appears to be consistent with that of
Chen and Singal, who uncover the traditional wedlaffect in NASDAQ returns as late as
1999. Second, the table’s computations regardadjrtg volume recall those of Lakonishok and
Maberly (1990), because Monday’s level of totalrekdraded is lower than that of any other
day, in all three panels.

The third interesting feature, common to all panisl$hat the customer-shorted shares
present a very complex weekend effect. For exanvpbeday’s customer-shorted shares are on-
average fewer than those of Friday’s. This findesgxactly opposite what is expected generally
if the weekend effect is due (at least partialtyspeculative short-selling activity. In contrast,
however, customer-shorted shares as a percergddfdr volume is higher on Mondays than on
any other day of the week, which is quite consistéth a potential linkage between speculative
short-selling and the weekend effect. These sagynaontradictory results arise because
trading volume on Mondays tends to be so much Idigan trading volume on other days of the
week that customer shorting as a percentage om@knds up being the highest on Mondays.

Fourth, the number of dealer-shorted shares adpbrcentage of volume are large,
and both measures are lower on Mondays than on d@dlys. Fifth, while the customer-shorted
exempt category is very small, the dealer-shorkeangt shares amount to more than one-tenth
of the number of dealers’ non-exempt shares. Ha interesting point is that, for the full

13



sample (Panel A), the percentage of trading voltimaeis attributable to the combined four
categories of short-selling (customer, dealer,aust exempt, and dealer exempt) is
approximately 25% on each weekday. This is vanjlar to the percentage of overall shorting

to volume reported by Diether et al. (2005a) inrthealysis of SHO data from early 2005.

[1l. Tests and Results

A. Weekend Effectsin Returns

To explore whether the returns during our samptegdexhibit the traditional weekend
effect, it is not sufficient to simply compare aage returns on Mondays to average returns on
Fridays. Instead, it is necessary to compute iffiereince between each stock’s return on
Monday versus its return on the preceding Frid@gnsequently, Table 2 reports the mean and
median of this difference over the 35 sample wéekthe entire sample of stocks (Panel A),
stocks in the upper half of the sample, based npedian ratio of shares shorted to outstanding
shares (Panel B), and stocks in the top quartitbesample, by median ratio of shares shorted
to outstanding shares (Panel C). In every pahelitean and median value for Return (%) is
negative, and the corresponding p-values for tlestt{of the mean) and the Sign-test (of the
median) support rejecting the hypothesis of nced#iice between the returns of Monday and the
preceding Friday returns. In sum, these resultsgty indicate the presence of a weekend
effectin returns for our sample of NASDAQ stocks.

B. Weekend Effectsin Short-selling

The second row of each panel in Table 2 reportsdhees for the mean and median of
the difference between each stock’s (speculativsjoener-shorted shares as a percentage of
trading volume on Monday versus the preceding kridehese numbers reveal a weekend effect

in short-selling, as customer-shorted shares constitute a higheem@age of Monday'’s trading
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volume than of Friday’s in the full sample and thve subsamples. Every mean is positive and
statistically significant with low p-values; two tife medians are positive and also significant.
Note that the median in Panel A requires some espilan: The reported value is zero yet the
corresponding p-value is low and indicates thatpiyeulation median is different from zero.
The reason for this result is twofold: (1) 5,561Fe total of 45,990 observations had zero
values, because some stocks in the full sampleatiéxperience any short-selling before and
after some weekends; (2) but 20,761 observatioms pa@sitive, while 19,578 were negative.
The Sign-test, as performed by the SAS statispiaakage, ignores all observations equal to the
hypothesized median — here, zero — and perfornesileéions with the others. Because positive
values outnumber negatives by 1,200, the Signstggborts rejecting the hypothesis of a zero
population median® A complementary and important point is that, agistocks with some
regular speculative short-selling (Panels B and®nday’s value of customer shorted to total
traded shares is above Friday’s in the majoritgludervations.

The third and fourth rows of Table 2 present témta weekend effect in (a) dealer-
shorted shares as a percentage of volume andtébptmaler-shorted shares (equal to dealer-
shorted non-exempt shares plus dealer-shorted eéxsdrapes) as a percentage of volume. Both
percentages exhibit a weekend pattern as botsubstantially and significantly higher on
Friday than on Monday. Therefore, both categories of short-selling appede positively
linked to volume, because on Fridays when volumdgeo be higher than on Mondays, total
dealer-shorted exempt and non-exempt shares tdmelnore common. Additionally, both
categories of shorted shares move in the opposéetdn from customer-shorted shares and
they clearly represent, as we have stated, traafiagdifferent type and motivation. For this

reason, our separation of customer from dealeit-st@tiing and the determination of their

18 See Syntax for Proc Univariate in SAS 9.1 for Wiwd, SAS Institute, Cary, N.C.
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individual relationships to the weekend effect pdevinsights that cannot be obtained from
either the short interest data utilized by Chen &imdjal or the more recent SHO-based data.

C. Tests of the Linkage between Weekend Effects in Returns and in Short-selling

We next investigate through OLS and panel regrassihether the Monday-Friday
pattern inreturnsis associated with weekend effects in the typesharft-selling. The model
specification takes the following form:

R(M-F)it = fo + p1 CustSSVol(M-F)i; + f», TDeaSSVol(M-F)i; + e (1)
where (M-F) designates the Monday less the pregdélitay value, R refers to daily return,
CustSSVol is the customer-shorted shares as amageeof trading volume, TDeaSSVol is the
total dealer-shorted shares (the sum of dealer pixand non-exempt shorted shares) as a
percentage of trading volume, i refers to the sttt t to the weekend, and e is the disturbance
term.

If speculative short-selling is at least partlyp@ssible for the weekend effect in stock
returns, we expect to find a significantly negatpazameter estimate for CustSSVol(M-F),
because returns should move in the opposite dorecti speculative short-selling’s portion of
trading volume. This hypothesis is consistent uhih fact that short-selling represents a shift in
the supply curve for shares, which does not neagssause or accompany an offsetting shift in
demand. Thus, short sales at any tioeteris paribus, should (a) prevent a stock’s price from
rising much above its current level or (b) force grice down from its current level. Several
papers that focus on longer horizons provide evidehat at least indirectly supports this view.
Asquith, Pathak, and Ritter (2004) report that abrad monthly returns are negatively related to
their previous month’s short interé&tD’Avolio (2002), Geczy, Musto, and Reed (2002)d a

Jones and Lamont (2002) find that costly-to-shioares post low average returns over time.

19 For additional evidence, see Desai, Ramesh, Tifgs and Balachandran (2002) as well as DechauttpH,
Meulbroek, and Sloan (2001) and Boehmer, JonesZhadg (2005).
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Similarly, Boehme, Danielsen, and Sorescu (2006yvstvervaluation is likely in stocks that are
difficult to short and are the subjects of widelgpersed opinions.

Equation (1) incorporates the variable TDeaSSVdRM-which represents all dealer
short-selling, rather than a variable based on debjler-shorted non-exempt shares. The reason
is that Exempt sales differ from non-exempt onlgaaese of the location of the bid price. When
we ran regressions with only dealer-shorted nomagteshares in place of TDeaSSVol(M-F), the
results (available on request) were quantitativelyy similar to those presented here. That is not
surprising since, as Table 2 shows, dealer-shastedhpt is a small part of total dealer short-
selling.

We expect to find a positive value for the coe#fidi of TDeaSSVol(M-F) if dealers’
short-selling is fundamentally transactional andtezl to market-making. Such behavior
provides liquidity and does not have the dampeimmgact on price that non-exempt short-
selling by customers would have. This argumenivdrsupport from Griffin, Harris, and
Topalogu (2003). Analyzing NASDAQ trades from M2800 to February 2001 (an interval that
is quite close to our September 2000-July 2001 sapgriod), they find that increases in a
stock’s price prompt institutions to surprisinglyick purchases of shares but individuals to
equally quick sales. It is plausible that instdngal volume is greater, which will create an
imbalance in demand and supply. Dealers accomnmgodis imbalance as part of market-
making activity would need to use a substantial beinof shorted shares to provide liquidity and
stability to the market. This shift in the supplyrve of shorted shares therefore meets an
unanticipated upward shift in demand, with the lethat a stock’s ratio of dealer-shorted shares
to trading volume will be relatively high on dayfrising prices and low when prices fall.

Because many stocks post a higher return on Ftidmyon Monday, Friday’s ratio of dealer-

? Diether, Lee, and Werner (2005) also indicate shatt-selling by dealers is likely to be contrariecause of
their role as intermediaries.
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shorted shares to trading volume should be hidieer Monday’s, which is consistent with the
summary statistics reported in Table 2. Therefaewould expect that our regression of the
weekend difference in return on the weekend diffeeen dealer-shorted shares to trading
volume to produce a positive coefficient.

Before turning to the results, we want to explalmyshort-selling by either customers or
dealers is not an endogenous variable (i.e., inflad by the dependent variable of return) and
why our regression equation is correctly specifigde recognize thabme short sales occur in
quick response during the trading day to upwandelsas downward changes in prices.
However, that fact regarding intra-day short-selittoes not undermine our methodology
because it analyzeggregated daily data and not individual trades within a trading.dall our
recorded short-selling and other transactionsstoek take place during the 9:30am - 4:00pm
session, while the stock’s daily return refleces phice in the day’'s last NASDAQ print and the
previous day’s last print. Therefore, the valukthe variables for volume and shorted shares
are “fixed” in the classic econometric sense: taeypredetermined and hence independent of
the value of daily return (Greene (1993), p. 58Ihe only way that the price of a stock’s last
print could be contemporaneous with the day’s skeliing or volume is if all that short-selling
and all that volume were to take place in the d@assrecorded trade. None of the 45,990
observations in our sample is a day of a singldetra

Table 3 reports the results of regressions with @h& techniques based on one-way
fixed effects (for time, which is the weekend) awd-way fixed effects (for time and the
individual firm). The first column for each teclyoie in each of Table 3’s panels is devoted to a
regression where the only independent variablessocner-shorted shares, and the second

column includes both customer-shorted shares aal@rdehorted shares as independent
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variables. (Note that in the fixed effects regi@ss, the fixed effect parameter estimates are not
reported.) Several aspects of these estimates spegial attention.

First, the coefficients for CustSSVol(M-F) are nigain every case and statistically
significant in 16 of the 18 regressions. Thesaltesmply that customer-based short-selling
varies inversely with daily returns across the veeek and seems to support the notion that
speculative short-selling is at least partiallypassible for the weekend effect in stock returns.
However the size of the coefficient is rather sptak maximum parameter estimate (across all
18 regression estimations) in absolute value, g @078 (see Panel C, OLS regression). That
coefficient implies that a firm with a 0.127 valigg CustSSVol(M-F) would have an associated
weekend effect in returns of only -0.013%Therefore, despite the statistical significante o
many of the coefficients for CustSSVol(M-F), th@eomic connection between the two
weekend effects (speculative short-selling andrneiuis sligh?? This means, of course, that if
speculative short-selling is actually responsiblesome part of the weekend effect, its causative
impact during our sample period would be very, $mal

Second, each of the nine estimates involving TD¥a88$I-F) is statistically significant
and positive. The positive sign, which reflects tiealer’s use of shorted shares in market-
making, shows that dealer short-selling has thesipp link from that of customer shorting,
which posts only negative coefficients in the regrens. Other researchers should be cognizant
of this finding: non-exempt short-selling is clganlot a homogenous category. As illustrated by
these results, there are very distinct differefsdsa/een customer and dealer shorting activities.

The third important aspect of Table 3 is the glote R-squared (less than 1%) of every

OLS regression. Though the R-squared for the pageéssions is somewhat higher at 20-25%,

2L As shown in Panel C of Table 2, the mean valu€isstSSVol(M-F) is 0.127. The mean weekend effect,
Return%, (as shown in the same panel) is 0.560%.
2 \We believe it is quite important to focus on tieeromic significance of parameter estimates givemarge
sample size, and Lindley’s (1957) paradox.
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the bulk of that increase is clearly due to thdusion of the time (weekend) variable, because
the two-way fixed-effects (both time and the firmayjressions have little additional explanatory
power. This result indicates that much of the vesekeffect in a stock’s returns is systematic, or
reflective of market-wide phenomena, and is noselprelated to short-selling in the stock by
either customers or dealers. Indeed, to furthexshgate the linkage between speculative
(customer) short-selling and the weekend effecgianrns, we examine the resulting R-squared
from estimating the three one-way fixed effectscdpmations while only including
TDeaSSVol(M-F) (i.e. we did not include CustSSVolf)). In each of these estimations, the
R-squared was equivalent to the R-squared showadh panel of Table 3 (0.116, 0.182, and
0.222 in Panels A, B, and C, respectively). Consat]y, during the time period we examine,
customer short-selling adds essentially no additierplanatory power in the model estimations.
In sum, the results of these estimations do ngpauphe Chen and Singal hypothesis that short-
selling by speculators can explain a meaningfutiporof the observed weekend effect in stock
returns.

D. Check for Robustness: Subsamples Based on Firm Sze

To determine if our inability to find an economigameaningful link between the
weekend effects in returns and speculative shdimgés due to sample aggregation issues, we
next repeat the full array of tests on three sulpd@srbased on the size of the firms, as measured
by median market capitalization during the sampleqal. The approach we utilize conforms to
the spirit of Chen and Singal who control for maréapitalization by sorting stocks into size
deciles. Our large-cap subsample consists of 3fidiBns with median market capitalization
above $1 billion; the medium-cap subsample consistise 244 with median market
capitalization between $500 million and $1 billi@md the small-cap subsample consists of the
713 firms with median market capitalization beloB0® million.
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This partitioning by firm size is methodologicallgeful because it recognizes two key
features of the market for equity lending. Fiest,D’Avolio (2002) shows, shares of the large
firms are more readily available (or cheaper ohb&dr borrowing by short-sellers, because
institutional investors, who make shares avail&dending, are more likely to hold the stocks
of large firms than of small firms. Second, exdetraded put options — a practical substitute
for short-selling, as Diamond and Verrecchia (1983te — are offered more for shares of large
companies than of small ones, and the liquiditputfoptions rises with the size of the firm
whose shares underlie the options.

Table 4 presents the descriptive statistics fosstiissamples. Interestingly, the means
and medians show the weekend effect in returnenemlly lower in absolute amount for the
large-cap stocks of Panel A but is pronouncedHerstocks of the medium and small firms of
Panels B and C. The table also records that tteeptge of volume attributable to customer-
shorted shares is larger on Monday than on Fridaach panel. Finally, in all three groups, the
percentages of volume for both dealer-shorted gampt) shares and total dealer-shorted
shares move differently from the percentage basetlistomer-shorted shares, because they are
higher on Friday than on Monday.

Table 5 presents results from estimating equaftipmof each subsample. The coefficient
estimates reported in the table are mostly sinmlaize and sign to those of earlier tests. The R-
squared values in every panel are once again lovslhow that, regardless of the size of the
firm, the weekend effects in both types of sholtiraghave at most an economically small
association with the weekend effect in returns.bgfore in Table 3, the inclusion of the dummy
variables for the weekends (the one-way fixed ¢dfeegression) creates the most substantial
improvement in explanatory power, and this is #errindication that the weekend effect in
returns is market-wide, rather than a phenomenduced by speculative short-selling.
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E. Convertible Arbitrage and Non-Exempt Customer Short-selling

Convertible bond arbitrage consists of buying thefficiently priced) convertible bonds
of a company, while simultaneously shorting theartying stock. This strategy leads to a fully
hedged position, and results in arbitrage profiessspective of the movement of the future stock
price. Subject to certain conditions, NASD rulgerapt short-selling related to convertible
bond arbitrage from the bid-teSt. However, some arbitrageurs may be reluctantiliaeithe
exemption because of aggravations associated Wwigbt{ing up special accounts and/or (ii)
facing potential future audit of the legitimacytbé claimed exempt activity. Therefore, some
portion of hedged customer short-selling activitgttcould have qualified as “exempt” may have
been executed and recorded in the ACT databassasexempt” (what we have categorized as
“speculative”) short-selling

To the extent that this type of activity occurrgatould introduce noise into our tests of
the relationship between speculative short-sebing the weekend effect in returns. We do not,
however, anticipate that the impact of this potdmhis-categorization on our finding is
substantial because once initiated, both the simaiiong positions of convertible bond arbitrage
would be held until conversion, and not closed aveekends.

Nonetheless, to investigate the potential impachisfarbitrage on our results and
conclusions, we deleted the 255 sampled firmsreqadrted convertible debt on a balance sheet
at any year-end 1999-2001 and reestimated equdijonTable 6 contains results of this
reestimation with the remaining 1,059 stocks. Taeyquite similar to those presented in Table
3: The estimated coefficients for CustSSVol(M-F eather small, and the R-squared values are
quite low. The greatest improvement in R-squamekagain comes from the inclusion of the

weekend dummy variable in the one-way fixed effeetgessions.

2 See NASD Notice to Members 94-68.
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We also investigated the potential impact of megegbitrage on our findings and
conclusions. According to SDC, 80 sample stocks @nnounced acquisitions during our
sample period. The results from estimating equatl) (not reported herein, but available from
the authors upon request) on data not includingbservations of these 80 firms are also very
similar to the results reported already in thislgtuWe conclude that the lack of any evidence of
an economically meaningful linkage between spemdathort-selling and the weekend effect in
stock returns is not due to short sales motivayeelther arbitrage of convertible bonds or
merger-arbitrage.

F. Partitioning the Sample Period into Sub-Periods

Figure 1 shows that during our September 13, 20Q@ulty 10, 2001 sample period the
starting and ending values of the NASDAQ Equallyiytieed Index are essentially equal. In
contrast, over the same period of time the NASD AfQué-Weighted index declined. We have
argued that because our tests do not weight rehyrfism size, the fact that the Value-Weighted
Index was generally in decline does not introdues mto our tests and results. It must be
noted, however, that since the Equally-Weighted RA® Index contains all NASDAQ stocks,
whereas our sample selection criterion limits malgsis to only those stocks with 50 or more
trades on average during each sample months, wdawayeliminated from our sample many
small firms with high idiosyncratic risk. Those alirfirms with high idiosyncratic risk are likely
to have contributed substantially to the flatnésd tharacterized the Equally-Weighted Index at
the start and end of our sample period.

Therefore, to verify that our findings are not atifact of a generally declining market,
we examine three sub-periods of our sample periduek first sub-period contains the first 12
(out of 35) sample weekends. The mean (medianjrrédr our full sample of stocks over these
12 weeks is -0.244% (-0.285%). The second sulmgeantains the middle 11 sample
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weekends. The mean (median) return for our futia of stocks over these 11 weeks is -
0.207% (-0.229%). And, the third sub-period camahe final 12 weekends. The mean
(median) return for our full sample of stocks otrese final 12 weeks is 0.190% (0.141%s).

Table 7 presents results from estimating equatipiof each sub-period for the full
sample of stocks (Panel A), the sample restricigti¢ upper half of sample stocks based upon
the median ratio of shares shorted by customesstsianding shares during the entire sample
period (Panel B), and the sample restricted tdadpequartile of sample stocks based upon the
median ratio of shares shorted by customers tdandsg shares during the entire sample
period (Panel C). To facilitate presentation, wé/anclude results from the OLS and One-Way
Fixed Effects regressions for the variation of eégum(1) that contains both independent
variables (CustSSVol(M-F) and TDeasSSVol(M-£)).

The results shown in each panel for each sub-parn@donsistent with the results shown
above. For each estimation, there is a negatlaarship between speculative (customer) and
the weekend effect in stock returns, and a posraletionship between dealer short-selling and
the weekend effect in returns. However, as abibveR-Squared from the OLS estimations are
low — indicating low explanatory power, and therease in R-squared for the one-way fixed
effects (weekend) specifications indicates thawtbekend effect in returns is mostly driven by
market-wide factors rather than speculative shelting). In sum, a generally declining market is

not responsible for the results reported in thislgt

24 Our initial inclination was to split the 35 weekisrinto two sub-periods. However, this approashlted in
samples with on-average negative returns during efthe sub-periods.
% The full set of estimation results is availablenfrthe authors upon request.
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G. Final Robustness Tests

Though we do not report the results here, we atsolected estimations on partitions of
our sample by trading volume, forming groups of tiighest, middle, and lowest third of sample
stocks according to their average daily numbeihafes traded during the sample pefiddhe
results, which are available from us on requestyary similar to those reported above. That is,
the goodness-of-fit test detects very little conimecbetween weekend effects in returns and the
types of short-selling, and the coefficients fa ttariables of short-selling are statistically
significant, though quite small in importance frameconomic perspective.

Finally, as a last robustness check we focus osdh#le observations that have the
most pronounced weekend effects in either returmsistomer short-selling. The reason is that a
link between weekend effects in the two variabldsich our earlier tests did not detect, could
well emerge from an analysis of the observatiomgaining their extreme values. Thus, we
apply equation (1) to the lowest quartile of sangidservations according to the Monday-Friday
difference in returns and then to the highest dgeatcording to the Monday-Friday difference
in customer-shorted shares as a percentage of eollach quartile contains 11,497
observations. Table 8 contains the results ofé¢geessions which show a generally negative
and small coefficient for customer short-sellinggda very low goodness-of-fit that argues
against the existence of an economically signifitiak between speculative short sales and the

weekend effect in returns.

V. Conclusion

We utilize daily short-selling data to examine fheported linkage between the weekend

effect in stock returns and speculative shortsglliOur analysis focuses on a large and detailed

% Chen and Singal (2003) use volume as a proxthavailability of put options.
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dataset of daily transactions in NASDAQ stocks leetwv2000 and 2001. The dataset is unique
because it allows us to separate short sales loylspieg customers from those by dealers, and
short sales that are exempt from the NASDAQ bitftesn those that are not. During our
sample period, the stocks display a substantiakerek effect in returns, with the effect being
largest for the smallest firms.

We find that short-selling by customers (i.e., spaitve short-selling) displays a
weekend effect, because this type of short-setlongstitutes a larger percentage of volume on
Monday than on Friday; again, this difference ghier in the smaller firms. We also find that
short-selling by dealers contains a weekend effedtit is distinctly different from (and opposite
to) the effect for customers because dealer-shatiatks consistently make up a larger portion
of volume on Friday than on Monday. The use ofiskelling by dealers to bring liquidity and
stability to the market via their market-makingiaities is the reasonable explanation for this
phenomenon. The distinct differences between oust@and dealer short-selling behavior
suggest that these two categories should not bettes homogenous in academic research.

Finally, although we examine a variety of econometpecifications, and despite
considering several different stratifications o gampled stocks, our estimations indicate that
speculative short-selling does not account foramemically meaningful portion of the
weekend effect in returns, even among the firmsdhlamost actively shorted. Instead, the
weekend effect seems to be the result of other etavide, systematic factors. Consequently,

the weekend effect in stock returns remains ansatwed phenomenon.
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Figure 1

Nasdaq Equally Weighted Index

September 10, 2000 - July 3, 2001
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Table 1

Day-of-the-Week Values for Returns, Trading Volune, and Short-selling by Customers
and Dealers: NASDAQ Stocks from September 13, 2006 July 10,2001
The cells labeled M, T, etc. contain the meansmaedians of daily returns, trading volume, and
measures of short-selling. Panel A has 45,990reasens, or 35 five-day weeks x 1,314 stocks. ane
B and C have observations for 657 and 329 stoekpgectively.

Panel A: Full Sample (n=45,990)

M T " Th F
Return (%) -0.651 0.358 -0.395 0.034 -0.054
-0.574 0.000 -0.544 -0.182 -0.400
Volume (000s of shares) 1,112 1,219 1,360 1,308 1,286
224 236 248 241 239
Customer-Shorted Shares 40,907 44,224 48,907 47,905 44,169
2,739 2,600 2,900 2,7000 2,700
Customer-Shorted Shares As % 3.15 3.02 3.02 3.01 3.01
of Volume 1.24 1.14 1.17 1.13 1.14
Dealer-Shorted Shares 217,598 240,888 265,505 256,807 257,191
45,054 48,500 50,541 48,851 49,475
Dealer-Shorted Shares As % of 21.15 21.40 21.23 21.18 21.66
Volume 20.45 20.67 20.54 20.38 20.88
Customer-Shorted Exempt 948 1070 1,305 1321 1,938
Shares 0 0 0 0 0
Customer-Shorted Exempt 0.06 0.05 0.06 0.05 0.15
Shares As % of Volume 0.00 0.00 0.00 0.00 0.00
Dealer-Shorted Exempt Shares 25,156 27,496 30,364 29,251 31,754
2,858 3,000 3200 3,100 3,125
Dealer-Shorted Exempt Shares 2.23 2.26 2.23 2.21 2.45
As % of Volume 1.21 1.19 1.20 1.18 1.24

Panel B: Stocks in the Upper Half of the Sample,\JobMedian Ratio of Shares Shorted by Customers

to Outstanding Shares (n=22,995)

M T W Th F
Return (%) -0.692 0.468 -0.239 0.135 -0.097
-0.650 0.197 -0.532 -0.222 -0.498
Volume (000s of shares) 1,983 2,177 2,446 2,348 2,303
449 477 508 500 489
Customer-Shorted Shares 77,846 84,177 93,353 91,493 83,889
12,300 12,441 13,300 12,700 12,615
Customer-Shorted Shares As % 4.48 431 4.29 4.32 4.33
of Volume 2.70 2.55 2.58 2.53 2.52
Dealer-Shorted Shares 383,372 425,887 472,831 456,142 455,496
93,710 100,980 105,951 103,301 102,294
Dealer-Shorted Shares As % of 20.95 21.16 21.05 20.99 21.35
Volume 20.32 20.50 20.46 20.25 20.63
Customer-Shorted Exempt 1,791 2,063 2,484 2,546 3,529
Shares 0 0 0 0 0
Customer-Shorted Exempt 0.08 0.07 0.08 0.07 0.14
Shares As % of Volume 0.00 0.00 0.00 0.00 0.00
Dealer-Shorted Exempt Shares 43,282 47,237 52,916 50,867 54,448
5,700 6,000 6,700 6,300 6,388
Dealer-Shorted Exempt Shares 1.97 1.96 1.97 1.93 2.13
As % of Volume 1.25 1.22 1.25 1.23 1.27




Panel C: Stocks in the Top Quartile of the Sampldgy Median Ratio of Shares Shorted by Customers
to Outstanding Shares (n=11,515)

M T w Th F
Return (%) -0.740 0.568 -0.194 0.097 -0.181
-0.811 0.255 -0.589 -0.354 -0.548
Volume (000s of shares) 2,887 3,199 3,604 3,434 3,312
842 908 988 960 915
Customer-Shorted Shares 126,843 137,606 152,974 149,050 136,739
33,100 34,217 38,310 36,700 35,684
Customer-Shorted Shares As % 5.36 5.19 5.17 5.24 5.23
of Volume 3.71 3.58 3.63 3.63 3.54
Dealer-Shorted Shares 547,468 613,259 682,613 655,341 642,024
174,410 186,963 203,773 194,011 193,598
Dealer-Shorted Shares As % of 20.50 20.69 20.55 20.45 20.83
Volume 19.89 20.09 19.99 19.75 20.19
Customer-Shorted Exempt 2,426 2,829 3,525 3,545 4,653
Shares 0 0 0 0 0
Customer-Shorted Exempt 0.09 0.08 0.10 0.09 0.14
Shares As % of Volume 0.00 0.00 0.00 0.00 0.00
Dealer-Shorted Exempt Shares 61,124 67,886 76,477 72,576 75,283
11,800 12,800 13,800 12,800 13,290
Dealer-Shorted Exempt Shares 1.90 1.90 1.86 1.86 2.01
As % of Volume 1.34 1.33 1.32 1.32 1.35




Table 2
Weekend Effects in Returns and Short-selling by @stomers and Dealers: NASDAQ
Stocks from September 13, 2000 to July 10, 2001

Each variable is computed as Monday’s value mihagptevious Friday’s value. The variable “Total
Dealer-Shorted Shares” equals dealer-shorted examaphon-exempt shares. A cell contains a mean
with the p-value in parentheses correspondingstatistic or a median with the p-value in parengses
from a Sign-test. Panel A reports results fofl4,8tocks over 35 five-day weeks. Panels B andv@ h
for the same 35 weeks, observations for 657 ands82%s, respectively. Note: Every mean is
significantly different from zero with a p-value df6% or lower; every median is significantly ditéet
from zero with a p-value lower than 1%. See textf discussion of the zero-valued median in PAnel

Panel A: Full Sample (n=45,990)

Mean Median
Return (%) -0.597 -0.277

(0.000) (0.000)
Customer-Shorted Shares As 0.133 0.000
% of Volume (0.000) (0.000)
Dealer-Shorted Shares As % -0.505 -0.412
of Volume (0.000) (0.000)
Total Dealer-Shorted Shares -0.728 -0.537
As % of Volume (0.000) (0.000)

Panel B: Stocks in the Upper Half of the Sample,\bMedian Ratio of Shares Shorted by
Customers to Outstanding Shares (n=22,995)

Return (%) -0.595 -0.313

(0.000) (0.000)
Customer-Shorted Shares As 0.156 0.048
% of Volume (0.000) (0.000)
Dealer-Shorted Shares As % -0.393 -0.325
of Volume (0.000) (0.000)
Total Dealer-Shorted Shares -0.553 -0.420
As % of Volume (0.000) (0.000)

Panel C: Stocks in the Top Quartile of the Sampldyy Median Ratio of Shares Shorted by
Customers to Outstanding Shares (n=11,515)

Return (%) -0.560 -0.384

(0.000) (0.000)
Customer-Shorted Shares As 0.127 0.073
% of Volume (0.016) (0.002)
Dealer-Shorted Shares As % -0.325 -0.325
of Volume (0.000) (0.000)
Total Dealer-Shorted Shares -0.442 -0.411

As % of Volume (0.000) (0.000)




Table 3
OLS and Panel Regressions of Weekend Returns on Weead Short-selling by Customers
and Dealers: NASDAQ Stocks from September 13, 2000 July 10, 2001

The equation used in the regressions is R{M-F),; = By + p1 CustSSVol(M-F);; + S, TDeaSSVol(M-F);
+ e, where (M-F) is the Monday-Friday difference, Raturn, CustSSVol is the customer-shorted shares
as % of trading volume, TDeaSSVol is the total deahorted shares (exempt and non-exempt) as % of
trading volume, i refers to the stock and t tovile=kend, and e is the disturbance term. OLS, onje-wa
(time) fixed-effects, and two-way (time and firnmdd-effects regressions. Panel A reports resoits
1,314 stocks over 35 five-day weeks. Panels BGhdve, for the same 35 weeks, observations fora@87
329 stocks, respectively. The dependent and inie variables are computed as the Monday vatise le
the previous Friday’s value. Standard errors mgarentheses. ***, ** and * indicate significanat 1%,
5%, and 10%.

Panel A: Full Sample (n=45,990)

OLS One-Way Fixed Effect Two-Way Fixed Effect

Bo -0.590***  -0.554%* NA NA NA NA
(0.046) (0.046)
CUSISSVOI(M-F)  -0.049%*  -0.042**  -0.031**  -0.029%*  -0.035**  -0.031***

(0.009) (0.009) (0.008) (.008) (0.008) (0.008)
TDeaSSVol(M-F) 0.051%** 0.041%+* 0.041%+*
(0.004) (0.003) (0.003)

R? 0.001 0.005 0.113 0.116 0.144 0.150

Panel B: Stocks in the Upper Half of Sample, by Mi#ian Ratio of Shares Shorted by Customers
to Outstanding Shares (n=22,995)

OLS One-Way Fixed Effect Two-Way Fixed Effect

Bo “0.586%*  -0.554%* NA NA NA NA
(0.059) (0.059)

CustSSVOI(M-F)  -0.057**  -0.050%*  -0.030**  -0.025**  -0.033**  -0.028***

(0.010) (0.010) (0.009) (0.009) (0.010) (0.010)

TDeaSSVol(M-F) 0.060%** 0.045%+* 0.045%+*
(0.006) (0.005) (0.005)
R? 0.001 0.006 0.179 0.182 0.207 0.210

Panel C: Stocks in the Top Quartile of the Sampldyy Median Ratio of Shares Shorted by Customers
to Outstanding Shares (n=11,515)

OLS One-Way Fixed Effect Two-Way Fixed Effect
o -0.550***  -0.519*** NA NA NA NA
(0.084) (0.084)
CustSSVol(M-F)  -0.078***  -0.069*** -0.025* -0.018 -0.026** -0.020
(0.015) (0.015) (0.013) (0.013) (0.013) (0.013)
TDeaSSVol(M-F) 0.073** 0.058*** 0.057***
(0.006) (0.013) (0.008)

R? 0.002 0.008 0.218 0.222 0.249 0.252




Table 4

Weekend Returns and Short-selling by Customers anDealers in NASDAQ Stocks Grouped

by Market Capitalization: September 13, 2000 to Jly 10, 2001
Each variable is computed as Monday’s value mihagptevious Friday’s value. The variable “Total
Dealer-shorted Shares” equals dealer-shorted nemyeixplus dealer-shorted exempt shares. A celbaut
a mean with the p-value in parentheses correspgrnditistatistic or a median with the p-value in
parentheses from a Sign-test. Panel A reportdtseen the 357 stocks with median market capitdlon
greater than $1 billion during the 35-week samgeqal. Panels B and C have results for 244 stoits
median market capitalizations between $500 miliad $1 billion and 713 stocks with median
capitalization less than $500 million, respectively

Panel A. Stocks with Median Market Capitalizationgreater than $1 Billion (n=12,495)

Mean Median
Return (%) -0.316 -0.142
(0.000) (0.002)
Customer-Shorted Shares As 0.107 0.055
% of Volume (0.011) (0.000)
Dealer-Shorted Shares As % -0.461 -0.323
of Volume (0.000) (0.000)
Total Dealer-Shorted Shares -0.660 -0.472
As % of Volume (0.000) (0.000)
Panel B. Stocks with Median Market Capitalizationbetween $1 Billion and $500 Million (n=8,540)
Return (%) -0.703 -0.209
(0.000) (0.000)
Customer-Shorted Shares As 0.059 0.000
% of Volume (0.363) (0.391)
Dealer-Shorted Shares As % -0.601 -0.462
of Volume (0.000) (0.001)
Total Dealer-Shorted Shares -0.761 -0.542
As % of Volume (0.000) (0.000)
Panel C. Stocks with Median Market Capitalizationbelow $500 Million (n=24,955)
Return (%) -0.701 -0.378
(0.000) (0.000)
Customer-Shorted Shares As 0.172 0.000
% of Volume (0.000) (0.000)
Dealer-Shorted Shares As % -0.494 -0.466
of Volume (0.000) (0.000)
Total Dealer-Shorted Shares -0.752 -0.578

As % of Volume (0.000) (0.000)




Table 5
OLS and Panel Regressions of Weekend Returns on Wkesad Short-selling by Customers
and Dealers: NASDAQ Stocks Grouped by Market Capdlization
from September 13, 2000 to July 10, 2001

OLS, one-way (time) fixed-effects, and two-way @@nd firm) fixed-effects regressions for this dopra
R(M-F)iy = fo + 1 CustSSVol(M-F);; + B, TDeaSSVol(M-F);; + e, where (M-F) is the Monday-Friday
difference, R is return, CustSSVol is the custostarted shares as % of trading volume, TDeaSSVol is
the total dealer-shorted shares (exempt and nomyetyes % of trading volume, i refers to the stank t
to the weekend, and e is the disturbance term.d€pendent and independent variables are compsited a
the Monday value less the previous Friday’s valBanel A reports results for the 357 stocks witldliane
market capitalization greater than $1 billion dgrthe 35-week sample period. Panels B and C have
results for 244 stocks with median market capitdions between $500 million and $1 billion and 713
stocks with median market capitalization less tH&00 million, respectively. Standard errors are in
parentheses. *** ** and * indicate significanae1%, 5%, and 10%.

Panel A. Stocks with Median Market Capitalizationgreater than $1 Billion (n=12,495)

OLS One-Way Fixed Effect Two-Way Fixed Effect

Bo -0.300%*  -0.281%** NA NA NA NA
(0.073) (0.073)
CuUStSSVOI(M-F)  -0.067**  -0.061**  -0.035*  -0.031**  -0.033*  -0.029*

(0.016) (0.016) (0.014) (0.014) (0.014) (0.014)
TDeaSSVol(M-F) 0.043*** 0.035*** 0.035***
(0.007) (0.007) (0.007)
R? 0.001 0.004 0.199 0.200 0.227 0.229
Panel B. Stocks with Median Market Capitalizationbetween $1 Billion and $500 Million (n=8,540)
OLS One-Way Fixed Effect Two-Way Fixed Effect
B, -0.701***  -0.667*** NA NA NA NA
(0.092) (0.092)
CustSSVol(M-F) -0.034** -0.030** -0.023* -0.020 -0.026* -0.023*
(0.015) (0.015) (0.014) (0.014) (0.014) (0.014)
TDeaSSVol(M-F) 0.046*** 0.031*** 0.032***
(0.007) (0.007) (0.007)
R? 0.001 0.005 0.177 0.180 0.206 0.208
Panel C. Stocks with Median Market Capitalizationbelow $500 Million (n=24,955)
OLS One-Way Fixed Effect Two-Way Fixed Effect
B, -0.693***  -0.653*** NA NA NA NA

(0.069) (0.069)
CUSISSVOI(M-F)  -0.048%*  -0.040%*  -0.041%*  -0.035**  -0.043%*  -0.037**

(0.013) (0.013) (0.013) (0.013) (0.013) (0.013)
TDeaSSVol(M-F) 0.055%** 0.046%* 0.044%+*
(0.005) (0.005) (0.005)

R? 0.001 0.006 0.085 0.088 0.117 0.120




Table 6

OLS and Panel Regressions of Weekend Returns on Wkead Short-selling by Customers and
Dealers: NASDAQ Stocks from September 13, 2000 faly 10, 2001

Results After Dropping Firms with Convertible Debtin Either 1999, 2000, or 2001

The equation used in the regressions is R{M-F);; = fo + p1 CustSSVol(M-F);; + S, TDeaSSVol(M-F);; + e,
where (M-F) is the Monday-Friday difference, Resurn, CustSSVol is the customer-shorted sharés afstrading
volume, TDeaSSVol is the total dealer-shorted sh@geempt and non-exempt) as % of trading volumefers to the
stock and t to the weekend, and e is the distudbtarm. OLS, one-way (time) fixed-effects, and tway (time and
firm) fixed-effects regressions. Panel A repoesutts for 1,059 stocks over 35 five-day weeksnelzaB and C have,
for the same 35 weeks, observations for 495 andsiicks, respectively. The dependent and indepgnvadeiables
are computed as the Monday value less the pre¥inday’s value. Standard errors are in parenthesgs**, and *

indicate significance at 1%, 5%, and 10%.

Panel A: Full Sample (n=37,065)

OLS One-Way Fixed Effect Two-Way Fixed Effect
Po -0.578*** -0.542%** NA NA NA NA
(0.050) (0.050)
CustSSVol(M-F) -0.049*** -0.044*** -0.038*** -0.033*** -0.039*** -0.035***
(0.010) (0.010) (0.009) (.009) (0.009) (0.009)
TDeaSSVol(M-F) 0.051%** 0.041%** 0.041***
(0.004) (0.004) (0.004)
R? 0.001 0.006 0.109 0.112 0.139 0.142

Panel B: Stocks in the Upper Half of Sample, by Mi#ian Ratio of Shares Shorted by Customers
to Outstanding Shares (n=17,325)

OLS One-Way Fixed Effect Two-Way Fixed Effect
Bo -0.590*** -0.562*** NA NA NA NA
(0.068) (0.068)
CustSSVol(M-F) -0.060*** -0.054*** -0.037*** -0.032*** -0.040*** -0.036***
(0.012) (0.012) (0.011) (0.011) (0.011) (0.011)
TDeaSSVol(M-F) 0.059*** 0.045*** 0.044***
(0.006) (0.006) (0.006)
R? 0.002 0.007 0.170 0.173 0.198 0.201

Panel C: Stocks in the Top Quartile of the Sampldyy Median Ratio of Shares Shorted by Customers to
Outstanding Shares (n=7,665)

OLS One-Way Fixed Effect Two-Way Fixed Effect
o -0.592%** -0.566*** NA NA NA NA
(0.103) (0.103)
CustSSVol(M-F) -0.069*** -0.060*** -0.023 -0.017 -0.025 -0.019
(0.017) (0.017) (0.015) (0.015) (0.016) (0.016)
TDeaSSVol(M-F) 0.068*** 0.056*** 0.055***
(0.011) (0.010) (0.010)
R? 0.002 0.007 0.202 0.205 0.232 0.236




Table 7
OLS and Panel Regressions of Weekend Returns on Wkead Short-selling by Customers and Dealers: Patibning the Sample
Period into Sub-Periods

Results from estimatinB(M-F);; = fo + f1 CustSSVol(M-F);; + f, TDeaSSVol(M-F);; + &, where (M-F) is the Monday-Friday difference, Resurn,
CustSSVol is the customer-shorted shares as %adaihty volume, TDeaSSVol is the total dealer-shostestes (exempt and non-exempt) as % of trading
volume, i refers to the stock and t to the weekand, e is the disturbance term. OLS, and one-wane)tfixed-effects regressions. Panel A reporssilts for
1,314 stocks during each of the sample sub-periBdsiels B and C have, for the same sub-periodsyadtions for 657 and 329 stocks, respectivelye T
dependent and independent variables are computée donday value less the previous Friday’s vaBitandard errors are in parentheses. ***, ** &nd

indicate significance at 1%, 5%, and 10%.

Panel A: Full Sample

First 12 Weeks (n=15,768) Middle 11 Weeks (n=14,454) Last 12 Weeks (n=15,768)
OLS One-Way Fixed OLS One-Way Fixed OLS One-Way Fixed
Effect Effect Effect
Po -1.866*** NA 1.399*** NA -1.021%** NA
(0.077) (0.076) (0.083)
CustSSVol(M-F) -0.034** -0.026* -0.028* -0.025* -0.054*** -0.037**
(0.015) (.014) (0.015) (.014) (0.015) (.015)
TDeaSSVol(M-F) 0.040*** 0.044*** 0.045*** 0.054*** 0.062*** 0.031***
(0.007) (0.007) (0.006) (0.006) (0.006) (0.005)
R? 0.003 0.075 0.004 0.091 0.009 0.125
Panel B: Stocks in the Upper Half of the Sample yoMedian Ratio of Shares Shorted by Customers to Qstanding Shares
First 12 Weeks (n=7,884) Middle 11 Weeks (n=7,227) Last 12 Weeks (n=7,884)
Po -2.038*** NA 1.788*** NA -1.231%** NA
(0.102) (0.102) (0.059)
CustSSVol(M-F) -0.041** -0.026 -0.029 -0.012 -0.061*** -0.036**
(0.018) (0.017) (0.018) (0.017) (0.017) (0.015)
TDeaSSVol(M-F) 0.025** 0.032%** 0.054*** 0.062*** 0.083*** 0.038***
(0.011) (0.010) (0.010) (0.009) (0.008) (0.008)
R? 0.002 0.113 0.005 0.142 0.014 0.208
Panel C: Stocks in the Top Quartile of the Sampldyy Median Ratio of Shares Shorted by Customers tQutstanding Shares
First 12 Weeks (n=3,948) Middle 11 Weeks (n=3,619) Last 12 Weeks (n=3,948)
-2.189*** NA 2.059*** NA -1.217%** NA
(0.144) (0.144) (0.140)
-0.029 -0.007 -0.053** -0.020 -0.081*** -0.033
(0.024) (0.023) (0.027) (0.025) (0.022) (0.020)
0.041** 0.057*** 0.077*** 0.079%** 0.082*** 0.034***
(0.017) (0.016) (0.017) (0.016) (0.014) (0.012)

0.001 0.149 0.007 0.165 0.013 0.221




Table 8
OLS and Panel Regressions for the Lowest QuartileypWeekend Effect in Returns and for
the Highest Quartile by Customer-Shorted Shares as Percentage of Volume: NASDAQ
Stocks from September 13, 2000 to July 10, 2001

OLS, one-way (time) fixed-effects, and two-way @imnd firm) fixed-effects regressions for this e
R(M-F)iy = fo + p1 CustSSVol(M-F);; + p, TDeaSSVol(M-F);; + ey, where (M-F) is the Monday-Friday
difference, R is return, CustSSVol is the custosterted shares as % of trading volume, TDeaSSVol is
the total dealer-shorted shares (exempt and nomgtyes % of trading volume, i refers to the stank t
to the weekend, and e is the disturbance term.d&pendent and independent variables are compsited a
the Monday value less the previous Friday’s valBanel A reports results for the 11,497 observatibat
comprise the lowest quartile of the sample in teofiR(M-F). Panel B presents results for the 17,49
observations that constitute the highest quariieims of CustSSVol(M-F). Standard errors are in
parentheses. *** ** and * indicate significanae1%, 5%, and 10%.

Panel A. Quatrtile with Lowest Weekend Effect in Raurns, R(M-F) (n=11,497)

OLS One-Way Fixed Effect Two-Way Fixed Effect
Po -11.891***  -11.843*** NA NA NA NA
(0.077) (0.078)
CustSSVol(M-F) -0.015 -0.012 0.001 0.001 -0.001 -0.001
(0.015) (0.015) (0.015) (0.015) (0.015) (0.015)
TDeaSSVol(M-F) 0.023*** 0.008 0.013**
(0.006) (0.006) (0.006)
R? 0.000 0.001 0.073 0.074 0.216 0.217

Panel B. Quartile with Highest Weekend Effect in @stomer-Shorted Shares as a Percentage of
Volume, CustSSVol(M-F) (n=11,497)

OLS One-Way Fixed Effect Two-Way Fixed Effect
Po -1.087***  -1.025*** NA NA NA NA
(0.123) (0.121)
CustSSVol(M-F) -0.026 -0.020 -0.040*** -0.036**  -0.049***  -0.044***
(0.017) (0.017) (0.016) (0.016) (0.017) (0.017)
TDeaSSVol(M-F) 0.060*** 0.044%** 0.045***
(0.007) (0.007) (0.007)

R? 0.000 0.006 0.141 0.144 0.259 0.262




Appendix

The reporting protocol of the ACT data does nlmvalus to state with confidence that
speculative short sales account for none (or at ey few) of the recorded dealer-shorted non-
exempt shares in a stock. We believe, howevet jttisapossible to craft a test that reveals the
likelihood that market-making rather than specuolatargely determines the number of dealer-
shorted shares. That test measures the strentte dhily association between the number of
dealer-shorted non-exempt shares and the numloeistdmer-shorted non-exempt shares in a
stock. The rationale for the test is that a stecldn-exempt customer-shorted shares result largely
if not exclusively, from speculative short-selliagd that day-to-day changes in this variable
reliably convey changes in investors’ readinesspeculate on the stock. (See our discussion of
the structure and interpretation of ACT data.spdéculative short-selling by dealers typically
accounts for a substantial number of reported datlerted shares, then the test should uncover at
least some synchronicity in the daily movementheftivo sets of non-exempt shorted shares.

Two facts support this presumption of a measuratyleunt of synchronicity. First, dealers
monitor all their customers’ orders and can exglwtinformation contained in them. A sudden
increase in short-sell orders for a stock mightyggba dealer to take similar positions, while a
dealer might well be reluctant to engage in sheliirsy when customers are placing few or no
orders for short sales. Such behavior by dealetddwesemble the “payment for order flow” that
became a prominent feature of the stock market s@aes ago (Battalio, Jennings, and Selway
(2001)). Second, dealers who want to profit frdrarsselling have the same means as their
customers of finding attractive targets. Thenmedgeason to believe that these dealers would be
systematically faster or slower — or, even moreuallg, always either faster or slower — than
customers in locating potentially over-priced stekd selling the shares short. Given that dealers
can readily augment their own research by survegirsjomer short-sell orders, the probability is

high that speculation by dealers, if it occurs, $@®ie correlation with speculation by customers.



The test, therefore, consists of finding — for esidtk — the extent of the connection
between the daily number of dealer-shorted sharéshe daily number of customer-shorted
shares. The equation used in the test is this:

DeaSSVal =yo + y1 CustSSVal + nj. (A.1)

Here DeaSSVol is dealer-shorted non-exempt sharagarcentage of volume, CustSSVol is
customer-shorted non-exempt shares similarly nozexd| subscripts i and t refer to the stock and
to the day, and is the disturbance term. With OLS regressionfitmhis equation to 207 days of
data for each of the 1,314 stocks in our samgleedlers in a stock do regularly engage in a
meaningful amount of speculative short-sellingntiefor that stock should be positive and
significant and the regression should produce &ioocmg goodness-of-fit statistic. If, on the athe
hand, this regression for a stock generates atitatly insignificant coefficient for CustSSVol @n
a low R-squared, there would be little reason tebe that a substantial portion of dealer-shorted
shares in that stock is regularly attributablegecsilation.

Table A.1 reports the results of the test, whicleat very little similarity in the daily
patterns of short-selling by customers and by deaeross the stocks in our sample. Most of the
1,314 estimates af are quite small and only five percent of them arthistatistically significant
and positivé’ Also, the values of R-squared are so low thatorner short-selling seems almost
completely divorced from dealers’ decisions to skbrt. In our view, the obvious conclusion to
be drawn from the test is that there is only atiahiprobability that a meaningful number of the

recorded dealer-shorted non-exempt shares regu&dléets speculation.

2" Few of these regressions suffered from auto-tziioe in the error terms.



Table A.1
Regression Tests of Daily Association between Custer-Shorted and Dealer-Shorted
Shares in NASDAQ Stocks between September 13, 202@d July 10, 2001
The table reports on key aspects of the regresgiequation A.1: DeaSSVjok vy, +v; CustSSVal +
nt. DeaSSVols dealer-shorted shares as a percentage of volDnsSSVol is customer-shorted shares
as a percentage of volume, i refers to the stauktao the day. In all, 1,314 regressions were
conducted, and each regression was based on 29 dlsérvations.

Estimates ofy, Estimates ofy,; R-squared

Mean / Standard Deviation 21.53/2.76 -0.06 /0.32 0.01/0.02
Number Positive / Negative 1,314/0 489 / 825 --
Number Positive and 1,314 68 -

Significant at 5% or lower




