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We use daily short-selling data to examine whether short selling around seasoned equity
offerings (SEOs) reflects informed or manipulative trading. Around SEO announcements,
we find no evidence of informed short selling. Around issue dates, higher levels of pre-
issue short selling are significantly related to larger issue discounts for non-shelf-registered
offerings. This evidence is consistent with manipulative trading. We show that SEC Rule
105 constrains some but not all manipulative trading. Our results reverse previous research
that uses monthly short-interest data, because daily data allow more powerful tests. Our
evidence helps explain the increased popularity of shelf registrations. Although short sell-
ing usually enhances price efficiency, we document a situation where short selling reduces
price efficiency. JELG14, G32, G38)

In this article, we explore the relation between short selling and returns around
seasoned equity offerings (SEOs). According to the literature, there are at least
two general motives for short selling during SEO periods: information and ma-
nipulation. If the SEO issuance reduces the costs or risk of a short position (by
providing an opportunity to cover the short position at a fixed, discounted SEO
price with no commissions, for example, seafieddine and Wilhelm 1996),
then it will be easier for traders with negative private information to trade on
this information during the SEO period. Furthermore, before the announce-
ment, investors may receive private information about the forthcoming SEO
announcement and decide to short sell on this information. The literature also
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addressethe possibility that manipulative traders will short sell between the
announcement and the offer date of an SEO, with the expectation of cover-
ing the short position at a lower offer price (e.Gerard and Nanda 1993;
Safieddine and Wilhelm 199&im and Shin 2004).

Using a sample of SEOs between January 2005 and December 2006, our first
research question examines whether short selling around SEOs is informed
or manipulativet We find no evidence of informed short selling around SEO
announcements. Around issue dates, we find that higher levels of short selling
before the offer are strongly related to larger issue discounts, consistent with
the predictions oGerard and Nand@ 993) given manipulative trading. These
effects are significant only for the non-shelf offerings in our sample. We find
little evidence of manipulative trading around shelf offerings.

Based on these results, our second research question examines the effec-
tiveness of Securities and Exchange Commission (SEC) restrictions on short
selling around SEOs. In April 1997, the SEC adopted Rule 105 to replace Rule
10b-21. This rule change significantly relaxed the restrictions on short sell-
ing around SEQOs. During our sample period, Rule 105 prohibited traders from
covering short sales made within five days of the offering with shares obtained
in the offering? If Rule 105 is binding, short sellers who want to cover their
positions with shares from the offering can only trade up to six days before the
issue. We document substantial abnormal short selling that is significantly re-
lated to larger issue discounts, both when unconstrained and when constrained
by Rule 105. These results suggest that Rule 105 has not effectively eliminated
manipulative short selling closer to the issue date.

Gerard and Nandé1993) model the relation between manipulative short
selling before an SEO and the pricing of the offering. In their model and con-
sistent with practice, the issuer prices the SEO at a discount from the secondary
market closing price the day before the offering. The SEQO issue price is condi-
tional on order flow, so the strategic trader can affect the issue discount through
the impact of his trades on net order flow. One of the main empirical predic-
tions of their model is that manipulative trading reduces the informativeness of
the secondary market net order flow, exacerbating the winner’s curse problem
and increasing the issue discount.

Empirical work examining short selling around SEOs has focused exclu-
sively on testing this model, examining the relation between short sales and
the issue discount. Due to data limitations, research has tested this hypothesis

In Gerardand Nandg1993), manipulative short sellers trade against their private information for the purpose of
manipulating the offering price. Since they have received a private signal, manipulative traders are also informed.
For purposes of exposition, in this article, we use the term “informed short selling” to describe trading by
informed traders who trade consistent with their private information, and “manipulative short selling” to describe
trading by informed traders who trade against their private information to manipulate the offering price.

Rule 10b-21, adopted in August 1988 to prevent manipulative short selling around SEOs, prohibited using
shares purchased in an SEO to cover short positions. In contrast to Rule 105, Rule 10b-21 applied to any short
sale established between the initial filing and offer dates.

4390

9T0Z ‘9T Joquieldes uo A1seAIUN SIBIS BIURA|ASUURd Te /BJo'sfeulnolpioxo s/ :dny wolyl papeojumoq


http://rfs.oxfordjournals.org/

ShortSelling Around Seasoned Equity Offerings

eitherdirectly using coarse, monthly short-interest d&af{eddine and Wil-

helm 1996 Singal and Xu 200f or indirectly by examining the impact of
changes in SEC regulations on the relation between short sales and the issue
discount (Corwin 2003Kim and Shin 2004Autore 2007). Prior research that
relies on monthly short-interest data suffers from at least two limitations: The
sample is restricted to SEOs that have a short-interest observation between
the filing and offer dates, and the data are unable to capture the increasingly
short-term trading strategies used by short sellersther 2008Diether, Lee,

and Werner 2009° Thus,short-interest data have reduced power to detect ab-
normal short selling immediately prior to the issue date, when manipulative
strategies are most likely to occtiAnalysesof regulatory regime changes are
very sensitive to the particular sample periods chosen and are subject to possi-
ble spurious results due to time trends in SEO discouxigofe 2007 intintoli

and Kahle, forthcoming).

Our major advantage relative to prior research is that we use transactions-
level short-sale data, aggregated to the daily level. SEC Regulation SHO re-
quired publicly available transactions-level short-sale data beginning in January
2005. We collect daily short-selling data from January 2005 through Decem-
ber 2006. With our database, we are able to consider all SEOs, and examine
changes in daily short-selling activity throughout the SEO period in detail.

Using these data, we extend existing research with three major contributions.
Prior research rejects the manipulative trading hypothesis after Rule 10b-21
became effectiveSafieddine and Wilhelm 199&im and Shin 2004 Singal
and Xu 200%. However, lack of evidence of manipulative trading could sim-
ply reflect lack of power in the tests. We also find no evidence of manipulation
when using monthly short-interest data for our sample of SEOs. With more
powerful daily data, our results contradict prior research and support the ma-
nipulation hypothesis. Ours is the first article since the SEC implemented rules
restricting such behavior to provide direct evidence that pre-issue short selling
is associated with larger SEO discounts.

Second, we contribute to the literature on shelf registrations. Relatively few
recent papers have explicitly examined shelf registrations, despite their dra-
matic increase in popularityderon and Lie 2004Autore, Kumar, and Shome
2008; Bethel and Krigman 2008 Our results show that manipulative short
selling around SEOs is confined to non-shelf offerings. Shelf registrations al-
low issuers to avoid the costs of manipulative trading and therefore reduce the
overall cost of SEOs. This finding provides one possible explanation for the
recent increase in shelf registrations.

3 Thereare no monthly short-interest observations between the announcement and issue date for almost half of
the SEOs in our sample.

4 Barclayand Litzenberge¢1988) andSafieddine and Wilhelr(1996) specifically note that data limitations may
prevent existing studies from providing direct evidence regarding the effect of short sales on issue discounts.
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Finally, several recent papers find that short sellers are informed and con-
tribute to price efficiency (e.gBoehmer, Jones, and Zhang 20B8ehmer and
Wu 2008;Karpoff and Lou, forthcoming). We find evidence consistent with
this result for short selling during benchmark, non-SEO periods. However, we
also document that short selling makes prices less efficient immediately prior
to SEO issue dates. Our results therefore add to the literature examining the
general impact of short selling on price efficiency.

On June 20, 2007, the SEC unanimously approved amendments to strengthen
Rule 105 Underthe new rule, anyone who has executed a short sale in the
five-day period before an SEO would be prohibited from even purchasing
shares in the offering. (Previously, Rule 105 allowed short sellers to purchase
shares in the offering, but not to use those shares to cover short positions taken
within five days.) According to thévall Street Journa{Burns 2006), this rule
was motivated by the observation that some short sellers have been avoiding
the constraints imposed by Rule 105. In its ruling, the SEC states “...the Com-
mission has become aware of non-compliance with Rule 105, and in some
cases strategies used to disguise Rule 105 violatidretidral RegisterAu-
gust 10,2007, p. 45094F. Our empirical results are consistent with these
observations.

The remainder of the article is organized as follows. In Sectiome discuss
the relevant theory and develop our hypotheses. Seztiescribes the sample.
Section3 reviews results of tests about short selling around the announcement
date, and Sectiod discusses results for the issue date. Sediooncludes.

. Theory and Development of Hypotheses

(&

(=]

Our goal is to explore the relationship between short selling and returns around
SEOs. As discussed above, short selling during this period may be informed or
manipulative. Consistent with asymmetric information models (Bigunond

and Verrecchia 1987), informed short sellers are traders who receive negative
private information about a firm, and short sell to profit from this information.
As described bysafieddine and WilhelnG1996, p. 729), manipulative short
selling is a strategy that involves “establish[ing] short positions prior to sea-
soned equity offerings for the sole purpose of producing an artificial discount

The new rule became effective on October 9, 2007. Regulation SHO data collection ended in the summer of
2007.

For example, Ascend Capital, LLC, a hedge fund adviser, was fined in 2003 for violations of Rule 105. On three
separate occasions, they sold short shares in a firm with an upcoming SEO in the five days before the offering
and also obtained new shares in the offering. Then, a month or so later, they simultaneously executed crossing
limit order trades (buys and sells) at the same price, which closed both their open short position and their open
long position. Thus, they effectively covered their short positions with shares received in the offerings. (See
Ascend Capital, LLC, Exchange Act Rel. No. 48,188.) This is one of many recent compliance actions by the
SEC related to violations of Rule 105.
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in the price of new shares.” For completeness, we also allow for the possibility
of short selling during this period for reasons other than private information
or manipulation; these reasons might include hedging or noise tradimg.
this section, we first develop several hypotheses to distinguish between in-
formed and manipulative short selling during SEO periods. Then, we develop
predictions to examine the effectiveness of Rule 105.

1.1 Announcement effects
SEOs are associated with negative announcement returns of around 2% (e.g.,
Ritter 2003). Short sellers with private information about the forthcoming SEO
announcement may (subject to legal restrictions) choose to short sell before
the announcemenChristophe, Ferri, and AngéR004) test for the presence
of informed traders before earnings announcements by examining the cross-
sectional relationship between abnormal short selling prior to earnings an-
nouncements and abnormal announcement (day4 returns® Analogously
informed short selling before SEO announcements should be related to SEO
announcement returns.

If short sellers have private information about the SEO announcement, then:

H1A. Short selling will be abnormally high before the announcement date.

H1B. Abnormal short selling before the announcement will be negatively re-
lated to abnormal returns on the announcement date.

Harris and Ravi{1993) anKim and Verrecchig1994) present asymmetric
information models in which traders receive common signals but differ in their
ability to interpret them. Within the context of SEOs, short sellers may be able
to interpret the negative information more effectively than other traders. In this
case, they will trade more aggressively when the SEO contains more negative
news.

If short sellers are especially skilled at processing the information contained
in the SEO announcement, then:

H2A. Short selling will be abnormally high on the announcement date.

H2B. Abnormal short selling on the announcement date will be negatively
related to the announcement date abnormal return.

We do not expect any manipulative short selling before the SEO announce-
ment. Similarly, there should be no abnormal short selling by other types of
short sellers prior to the SEO announcement.

Numerouspapers discuss underwriter stabilization activities after initial public offerings (IPOs) and SEOs. We
discuss potential underwriter short selling around SEOs and the implications for our results in more detail in
Sectiord.4.

ChristopheFerri, and Ange(2004) examine an information event in which the timing is relatively well known
in advance. In contrast, the timing of SEO announcements is typically unanticipated.
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1.2 Issue date effects

Abnormal levels of short selling between the announcement and issue date
could reflect informed or manipulative short selling. However, as we discuss
below, the impact of these various types of short selling on both the issue dis-
count and subsequent returns should be different.

Gerard and Nand@élL993) develop a theoretical model of SEO pricing with
informed and uninformed bidders. Given the model parameterization, informed
bidders are unable to absorb the whole offer. Therefore, the issuer must set the
offer price such that uninformed bidders have zero expected profits; otherwise,
they would not participate. Gerard and Nanda show that the equilibrium SEO
issue pricel?a, under these conditions will be (Proposition I, p. 220):

Cov [au, \7|Q]

EflaulQ] W

Py = E[\7|Q]+

whereday isthe number of new shares allocated to uninformed biddeisthe

end of period value of the stock, and Q is secondary market net order flow. Note

thatCov[ay, V|Q] is negative. Uninformed traders tend to get more shares in

deals with lower fundamental values, the standard winner’s curse problem.
Since P(’S < E[V|Q], the SEO offer price will be set at a discount to

E[V|Q], the equilibrium price absent an SEO. The magnitude of the discount
will depend on the severity of the winner’s curse problem. Secondary market
order flow,Q, affects the equilibrium offer price through its impact on the equi-
librium price absent an SEO and the impact on the second term, the discount.
Manipulative traders won't necessarily profit through the first term, because
the market price responds to the selling presskigge(1985). So, without the
SEO, there is no opportunity for profitable manipulation. However, manipu-
lative trading increases the discount by reducing the informativeness of the
secondary market net order flow. Gerard and Nanda show that even if traders
have positive information, they may want to sell before the offering to conceal
their information. This strategy is optimal if they can recover secondary mar-
ket losses by purchasing at a sufficiently reduced price in the offering. There-
fore, manipulative short selling may be profitable because of the impact of
secondary market trading on the discount.

Safieddine and Wilhelni1996), Altinkilic and Hanser§2005), andSingal
and Xu(2005) use monthly short-interest data between the announcement and
offer dates to test for manipulative trading. SimilaBgrwin (2003),Kim and
Shin (2004), andAutore (2007) test whether the issue discount changed after
10b-21. These papers specifically reject the hypothesis of manipulative trading
after the introduction of 10b-21. As discussed above, short-interest data lack
power to examine this hypothesis, and regime changes suffer from potentially
spurious results due to time trends in discounts. We revisit this question using
much more powerful short-selling data.
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Accordingto Gerard and Nand@l993), informed short selling makes mar-
ket prices more efficient, but manipulative short selling makes market prices
less efficient. More informative prices imply smaller issue discounts in the
Gerard and Nanda model, while inefficient prices imply larger issue discounts.

H3A. Higher levels of informed short selling before SEO issue dates should
be associated with smaller issue discounts.

H3B. Higher levels of manipulative short selling before SEO issue dates
should be associated with larger issue discounts.

We emphasize that these trading strategies are not necessarily mutually ex-
clusive. Some informed traders may be trading with their private information,
and others may be trading against their private information to manipulate the
offering price. Empirically, we only observe whether short selling in the aggre-
gate is relatively more consistent with return predictions based on one strategy
or the other.

We expect that short selling between the announcement and issue dates
will be negatively related to returns over this period, but we cannot use this
prediction to distinguish between informed and manipulative short selling. A
short seller trading on negative private signals should help prices adjust to new,
lower fundamental values more quickly. If short selling is manipulative, mar-
ket makers may lower quotes in response to high short-selling pressure to in-
duce purchases (e.g., for inventory considerations). However, the price impact
of manipulative short selling should be temporary, but the price impact of in-
formed short selling should be permanent.

H4A. Informed short selling before SEO issue dates should be associated with
a permanent price decline.

H4B. Manipulative short selling before SEO issue dates should be associated
with a post-issue price recovery.

We also examine the effectiveness of SEC rules designed to restrict manip-
ulative trading around SEOs. During our sample period, SEC Rule 105 con-
strained short selling by restricting the ability of short sellers to cover short
positions established within five business days of the offer date with securities
purchased in the offering. If Rule 105 is binding, then short selling must occur
at least six days before the issue if traders want to cover their positions with
shares from the offering) Thereforewe expect short selling to peak six days
before the issue date.

H5. If Rule 105 is effective, short selling at least six days before the issue
date should be greater than short selling closer to the issue date.

Gerardand Nandg1993) note the possibility that restrictions on short selling before SEOs may affect informed
as well as manipulative short sellers. We illustrate the timing of these short-selling constraints for one of our
sample firms in Figuré.
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Announcement Date (AD) (ID-6) (ID-5) (ID-1) Issue Date (ID)
June 6, 2006 June 14,2006 June 15,2006 June 21, 2006 June 22, 2006
L
Short Selling Short Selling Constrained
Unconstrained by Rule 105
Figure 1

Time line of unconstrained and constrained short selling due to Rule 105

On June 22, 2006, Brady Corp. (BRC) issued 4 million shares at a price of $36 per share. The deal was announced
on June 6, 2006. This time line shows the days when short selling between the announcement and issue dates is
unconstrained, and when short selling is constrained by Rule 105.

Although this prediction allows us to test the effectiveness of Rule 105, we
cannot use it to identify whether Rule 105 is affecting informed or manipula-
tive trading. However, as discussed above, these two types of trading strategies
have different predicted relations with the issue discount and post-issue per-
formance. If Rule 105 is binding and short selling is informed, higher levels of
short selling up through day6 relative to the SEO issue date should be asso-
ciated with smaller issue discounts and a permanent price decline. In contrast,
if Rule 105 is effective and short selling is manipulative, higher levels of short
selling up through day-6 should be associated with larger issue discounts and
a post-issue price recovery.

Data and SEO Sample Characteristics

2.1 Short sale data
Pursuant to the SEC-mandated Regulation SHO (RegSHO), adopted on June
23, 2004, all Self-Regulatory Organizations (SROs) must make all tick-by-tick
short-sale data publicly availabl® We collect these transactions-level short-
sale data from all SROs for the period January 1, 2005, through December
31, 2006t The data include (for every transaction that included a short sale)
ticker, date, trade time, price, total volume, short-sale volume, and an indica-
tor to denote trades that are exempt from certain short-sale rules. Although the
RegSHO data include short sales, they do not flag associated covering transac-
tions. Therefore, we are unable to provide any direct evidence as to how short
sales are covered.

We aggregate the short-sale volume by date and firm. This leaves us with
a dataset of daily short-sale volume for each firm in our sample. We combine
this daily short-sale volume with daily total trading volume from CRSP to
construct various measures of short-selling intensity.

Edwards and Hanlef2010) use these data to examine short selling immediately after IPOs.

The SROs include NYSE, NASDAQ, Amex, NASD ADF, National Stock Exchange, Boston Stock Exchange,
Chicago Stock Exchange, Philadelphia Stock Exchange, and Archipelago Exchange (ArcaEX). RegSHO data
are available from January 1, 2005, through the termination of the RegSHO pilot study on August 6, 2007.
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2.2 SEO data

We search the Securities Data Corporation (SDC) Global New Issues database
for all U.S. Public Common Stock firm commitment offerings that were issued
between January 1, 2005, and December 31, 2006. We exclude IPOs, rights
offerings, unit issues, closed-end funds, REITs, simultaneous international of-
ferings, and offerings by non-U.S. firms. We also exclude issues that were pure
secondary offerings, but do include mixed offerings that contain both primary
and secondary sharé$Theseinitial screens provide a sample of 456 SEOs
issued by 402 unique firms.

We search various newswire services on Factiva to identify the announce-
ment date for each SEO. While SDC does provide a filing date for each of-
fering, this may be different from the actual announcement date, particularly
for shelf offerings, which often have vague filing statements. We use the time-
stamp from the newswire to assign an announcement date. If the announcement
came after the close of trading, the following trading day is identified as the
announcement date. Identifying an announcement date for shelf offerings is
particularly challengingAutore, Kumar, and Shomg008) find that only a
small percentage of shelf filings actually lead to an offer. Thus, filing dates for
shelf filings that simply state that the issuer “may sell shares periodically,” but
contain no specifics about an actual offering, are not identified as announce-
ment dates. Follow-up announcements or initial shelf-filing statementdahat
contain specifics about the number of shares offered are counted as announce-
ment dates. For many shelf offerings, no announcement date prior to the offer
date is identifiable, and the only announcement associated with the offering is
of the pricing of the deal itself, which occurs on the issue date. These obser-
vations likely represent either universal filers who are not required to specify
a particular security until the offer date, allowing them to issue debt and/or
equity without advanced notice under the universal shelf rule, or accelerated
SEOs, as discussed Bortolotti, Megginson, and Smaf2006) andGao and
Ritter (2008)13

To identify the offer date, we apply the volume correction procedure out-
lined in Corwin (2003), which correctly accounts for offerings that occur after
the close of trading on the SDC reported offer datease, Masulis, and Page
1991). This correction procedure results in the reclassification of 67% of our
sample offer dates, which is consistent w€brwin (2003). We collect daily
return and volume data from CRSPAvolio (2002) notes that about one-third
of stocks in his sample with prices under $5 appear impossible to short. Based
on this observation, we exclude SEOs with a stock price the day before the
issue date of less than $5 per share. After combining the SEO data with the

12 Heronand Lie(2004) discuss the different information effects of secondary share offerings versus primary share
offerings.

13 Theuniversal shelf rule was implemented by the SEC in October 1992. Universal filers account for 85% of shelf
filings in the sample oAutore, Kumar, and Shom@008).
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RegSHO short-sale data and CRSP data, we are left with a final sample of
414 offerings by 362 unique firms.

2.3 SEO sample characteristics

Tablel provides summary statistics for our SEO sample. Overall, the average
offering issued 6.21 million shares and raised $132 million in proceeds. The
mean relative offer size, which represents the percentage of pre-issue shares
outstanding that were issued in the offering, is 19.1%. The offering charac-
teristics differ across markets. The majority (285) of our sample offerings are
from firms listed on NASDAQ, with 109 on the NYSE and 20 on Amex. The

NY SE offerings are characterized by more shares offered, larger offering pro-
ceeds, and higher offering price but lower relative offer size and smaller issue
discounts.

The information contained in the announcement of a shelf offering may be
different from that in the announcement of a non-shelf offering (¢lgron
and Lie 2004. Also, the use of shelf registrations has increased dramatically
in recent yearsAutore, Kumar, and Shome 200Bethel and Krigman 2008
Of the 414 offerings in our sample, 263 (63.5%) are shelf offerings. In contrast,
only 5.4% of the SEOs iileron and Lie’s 2004) sample from 1980 to 1998
were shelf offerings. As shown in Table shelf offerings tend to be made by
larger firms with higher stock prices and lower standard deviation of pre-offer
returns. The issue discount is 2.82% for shelf offerings and 3.63% for non-
shelf offerings. The mean number of trading days between announcement and
offering (not reported in the table) is 6.8 days for shelf offerings and 29.5 days
for non-shelf offerings.

We divide the total sample into three subsamples based on the number of
days between the announcement date (AD) and the issue dafé (fD)e 105
applies to short sales made within 5 days of the offering, so this breakpoint al-
lows for tests of the rule’s effectiveness. There are 88 offerings for which there
is no announcement before the issue date €AID), 90 offerings with from
1 to 5 trading days between announcement and issue daté4AD-ID) < 5],
and 236 offerings with more than 5 trading days between announcement and
issuance [(AD-ID)> 5]. Firms for which the announcement date equals the
issue date are larger and more actively traded than those with a waiting period.

Announcement Date Results

Our first tests examine short-selling and abnormal returns before SEO an-
nouncements. According to hypotheses H1A and H1B, any abnormal short

Given that SEC rules are specified in terms of trading days rather than calendar days, we conduct all of our
analysis based on trading days. Throughout the rest of the article, we will refer to the number of trading days
between the announcement and the issue dates asitieg period Technically, the waiting period is the period

of time between the filing of the registration statement and when it is declared effective by the SEC. We adapt
the term slightly for expositional purposes.
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sellingbefore the SEO announcement should be attributable to informed short
selling, and informed short selling before the announcement should be nega-
tively related to abnormal announcement returns.

To test these hypotheses, we construct several statistics to measure abnormal
returns and trading. Consistent wi@hristophe, Ferri, and Angé2004), we
define abnormal short selling for an individual firm on dapBS$], as

SSVOl}t]
AVESS )

whereSSVOIt] is the total short-selling volume on dayfor that firm, and
AVESSs the average daily short-selling volume for that firm during the bench-
mark period. We define the benchmark period as all of the days in our sample
period (January 2005 through December 2006), excluding days in the window
from day —10 relative to the announcement date through ¢agQ relative to
the issue dat&

Similarly, we define abnormal trading volume for an individual firm on day
t, ABVOLt], as

ABS$] =

VOL]t]
AVEVOL (3)

whereVOL]t] is the total trading volume for the firm on dayas reported on
CRSP), andAVEVOLis average daily trading volume for this firm during the
benchmark period®

As we will show, short selling is high on days when total trading volume is
also high. To examine whether short selling increases disproportionately with
total trading volume, we compute an additional measure, abnormal relative
short selling (ABRELSS):

(1+ ABSSt]) [(SSVOL[t] /AVESS

ABRELSH®] = (1+ABWL[t]) 1= (VOL[t]/AVEVOL)] -l @

To explore the robustness of our results to our measure of short selling, in some

subsequent tests we use an alternative definition of short selling. Short selling

relative to total volume on the same trading dRELS$], is defined as

SSVOlt]

AR ®)
VOL][t]

Finally, to measure abnormal returns on dayABRET[t], we compute the

return on dayt in excess of the return on the CRSP Value Weighted Index on
that day,CRSPVWIND[k

ABRET[t] = RET[t] — CRSPVWINI]. (6)

ABVOLt] =

RELSSt] =

In cases where the filing date is before our designated announcement date, we also exclude from the benchmark
period days in the window from day10through day+10 around the filing date.

Consistentvith the literature, we exclude from the sample any firm day on which trading volume is zero.
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Table 2
Trading activity and short-selling intensity around SEOs

Panel A: Means

Rav Measures AbnormalMeasures
Window SSVOL VOL RELSS ABSS ABVOL ABRELSS ABRET
1:[AD-5, AD-1] 239,728 741,291 0.3140 0.1093 0.0037 0.0508*** 0.0009
2:[AD] 339,883 1,309,309 0.2995 0.8993*** 1.1654**  0.0304 —0.0231***
3:[AD+1, ID-1] 193,241 485,037 0.3593 0.4397**  0.0934** 0.2338***—0.0004
4:[1D] 640,948 3,110,956 0.1928 6.6725%+* 9.6348*** —0.3237** —0.0037
5:[ID+1, ID+5] 242,644 895,676 0.2611 0.6223*** 0.7981*** —0.1177**  0.0004
Panel B: Medians

Rav Measures AbnormalMeasures
Window SSVOL VOL RELSS ABSS ABVOL ABRELSS ABRET
1:[AD-5,AD-1] 63,985 216,124 0.3083 —0.2615%* —0.3073*** 0.0341 —0.0007
2: [AD] 127,787 447,901 0.3045 0.3290*** 0.4016*** —0.0633 —0.0182*+*
3: [AD+1, ID-1] 57,082 187,644 0.3561 —0.1876* —0.2629*+* 0.1264**  —0.0010***
4:[ID] 327,316 1,968,687 0.1727 2.8207*** 6.2285*** —0.4046*** —0.0072*
5: [ID+1, ID+5] 84,420 368,353 0.2458 0.0435*** 0.2884*** —0.1688*** 0.0002
Panel C: Difference inMeans

Rawv Measures AbnormalMeasures
Window SSVOL VoL RELSS ABSS ABVOL ABRELSS  ABRET
(2-1) 100,155** 568,709** —0.0145 0.7900*** 1.1617*+* —0.0204 —0.0239***
(3-2) —146,642**  —824,963***  0.0598*** —0.4596*** —1.0720***  0.2034**  0.0226***
(4-3) 447,707**  2,624,963*** —0.1665*** 6.2328*** 9.5414**  —0.5575*** —0.0036
(5-4) —398,304***  —2,214,324**  0.0683*** —6.0502*** —8.8367***  0.2060*** 0.0044

This table summarizes measures of trading volume and short-selling intensity for various windows around the
SEO announcement date and issue date. SSVOL is daily short-sale share volume. VOL is daily total share
volume. ABSS is daily short-sale volume divided by average short-sale volume calculated over the benchmark
period. ABVOL is daily total volume divided by average total volume calculated over the benchmark period.
ABRELSS is abnormal short-sale volume divided by abnormal total volume. RELSS is daily short-sale share
volume divided by daily total share volume. ABRET is the abnormal return calculated as the daily stock return
minus the CRSP value-weighted index return. We measure these variables as daily means or medians over
various windows relative to the SEO announcement date (AD) and issue date (ID). [AD-5, AD-1] is the window
from five days prior to the AD through one day prior to the AD. The other windows are analogously defined.
Panel A and Panel B give the mean and median daily value, respectively, where the asterisks denote statistical
significance for a-test (means) or Wilcoxon rank sum test (medians) that the value is different from zero. Panel

C contains the difference in means across various sets of windows. ***, ** * denote statistical significance at
the 1%, 5%, and 10% levels, respectively, for the abnormal measures and differences in means.

As can be seen from Tabl?, the mean announcement date abnormal return
is —2.3%, which is statistically different from zero at the 1% level. These re-
sults are consistent with the magnitude of SEO announcement returns found
in prior research (e.g.Asquith and Mullins 1986 Mikkelson and Partch
1986).

Table2 reports the results of statistical tests of abnormal trading activity dur-
ing the pre-announcement period (H1A). There is no evidence that either short
selling or volume immediately before the announcement is greater than bench-
mark periods. Mean values féBSSandABVOLare both insignificantly dif-
ferent from zero, and median values are significantly negative. There is some
evidence that the decrease in short selling is disproportionately smaller than
the decrease in total trading volume; the mean pre-announcement value of
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ABRELSSs significantly positive, but the median value is not significantly
different from zero. These results suggest that there may be relatively higher
short selling in a subset of stocks. Overall, however, these results contradict
H1A.

Hypothesis H1B predicts that abnormal short selling before the announce-
ment will be negatively related to abnormal returns on the announcement date.
Following Christophe, Ferri, and Angel 2004, to test this prediction, we run
regressions of the form

ABSSAD — 5,AD — 1] = fo + /1ABRET[AD] + f,ABRET[AD — 5,
AD — 1] + 3ABVOL[AD — 5,AD — 1] + &. (7)

All variables are measured over the specified intervals. For exaABERPAD-
5,AD-1] is the daily average #fBSSin the five trading days prior to the an-
nouncement date. According to H1B; < 0, which implies that informed
short sellers anticipate and short sell more before SEO announcements with
relatively more bad news. TabBe Panel A, reports results of this regression for

Table 3
Regressions of preannouncement or announcement-date short selling on announcement-date returns

Panel A: Preannouncement Short Selling Regressed on Announcement-Date AbRetonals

ABSS[AD-5,AD-1] RELSS[AD-5,AD-1] ABRELSS[AD-5,AD-1]
Intercept 0.101 0.024 0.057
(2.92) (1.33) (2.69)
ABRETI[AD] —0.258 0.118 0.354
(—0.35) (1.06) (0.78)
ABRET[AD-5,AD-1] —-1.411 0.667 2.694
(=0.71) (2.24) (2.22)
ABVOL[AD-5,AD-1] 1.254
(40.02)
RELSS[Benchmark] 0.980
(16.56)
N 410 410 410
Panel B: Announcement Date Short Selling Regressed on Announcement-Date AbiRetets
ABSS[AD] RELSS[AD] ABRELSS[AD]
Intercept 0.181 0.055 0.060
(1.91) (2.04) (1.64)
ABRETI[AD] —0.085 0.275 1.262
(=0.04) (1.67) (1.62)
ABVOL[AD] 0.615
(21.73)
RELSS[Benchmark] 0.841
(9.59)
N 410 410 410

Thistable reports results of regressions of preannouncement short selling (Panel A) or announcement-date short
selling (Panel B) on announcement-date abnormal returns. The dependent variables are abnormal short selling
(ABSS), relative short selling (RELSS), or abnormal relative short selling (ABRELSS). Additional independent
variables include controls for normal volumestatisticsare in parentheses.
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thefull samplel’ As can be seen in Panel £ is statistically indistinguish-

able from 0. As robustness, we repeat tests of equatipwith relative short
selling (RELSB\D-5,AD-1]) or abnormal relative short sellingBRELSB\D-
5,AD-1]) as dependent variables. Results from these regressions support our
conclusions. Short selling during this period is not significantly negatively
cross-sectionally related to abnormal announcement returns.

Our second set of hypotheses predicts that if short sellers are especially
skilled at processing the information contained in the SEO announcement, then
short selling will be abnormally high on the announcement date, and abnormal
announcement-date short selling will be negatively related to announcement-
date returns. According to TabR both short selling and total volume are
abnormally high on the announcement date. For example, short selling is 90%
above normal (measured for that firm during the benchmark period), and total
volume is 117% above normal. However, there does not appear to be a dispro-
portionate increase in short selling; neither the mean nor the median value of
ABRELSS$s significant.

In Table3, Panel B reports results of regressions of abnormal announcement-
date short selling on contemporaneous returns. Two of the three coefficients are
positive, and none are significantly negative. H2B predicts a negative relation
between abnormal announcement-date short selling and contemporaneous re-
turns. Overall, therefore, our results do not support hypotheses H2A or H2B.

Collectively, results in this section show no evidence of informed short
selling either before or on the announcement date.

. Issue Date Results

4.1 Issue discount

Testing the relation between short selling before the offer date and the issue
discount should allow us to distinguish between manipulative and informed
short selling. Under the model @&erard and Nandél993), informed short
selling before the offer date should be associated with smaller issue discounts
(H3A), while manipulative short selling should be associated with larger issue
discounts (H3B). To test these hypotheses, we run regressions of SEO issue
discounts on various firm and offering characteristics simil&dowin (2003),

and include measures of short-selling intensity prior to the issue date.

The issue discount is measured as the close-to-offer return: the percent-
age difference between the SEO offering price and the closing price the day
before the offering. Consistent with the literature, we multiply this number
by negative one before using it as the dependent variable in our regressions.
Therefore, positive coefficients on our short-selling measures are consistent

17 Similarresults hold for subsamples based on the length of the waiting period and based on shelf versus non-shelf
registration.
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with manipulative short selling, and negative coefficients are consistent with
informed short selling.

The explanatory variables are designed to capture various characteristics of
the firm or offering that are known to influence the issue discount, and are pri-
marily motivated by the findings dltinkilic and Hansetf2003) andCorwin
(2003). Firms with higher levels of asymmetric information should have larger
issue discounts. To control for these effects, we include the logarithm of the
firm’s market capitalization the day before the offeringgMktCap and the
standard deviation of the firm’s stock return over the 30-day period ending
11 days prior to the offering\platility). RelOfrSizes the number of shares
offered in the SEO divided by the number of shares outstanding prior to the of-
fering, and is used to capture any price-pressure effects related to the market’s
ability to absorb the new shareSARPogCARNeg is the cumulative abnor-
mal return over the five days preceding the offering if it is positive (negative),
and zero otherwise. These variables should control for price changes prior to
the offering.LogPriceis included to capture any issue discount effects related
to underwriter pricing practices such as setting SEO offer prices at the closing
bid rather than the closing transaction prite€, Lochhead, Ritter, and Zhao
1996).BE/ME, the ratio of book value of equity from the most recent fiscal
year-end divided by the market value of equity at the end of the month prior
to issue, is included to capture any cross-sectional relation between this ratio
and the costs of and demand for short selling (Jones and Lamont Zi&).

Price Clusteris a dummy variable equal to one if the decimal portion of the
offer price is 0.00, 0.25, 0.50, or 0.75. This variable should capture the clus-
tering of SEO offer prices at even quartekola and Loughran 20048 We
include a dummy for NYSE/Amex-listed firms to capture differences across
dealer and auction markets. Previous research uses institutional ownership to
proxy for short-sale constraints since it represents the supply of lendable shares
(Nagel 200%. We therefore includénst. Ownershigdefined as the percent-

age of total shares held by institutions as of the quarter-end prior to the issue
date). Finally, we include a dummy for shelf-registered offerings, as well as
interactions based on this dummy (discussed below) to capture differences in
offer type.

To test our hypotheses, we include in these regressions various measures of
short-selling intensity defined in the previous section. To be included in these
regressions, we need to measure the amount of short selling between the an-
nouncement and issue dates, so observations where there is no waiting period
are excluded from these tesfsTable4 contains the results of our OLS regres-
sions for the offerings that have a waiting period. Coefficients on the control

Despitethe fact that our sample period entirely post-dates the switch to decimal pricing, 72% of our offers occur
at even quarters.

Dataon all of our control variables are available for 325 of the 326 observations in the sample with a waiting
period.
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variables in our regressions are generally in the direction predicted by previous
research. We highlight th&ARNedhas a significantly negative relation with
the issue discount, implying that firms with more negative abnormal returns
in the five days prior to issuance have larger underpricing. This variable could
be capturing some of the effects of short selling and its influence on pre-offer
prices.

Table 4
Regressions of SEO discount on pre-issue short selling
1 2 3 4 5 6
Intercept 0.1249 0.1251 0.1212 0.1180 0.1146 0.1151
(2.46) (2.49) (2.43) (2.34) (2.24) (2.33)
Log MktCap —0.0047 —-0.0047 —0.0046 —0.0043 —0.0035 —0.0044
(—1.68) (—1.70) (—1.66) (—1.56) (—1.20) (—-1.61)
Volatility 0.0128 0.0195 0.0106 0.0432 0.0420 0.0078
(0.09) (0.15) (0.08) (0.32) (0.31) (0.06)
Rel Ofr Size —0.0049 -0.0148 -0.0172 -0.0122 -0.0119 -0.0136
(—0.28) (—0.84) (—0.98) (—0.69) (—0.68) (-0.77)
CARPos 0.1999 0.2126 0.2081 0.2024 0.2107 0.2113
(3.50) (3.76) (3.69) (3.57) (3.71) (3.78)
CARNeg —0.3351 -0.3294 -0.3346 —-0.3360 —-0.3281 —-0.3281
(—8.89) (—8.84) (—9.00) (—8.87) (—8.75) (-8.93)
Log Price —0.0064 —0.0067 —0.0065 —0.0069 —0.0071 —0.0065
(—1.59) (—1.67) (-1.62) (—1.70) (—1.76) (—1.66)
BE/ME —0.0057 -0.0069 -0.0059 -0.0063 —0.0070 —0.0037
(-0.84) (-1.02) (-0.89) (=0.91) (-1.02) (—0.55)
Offer Price Cluster 0.0147 0.0138 0.0142 0.0143 0.0138 0.0140
(3.54) (3.36) (3.47) (3.46) (3.32) (3.44)
NYSE Dummy 0.0073 0.0069 0.0074 0.0067 0.0026 0.0063
(1.63) (1.56) (1.69) (1.52) (0.51) (1.44)
Inst. Ownership -0.0171 -0.0158 -0.0162 -0.0160 -0.0145 —-0.0152
(-2.37)  (-2.21) (-2.28) (-2.23) (=2.01) (-2.15)
ShelfDummy 0.0019 0.0021 0.0054 0.0040 0.0040 0.0060
(0.43) (0.49) (1.18) (0.86) (0.86) (0.49)
ABRELSS[ID-10,ID-1] 0.0093 0.0128
(3.02) (3.63)
Shelf * ABRELSS|ID-10,ID-1] —0.0137
(—-1.99)
ABSSJ[ID-10,ID-1] 0.0057
(2.79)
Shelf * ABSS[ID-10,ID-1] —0.0043
(—1.66)
ABVOL[ID-10,ID-1] —0.0043
(~1.10)
RELSS[ID-10,ID-1] 0.0456
(2.13)
Shelf * RELSS[ID-10,ID-1] —0.0089
(—0.29)
RELSS[Benchmark] —0.0921
(—2.83)
ABRELSS][ID-5,ID-1] 0.0047
(2.19)
ABRELSS[ID-10,ID-6] 0.0186
(3.86)
Shelf * ABRELSS[ID-5,ID-1] 0.0006
(008)
(continued
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Table 4
Continued
1 2 3 4 5 6
Shelf* ABRELSS[ID-10,ID-6] —00250
(—2.87)
Adj. R? 0.3626 0.3787 0.3846 0.3735 0.3766 0.3998
N 325 325 325 325 325 325

This table presents results of regressions of the SEO discount on various firm and offering characteristics, and
measures of trading activity and short-selling intensity prior to the issue date (ID). The sample includes only
those firms that have a waiting period. The SEO discount is defined as the negative value of the percentage
difference between the offer price and the previous day’s closing price. Log MktCap is the logarithm of market
capitalization the day before issuance. Volatility is the standard deviation of daily returns calculated over the 30
trading days ending 11 days prior to the offering. Rel Ofr Size is the number of shares offered as a percentage of
pre-issue shares outstanding. CARPos (CARNeg) is the cumulative abnormal return over the five days prior to
ID if positive (negative), and zero otherwise. Log Price is the logarithm of the price on the day before issuance.
BE/ME is the ratio of book equity from the most recent fiscal year-end to the market value of equity at the end
of the month prior to the issue date. Offer Price Cluster is a dummy variable equal to one if the decimal portion
of the offer price is .00, .25, .50, or .75. NYSE Dummy is a dummy variable equal to one if the firm is traded on
the NYSE or Amex. Inst. Ownership is the percent of total shares held by institutions. Shelf Dummy is a dummy
variable equal to one if the offering is a shelf registration. Short selling is measured as abnormal relative short
selling (ABRELSS), abnormal short selling (ABSS), and relative short selling (RELSS). Volume is measured
as abnormal volume (ABVOL). Shelf*SSVar is an interaction term between Shelf Dummy and the short-selling
variable. [ID-10, ID-1] is the window from ten days prior to the ID through one day prior to the ID. The other
windows are analogously defingdstatisticsare in parentheses.

The key variable we use to measure short-selling intensithBRELSS.

This measure captures abnormal short selling after controlling for abnormal
volume, both of which are likely to be high around an SEO. We measure
ABRELSSver specific windows prior to the issue date. However, we trun-
cate this window in cases where the waiting period is less than ten days to
exclude short sales on days prior to the announcement date. The coefficient
on ABRELSE8D-10,ID-1] in Model 2 is positive and highly significant. Under
the Gerard and Nanda 1998odel, this result is consistent with the manipula-
tive short-selling hypothesis H3B. Short selling seems to be originating from
traders trying to manipulate the offer price downw&?dimilar results hold

in untabulated regressions usiA@S$D-10,ID-1] or RELS8D-10,ID-1] as

the measure of pre-issue short selling.

According toAutore(2007), shelf registrations were originally exempt from
Rule 105, because the SEC did not believe shelf registrations were as suscepti-
ble to manipulation as traditional offerings. However, the increased frequency
of shelf offers as well as the potential for manipulative trading led the SEC
to remove this exemption in September 2004. To allow the relation between
pre-issue short selling and the issue discount to differ between shelf and non-
shelf offerings, we include our short-selling measures both individually and

Diether Lee, and Werne(2009) document that short sellers increase their trading following positive returns.
In unreported tests, we interaBBRELSED-5,ID-1] with cumulative abnormal returns calculated over the
interval [ID-10,ID-6]. The results from these regressions confirm that the significant relationship between the
SEO discount andABRELSSs not the result of increased short-sale activity in response to lagged positive
returns.
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interactedwith the Shelf dummy. The coefficients on the short-selling mea-
sures are all significantly positive. Higher levels of short selling are associated
with larger issue discounts for the non-shelf registrations. The coefficients on
the interaction term between ti&helf dummy and pre-issue short selling are
negative in Models 3 through 5, and statistically significant in Mod&l Bhe
relationshipbetween pre-issue short selling and the issue discount for shelf
registrations differs from that for non-shelf offerings. Furthermore, unreported
statistics testing the combined effect of the coefficients on short selling and the
interaction terms for shelf registrations show no significant relation. Manipula-
tive short selling appears to be concentrated in non-shelf registrafidrss
finding offers one potential explanation for the recent increase in popularity of
shelf registrations.

Note also that the coefficient dRELSScalculated during the benchmark
period is negative and significant (Model 5). &erard and Nand&1993)
point out, restrictions on short selling may be costly to issuers if they constrain
informed short sales. This result suggests that firms that normally have higher
levels of relative short selling have smaller issue discounts, consistent with
the finding in the literature that short sellers usually increase price efficiency.
However, firms with higher relative short selling prior to the SEO have larger
issue discounts, supporting the view that short selling before the issue date is
making prices less informative. These results extend the literature examining
the general impact of short selling on price efficiency. Model 6 in Table
presents results relating to the impact of Rule 105, which we discuss in Section
4.3. Explanatory power in all model specifications is good, with an adjusted R
of at least 0.36 in each case.

As noted above, prior research found no evidence of manipulative short
selling after Rule 10b-21 became effective. However, previous studies have
been limited by lack of data, testing the impact of manipulative trading using
monthly short-interest data. To compare our results more directly to prior re-
search, we collect monthly short-interest data for our sample of SEQ&
are able to identify a monthly short-interest reporting date between the an-
nouncement and issue date for 173 of the 325 SEOs included in the issue dis-
count regressions. We conduct an analysis simil@afieddine and Wilhelm

To control for the possibility that bad news drives short selling immediately prior to the issue date, we collect
news announcements from tkiéall Street Journaburing the week prior to the issue date. Of the 325 SEOs
analyzed in Tabld, only 9 have news announcements during this period. The results in4rdbleot change

if we control for news announcements.

For robustness, we duplicate our main tests excluding SEOs with an extremely long waiting period of more than
50 days. Results are substantially similar to those reported in the article. We also repeat regressiongtin Table
with Amihud’s (2002) illiquidity variable or with percentage bid-ask spreads as additional explanatory variables
to capture asymmetric information. Inferences about short selling do not change with the inclusion of these
additional control variables.

Following Safieddine and Wilhelni1996), we define relative short intereRS)) as the level of short interest
reported between the announcement and issue dates, divided by the mean level of short interest reported during
the three months preceding the announcement. If more than one short-interest observation occurs between the
announcement date and the issue date, we use the observation closest to the issue date.
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(1996, Table 1), calculating mean abnormal short interest ABRRELSED-
10,ID-1] by day according to the number of days between the RSI reporting
day and the issue date. In untabulated results, RSl is significantly positive only
when reported one and two days before the issue date. In CORBRELSS
[ID-10,ID-1] is significant for several days before the offABRELSShas
greater power to detect abnormal pre-issue short selling.

In Table5, Models 1 and 2 report results of the issue discount regressed on
monthly short interest and the other explanatory variables included in Zable
This measure captures abnormal short interest during the SEO period, analo-
gous to our measures of abnormal short selling. Consistent with prior research,
results in Models 1 and 2 show no evidence of manipulative short selling
(Safieddine and Wilhelm 1996, in post-10b-21 regressions; Singal and Xu
2005). The coefficients on abnormal short interest are statistically insignifi-
cant?* In Models 3 through 5, we repeat the regressions from Tatiiéodels
3 through 5) for the subsample of firms with short-interest datat®tatistics
on all of the short-selling variables are lower than in Tahleonsistent with
lower power due to a smaller sample size. More importantly, however, results
in these regressions show that the coefficients on daily short selling are consis-
tently positive, and still significant foABRELS8D-10,ID-1] and ABS$D-
10,ID-1]. Although there is no evidence of a relationship between monthly
short interest and the issue discount, we continue to find a significant rela-
tionship between daily short selling and the issue discount, controlling for
differences in samples. The lack of evidence of manipulative trading in prior
research appears to be attributable to lack of power in the short-interest data.

Overall, the primary conclusion from these regressions is that abnormally
high levels of short selling are related to larger issue discounts. Although
the SEC noted the potential for manipulation in shelf registrations, our re-
sults show significant evidence of manipulative trading only for the non-shelf
registrations in our sample.

Safieddine and Wilhelr(L996) andKim and Shin(2004) discuss the poten-
tial use of transactions in the options market as a substitute for short selling to
manipulate prices and increase issue discounts. Although short selling is con-
strained by SEC regulations, trading in the options market is not constrained.
To control for the possibility that traders use the options market to manip-
ulate prices, we collect daily options trading volume from OptionMetrics in
the Wharton Research Data Services database. Of the 325 SEOs included in
Table4, 154 (47%) have options trading volume leading up to the issue date.
We rerun the tests reported in Taldleeparately for subsamples with and with-
out put option volume on days [ID-5,ID-1]. Results of these regressions (avail-
able on request) show that the relation between pre-issue short selling and the

Consistentvith our argument that short-interest data lack power to explain the issue discount, a simple correla-
tion matrix also shows that relative short interest is less strongly correlated with issue discounts than our short
selling measures are.
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Table 5
Regressions of SEO discount on pre-issue short selling for firms with short-interest data
1 2 3 4 5
Intercept 0.1542 0.1530 0.1266 0.1461 0.1313
(2.37) (2.34) (.97) (2.28) (1.98)
Log MktCap —0.0054 —0.0054 —0.0040 —0.0045 —0.0031
(—1.48) (—1.48) (-1.12) (-1.26) (—0.80)
Volatility 0.0619 0.0491 0.0762 0.0928 0.1414
(0.34) (0.26) (0.43) (0.52) (0.78)
Rel Ofr Size —0.0390 —0.0390 —0.0464 —0.0441 —0.0452
(-1.91) (—1.91) (—2.31) (-2.18) (—2.23)
CARPos 0.0940 0.0965 0.0934 0.0964 0.1115 g
(1.19) (1.22) (1.20) (1.25) (1.41) §
CARNeg —-0.1911 —0.1892 —0.2050 -0.1812 —0.1846 =)
(-3.32) (—-3.28) (—3.62) (-3.24) (—3.24) 8
Log Price —0.0134 —0.0132 —0.0146 -0.0162 —0.0152 %
(-2.31) (—2.26) (—2.55) (-2.82) (—2.61) S
BE/ME 0.0179 0.0180 0.0161 0.0139 0.0163 3
(2.06) (2.07) (1.89) (1.61) (1.87) =)
Offer Price Cluster 0.0227 0.0227 0.0233 0.0209 0.0216 2
(3.99) (3.98) (4.13) (3.76) (3.78) >
NYSE Dummy 0.0008 —0.0003 0.0007 —0.0002 —0.0041 9
(0.13) (~0.04) (0.11) (-0.03) (~0.61) S
Inst. Ownership —0.0071 —0.0069 —0.0060 —0.0061 —0.0074 =
(=0.75) (-0.72) (~0.65) (~0.67) (=0.79) e
ShelfDummy 0.0060 0.0070 3
(1.04) (1.19) o
RSI 0.0004 0.0008 3
(0.63) (1.01) 5
Shelf* RSI —0.0009
(—0.80) -%?
ABRELSS[ID-10,ID-1] 0.0126 @
(2.99) <
Shelf * ABRELSS[ID-10 ID-1] —0.0184 S
(-2.03) %
ABSSJ[ID-10,ID-1] 0.0049 oy
(2.05) g
Shelf * ABSS[ID-10,ID-1] —0.0020 3.
(-0.52) E
ABVOL[ID-10,ID-1] 0.0020 Q.
(0.36) ‘g
RELSS[ID-10,ID-1] 0.0362 >
(1.54) %
Shelf * RELSS[ID-10,ID-1] —0.0049 g
(-0.11) =
RELSS[Benchmark] —0.1022 Q
(—2.61) _'5
Adj. R2 0.2485 0.2469 0.2848 0.2945 0.2707 §
N 173 173 173 173 173 »

This table reports regressions of SEO discounts on various firm and offering characteristics and measures of
short-selling intensity prior to the issue date (ID) for the subsample of firms from Tatblat have a short-

interest observation between the announcement and issue dates. Models 1 and 2 in this table present results of
regressions of the SEO discount on abnormal short interest prior to the issue date (ID). The SEO discount is
defined as the negative value of the percentage difference between the offer price and the previous day’s closing
price. Relative Short Interest (RSI) is the level of short interest reported between the announcement and issue
dates, divided by the mean level of short interest reported during the three months preceding the announcement.
Other explanatory variables are as defined in Table 4. For comparison, Models 3 through 5 repeat regressions
reported in Table 4, for the subsample of firms with short-interest data.
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issuediscount is statistically significant only for the subsample of firms with-
out put optiong® This finding is consistent with predictions if options trans-
actions can substitute for short selling. The relation between short selling and
issue discounts is stronger when traders do not have the opportunity to trade in
an alternative market, the options market.

4.2 Post-issue performance

Another means of distinguishing between informed and manipulative short
selling is to look at the effect of short selling prior to the issue date on post-
issue performance. Several studies test for a post-issue price recovery for a
few days after a new equity issuance, with mixed results (8ahples 1972
Altinkilic and Hansen 2005

To test hypotheses H4A and H4B directly, we regress post-issue perfor-
mance on various measures of pre-issue short-selling inteltgtgian (2005)
analogously regresses post-issue returns on pre-issue returns to test whether
price pressure before SEOs is temporary or permanent. However, he notes that
an errors-in-variables problem arises when using total return to proxy for the
temporary return component, which causes the slope coefficient to be biased
toward zero. Our specification is subject to a similar concern.

Corwin (2003, Figure 2) plots abnormal returns from day [ID-5] through
[ID+ 5] to test the manipulative trading hypothed{sm and Shin(2004) ex-
amine the relation between abnormal returns during the five days preceding the
offer date (their proxy for pre-issue short selling) and abnormal returns extend-
ing 5 or 30 days post-issue. Analogously, we regress post-issue returns mea-
sured over days [IB-1,ID+5] on pre-issue short selling measured over days
[ID-5,ID-1]. To allow for a difference between shelf and non-shelf registra-
tions, we include th&helfdummy variable, as well as an interaction between
this dummy and our short-selling measures in these regressions.

Results of this analysis are reported in TableModels 1 through 3. Re-
sults are insignificant at the 5% lev@ Insignificantlypositive coefficients are
consistent with either informed short selling or lack of power in the tests.

4.3 Effectiveness of Rule 105

We next turn our attention to the question of whether SEC rules designed to
restrict manipulative short selling are effective. Rule 105 prohibits traders from
using shares obtained in the SEO to cover short positions established within

We also conduct regressions similar to thos&afieddine and Wilhelnf1996), including a dummy variable,
OPTION, in our regressions of the issue discount. This dummy variable equals 1 for firms if there is put option
trading volume during days [ID-5,ID-1] and zero otherwise. When included in unreported regressions similar to
those in Tablet, the coefficient on this variable is insignificantly negative.

We ran several other specifications of these regressions, including short-selling variables measured over days
[ID-3,ID-1], abnormal returns measured for eight days post-issue, results sorted by exchange listing, and regres-
sions with no shelf dummy variables, with similar results. Results in the remaining columns o6 Tatdge to

Rule 105 and are discussed below.
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Table 6
Regressions of post-issue returns on pre-issue short selling

Waiting Period Greater than 0 Waiting Period Greater th&xags

PreissugID-5,ID-1] Preissue [ID-5,ID-1] Preissu¢D-10,ID-6]
(x100) 1 2 3 4 5 6 7 8 9
Intercept 0.092 -0.003 0.065 0.082 0.045 0.068 0.072 0.315 0.113
(1.17) 0.01) (0.79) (0.96) (0.16) (0.78) (0.85) (1.22) (1.34)

Shelf Dummy —-0.129 0.296 -0.037 -0.055 0.314 -0.049 -0.080 -0.072 -0.120

(-1.17) (0.93) (-0.33) (-0.40) (0.79) (-0.35) (—0.60) (—0.21) (—0.95)
ABSS —0.002 0.029 0.019
[preissue] £0.06) (0.75) (0.14)
Shelf * ABSS 0.014 —0.088 0.064
[preissue] (0.24) £0.78) (0.46)
ABVOL 0.049 —0.083 -0.123
[preissue] (0.51) (—0.65) (-0.92)
RELSS 0.855 1.105 0.074
[preissue] (1.66) (1.97) (0.13)
Shelf * RELSS —0.949 —-0.994 —-0.073
[preissue] (-1.22) (—0.98) (-0.07)
RELSS —0.856 -1.356 —0.84
[Benchmark] (-1.19) (-1.53) (-0.92)
ABRELSS 0.053 0.059 —0.049
[preissue] (0.91) (0.96) (—0.34)
Shelf* ABRELSS —0.200 -0.195 —0.029
[preissue] (—1.15) (—0.86) (-0.13)
N 326 326 326 236 236 236 236 236 236

Thistable reports results of regressions of returns after the issue date on pre-issue short selling for the full sam-
ple of events with a waiting period, and for the subsample of firms with at least five days in the waiting period.
Pre-issue short selling is defined as abnormal short selling (ABSS), relative short selling (RELSS), or abnormal
relative short selling (ABRELSS). Pre-issue short selling is measured over days [ID-5,ID-1] in Models 1-6,
and over days [ID-10,ID-6] in Models 7-9. Post-issue abnormal returns are measured over daly$0}H5]

in all models. Additional regressors include controls for normal volume, a dummy variable SHELF equal
to one for shelf registrations, and terms interacting SHELF with pre-issue short selstafisticsare in
parentheses.

thepreceding five days. Thus, there are greater costs and risks to manipulative
short selling during this five-day period if the shares used to cover the short
position must be purchased in the open market, rather than being received at
the discounted offering price. This increased cost is illustrated in Figure
which shows the opening and closing prices on the issue date relative to the
SEO offer price. Despite the pricing of the SEO at a 3.11% average discount to
the previous day’s closing price (Taklg, theopeningprice on the issue date
is only 1.01% below the previous day’s closing pri¢dy closing time on the
issue date, the average market price is only 0.43% below the previous day’s
close. This price movement on the issue date significantly increases the cost of
covering pre-offer short sales with open market purchases.

According to H5, if Rule 105 is effective, short selling at least six days
before the issue date should be greater than short selling closer to the issue
date. Table7 contains both mean and median levels of various measures of

27 Openingprices were collected from intraday TAQ data.
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Figure 2
Opening and closing prices around the SEO issue date
Average opening and closing prices before and on the issue date, relative to the SEO offer price.

short-selling intensity by event day prior to the issue date for the subsample
of offerings with at least five days in the waiting period. The results in Table
7 show that virtually all measures of short-selling intensity increase almost
monotonically as the issue date nears, with a noticeable spike in short-selling
activity one day before issuance. There is some evidence that Rule 105 is a
binding constraint for some short selle&SVOLand ABRELSShow higher
levels of short selling on day-6 than on day-5, for example. However, the
stronger evidence suggests abnormal short selling immediately before the is-
sue dat&® For example, in Panel A of Tablg mean abnormal short-selling
levels ABS$ are only significantly different from zero in the four days before
issuance. Median abnormal short sellid@BES in Panel B is significantly
negativesix days before the issue date, and does not become positive until two
days before issuance. The monotonic increaskBRELSSas the issue date
approaches is illustrated in FiguBe These results strongly suggest that Rule
105 does not effectively prevent short selling immediately prior to SEO issue
dates.

We are also interested in determining whether Rule 105 affects informed
or manipulative trading strategies. To address this question, in Model 6 of
Table 4, we separaté BRELSBD-10,ID-1] into two subsets based on the
number of days before the issue date. Results in this model show that there is a
significant relationship between pre-issue short selling and the issue discount

Unreported tests using intraday short-sale volume show that abnormal short seBi8§ (n the last hour of

trading is statistically larger than abnormal short selling over the rest of the day on [ID-1]. This result does not
hold for any of the other days leading up to the issue date. Since many SEOs are priced after the close of trading
on [ID-1], this evidence confirms that short sellers are particularly active right before the pricing.
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Table 7
Trading activity and short-selling intensity prior to issue date when Rule 105 applies: (AD- ID) > 5

Panel A: Means

Rav Measures AbnormalMeasures
Window SSVOL VOL RELSS ABSS ABVOL ABRELSS ABRET
[ID-1] 239,058 555,360 0.4283 2.0409%** 0.6575*** 0.6303*** —0.0087***
[ID-2] 145,274 358,995  0.3965 0.7895%** 0.0679 0.5590***—0.0023
[ID-3] 114,481 292,988 0.3930 0.6449* —-0.0079 0.4359*** —-0.0014
[ID-4] 106,164 296,027 0.3688 0.1872* —0.0889 0.3987**  —0.0004
[ID-5] 109,432 302,369  0.3497 0.1102 -0.0549 0.2032%** 0.0018
[ID-6] 112,674 338,301  0.3446 0.0547  —0.0969 0.2055***  —0.0053***
[ID-7] 115,397 334,068  0.3398 0.1387 —-0.0281 0.1764** —0.0014
[ID-5, ID-1] 142,305 359,603  0.3860 0.7791%** 0.1179** 0.4508*** —0.0022**
[ID-10,1D-6] 117,398 359,242  0.3234 0.0491 —0.0449 0.1341**  —0.0029**
Difference 24,907 361 0.0626 0.7299 0.1628 0.3167 0.0007
(p-value) (0.1991) (0.9945) <.0001) (<.0001) (0.0240) .0001) (0.6805)
Panel B: Medians

Rav Measures AbnormalMeasures
Window SSVOL VOL RELSS ABSS ABVOL ABRELSS ABRET
[ID-1] 103,249 286,979  0.4214 0.8628*** 0.3662*** 0.4703*** —0.0063***
[ID-2] 62,161 173,000  0.3960 0.0444** —0.1762** 0.3367*** —0.0036*
[ID-3] 55,299 151,882  0.4001 -0.1796 —0.2585%** 0.2920%** 0.0001
[ID-4] 47,097 145,900 0.3576 —0.2237** —0.3797*** 0.1956*** —0.0030
[ID-5] 43,187 134,923 0.3377 -0.1673 —0.2864*** 0.1494*** 0.0019
[ID-6] 43,073 131,371  0.3277 -0.3078**  —0.2903*** 0.1089***  —0.0031***
[ID-7] 47,752 133,420  0.3293 -0.2709 —0.3089*** 0.0820**  —0.0027
[ID-5, ID-1] 53,516 159,413  0.3858 —0.0867 —0.1845%* 0.2802***  —0.0023**
[ID-10, ID-6] 42,012 129,695 0.3165 —0.3261*** —0.3572*** 0.0498**  —0.0031***
Difference 11,505 29,718  0.0694 0.2394 0.1727 0.2304 0.0008
(p-value) (0.0459) (0.3336) (0.0000) (0.0000) (0.0530) (0.0000) (0.2873)

This table contains measures of daily trading volume and short-selling intensity in the seven days leading up
to the issue date for the subsample of firms that have a waiting period longer than five days. SSVOL is daily
short-sale share volume. VOL is daily total share volume. ABSS is daily short-sale volume divided by average
short-sale volume calculated over the benchmark period. ABVOL is daily total volume divided by average total
volume calculated over a benchmark period. ABRELSS is abnormal short-sale volume divided by abnormal total
volume. RELSS is daily short-sale share volume divided by daily total share volume. ABRET is the abnormal
return calculated as the daily stock return minus the CRSP value-weighted index return. These variables are the
mean or median taken each day prior to the issue date (ID). For example, [ID-1] is the day that occurs one trading
day prior to the issue date. [ID-5, ID-1] is the window from five days prior to the ID through one day prior to the
ID. The other periods are analogously defined. Panel A (Panel B) contains the mean (median) daily value, where
the asterisks denote statistical significance foitest(Wilcoxon rank sum test) that the value is different from

zero. The bottom section of each panel givespghalue that there is a difference in means (medians) across the
two five-day windows. ***, ** * denote statistical significance at the 1%, 5%, and 10% levels, respectively, for
the abnormal measures.
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for the non-shelf offerings both when unconstrained (days —6 through —10) and
when constrained by Rule 105 (days —1 through —5). In unreported results, we
regress the SEO issue discount on the various control measures and the daily
level of ABRELSSor each of the seven days prior to issuance. The relation be-
tween pre-issue short selling and the issue discount is the strongest on day —6.
The coefficients o0MBRELSSix and seven days before issuance are positive
and significant. These results are consistent with short selling by manipulative
traders who adhere to Rule 105 and transact before its deadline. The coefficient
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Figure 3

Daily trading activity and returns around the SEO issue date
Mean abnormal short selling, volume, and returns by event day relative to the Issue Date,|DAD- 5.

on ABRELSSwo days before issuance is also significantly positive. Clearly,
Rule 105 does not appear to be effective in restricting all manipulative short
selling right before issuance. Results for shelf registrations, combining the co-
efficients onABRELS&nd the interaction term, are again statistically indistin-
guishable from zero on all days, indicating no relation between pre-issue short
selling and the issue discount for shelf registrations.

Finally, we look at the relationship between Rule 105 and post-issue per-
formance. For the subsample of firms with at least five days in the waiting
period, in Table6 we report results of regressions of post-issue returns on
pre-issue short selling when constrained by Rule 105 [ID-5,ID-1] and when
unconstrained by this rule [ID-10,ID-6]. These results show no significant re-
lationship between abnormal short selling on days —10 through —6 and post-
issue returns. In contrast, the coefficientRBELSHD-5,ID-1] is significant in
Model 5. Although the other short-selling measures are not significant, these
results weakly suggest that any relationship between pre-issue short selling
and post-issue returns is concentrated during the period when short selling is
supposed to be constrained.

Taken in sum, the results in this section provide convincing evidence that
Rule 105 is not having its intended effect of eliminating manipulative short
selling prior to non-shelf registered seasoned equity offerings.

4.4 Underwriter price stabilization

Underwriters may stabilize IPOs and SEOs by allocating more than 100%
of offered shares, and covering this short position by exercising the overal-
lotment option and/or by purchasing shares in the aftermarket Wilpelm
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1999;Aggarwal 2000. Although we focus on informed and manipulative short
selling, underwriters represent another possible class of short sellers around
SEOs.Aggarwal (2000) shows that weaker IPOs have larger total short po-
sitions and that these short positions are more likely to be covered in the af-
termarket rather than by exercising the overallotment option. If weaker SEOs
have more underwriter short selling and are more likely to be stabilized by
short covering in the aftermarket, these stabilization efforts could lead to price
recovery.

We do not believe that underwriter stabilization activities drive our post-
issue results, for several reasons. Any underwriter short selling in the primary
market will not be reported in our database of secondary-market short selling.
Also, the SEC notes that the short position is created when the underwritten
shares are allocated, which occurs on the issue?dat@ne of our hypothe-
ses relate to issue-date short selling. Furthermore, accordiigwards and
Hanley(2010), underwriter price support is more likely to be present in deals
with low first-day returns. We find that pre-issue short selling does not vary
with first-day returns as predicted, given underwriter short selling in anticipa-
tion of price support® Finally, using short-covering data for IPO&ggarwal
(2000) finds a significantly negative relationship between the percentages of
shares short-covered in the aftermarket and post-issue returns. In contrast, we
find no significant relationship or a weakly positive relation between pre-issue
short selling and post-issue returns. Collectively, therefore, underwriter short
covering does not appear to drive our results.

Conclusions

This article examines the relationship between short selling and returns around
seasoned equity offerings. First, we develop several hypotheses to distinguish
between manipulative and informed short selling around announcement and
issue dates. Overall, we find no evidence of informed short selling around SEO
announcements. Around issue dates, higher levels of pre-issue short selling are
associated with larger issue discounts, consistent with manipulative trading.
Next, we examine the effectiveness of SEC rules designed to restrict ma-
nipulative short selling before SEOs. Substantial abnormal short selling occurs
within five days of the issue date, suggesting that Rule 105 is not effective.
Short selling at least six days prior to the issue date is significantly related to
issue discounts, as expected if traders follow Rule 105. However, we also find
evidence that short selling closer to the issue date is significantly related to

Excerpt from SEC Current Issues and Rulemaking Projects Outline, November 14, 2000 (http://www.
sec.gov/divisions/corpfin/guidance/cil114R00egs-k sss.htm).

We also conduct the regressions in Tabfer subsamples of SEOs partitioned according to whether the first-day
returns are positive or negative, and whether the first-day returns are above or below the median first-day return
for the sample. None of the coefficients on short selling is significant for any of these subsamples.
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larger issue discounts. The SEC recently tightened rules restricting manipu-
lative trading around SEQOs. This rule change was motivated by the observa-
tion that some short sellers have been able to avoid constraints associated with
Rule 105. Our empirical results are consistent with this observation.

This research makes three main contributions to the literaBa®eddine
and Wilhelm(1996) find evidence of manipulative trading before Rule 10b-

21, but no evidence afterward. Subsequent research also rejects the hypothesis

of manipulative trading around SEOs. With more powerful daily short-selling
data, we are able to provide direct evidence in suppo@arard and Nanda’s
(1993) model of manipulative trading, despite SEC restrictions on such behav-
ior. Second, we find little evidence of manipulative trading around shelf offer-
ings. Given the increasing popularity of shelf registrations, our results provide
important new information for corporate managers choosing their SEO regis-
tration method. Finally, our finding that short selling makes prices less efficient
immediately prior to SEO issue dates contributes to the current literature ex-
amining the general impact of short selling on price efficiency.
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