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Abstract
Mogt initid public offerings (IPOs) feature so-cdled “lockup” agreements, which bar indders from
sdling the stock for a set period following the PO, usudly 180 days. We examine stock price behavior
in the period surrounding lockup expiration for a sample of 2,529 firms over 1988 to 1997. Wefind
that lockup expirations are, on average, associated with significant, negative aonormd returns, but the
losses are concentrated in firms with venture capita (V C) backing. For the VVC-backed group, the
largest losses occur for “hightech” firms and firms with the greatest post-1PO stock price increases, the

largest rdative trading volume in the period surrounding expiration, and the highest qudity underwriters.



I. Introduction

Initia public offerings (1POs) generdly feature* lockup” agreementsunder whichcorporate insders
are prohibited fromsdling shares before a certain date, ranging fromamonth to severa yearsfallowing the
IPO. Oncethe lockup period is over, indders are free to sl dthough they gill remain subject to more
generd indder trading regulaions.

Inboththeory and practice, ingder salesplay an important role because of potentia informationa
asymmetries. Because the lockup expiration date represents the first opportunity for insders to sl,
sgnificant share price revisons are possible as market participants infer private information from insder
activity. In addition, the percentage of shares subject to lockup often exceeds 100 percent of the shares
in public hands. As a result, the possibility of a large, sudden increase in supply exists, which may adso
impact share vaues.

Interest inlockup expirations has grown as evidenced by at least four recent working papers (Brau
(1999), Brav and Gompers (1999), Field and Hanka (2000), Ofek and Richardson (2000)), aweb site
(www.ipolockup.com), and numerous articles in the popular press, including, as of February 14, 2000, a
regular feature in the Wall Street Journal. Our goal in this study isto add to this literature by providing a
detailed andysis of share price reactions to PO lockup expirations. Based onasample of 2,529 | POsfor
the ten-year period ending in 1997, we find that lockup expirations are associated with sgnificant price
declines. The average abnormal return on the lockup expiration day is .74 percent, and the cumulative
abnormd returnover the five-day surrounding period is 1 1.61 percent, both of which are significant at any
conventiond level. Moreover, the cumulative loss does not gppear to be atransitory effect.

On closer ingpection, the negative abnorma returns in the period surrounding lockup expirations

are largely concentrated in the 45 percent of the firms in our sample with venture capita (V C) backing.
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Such firms lose, on average, 3 to 4 percent of their valuein this period, and “high-tech” firms with VC
backing are particularly hard hit. Non-V C-backed firms lose rlatively little value, regardless of industry.

In addition to industry classfication and VC finanang, we examine the influence of firm sze, post-
I PO stock price performance, stock price voldility, the percentage of shares subject to lockup, the length
of thelock-up period, secondary (or follow-on) offerings, underwriter reputation, tradingvolume, and other
variables. We conagently find little or no reaction for the non-V C sample. For the VC sample, post-IPO
price performance, abnormal trading volume, pre-expiration stock price voldility, and underwriter
reputationare the most Sgnificant of these effects. Thelargest lossesinvaue occur for firmswith (1) larger
post-1PO stock price increases, (2) greater dbnorma trading volume in the period surrounding lockup

expiration, (3) greater pre-expiration sock price volatility, and (4) higher quality underwriters.

Il. Background

A lockup provisionisacontractua arrangement betweeninsdersof afirm undergoing anl PO and
the underwriter, inwhichingdersagree not to sdl shares for a specified period, usually 180 days after the
offer. Lockups are not required by law, but essentidly al |POs feature them. Insiders often own a large
portion of the shares of anewly public firm. By redtricting sales, the lockup agreement insures that insders
will maintain a significant economic interest in the firm following the 1PO, thereby digning the interests of
old and new shareholders. Lockup agreements aso limit the supply of shares available for trading, which
may help support the issue priceinthe post-1PO period. Either way, the lockup agreement should increase

the marketability of the PO, thereby increasing its likelihood of success.
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Lockups are not binding in that shares may be sold before expiration if consent is given by the
underwriter. In addition, lockup expiration does not necessarily diminate restrictions on insider sales.
Insders are dill subject to Rule 144 and Rule 701, which place additiond redtrictions on indder trading
(Rule 144 and 701 restrictions are described in the Form S-1 excerpt in the Appendix). Furthermore, newly
public companies, particularly in recent years, are often engaged in merger and acquisitions and/or other
materid nonpublic activity, thereby further limiting insder sdling possibilities. Thus, even though alockup
expires, it may be severd years before an insder islegdly dlowed to sdl.

To better illustrate some of the inditutiond features of lockup agreements, we briefly consder the
case of Hedltheon Corporation (now known as Hedtheon/WebM D), which went public on February 11,
1999, at $8 per share. The stock closed at $31.375, for aone-day gain of 292 percent. Information on
lockup provisonsiis public knowledge and can be found in, for example, acompany’ sForm S-1 under the
heading, “ Shares Eligible for Future Sde.” The rdlevant portion of Healtheon's Form S-1 is reproduced
in the Appendix. As shown, fallowing the 1PO, Hedtheon would have a total of 67.196 million shares
outstanding (assuming the underwriters did not exercise overdlotment options and no other outstanding
options or warrants were exercised); however, after the offering, only 5.658 million shares, induding 5
million shares sold in the PO, would be fredy tradable.

Under the terms of Hedltheon' s underwriting agreement, 52.254 million shareswere subject to a
180-day lockup. Of these shares, 41.817 million would still be subject to volume and other limitations of
Rule 144 &fter thisdate, implyingthat 52.254 1 41.817 = 10.437 million shares would become tradeable
without restrictions of any type. Thefind 9.283 million shares would become available to sl a various

dates after lockup expiration. Under the terms of the lockup agreement, Healtheon insders not only are



IPO LOCKUP EXPIRATIONS 4

barred from sling the stock during the lockup period, but they are also barred from making any
precommitment to sell and from entering into any transaction that transfers *the economic consegquences
of ownership.”

Based ontheinformationin Hedltheon’'s S-1, the number of shares subject to the lockup exceeded
the total shares sold to the public by afactor of about ten. Subject to Rule 144, an enormousincreasein
supply fallowing the lockup period was possible. Healtheon's S-1 aso reports that the underwriter,
Morgan Stanley, has the right to release some of the locked-up shares.

Hedtheon's 180-day |lockup period expired on August 10, 1999, at which time the stock was
sdling for $31.75, down fromitsintraday peak of $126 on May 21, 1999. On the lockup expiration day,
Hedltheon's share price dropped by more than 20 percent. Numerous sources reported on the decline,
generdly blaming the lockup expiraion. For example, Reuters New Service (August 10, 1999) stated,
“Shares of Hedltheon Corp. fdl as the online hedlth care company’ s insde shareholders got thelr first

chance to take profits snce the initid public offering in February.”

1. Data and Preliminary Analysis
Our primary data source for this study is the Securities Data Co. (SDC) Global New Securities
database. We obtaindaily stock return data from the Center for Research in Security Prices (CRSP) file
The initid sample consigts of dl U.S. IPOsfor the period January 1, 1988 through December 31, 1997.
The garting date corresponds to the first entry in the SDC database containing alockup provison, Jean

Philippe Fragrances, Inc., whichcompleted its 1 PO on January 15, 1988. Beforethis, SDC apparently did
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not capture dataonlockup provisions. The ending date is chosen based on our need for post-1PO stock

market data from CRSP.

Sample Selection

According to SDC, therewereatotal of 5,324 U.S. publicly-traded initid commonstock offerings
in our sample period. We firg diminated 1,990 offerings, primarily conssting of closed-end funds,
depository shares, REITS, reverse LBOs, spinoffs, and unit issues, leaving a potentia sample of 3,334
firms. Of this group, 413 firms had no lockup agreement (according to SDC) and another 115 firms had
lockup periods that were too short for study. Another 6 firms had missnglockup periods, and 2 firms had
reported secondary offerings prior to the IPO. Findly, asisvery commonin| PO research, we iminated

105 firms with offer pricesless than $5. The find sample contains 2,693 firms,

Sample Characteristics
Figure | graphs the number of IPOs with lockup provisions from1988 through 1997 as reported
in the SDC database. Ineachyear, | POsare grouped based onwhether the lockup period islessthan 180

days, equal to 180 days, or greater than 180 days.

Figure | about here

AsFigurel shows, thereis atrend toward sandardizing lockup lengths a 180 days. Early in our
sample, there are roughly an equal number of | POs in the three groups, but, by the end of the sample,

amost no IPOs have lockups shorter than 180 days, and 80 - 90 percent are exactly equal to 180 days.
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The trend toward standardized 180-day lockups has important implications for research such as
Brav and Gompers (1999), who attempt to model the determinantsof the length of the lockup period. They
find, for example, that firmswithgreater informational asymmetriesuselonger lockups. However, because
it appearsthat the variationinlockup lengthsis sharply diminishing (and perhaps disappearing) through time,
there is rddively little cross-sectiona variation for such modelsto explain, at least in recent years. Why
lockups lengths have become so standard is unclear, dthough Fidd and Hanka (2000) suggest that it may
be related to standardization of underwriting spreads discussed in Chen and Ritter (1999).

The percentage of firms with lockup agreements is another concern. About 12 percent (413 of
3,334) of the firms we initidly consider have no lockup agreement according to the SDC database.
However, we examined S- 1 filingsfor several dozen of these firms and found that, without exception, there
actudly was a lockup agreement. Thus, the incidence of lockup agreements is understated by SDC,
perhaps Sgnificantly so. Thisisanimportant issue because someresearchersexplorefactorsthat determine
whether or not a lockup agreement is present in an IPO. If data errors are the primary reason for the
gpparent absence of alockup, the results of such anayses may be mideading.

Table 1 provides greater detail onlockup agreements. Pand A examines the length of the lockup
period for our sample of 2,693 firms. The average lockup period lengthis 224 days, however, 75 percent
(2,032 of 2,693) of the firms have lockup periods of exactly 180 days. Lockup periods of greater thana
year are observed in211 cases. A few firms have very long lockup periods, reachinga maximum of 1,095

daysfor five firms.

Table 1 about here
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Panel B of Table 1 reports the percentage of shares subject to lockup, measured as the number
of locked shares divided by shares outstanding after the IPO. The SDC database contains thisinformation
for 1,614 of the 2,693 firmsin our sample. A rdatively smal number of firms are excluded from Pand B
becausethisratio exceeds 1.0, presumably because of dataentry errors. Asshown, anong the firmsinthis
subsample, the median is 63.30 percent. The 25" percentile is 51.60, implying that, for over 75 percent

of these firms, the number of locked shares exceeds the number of unlocked shares.

IV. Stock Price Reactions to IPO Lockup Expirations
In this section, we examine abnormal returns in the period surrounding lockup expirations for the
firsinour sample. We begin by briefly discussng the methods used and the hypotheses examined. Overdl
results based on the whole sample follow, and subsequent sections provide results on various subsets of

the sample.

Methods and Hypotheses
We employ standard event study methods using daily CRSP returns data. We use the CRSP
vadue-weighted index in our market modd esimations, and we examine abnormd returns using the
standardized residua approach as in Patell (1976), Linn and McConnell (1983), and Schipper and Smith
(1983). Thelockup expirationdayisday 0. We rdy primarily on standard parametric z-gtatistics, however,
we aso caculate a nonparametric generdized binomia proportions test.
Our estimation period is seventy trading days, ending ten days before the event date. This

edtimationperiod representsatradeoff. A longer period is desirable for more accurate estimates, but, if only
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pre-event data are used, the length of the estimation period is necessarily limited by the relatively short
lockup periods. Inaddition, we wished to exclude datafromthe post-1PO underwriter stabilizationperiod.
Of the 2,693 firms identified from the SDC database, we were not able to use 164 in our event study
andyss, primarily because of differencesin CUSIP numbersor missing returns data. Thus, our sample for
the remainder of the paper condsts of the 2,529 firms with data in both sources.

In terms of our hypotheses, the lockup expirationdate is public knowledge, so our null hypothess
isthat there will be, onaverage, azero abnormd return observed in al cases. Presumably, conditiona on
theinformationavallable to them, market participantsformrational expectations regarding indder salesand
prices reflect those expectations. Furthermore, on the lockup expiration day, specific information about
ingder activitieswill not generdly be available, so market participants are unable to directly observe insder

adtivity.

Overall Sample Results
Table 2 provides the results of the overdl event study andyssfor the 2,529 firmsinour sample for

aperiod of 30 days beginning on day 16.

Table 2 about here

As shown in Table 2, the average abnormal return (AR) on day 0 is .74 percent, whichis
significant at the .0001 level. The cumulative abnormd return (CAR) for the day 12 to day +2 window is
11.61 percent, which is smilarly significant. The median CAR for this period is 11.47 percent, and

negative CARs outnumber positive CARs by about 1.5to 1. The conclusions from the parametric results
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are fully supported by the proportions tests. Smilar findings are reported by Brav and Gompers (1999),
Field and Hanka (2000), and Ofek and Richardson (2000), and our conclusons are not sendtive to the
choice of index or the particular event study methods used.

The reaults in Table 3 indicate that lockup expirations are associated with negative abnormal
returns. Of course, it is conceivable that the observed negative abnormal returns are transent, due to price
pressure and/or bid-ask “bounce,” particularly giventhat our sample contains many smaller, Nasdag-listed
firms. However, Figurell plots the cumulative abnormd returns over the entire 30-day period covered in
Table 2. Asilludrated, thereis no tendency for the pricesto rebound shortly following lockup expiration.
Instead, there appears to be a permanent dedine of about 2 percent, virtudly dl of which occursin the

days surrounding the expiration of the lockup.

Figure Il about here

Partitioned Sample Analyses

The reaults in the previous subsection establish that 1PO lockup expirdions are, on average,
associated with abnorma price declines. While the effect is highly sgnificant Satisticaly, aprice decline of
1 percent or so is muchsmdler thanthe typica bid/ask spread in our sample and thus probably too small

to be profitably exploited (see Ofek and Richardson (2000) for a more detailed discussion of thisissue).

'Field and Hanka (2000) and Ofek and Richardson (2000) explicitly examine bid and ask prices
around lockup expiration. Both studies report essentially parallel shifts, thereby reinforcing this conclusion.
Also, Field and Hanka find no evidence that earnings announcements systematically occur near lockup

expirations.
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However, larger declines may exist for certain subgroups. Thus, our god in this section isto determine
whether the observed negative abnormal returns are concentrated in firms with certain characteridics. In
subsequent subsections, we therefore partition our sample based on a variety of attributes and repeat the
event gudy andyss.

Length of the Lockup Period. We first examine whether the length of the lockup period is a
ggnificant influence. We divide our sample into four groups based on the number of daysin the lockup
period usng the divisons reported in Table 1. Theresultsarein Table 3. As shown, firms with lockups of
180 days and less have a significant negative CAR over the (12, +2) window, while firms with lockups
greater than 180 days generdly have inggnificant abnormal returns, both on the event day and over afive-

day window. Thus, the sgnificant abnorma returns are concentrated in firms with shorter lockup periods.

Table 3 about here

Industry Analysis. To explore the possibility of industry effects, we divide our sample based on
one-digit SIC codes. Table 4 provides the results. As shown, our sampleis not evenly spread across the
different groups. SIC codes 3 and 7 have the heaviest concentrations with696 and 564 firms, respectively.

SIC code 1 has only 70 firms. The remaining five are roughly even.

Table 4 about here

Examining the aonormd returnsin Table 4, firms with a one-digit SIC code of 2 have the largest

(in dbsolute value) AR on day 0 (1.49 percent). The two largest (in absolute vaue) five-day CARSs,
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12.29 and 12.39 percent, occur for SIC codes 2 and 3, respectively.? The day 0 ARisnegative inevery
case, but the event day ARs and five-day CARs are generdly not sgnificant (at the 5 percent levd) for
industries 1,4, and 6. Overal, based on the five-day CARs, SIC codes 2 and 3 appear to suffer the most
severe decline while firmswith SIC codes 1, 4, and 6 are essentidly unaffected.

In the SDC database, certain firms are classfied as “high-tech” based on 4-digit SIC codes, but
the reporting appears to be incondstent. Rather than rely on this variable, we obtained the relevant
underlying codes directly from SDC and gpplied them to the firmsin our sample. While ardativey large
number of specific codes are used, most fal under the 2-digit classifications of 28 (biotechnology and
drugs), 35 (computer and related), 36 (el ectronics and communication), 38 (medica equipment), and 73
(software). Usng this classfication, we compare the results for high-tech and non-high-tech firmsinTable

5.

Table 5 about here

As shown in Table 5, 1,048 firms in our sample, or about 40 percent, fal into the high-tech
category. Examining the abnormd returns, it is clear that lockup expiration has a greater impact on these
firms. Theday 0 AR for high-tech firmsis 1 1.2 percent compared to .42 percent for the non-high-tech
firms Additiondly, the five-day CAR for high-techfirmsis more thantriple that of non-high-techcompanies

(12.75 percent versus ! .80 percent). The most extreme losses appear to occur for companies classified

2To avoid a great deal of repetitious language, we will henceforth generally omit the qualifier “in

absolute value” when the meaning is clear in context.
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as high-techwithaprimary SIC code of 2. Thesefirmslose over 4 percent of ther vadueinthe period (12,
+2).

Venture Capital. Many | POsfeature venture capital (V C) finanding, and severa studies, induding
Barry, Muscarella, Peavy, and Vetsuypens (1990), Brav and Gompers (1999), Hamao, Packer, and Ritter
(1999), and Megginson and Weiss (1991) have suggested possible differences between V C-backed and
non-V C-backed firms. We therefore partition our sampleinto VC and non-VC firmsin Table 6. A amdl

number of firms have no classfication in the SDC database and are omitted from this anayss.

Table 6 about here

AsreportedinTable 6, 1,137 firms amounting to 45 percent of the sample, have VVC backing. For
thesefirms the day 0 AR and five-day CAR are 11.25 percent and ! 2.81 percent, respectively. Although
the abnormal returns for the remaining 1,372 non-V C firms are negdtive and dgnificant, they are about four
times amdler. Thus, VC firms suffer much larger declinesin vaue. Brav and Gompers (1999) and Fied
and Hanka (2000) aso find more significant declines for VV C-backed firms.

One possible explanation for the results in Teble 6 isthat VC and non-V C firms may have very
different characteristics. Table 7 presents basic summary statistics comparing various aspectsof VC versus
non-V C issues. The numbers shown are averages, with standard deviations in parentheses. The reported

t-gatigtics test for differencesin sample means.

Table 7 about here
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Examining Table 7, the average offer 9zesare smilar at $37 versus $42 million. The VC firmshave
larger post-1PO returns, but the difference is not dramatic, particularly for the 180-day returns. The VC
firms have adightly larger percentage of shareslocked up. However, the differenceinlockup period length
ishighly sgnificant, and the shorter lockup lengths for VC firms helps to explain our earlier finding that the
negative abnormal returns are concentrated infirms with shorter lockup periods. Evenso, whenthe andyss
isregtricted to VC and non-V C firms with lockups of exactly 180 days, the overdl resultsare unaffected;
the VV C-backed firms have much larger losses in value. Overdl, only two of the five means examined in
Table 7 are gatisticadly unequa (at the 1 percent levd). Furthermore, with the possible exception of the
length of the lockup period, the differences do seem particularly large from an economic standpoint.

Comparing Tables5 and 6, another possible explanation for the VC versus non-V C differenceis
that the mgority of the firmsin the high-tech group areV C-backed. Barry et d. (1990) show that venture
capitaists tend to focus or gpecidize in a subset of industries that are characterized as high-tech; 63.8
percent of ther sample is concentrated in computer equipment, eectrical and e ectronic components,
instrumentation, and business services. To explore whether the differences in Tables 5 and 6 are due to
backing or industry (or both), we divide our sample into four groups based on VC versus non-VC and

high-tech versus non-high-tech. The results of this2 x 2 analysis are reported in Table 8.

Table 8 about here

Table 8 shows that VC firms suffer larger declines in value. The largest abnormal returns are
associated with firms that are classified as both VV C-backed and high-tech. Thisgroup hasaday 0 AR of

11.59 percent and a(!2,+2) CAR of 1 3.33 percent. The next largest abnormal returns occur inthe V C-
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backed, non-high-tech group, which has aday 0 AR of 1.65 percent and a (12,+2) CAR of 11.91
percent. For the non-V C-backed firms, the high-tech group and non-high-tech group have smilar day O
abnormd returns of 1.34 percent and .35 percent and (12,+2) CARs of 11.47 percent and 1.36
percent, respectively. Based on pairwise t-tests, both the AR and CAR for the VC, high-tech group are
ggnificantly larger than those in the other three groups.

We further examine these four groups by plotting their CARs over the window (15, +23) inFigure
l11. Asillustrated, regardless of industry, the VVC firms show sgnificant declinesinvaue of about 4 percent
while the non-VC firms do not. In fact, the CAR over thistime period is essentidly zero for the non-VC
firms. Overdl, the resultsin Table 8 and Figurel 11 srongly suggest the presence or absence of VC backing

is an important factor, whereas high-tech industry classification matters much less.

Figure Il about here

Our andyds thus far has considered lockup dates across a ten-year period. In Figure 1V, we
present the (12, +2) CARsfor eachyear in our sample. Our god isto determine if the negative abnormal
returns have perssted as awareness of lockup expirations has grown and to investigate whether the VC-

backed firms consstently have grester losses.

Figure IV about here

The results in Figure IV show no evidence of a diminishing effect through time. For the overdl
sample, the CAR isggnificantly negative inseven of the tenyears (Field and Hanka (2000) report asmilar

result). V C-backed firms have greater lossesindl tenyears. Infact, the non-VC firms have a sgnificantly
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negative CAR inonly two years, and the CAR is actudly postive in three of the ten years. In contragt, the
V C-backed firms have a negative CAR every year, withhighly sgnificant vauesin eight of the ten years

One explanation for this result is that V C firms have a comparative advantage when investing in
complicated firmsin their pre-IPO stages. Since the expertise required by VC firmsis not easly
obtained by market participants, venture capitalists act as gatekeepers for these investors. In addition,
VC firms are not long-term, buy-and-hold investors. In this framework, the share price decrease we
observe at lockup expiration is the result of portfolio rebaancing between VC investors and traditiona
equity investors, and the share price response is aliquidity event that occurs even thoughitis
anticipated.®

Firm Sze. Numerous sudiesin the finance literature have identified differences among
companies according to firm size. We partition our entire sample into deciles based on totd market
vaues and then grouped our sample into VC- and non-V C-backed firms. Table 9 provides the results

of this analysis based on market values computed using the 180-day post-1PO price.*

Table 9 about here

In Table 9, for the overal sample, lockup expiration has the most pronounced effects for the

medium-to-larger firms (Brav and Gompers (1999) report asimilar finding). As with our previous

3We thank an anonymous reviewer for suggesting this explanation.

4In Tables 9 - 11, we report results for deciles 1, 4, 7, and 10 only to save space. The full results

are available on request.
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anayses, this result gppearsto be primarily due to the VC firms; there seems to be no relation between
market vaue and lockup expiration for the non-VC firms.

The fact that lockup expiration tends to be more important for larger firmsis surprising. A
priori, we might expect the reverse on the grounds that smdler firmstend to beriskier, have less
andyst coverage, lessliquidity, and might be associated with grester asymmetric information. We
explore a possible explanation in the next subsection.

Post-1PO Stock Price Performance. The market value messuresin Table 9 were calculated
based on stock prices 180 days after the offering. An explanation for the odd result found isthat the
larger firmsinclude those with the greatest share price gppreciation and that firm Sze per seisnot the
issue. To disentangle these two effects, we first calculate afirm's“1PO sze’ asthe PO offering price
multiplied by shares outstanding following the IPO. Assuming no additiond shares are sold after the
IPO, the firm’s market value & a later date is equd to its PO size multiplied by one plus the percentage
increase in the share price rative to the offering price. Table 10 presents the results obtained when we
break firm size into these two components for the 180-day post-IPO period. Because size seems does

not seem to matter for the non-VC firms, we consider only the VC firmsin Table 10.

Table 10 about here

Thefirg part of Table 10 shows that when firm size is measured based on 1PO size, thereisno
clear-cut relation between sze and lockup expiration. This concluson is reinforced when we group
firms based on total (book) assetsin the third part of Table 10. However, when we form decile

portfolios based on post-IPO stock price performance, we find better performers suffer alarger decline
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in share value at 1PO lockup expiration. Based on the day 0 AR, decile 10, with an average post-1PO
gan of 184.2 percent, isthe hardest hit, losing an average of 2.15 percent on day 0 and more than 5
percent over the five-day surrounding period. The least affected firms arein decile 1. Thesefirms,
which have an average post-1PO loss of 53.3 percent, experience agatisticaly inggnificant loss over
the (12,4+2) period of !.63 percent.®

Volume Behavior. We examine the behavior of trading volume around lockup expiration.
FigureV illugrates the average daily trading volume separately for VC and non-V C firms. Severd
things are immediatdly gpparent, but the most noticesble is the spike in volume for the V C-backed firms
following lockup expiration, which actudly pesks on day +1. For these firms, average volume & its
peak isroughly double its pre-expiration level, and it remains gpproximately 30 percent higher. A much
smdler, but smilar, pattern exigs for the non-VC firms. Also, there is 50 to 100 percent greater

average trading volume in the VVC-backed firms.

Figure V about here

Theresultsin Figure V (and in Tables 11 and 12 below) are fully consstent with the hypothesis
that venture capitdists Smply liquidate positions immediately following lockup expiration, thereby
subgtantidly increasing the supply. Under this scenario, the abnorma price decline can be interpreted as
evidence of downward-doping demand curves for stock. However, as noted in Field and Hanka

(2000), evidence on this point is difficult to obtain because neither distributions of sharesto venture

®The 180-day return includes the IPO initial return. We repeated this analysis just using the initial

return and found a similar, but less distinct, pattern.
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capital partners, nor their subsequent sde must be disclosed (venture capitd distributions are discussed
in Gompers and Lerner (1998)).

Brav and Gompers (1999) dso conjecture that venture capital sales are the reason behind the
volume spike and abnormd returns because many VC firms must distribute shares once the lockup
expires, and, further, most investors who receive distributed shares sall them automeaticadly. In the
absence of direct evidence on this point, Brav and Gompers (1999) and Field and Hanka (2000)
perform smilar analyses that examine whether the abnormal returns around lockup expiration are
related to the percentage of shares subject to lockup. Both studies find a significant negative relation,
and both interpret this result as supporting the hypothesis that the aonorma returns are due, at leest in
part, to ingder sdlling. We will revidt the evidence on this point in Section 7 below.

To investigate the behavior of trading volume, we caculate a measure of aonormd trading
volume by dividing the average daily share volume during the (12, +2) period by the average daily
share volume over the 70-day estimation period used in our event study. We then form decile portfolios

based on abnorma volume. Table 11 shows the results.

Table 11 about here

Thefirgt part of Table 11 examinesthe overal sample. As shown, the mean anormd volume
risesfrom alow of .15 to ahigh of 5.17, and the higher @bnorma volume portfolios tend to experience
the largest declines. The second and third parts of Table 11 repesat the analysis for the VC and non-VC

firms. Aswe have consstently found, the effect is concentrated in the VC firms; there is essentidly no
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impact on the non-V C firms even though decile-average abnormal volumes range from .13t0 3.94. In
fact, for decile 10, thefive-day CAR isadgnificantly postive 2.45 percent for the non-VC firms.

In contragt, for the VC firmsin Table 11, the largest losses are associated with decile 10. For
this group, the average abnormad volume is 6.43, and the associated five-day CAR is 13.41 percent
and highly significant. In contrast, the decile 1 abnormd volumeis .17, and the dnormd returns are
gatidicdly inggnificant.

In Table 12, we andyze the joint influence of post-IPO price performance and abnorma
volume by dividing our sample into four groups based on whether dbnorma volume is bigger or smaller
than 1.0 and whether post-1PO performance is positive or negative. The results of this2 x 2 analys's

are reported separatdy for the VC firms (Pand A) and non-V C firms (Panel B).

Table 12 about here

Examining Panel A of Table 12, there are 361 VC firms that experience positive post-1PO
stock price performance and aso experience abnorma volume greater than 1.0. Over the (12,4+2)
period, these firms lose an average of 3.75 percent of their vaue, which isthe most sgnificant loss
among the four groups considered. In contrast, the 252 VC firms with negative post-I PO performance
and abnormaly low volume experience a satigticaly insgnificant 1.56 percent decline.

The remaining two VC groups are Smilar in that the five-day CAR is 1 3.28 percent for the low
performance, high volume group and 1 3.21 percent for the high performance, low volume group. In

contragt to the VC firmsin Pand A, Pand B shows that neither performance nor volume consstently



IPO LOCKUP EXPIRATIONS 20

matters for the non-VC firms. In fact, for the high performance, high volume group, the day 0 AR and
five-day CAR are actudly postive, dbeit insgnificant.

Taken together, Tables 9 through 11 consistently show that lockup expiration typicdly has a
relatively small impact on non-VC firms. For VC firms, lockup expirations are associated with
sgnificant negative abnormal returns, especidly for firms that have experienced post-1PO price
increases. The losses are particularly pronounced for these firms when thereis aonormdly high volume

at lockup expiration.

V1. Follow-On Offerings: A Brief Analysis

Many of the firmsin our sample have a seasoned equity offering (SEO), dso known asa
secondary or follow-on offering, in our sample period. On some occasions, such offers are put together
to facilitate ingder sdes. Presumably, the god in such casesis to lessen the impact of large-scde insider
sling by alowing the underwriter to market the issue and aso dleviate concerns about sdller
motivation.

We examine our sample to determine whether SEOs are common around the time of lockup
expirations and dso whether SEOs are more common for VC firms. A tota of 890 firms, amounting to
about one-third of the sample, filed for an SEO by the end of our sample period, and 220 of the 890
firms actudly file for an SEO before the lockup expiration date.

When we compare SEO filings for the VC and non-V C firms, we find the two groups are

smilar in terms of the number of SEOs filed and the number near the lockup expiration date. However,
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there are dmost 20 percent more non-V C firmsthan VC firmsin our sample, so the VC firmsfile for
SEOs somewhat more frequently on a percentage basis.

To determine whether SEO filings affect the results in previous sections, we repeated much of
the andysisin this study after diminating firms that file for SEOs anytime in the (1100, +3) window.

We found no notable differences in the results.

VIl. Multivariate Analyses
We now turn to multiple regression analysis to consider the joint effects of the various issue and
firm characterigtics investigated in previous sections. These regressions facilitate comparison of our
results with other studies, particularly Brav and Gompers (1999) and Field and Hanka (2000). To
further enhance comparability, we add some additiond variables examined in other studies.
In our regressions, the five-day CAR is the dependent variable. The independent variables

considered are:

VC = Dummy variable equd to 1 if firm is VC-backed; zero otherwise;

SDCTECH = Dummy variable equd to 1 if firmis“high-tech;” zero otherwise

PER180 = 180 day, post-I1PO stock price performance;

RATIO V = Abnormd volume as defined in Section 4;

BIG3 = Dummy variable equd to 1 if firm’'s underwriter is“big three” zero
otherwise;®

D = Standard deviation of market mode residuals from the 70-day event
study estimation period,

®The “big three” underwriters are Goldman Sachs, Merrill Lynch, and Morgan Stanley. Over our
sample period, these three are the dominant underwriters based on equity IPO market share. A detailed

analysis of underwriter quality in this context is available from the authors on request.
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LNSIZE = Naturd logarithm of the total market capitalization based on the offering
price and shares outstanding after the IPO;
LOCKTIME = Length of the lockup period in days,

SEO = Dummy variable equd to 1 if firm has an SEO within our sample
period; zero otherwise; and

Percentage of shares outstanding subject to lockup as defined in
Section 3.

PERLOCK

Thereaults of thisanalyss, with p-values in parentheses, are presented in Table 13.

Table 13 about here

Examining the whole sample resultsin Pand A, the VC and high-tech dummies are consstently
negative and sgnificant, as are the 180-day stock price performance, and, to alesser extent,
underwriter qudity. Firm size is sgnificantly postive (at the 5 percent levd), indicating thet larger firms
suffer amdler declinesin vadue after contralling for performance. Abnormd volume, the length of the
lockup, whether or not the firm does an SEO, and the resdua standard deviation (with one exception)
do not gppear to be sgnificant.

In the last regression in Pand A, the percentage of shares subject to lockup is included, which
reduces the sample sze by about 40 percent. Congstent with Brav and Gompers (1999) and Field and
Hanka (2000), the coefficient is negative and significant (p-vaue = .021), indicating that firmswith a
greater percentage of shares locked up suffer larger declines in vaue. With the exception of the resdua
standard deviation, the results for the other variables are smilar to the larger sample regressions.

Because much of our previous andyss suggests that VC and non-V C firms may be subject to
different influences, we examine the two groups separatdly in Panels B (VC firms) and C (non-VC

firms). Theregressons are identical to thosein Pand A, except the VC dummy isremoved. Based on a
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standard F-test (a“Chow” test), we rgject the equality of the fitted regressons in every case a any
conventiond sgnificance leve. We conclude that there are sgnificant differencesin the VC and non-
V C backed samples, and pooling may be inadvisable.

When the individua coefficient results for the two groups are compared, some obvious (and
datidticdly dgnificant) differences emerge. For example, dnormd volumeisinggnificant in the overdl
sample, however, it is Sgnificantly negetive for the VC firms, but sgnificantly postive for the non-VC
firms Theresdud standard deviation is generdly not sgnificant in the overdl regressions, but it is
generdly negative and dgnificant for the VC firms and pogtive and sgnificant for the non-VC firms.

In addition, 180-day performance and underwriter qudity are sgnificant for the VC firms only,
while gze is sgnificant for the non-V C firms only. The tech dummy is more significant for the non-VC
firms aswell. The length of the lockup and the presence of an SEO do not appear to matter for either
group. Finally, the percentage of sharesthat are locked up has asimilar coefficient in both cases, but it
isdgnificant only for the non-VC firms. Thus, we cannot conclude that V C-backed firms with the

greatest percentage of locked shares will suffer larger losses when the lockup expires.

VIIl. Summary and Conclusions
The vast mgority of IPOs feature lockup agreements. Such agreements bar insders from sdlling
the stock for a set period following the IPO, usudly 180 days. The lockup expiration date thus
represents the first opportunity for insdersto sdl in the secondary market. Because the percentage of a

firm's shares subject to lockup is often 100 percent or more, alarge, sudden increase in supply is
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possible. Significant share price revisons may occur if market participants infer private information from
perceived ingder transactions.

To evauate the effects of lockup expiration, we examine stock price behavior in the period
surrounding the lockup expiration date for a sample of 2,529 firms over the period 1988 - 1997. We
find that lockup expirations are, on average, associated with sgnificant negative abnorma returns. We
further find that the negative abnorma returns in the period surrounding lockup expiration are mostly
due to the 45 percent of the firmsin our sample with venture capitd (VC) backing. Such firmslose, on
average, three to four percent of their value in this period, and “high-tech” firmswith VC backing are
particularly hard hit. Non-V C-backed firms lose rdlatively little value, regardless of industry.

In addition to industry and V C financing, we examine the influence of firm sze, post-IPO stock
price performance, underwriter reputation, stock price voldtility, the percentage of shares subject to
lockup, the length of the lock-up period, secondary (or follow-on) offerings, trading volume, and other
variables. We find little or no reaction for the non-VC sample. For the VC-backed sample, post-1PO
price performance and trading volume are the most sgnificant of these effects. The largest lossesin
vaue occur for firms with the largest stock price increases, firms that experience anormaly high
trading volume in the period surrounding lockup expiration, and firms with grester stock price volatility
during the pre-expiration period. Firms associated with high quality underwriters also gppear to sustain
larger losses in the period surrounding lockup expiration.

The results in this sudy raise some public policy issues. Although the rlevant dateis, in
principle, public knowledge, should firms be required to inform shareholders just prior to expiration? At

aminimum, it would seem reasonable for firmsto disclose, in advance, when alockup is going to be
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released earlier than originally scheduled. Similarly, should insiders be required to disclose, in advance,
their intentions once the lockup expires? Whether such disclosures would diminate the losses suffered

by shareholders around lockup expiration is an open question, but the possbility exigs.
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Appendix: Healtheon Corporation’s Lockup Agreement

The following is excerpted from Healtheon Corporation’s Form S-1, filed February 10, 1999.

SHARESELIGIBLE FOR FUTURE SALE
Prior to this offering, there has been no public market for the common stock of Healtheon. Future sales
of substantial amounts of common stock in the public market, or the perception that such sdes may

occur, could adversdly affect prevailing market prices.

Upon consummation of the offering, Healtheon will have an aggregate of 67,195,893 shares of common
stock outstanding, based on the number of shares of common stock outstanding as of November 30,
1998, assuming that the U.S. underwriters do not exercise their over-allotment option and none of the
outstanding options and warrants are exercised. Of the 67,195,893 shares outstanding after the
offering, 5,658,184 shares, including the 5,000,000 shares sold in this offering, will be fredy tradable
without restriction under the Securities Act, except for any shares that may be purchased by “dffiliates’
of Healtheon. Shares purchased by Hedtheon' s affiliates will be subject to the volume and other
limitations of Rule 144 of the Securities Act, or “Rule 144" described below. As defined in Rule 144,
an “dfiliae’ of anissuer isa person who, directly or indirectly, through one or more intermediaries,
controls, is controlled by or is under common control with the issuer. Upon the expiration of certain
contractual “lock-up” restrictions described below, 52,254,368 shares will be eligible for sde 180 days
after the date of this prospectus, with 41,817,104 of such shares subject to the volume and other

limitations of Rule 144. The remaining 9,283,341 shares will become digible for sde at varioustimes
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after that date, including 7,683,341 shares that will become digible for resae between November 3
and November 6, 1999. All of these remaining shares will be subject to the volume and other limitations

of Rule 144.

Each of Healtheon' s directors and officers and certain other sockholders of Hedltheon have agreed
with Morgan Stanley & Co. Incorporated, for aperiod of 180 days after the date of this prospectus,

not to:

- offer, pledge, sdl, contract to sdll, sall any option or contract to purchase, purchase any option
or contract to sdll, grant any option, right or warrant to purchase, lend, or otherwise transfer or
dispose of, directly or indirectly, any shares of common stock or any securities convertible into

or exercisable or exchangeable for common stock; or

- enter into any swap or other arrangement that transfers to another, in whole or in part, any of
the economic consequences of ownership of the common stock, whether any such transaction
described above isto be settled by delivery of common stock or other securities, in cash or

otherwise.

Morgan Stanley & Co. Incorporated may choose to release some of these shares from such restrictions
prior to the expiration of the 180-day period “lock-up” period, athough it has no current intention of

doing so.
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Under Rule 144 as currently in effect, beginning 90 days after the date of this prospectus, a person who
has beneficialy owned restricted shares of common stock for at least one year, including the holding
period of any prior owner who is not an afiliate, would be entitled to sall a number of the shares within
any three-month period equd to the greater of (1) 1% of the then outstanding shares of the common
stock or (2) the average weekly reported volume of trading of the common stock on the Nasdag
Nationd Market during the four caendar weeks preceding such sde. Immediatdy after the offering,
1% of Hedtheon's outstanding shares of common stock would equd approximately 671,959 shares.
Under Rule 144, restricted shares are subject to manner of sale and notice requirements and
requirements as to the availability of current public information concerning Hedtheon. Under Rule
144(K), a person who is not deemed to have been an &ffiliate at any time during the 90 days preceding
asde, and who has beneficidly owned the shares proposed to be sold for at least two years, including
the holding period of any prior owner who is not an effiliate, is entitled to sdl such shares without regard

to the volume or other limitations of Rule 144 just described.

Immediately after this offering, there will be options to purchase approximately 11,827,385 shares of
common stock outstanding, based on the number of options outstanding as of November 30, 1998.
Subject to the provisons of the lock-up agreements described above, holders of these options may rely
on the resdle provisons of Rule 701 under the Securities Act. Rule 701 permits non-affiliates to sl
their shares without having to comply with the volume, holding period or other limitations of Rule 144
and permits effiliates to sall their shares without having to comply with the holding period limitation of

Rule 144, in each case beginning 90 days after the consummation of this offering. In addition, shortly
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after this offering, Hedltheon intends to file a registration satement on Form S-8 covering the
13,811,659 shares of common stock reserved for issuance under the 1996 Plan and the 1998
Purchase Plan based upon the number of options outstanding as of November 30, 1998. Shares of
common stock registered under any regidiration statement will, subject to Rule 144 volume limitations
goplicable to affiliates, be available for sale in the open market, unless the shares are subject to vesting

restrictions with Healtheon or the lock-up agreements described above.



TABLE 1. Sample Characteristics.

Panel A. Length of Lockup in Calendar Days (N = 2,693)

Lock period 120£x< 180 180 180<x£365 >365 All

N 164 2,032 286 211 2,693
Mean 130 180 328 589 224
Median 120 180 360 545 180
Mode 120 180 365 730 180
Standard deviation 14 0 53 154 125

Panel B. Percentage of Shares Subject to Lockup (N = 1,614)

Percentile Mean 25% 50% 75% 99%

59.54 51.60 63.30 71.74 88.77

Note: This table provides descriptive statistics for the length of lockup provisions and
percentage of shares subject to lockup. Panel A reports the lockup provision in days for
selected ranges of the lockup provision. Panel B reports summary statistics on the
fraction of shares subject to lockup provisions. This variable is calculated as the number
of shares locked divided by the number of shares outstanding after the offer. The data are
from the Securities Data Company Global New Securities database from 1988 through
1997.



TABLE 2. Event Study Results: Entire Sample.

Average Median Generalized

Day Abnormal  Abnormal Positive: Sign

Return Return z N Negative z
-6 0.12% -0.06% 0.69 2529 1237:1292 1.30
-5 0.05 -0.12 0.52 2529 1199:1330 -0.21
-4 0.05 -0.11 0.25 2529 1205:1324 0.03
-3 -0.39 -0.29 -4.16 2529 1127:1402 -3.08
-2 -0.11 -0.13 -1.11 2529 1196:1333 -0.33
-1 -0.32 -0.34 -4.60 2529 1091:1438 -4.51
0 -0.74 -0.57 -9.22 2529 1045:1484 -6.34
1 -0.34 -0.37 -4.99 2528 1122:1406 -3.26
2 -0.10 -0.15 -0.52 2528 1185:1343 -0.75
3 0.00 -0.16 -0.55 2528 1183:1345 -0.83
4 -0.01 -0.09 -0.08 2528 1221:1307 0.68
5 -0.15 -0.17 -2.26 2528 1171:1357 -1.31
6 -0.05 -0.17 -1.46 2528 1167:1361 -1.47
7 0.13 -0.11 111 2528 1204:1324 0.01
8 0.06 -0.14 0.06 2528 1180:1348 -0.95
9 -0.08 -0.15 -1.28 2528 1203:1325 -0.03
10 -0.07 -0.17 -1.60 2528 1175:1353 -1.15
11 -0.05 -0.14 -0.77 2528 1190:1338 -0.55
1 -0.03 -0.07 -0.51 2528 1224:1304 0.80
13 -0.05 -0.17 0.02 2526 1177:1349 -1.03
14 0.07 -0.05 0.12 2525 1230:1295 110
15 -0.02 -0.07 -0.03 2524 1219:1305 0.68
16 -0.18 -0.19 -2.21 2524 1163:1361 -1.55
17 0.12 -0.07 0.89 2524 1223:1301 0.84
18 0.02 -0.13 0.87 2523 1203:1320 0.06
19 -0.17 -0.13 -1.86 2522 1196:1326 -0.20
20 0.06 -0.12 -0.08 2522 1203:1319 0.08
21 0.17 -0.10 124 2521 1200:1321 -0.02
2 -0.10 -0.07 -0.52 2520 1222:1298 0.88
23 0.10 -0.07 0.84 2520 1207:1313 0.28

Cumulative Average
Abnormal Return Generalized

Equally Precision Median Positive: Sign

Days Weighted Weighted CAR z Negative z
(-1,+1) -1.39% -1.34% -1.35% -10.86 1002:1527 -8.06
(-2,+2) -1.61 -1.45 -1.47 -9.14 1031:1497 -6.90

Note: This table reports the event study results for the entire sample around lockup
expiration. The standardized residual method and value-weighted index are used to
compute and evaluate abnormal returns. Day 0 is the lockup expiration day. The windows
(-1,+1) and (-2,+2) are reported. The generalized sign z tests the null hypothesis that the
percentage of positive returns is the same as in the estimation period. The data are from
the Securities Data Company Global New Securities database from 1988 through 1997.



TABLE 3. Event Study Based on Length of Lockup Period.

Lockup Period N Day 0 AR z (-2,+2) CAR z

120£x<180 158 -.24% -1.09 -2.55% -4.39
180 1,947 -.93 -10.21 -1.70 -8.36
180<x£365 268 -.29 -.53 -1.01 -1.60
x>365 156 .38 75 -.57 -.75

Note: This table reports the event study results based on the number of days a firm is
subject to alockup provision. Day 0 AR is the event day abnormal return followed by the
corresponding z-statistic. (-2,+2) CAR is the cumulative abnormal return in the (-2,+2)
window followed by the corresponding z-statistic. The standardized residual method and
value-weighted index are used to compute and evaluate abnormal returns. The data are
from the Securities Data Company Global New Securities database from 1988 through
1997.



TABLE 4. Event Study Resultsfor Industry Classifications.

SIC 1-Digit Code N DayOAR z (-2,+2) CAR z

1 Mining and construction 70 -.58% -1.76 -.24% -.29
2 Light manufacturing 287 -1.49 -5.15 -2.29 -3.92
3 Heavy manufacturing 696 -1.06 -6.69 -2.39 -6.34
4 Regulated industries 194 -.40 -1.11 A3 -.32
5 Wholesae and retail 300 -.61 -2.41 -1.74 -3.41
6 Financials 182 -.27 -1.52 0.20 -.73
7 Service 564 -.37 -2.88 -1.58 -4.38
8 Health service 232 -.65 -2.65 -1.59 -3.01

Note: This table provides the results of an industry analysis based on 1-digit SIC codes
around lockup expiration. The standardized residual method and value-weighted index
are used to compute and evaluate abnormal returns. Day 0 AR is the event day abnormal
return followed by the corresponding z-statistic. (-2,+2) CAR is the cumulative abnormal
return in the (-2+2) window followed by the corresponding zstatistic. We excluded
industries with 1-digit SIC codes of 0 and 9 because the sample size was fewer than 50
observations. The data are from the Securities Data Company Global New Securities
database from 1988 through 1997.



TABLE 5. Event Study Resultsfor High-Tech Firms.

Type of Firm N DayOAR z (-2,+2) CAR z

Non-high-tech 1,481 -42% -4.09 -.80% -4.17
High-tech 1,048 -1.20 -9.46 -2.75 -9.24
High-techSICcode2 135 -2.55 -6.24 -4.13 -4.73

Note: This table shows the difference between high-tech and non-high-tech firms around
lockup expiration. High-tech firms are generated using a 4-digit SIC code classification
scheme provided by Securities Data Company. The standardized residual method and
value-weighted index are used to compute and evaluate abnormal returns. Day O AR is
the event day abnormal return followed by the corresponding zstatistic. (-2,+2) CAR is
the cumulative abnorma return around the window (-2+2) followed by the
corresponding z-statistic. The data are from the Securities Data Company Global New

Securities database from 1988 through 1997.



TABLE 6. Venture Capital-Backed versus Non-Venture Capital-Backed Firms.

Type of Firm N Day 0 AR z (-2,+2) CAR z
Venture 1,137 -1.25% -9.51 -2.81% -10.31
Non-venture 1,372 -.35 -3.95 -.62 -2.96

Note: This table compares venture capital-backed versus non-venture capital-backed
firms. The standardized residual method and value-weighted index are used to compute
and evauate abnormal returns. Day 0 AR is the event day abnormal return followed by
the corresponding z-statistic. (-2,+2) CAR is the cumulative abnormal return around the
window (-2,+2) followed by the corresponding zstatistic. The data are from the
Securities Data Company Global New Securities database from 1988 through 1997.



TABLE 7. Descriptive Statistics Comparing Venture ver sus Non-Venture Firms.,

Variable N VvC N Non-VC t-stat

Offer amount (mil $) 1,156 37.19 1,506 42.00 -2.27
(39.59) (63.05)

90-day performance (%) 1,127 27.38 1,434 20.20 3.86
(52.16) (42.00)

180-day performance (%) 1,137 29.40 1,450 23.97 1.97
(72.12) (67.09)

Shares locked (%) 784 60.47 821 58.66 2.06
(16.70) (18.40)

Average number 1,160 191.62 1511 249.30 -12.18

of daysin lock period (65.07) (150.83)

Note: This table provides descriptive statistics on VC versus non-V C firms. Offer amount
is the offer price times the number of shares offered to the market. Performance is
calculated as the 90-day and 180-day stock price minus the offer price divided by the
offer price. Standard deviations are in parenthesis. The data are from the Securities Data
Company Global New Securities database from 1988 through 1997.



TABLE 8. Event Study Comparison of Venture Capital-Backed (Non-Venture
Capital-Backed) and High-Tech (Non-High-Tech) Firms.

Venture Non-Venture
High-Tech
Day 0 AR -1.59% -.34%
(¢4 (-9.52) (-2.78)
(-2,+2) CAR -3.33% -1.47%
2 (-9.08) (-3.01)
N 724 322
Non-Tech
Day 0 AR -.65% -.35%
(¢4 (-3.18) (-2.98)
(-2,+2) CAR -1.91% -.36%
2 (-5.08) (-1.71)
N 413 1,050

Note: This table provides the event study results for high-tech versus non-high-tech and
venture capital-backed versus non-venture capital-backed firms. High-tech firms are
generated using a 4-digit SIC code classification scheme provided by Securities Data
Company. The standardized residual method and value-weighted index are used to
compute and evaluate abnormal returns. Day O AR is the event day abnormal return
followed by the corresponding z-statistic. (-2,+2) CAR is the cumulative abnormal return
around the window (-2,+2) followed by the corresponding zstatistic. The data are from
the Securities Data Company Global New Securities database from 1988 through 1997.



TABLE 9. Event Study Results Based on Market Value for Whole, Venture, and Non-Venture Samples.

Entire Sample Venture Capital Non-Venture Capital
Decile Day0 z (242 z Mean Day 0 z (-2,+2) z Mean Day 0 z (-2,+2) z Mean
1 3% -2 -97% -42 @ $13.2 -91% -98 -266% -2.32 $21.7 -.05% .27 -12% .18 $10.5
4 -.73 -2.23 -229 -4.36 61.4 -1.85 -423 -190 -240 74.5 -.05 -8l -1.10 -1.58 50.6
7 -1.41 -6.01 -2.37 -449 1400 -1.85 -474 -282 -341 1481 -83 -292 -1.63 -2.32 134.5
10 -.59 -2.04 -154 -1.84 8854 213 -492 -491 -519 756.6 13 .26 A7 1.32 989.7

Note: Thistable provides the event study results based on market values of each firm. Market value measures are calculated by multiplying the number of shares
outstanding after the offer by the stock price for each firm. Deciles are increasing with market value (i.e., smallest firmsin decile 1). The standardized residual
method and value-weighted index are used to compute and evaluate abnormal returns. Day O is the event day abnormal return followed by the corresponding z-
statistic. (-2,+2) is the cumulative abnormal return in (-2,+2) window followed by the corresponding z-statistic. Means are expressed in millions of dollars.
Market value measures are based on the 180-day post-1PO stock price. The data are from the Securities Data Company Global New Securities database from

1988 through 1997.



TABLE 10. Event Study Resultsfor Venture Capital-Backed Decile Portfolios Based on | PO Size, 180-Day Performance, and Total Assets.

IPO Size 180-Day Performance Total Assets
Decile Day0 z (-2,+2) z Mean Day O z (-2,+2) z Mean Day 0 z (-2,+2) z Mean
1 -152% -2.03 -409% -3.75 $25.2 -57% -1.25 -63% -51 -53.3% -1.15% -1.59 -3.82% -3.52 $11.8
4 -1.82 -435 -327 -384 68.9 -1.26 -3.05 -256 -291 -45 -74 -157 -128 -1.84 305
7 -83 -150 -296 -3.12 1222 -1.18 -294 -2.69 -3.27 400 -1.23 -337 -262 -295 500
10 -1.73 -432 -4.04 -459 5012 -215 -479 -5.03 -491 184.2 -36 -116 -1.71 -2.80 4934

Note: Thistable provides the event study results for venture capital-backed decil e portfolios based on | PO size, 180-day performance, and total assets before the
IPO. IPO size is calculated by multiplying the number of shares outstanding after the offer by the offer price. 180-day performance is measured as the 180-day
return relative to the offer price. Total assets and IPO size are in millions of dollars. The standardized residual method and value-weighted index are used to
compute and evaluate abnormal returns. Day O is the event day abnormal return followed by the corresponding z-statistic. (-2,+2) is the cumulative abnormal
return in the (-2,+2) window followed by the corresponding zstatistic. The data are from the Securities Data Company Global New Securities database from

1988 through 1997.



TABLE 11. Event Study Results Based on Relative Volume for Whole, Venture, and Non-Venture Samples.

Entire Sample Venture Capital Non-Venture Capital
Decile DayO0 z (-2+2) z Mean Day 0 z (-2,+2) z Mean Day 0 z (-2,+2) z Mean
1 -26% -1.25 -54% -1.32 15 -56% -1.08 -1.35% -1.61 A7 02% -.53 11% -.13 13
4 -.02 -52 -199 -2.99 57 -63 -1.05 -242 -2.78 .67 -.14 -49 -129 -157 49
7 -37 -193 -182 -3.01 118 -146 -388 -253 -337 146 -79  -2.39 -9 -1.25 102
10 -1.01  -4.09 -82 -209 517 -1.37 -320 -341 -420 643 -41 -159 245 294 394

Note: Relative volume is defined as the ratio of the average volume during the event period (-2,+2) divided by the average volume during the 70-day estimation
period. Deciles are increasing with relative trading volume (i.e., the smallest relative volumeisindecile 1). The standardized residual method and val ue-weighted
index are used to compute and evaluate abnormal returns. Day O is the event day abnormal return followed by the corresponding z-statistic. (-2,+2) is the
cumulative abnormal return in the (-2,+2) window followed by the corresponding z-statistic. The data are from the Securities Data Company Global New
Securities database from 1988 through 1997.



TABLE 12. Event Study Results of the Relation Between 180-day, Post-IPO Performance, and
Relative Volume for Venture and Non-venture-backed Firms.

Panel A. Venture Capital-Backed

Positive 180-Day | Negative 180-Day
Performance Performance
Relative
Volume Ratio
Greater than 1
Day 0 AR -1.82% -1.98%
) (-7.76) (-6.69)
(-2,+2) CAR -3.75% -3.21%
(] (-7.47) (-5.23)
N 361 193
Relative
Volume Ratio
Lessthan 1
Day 0AR -.93% -27%
2 (-3.89) (-.60)
(-2,+2) CAR -3.28% -.56%
2 (-6.61) (-.80)
N 331 252

Panel B. Non-V enture Capital-Backed

Positive 180-Day | Negative 180-Day
Performance Performance
Relative
Volume Ratio
Greater than 1
Day 0AR 31% -1.01%
2 (-.27) (-3.35)
(-2,+2) CAR .55% 1.38%
(] (1.89) (.71
N 324 171
Relative
Volume Ratio
Lessthan 1
Day 0AR -.30% -71%
2 (-2.42) (-2.79)
(-2,+2) CAR -1.77% -.93%
2 (-4.60) (-1.54)
N 539 338

Note: This table presents the relation between 180-day, post-IPO performance, and relative volume for
venture-backed firms (Panel A) and non-venture-backed firms (Panel B). Relative volume is defined as the
ratio of the average volume during the event period (-2,+2) divided by the average volume during the 70-
day estimation period. Performance is measured as the 180-day return based on the offer price. The
standardized residual method and value-weighted index are used to compute and evaluate abnormal returns.
Day 0 is the event day abnormal return followed by the corresponding z-statistic. (-2,+2) CAR is the
cumulative abnormal return around the window (-2,+2) followed by the corresponding zstatistic. The data
are from the Securities Data Company Global New Securities database from 1988 through 1997.



TABLE 13. Cross-sectional Regressionsfor Five-Day Cumulative Abnormal Returns.

Panel A. Full Sample Results

Regression N  Intercept VC SDCTECH PER180 RATIOV BIG3 SD LNSIZE LOCKTIME SEO PERLOCK Adj. R
1) 2458 -05  -157 -1.23 -.01 .09 -1.04

(.879) (.000)  (.004)  (.000)  (.400) (.087) 023
@) 2458 01 -157 -1.21 -.01 .09 -1.05 -13

(990)  (.000)  (.006)  (.000) (.405) (.087)  (.898) 022
3) 2456 947  -1.62 -1.27 -.01 .09 -1.67 .50 51

(.027)  (.000) (004)  (.000)  (.387) (012)  (.635)  (.026) 024
(4) 2456  -10.31 -1.58 -1.26 -.01 .09 -1.70 .36 55 .00

(.029)  (.000) (005)  (.000)  (.394) (011) (.741)  (.025) (.665) 024
(5) 2456 -1035  -1.58 -1.26 -.01 .09 -1.70 36 55 .00 -.06

(.029)  (.000) (.005) (000)  (.393) (011) (.740)  (.025) (.661) (.931) 023
(6) 1494 -17.15  -1.24 -1.66 -01 .00 177 341 96 .00 -20  -.03

(.008)  (.028) (.004)  (.035) (.986) (050) (.019)  (.005) (.570) (:829) (.021) 025
Panel B. Venture Capital Results
Regression N Intercept SDCTECH PER180 RATIOV ~ BIG3 SD LNSIZE LOCKTIME SEO PERLOCK Adj. R
@ 1121 -.65 -1.30 -.02 -.33 -1.66

(.233) (.034) (.000) (.015) (.047) .028
@) 1121 1.77 -77 -.02 -37 -1.93 -5.87

(.064) (.226) (.000) (.006) (.021) (.002) .036
3) 1121 -3.29 -.78 -.02 -37 -2.20 -5.71 27

(.675) (:220) (.000) (.007) (.018) (.003) (.515) .035
4 1121 -.18 -.82 -.02 -.36 -2.16 -5.37 16 -.01

(.983) (.195) (.000) (.007) (.021) (.006) (.713) (.232) .036
(5) 1121 79 -.82 -.02 -.36 -2.11 -5.42 A1 -01 .85

(.925) (:196) (.000) (.008) (.024) (.006) (.804) (.207) (.424) .035
(6) 754 -6.22 -1.19 -.01 -.35 -1.94 75 43 -01 59 -.03

(.549) (.133) (.011) (.018) (.093) (.773) (.437) (.369) (646)  (.242)  .020




Panel C. Non-Venture Capital Results

Regression N Intercept SDCTECH PER180  RATIOV  BIG3 SD LNSIZE LOCKTIME SEO PERLOCK Adj.R
&) 1337 -1.35 114 -01 1.05 17

(.000) (.059) (.166) (.000) (.846) 023
) 1337 -2.43 -1.44 .00 1.06 12 254

(.000) (.020) (.363) (.000) (896)  (.029) .026
3) 1335  -13.74 -1.55 .00 1.06 -83 342 61

(.006) (.012) (.314) (.000) (397)  (.005) (.024) .029
(4) 1335  -15.27 -1.53 .00 1.05 -.90 3.16 68 .00

(.006) (.014) (.308) (.000) (362)  (.015) (.020) (.530) .029
(5) 1335  -15.69 -1.57 .00 1.08 -85 3.18 70 .00 -1.44

(.005) (.011) (.616) (.000) (.385)  (.014) (.016) (.463) (.161) .030
(6) 740 -22.67 221 .00 1.47 -1.02 4.35 1.16 .00 194  -04

(.005) (.008) (.914) (.00) (486)  (.013) (.008) (.235) (152) (028)  .050

Note: This table provides the results of ordinary least squares regressions, with p-values in parentheses, of (-2,+2) day cumulative abnormal returns against a
dummy variable equal to unity if the issue is VC-backed, 0 otherwise (VC), adummy variable equal to unity if the issue is high-tech, 0 otherwise (SDCTECH),
180-day post IPO performance (PER180), abnormal volume (RATIO_V), a dummy variable equal to unity if the issue was underwritten by a big three
underwriter, 0 otherwise (BIG3), the residual standard deviation over the 70-day estimation period (SD), the log of the amount offered (LNSIZE), the number of
days afirm is subject to lockup provisions (LOCKTIME), a dummy variable equal to unity if the firm participated in a follow-on offering, 0 otherwise (SEO),
and the fraction of shares locked to total shares outstanding (PERLOCK). High-tech firms are generated using a 4-digit SIC code classification scheme provided
by Securities Data Company. 180-day performance is calculated as the stock price 180 days after the offer minus the offer price divided by the offer price.
Abnormal volume is calculated as the average (-2,+2) window volume divided by the 70-day average volume during the estimation period. Morgan Stanley,
Goldman Sachs, and Merrill Lynch represent the big three underwriters. The fraction of shares subject to lockup provisionsis calculated as the number of shares
locked divided by the number of shares outstanding. Panel A, B, and C provides results for the full sample, venture capital sample, and non-venture sample,
respectively. The data are from the Securities Data Company Global New Securities database from 1988 through 1997.
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Note: This figure plots the number of 1POs and their lockup lengths in days in each year
for our sample. The data are from the Securities Data Company Global New Securities
database from 1988 through 1997. This figure plots the number of issues with lockup
lengths less than 180 days, equal to 180 days, and greater than 180 days, respectively.

Figurel.Number of IPOsand Lockup Length by Year.
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Note: This figure plots the cumulative abnormal return from day -5 to day +23 around
lockup expiration for our sample of 2,529 firms. Cumulative abnormal returns are
caculated using the value-weighted index. The data are from the Securities Data
Company Global New Securities database from 1988 through 1997.

Figurell. Cumulative Abnormal Return.
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Note: This figure plots the cumulative abnormal return for those firms characterized in
Table 8 over days -5 to +23. High-tech firms are generated using a 4-digit SIC code
classification scheme provided by Securities Data Company. Cumulative abnormal
returns are calculated using the value-weighted index. The data are from the Securities
Data Company Globa New Securities database from 1988 through 1997.

Figurelll. Cumulative Abnormal Return for Venture Capital-Backed, Non-Venture
Capital-Backed and High-tech, Non-High-Tech Firms,
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Note: This figure plots the abnormal return around the (-2,+2) day window representing
lockup expirations for our whole, venture-backed, and non-venture-backed samples,
respectively. Cumulative abnormal returns are calculated using the standardized residual
method and value-weighted index. The data are from the Securities Data Company
Global New Securities database from 1988 through 1997.

FigurelV. Abnormal Returnsby Year.
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Note: This figure plots the average daily trading volume for venture-backed and non-
venture-backed around lockup expiration. The data are from the Securities Data
Company Global New Securities database from 1988 through 1997. Day O represents
lockup expiration.

Figure V. Average Daily Trading Volume for Venture-Backed and Non-Venture-
Backed Firms,



