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A bstract
A fteran initialpublico®ering, m ostexisting shareholdersare subjectto a lock-up

period in which they cannotselltheirsharesfora prespeci¯edtim e.A tthe endofthe
lock-up, there isa perm anentandlargeshiftin thesupply ofshares.T helock-upexpi-
ration isa particularly interesting eventtostudy because itis(i)com pletely known and
observable, and(ii)potentially m eaningfuleconom ically given the existing literatureon
supply shocks. T hispaperinvestigatesvolum e andprice patternsaroundthisperiod,
anddocum entsseveralinteresting results.Speci¯cally, even though the event istotally
anticipated, there isa 1% { 3% drop in thestock price, anda 40% increase in volum e,
when the lock-upends.V ariousexplanationsareconsideredandrejected, suggesting a
new anom alousfactagainstm arkete± ciency.H owever, convincing evidence isprovided
which showsthatthisine± ciency isnotexploitable, i.e., arbitrage isnotviolated.T his
aside, theevidencepointstoa downwardslopingdem andcurveforshares, with them ost
likely explanation pointing to a perm anent, long-run e®ect.



1 Introduction

A re stock pricesa®ectedby eitherdem and orsupply shiftsin the quantity ofshares?

T hisquestion hasbeen ofparam ount im portance to ¯nancialeconom istsoverthepast

twenty-̄ ve yearsdue to itsim plicationsforwhetherm arketsare e±cient ordem and

curvesdownwardslope.N um erouspapershavelookedatthese im plicationsin a variety

ofdi®erentsituations(see Scholes'(1972)block-trade study andShleifer's(1986)S&P

index inclusion analysisfortwo particularexam ples).T heevidencefrom thisliterature

isforthem ostpartm ixed.Speci¯cally, questionsaboutthe inform ation contentofthe

event(e.g., block trade orinclusion in index, respectively), orthe exacttim ing, nature

orlength ofthedem and/supply shock tendto obscuretheresults.

T hispaperaddsto the current literature by focusing on a particularly interesting

characteristicofallinitialpublico®erings(IPO s).Typically, upon a ¯rm going public,

the ownerstend to sellroughly 15-20% ofthe company. A spart ofthe IPO process,

therem aining 80-85% oftheshareholdersarealm ostalwayssubjectto a lock-upperiod,

usually (butnot always)180days, in which they have agreednotto sellany oftheir

shares. U pon completion ofthisperiod, these shareholdersare then free to selltheir

existingshares.T hus, thereisa com pletelyobservableeventwhichresultsin a perm anent

shiftin theam ountofavailablesharesin them arketplace.

A carefulanalysisofthelock-upperiod'se®ecthasseveraladvantagesoverthepre-

viousliterature.1 F irst, the event itselfiscompletely expectedwith the lock-upperiod

length being spelledoutin the IPO prospectus.T hus, we areableto form strongercon-

clusionsaboutm arkete± ciency in thiscontext.Second, in contrastto existing studies,
1Ithascom etoourattention thatseveralindependentpaperson thelock-upe®ecthavebeen written.

(See, forexample, B radley, Jordan, R otan andY i (1999), B rav andG ompers(2000), C hen andM ohan
(2000), and F ield and H anka (2000).) W e thank Jay R itterforpointing thisoutto us.A llofthese
papersreportsim ilarpriceandvolum ee®ectsaroundthelock-upperiod.H owever, ourpaper'sfocusis
m oreon the implicationsform arkete± ciency andthedem and/supply ofsharesin thiscontext.
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the event(i.e., the endofthe lock-upperiod)isclearly not inform ation-based.In fact,

alm ostallIPO saresubjecttolock-upagreem ents.T hird, becausetheendofthelock-up

period representsa perm anentshift in the supply ofsharesin the m arket, thisallows

usa clean way ofstudying the e®ectofa known, long-run positive shift in one ofthe

quantitiesofinterest.

O urresultsare som ewhatsurprising. A t the end ofthe lock-upperiod, there isa

perm anent drop in the stock price in the range of1.15{3.29%, with a corresponding

38% increase in the volum e ofsharestraded.T hisisanom alousevidence asitpertains

to m arket e± ciency in the sense that the m arketsare notrationally incorporating an

anticipatedpricedecline.B ecausethelock-upperiodeventisknown with certainty, the

price drop should have been built into the price wellbefore, in fact, during the ¯rst

day ofthe IPO trading.W eexploreseveralplausible explanations, including (i)bid-ask

bounce, (ii)liquidity e®ects, and(iii)biasedexpectationsofsupplyshocks, but¯ndthey

have little support. G iven that pricesdo notre°ect allavailable inform ation, we ask

thequestion:why doesthe ine± ciency notgetarbitragedaway? U sing data on bid-ask

quotesandshortinterest, coupledwith investor'staxconsiderations, we arguethatthe

ine± ciency isdi± cultto exploit in practice.Forexam ple, forstocksthatbecom em ore

easy toshort, thepricefallisreduced(e.g., 1.34% fora onestandarddeviation decrease

in theam ountofshortinterest).

N evertheless, given that there is in fact an anom alousprice e®ect at the end of

the lock-upperiod, thisisstrong evidence in favorofdem andcurvesforstocksbeing

downward sloping. W ith a positive shift in supply and a downward sloping dem and

curve, thepricewouldbeexpectedtofall.W eexploretwopopulareconom ichypotheses

ofthisresult, nam ely pricepressure(i.e., tem porarily downwardsloping dem andcurve)

versuslong-run dem ande®ects.W e¯ndtheevidencesupportiveofthelattertheory, but

notperfectly, assom eresultsareinconsistentwith im plicationsfrom long-run downward
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sloping dem andcurves.O n a di®erentnote, weprovidesom e interesting evidenceabout

thepredictability ofthepricedrop.Perhaps, m ostinteresting, them agnitudeoftheprice

dropisrelatedto thethestock'sunderlying volatility.W ehypothesizethatthisvariable

isa goodproxy forexisting shareholders'desireto diversify theirassetrisk.

T he paperisorganizedasfollows.In Section 2, we describe the lock-upperiodfor

IPO s, and the underlying econom icsrelated to the end ofthisperiod. T hissection

also describesthe data used in thisstudy, and the m ethodology and ¯nance theories

associatedwith ouranalysis.Section 3providesthem ain em piricalresults, with special

emphasison trying to explain and understand the evidence against m arket e± ciency.

Section 4analyzeswhatthepricee®ectsofthesupply shock represent.Section 5m akes

som econcluding rem arks.

2 Prelim inaries

2.1 The L ock-upPeriod

A tan initialpublico®ering(IPO ),theexistingshareholdersrarelyselltheentirecom pany.

Instead, approxim ately 15-20% ofthesharesareissuedtothepublic.T hough nota legal

requirem ent, itisa standardarrangem entfortheunderwritersto insistupon theshares

ofthe rem aining 80-85% shareholdersto berestrictedfrom sale fora certain periodof

tim e.T hisperiod, theso-calledlock-upperiod, isone way ofaligning the incentivesof

the currentownersand new owners, at leastduring the initialstagesofthe com pany

beingpublic.T herearenorulesregarding thelength ofthelock-upperiod;however, the

m ajority oflock-upperiodslast180days, orapproxim ately 6 m onths.

A san illustrationofthelock-uplanguage,considerthefollowingexcerptfrom a typical

IPO prospectus:H oldersofatleastapproxim ately96% ofalloutstanding C om m on Stock,

aswellastheC ompany, haveagreedthat, duringa periodof180daysfrom thedateofthis
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Prospectus, the C ompany andsuch holderswillnot, withoutthepriorwritten consentof

the U .S.andInternationalRepresentatives, directly orindirectly, sell, o®erto sell, grant

any option forthe sale oforotherwise dispose ofany C om m on Stock orany security

convertible orexchangeable into orexercisable forC om m on Stock (exceptforC om m on

Stock issuedaspartofthe O ®erings)or, in the case ofany holderofC om m on Stock,

exerciseanyrightto havesecuritiesofthe C om panyregisteredbythe C om pany underthe

SecuritiesAct.

T heProspectus, andinparticularthelock-upagreem entspelledoutabove, isa legally

enforceable contract. Forexisting shareholdersto be able to selltheirsharespriorto

thelock-upexpiration, they m ustreceiveperm ission from theunderwriters.From tim e

to tim e, the underwriting groupdoesgrantperm ission and allow early salesofshares

by locked-upshareholders;however, the percentage ofsalesthat are unlockedpriorto

expiration isgenerally sm all. W hile the insidersofthe ¯rm , especially m anagem ent

and active investors(such asthe venture capitalists), aresubjectto additionalvesting

agreem ents, m ostoftheexistingshareholdersarefreetosellthesharesafterthelock-up

period.T hese shareholdersoften havestrong reason to do so.In general, theseshares

representsigni¯cantfractionsoftheirwealth, subjecting them to signi¯cantassetrisk.

From a diversi¯cation pointofview, it isnaturalthatafterthe lock-upperiodthere is

signi¯cantselling pressureon thesestocks.

From an econom icviewpoint, thisperiod isinteresting forseveralreasons. F irst,

afterthe lock-upperiod, it isreasonable to expectcertain characteristicsoftrading in

the stock. In particular, due to the shift in the supply ofavailable shares, we would

expecttrading volum etorise.T hisisbecausethequantity ofliquidity trading(i.e., non

inform ation-based)increasesinproportion tothesupplyshift, which isoften threetofour

tim esthe numberofIPO issuedshares.Second, andrelated, som e ofthisnew volum e

willm orelikely re°ectseller-m otivatedtradesasshareholdersdiversify theirassetprice
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risk.W hile the exactquantity ofselling isan empiricalquestion, there islittle doubt

it takesplace. T hird, there have been a numberofpapersdocum enting the e®ect of

dem and/supply shiftsofshares, andbuyer/seller-m otivatedtrading.In thispaper, the

lock-upperiodisuniquebecause, exante, it isnotan inform ation-basedevent.T hough

one m ight argue that excessive (orlack of)salesofinsiderssuggestbad (good)news

aboutthecom pany'sprospects, itisim portantto notethattheseexcessivesalesarenot

known during the lock-upperiod.In addition, inform edselling issom ewhatm itigated

by additionalvestingperiodswhich arestandardforinsiders.Fourth, theevent, i.e., the

endofthelock-upperiod, isknown atthetim eoftheIPO .In fact, itisspelledoutin the

underwriting section oftheprospectus.T hus, rationally, m arketsshouldincorporatethe

econom icim pact(ifany)ofeitherprice pressure orperm anentshocksto share supply.

In otherwords, theprice im pactshouldbebuilt into the IPO tradedprice long before

theendofthelock-upperiod.

2.2 Existing L iterature

A nalysisofthe lock-upperiod allowsusto study how stock pricesandvolum e behave

when there isa signi¯cant increase in the supply ofsharesa set numberofdaysin

advance.T hisanalysisisrelevantfortwodistinctareasofthecurrent¯nanceliterature,

nam ely (i) testsofm arket e± ciency, and (ii) the question ofwhetherdem and curves

slopedownward.

W ith respect to whetherdem and curvesslope downward, there are a plethora of

papersthatlookatthisquestion.Perhaps, thebestknownliteraturestudiesblocktrades,

i.e., temporaryshiftsin supply, and¯ndsambiguousevidence.(See, forexam ple, Scholes

(1972), M ikkelson andPartch (1985), H olthausen, L eftwich andM ayers(1991)andK eim

andM adhavan(1996).)T hereasonfortheam biguityrelatestothedi± cultyofseparating

the inform ation e®ectofseller-m otivated trading from possible price pressure induced
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by downwardsloping dem and forshares. In response to thiswork, but only partially

successful, arethepaperson dem andshiftsforsharesvia an analysisofstocksthatare

addedto a com m only tradedindex.(See, forexam ple, thedi®erentconclusionsreached

by Shleifer(1986), D hillon andJohnson (1991)and L ynch and M endenhall(1997).) A

relatedpaperby K aul, M ehrotra andM orck (1999), which studiesweightsadjustm ents

forstocksalready included in an index, ¯ndsevidence supporting a downwardsloping

dem and curve. T heiranalysisislike oursin the sense that the event, i.e., weights

adjustm ent, isclearly notinform ation-based.2

H ere, there isan unequivocalincrease in the supply ofsharesavailable fortrading

in thesecondary m arket.3 T hissupply shock isperm anentto the extentthatthe lock-

upperiod no longergovernsa signi¯cantfraction ofthe shareholders'holdings.Ifthe

dem andcurve isin factdownwardsloping, then a perm anentshift in supply lowersthe

stock price.W hetherthispricedecrease isperm anentornotdependson one'sview of

whetherdem andcurvesaretem porarily orperm anentlydownwardsloping.T heconcept

ofdownward sloping dem and curvesare an anathem a to m any ¯nancialeconom ists,

butdo not necessarily im ply m arket ine± ciency. Forexample, divergencesofopinion

aboutshare pricescan lead to dem andschedules(e.g., V arian (1985)), ascan the lack

ofsubstitutability acrossassets(e.g., Scholes(1972)). In eithercase, the IPO m arket

m aybe an especially appropriate eventforanalysisofdownwardsloping dem andcurves
2H odrick (1992,1999)providesevidence that supply curvesare upward sloping using a sam ple of

D utch auction tendero®ers, which can beviewedasthem irrorim ageofthedem andcurvecases.The
laterpaperisalsorelevanttotheextentthatitfocuseson theinteraction ofcorporate¯nancialdecisions
anddem andelasticity.

3T here are a numberofpaperswhich look at perm anent shiftsin the supply ofshares, such as
stockrepurchases(C om m entandJarrell(1991)), seasonedequity o®erings(A squith andM ullins(1986),
K alay andShimrat(1987), and B arclay and L itzenberger(1988)), andthe forcedconversion ofbonds
(e.g., M ikkelson (1981)), am ong others.T he focusofthese papersisforthe m ostpartthe im pactof
inform ation on m arketprices;nevertheless, thisliteratureprovidesan early m otivation fortheanalysis
in thispaper. R elative to these papers, two unique characteristicsforthe expiration ofthe lock-up
periodare(i)thesheersizeofthesupplyshiftin thenumberofsharestobetraded, and(ii)theeventis
clearly notinform ation-based.In fact, asm entionedpreviously, alm ostall¯rmsaresubjectto lock-up
arrangem ents, so the inclusion ofone in theprospectusisnoteven a surprise.

6



forshares.

W hile downwardsloping dem andcurvesare not inconsistentwith m arkete± ciency,

ourpaperdoesprovide a clean, powerfultest ofwhetherpricesrationally incorporate

public inform ation. T he event, i.e., the end ofthe lock-up period, is(i) com pletely

known and observable, (ii)potentially m eaningfuleconom ically given the literature on

supplyshocks, and(iii)relatedtoa com plexvehicle, nam elythatofIPO pricing.C learly,

becausetheendofthelock-upperiodisknown in advance, andthereispossiblysigni¯cant

price e®ectsfrom the event, the price im pactshouldbe incorporated im m ediately into

price. In particular, the IPO price upon trading should adjust forthe price im pact

im pliedby theeventdiscountedattherequiredreturn on thestock.W hile itisdi± cult

to test how m uch ofthe price im pact isincorporated into the IPO price, on average,

thereshouldbe no m eaningfulprice im pactaroundtheendofthelock-upperiod.O ur

analysisfallsinto thecategory ofpapersthatdocum entcalendar-day anom alouse®ects

(such asthe January e®ect, K eim (1983)), orlook atpriceresponseson announcem ent

versusim plem entation dates(asin, forexam ple, L ynch andM endenhall(1997)).

2.3 Sam ple D escription

O urstudy isbasedon a sam ple ofallIPO sduring the 1996-1998period.T hedata on

IPO scollectedfrom SD C , whilestockreturn andvolum edata wasgatheredfrom C R SP.4

T hesam pleconsistsof1662¯rm swhich wentpublicon oneofthethreem ajorU .S.stock

exchanges, i.e., the N ew York Stock Exchange (N Y SE), the A m erican Stock Exchange

(A M EX ), andthe N A SD A Q m arket.O fthese1662¯rm s, 1056 hadlock-upperiodsof

180days, 327hadgreaterthan, 88lessthan, and131hadno lock-upperiodatall.W e

droppedall¯rmswith eithernolock-upperiodorlonglock-upperiods(i.e., greaterthan

365days).In addition, all¯rmswithoutthelock-upending in 1998, orwith stock prices
4A random sam pleofIPO prospectuseswereexam inedtocheck theSD C data on lock-ups.
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lessthan $4(to avoidpricediscreteness), werealsodeletedfrom thesam ple.T hisleftus

with 1053¯rm sin oursam ple.5

Foreach IPO , we calculate the following characteristics:(i)daily returns, (ii)daily

volum e, (iii)closing ask, bidandtransaction pricesatthelock-upend, (iv)shortinterest

on the stock priorto the lock-up expiration, (v) the standard deviation ofanalyst's

earningsforecast, (vi)thestock'sestim atedvolatility overthelock-upperiod, and(vii)

¯rm descriptive inform ation (such asstock pricelevelandsize).A long with thesedata,

aggregate data on stock indiceswere also calculated, including the C R SP equal- and

value-weighted stock indices, aswellasan IPO constructed index return. T he IPO

constructed index return includesallIPO soflessthan one year, representsan equal-

weightedindexofeach IPO , andthushopefully m atchesbetterwith theindividual¯rms.

T hiscreateda portfolio ofapproxim ately 250-300¯rm son any given day.

2.4 M ethodology

O urestim atesofabnorm alreturnson stocksare based on m arket-adjustedprediction

errors.In particular, wewrite

AR it= R it¡ R It; (1)

whereAR it isthe abnorm alreturn on stock ion day t, R it isthe return on stock ion

day t, and R It isthereturn on the indexI on day t.6 Foreach ofthe1053¯rm sin our

sample and 1785¯rmsin the extendedsample, we calculate the cum ulative abnorm al

return (C A R ), starting from 20trading dayspriortotheendofthelock-upperiodto20

daysafter.T hatis, welook atwindowsofonem onth in eitherdirection.C ross-sectional

averagesofC A R sare then estim ated and evaluatedfortheireconom icandstatistical
5Forout-of-sample purposes, the sam ple extendsto include all¯rm sthat wentpublicduring the

1990-1995period.T hisleadsto an additional1785observationsundertheabovecharacteristics.
6T he indexchosen waseitherthe C R SP equal-weighted index, C R SP value-weighted index, oran

IPO -adjustedindex.T heresultswereessentially thesam eforallthree indices.T heresultsreportedin
thetablesreferto the IPO -adjustedindex.
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signi¯cance.

T helock-upexpiration itselfisanalyzedin two ways.T he¯rstway looksatjustthe

eventdate, which isdē nedasday0orday -1in termsofthenumberoflockedupdays

afterthe IPO .7 T hesecondway includesthe entirepriorweek, i.e., day 0to day -4, as

a furtherinvestigation ofhow wellm arketsincorporate the lock-up event. O fcourse,

aspreviously m entioned, becausethelock-upexpiration iscompletely anticipated, there

shouldbeno realpricee®ectson orbeforethisdate.

Excessvolum eisalsocalculatedforeachstock.In particular, from day -60today -21

relativeto theendofthelock-upperiod, weestim atetheaveragevolum esofeach stock.

Forday -20to +20, wecalculate theratio ofdaily volum eto itsm ean.8 T hesevolum es

are then averagedcross-sectionally to getan estim ate ofthe excessvolum e acrosseach

day surrounding the endofthe lock-upperiod.T hat is, foreach day, we estim ate an

average excessvolum e.T hisstatistic, andthe C A R m entionedabove, arethebasisfor

theempiricalanalysisofSections3and4.

3 R esults

3.1 Sum m ary Statistics

Table 1providessum m ary statisticson the characteristicsofthe ¯rmsin oursam ple.

T hough these companiesdid an IPO , andthustendto besm allerandclearly younger

¯rm s, theirvolum eduring thelock-upperiodisrelatively high.Forexample, during the

pre-eventperiodasdē ned in Section 2.4above, the average volum e was73,729shares

tradedperday.Even accountingfortheobviousskewnessin volum e, the25th percentile,
7O bservationally, choosing the lock-up expiration isdi±cult because it dependson whetherthe

prospectusisviewed asbeing e®ective on the IPO date orthe night before when the underwriter
purchasestheshares.In ourrandom testofthesam ple, every lock-upexpiration cam eon eitherday 0
orday -1.H ence, fortheanalysisto follow, thesedaysarecombined.

8Toreducetheim pactofoutliers, thatis, extraordinarily high volum edays, wetruncatetheratio at
50tim esnorm alaveragevolum e.
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m edian and75th percentilesare 22,549, 41,725and77,381shares, respectively.T hese

¯rm sclearly trade.

O fparticularinterestto whetherthe lock-upe®ect isexploitable, Table 1provides

statisticsforthebid-ask spread, aswellastheshortinterest.T hough these¯rm strade

frequently, thespreadsareon average3.3% ofthe¯rm'sprice.Even though thee®ective

costoftrading ism uch sm allerthan thespreaditself, nevertheless, thistransaction cost

issizeable.9 W ith respectto theshortinterestheldin thestock, ittendstoberelatively

sm allasa fraction ofthesharesissued in the IPO , e.g., 3.1%.T hestandarddeviation,

however, is7.5%, which suggeststhatthereexistsom estockswith largeshortpositions.

G enerally, the arbitrage opportunity priorto thelock-upexpiration restson the ability

to shortthestock.W hetherthishasan im portanteconom icim pacton thestock price

isstudiedlaterin Section 3.

W ith respectto the lock-upperiod, Table1showsthatthe m ajority ofsharesout-

standing, i.e., 59%, getunlockedatthe endofthe period.H owever, due to additional

stock vesting agreem entsam ong m anagersand insiders, there issom e variation in the

am ountunlocked.10 Justasim portanta priori forunderstanding the lock-upe®ectare

two additionalfacts.F irst, these¯rm stendedon averageto haverun-upsin theirstock

priceduring thissampleperiod.Second, the average volatility ofthesestocksison the

orderof4% perday, which translatesto an astounding 60% pluson an annualizedbasis.

Ifthe ¯rstfactsuggeststhatthesestocksare an im portantpartofinvestor'sportfolios

atthe endofthe lock-upperiod, thesecondfactsurely pointsto strong diversi¯cation

m otives.
9Fora breakdown and explanation ofthe bid-ask spread versuse®ective spreads, see M adhavan,

R ichardson andR oom ans(1997), am ong others.
10Inform ation aboutthenumberofsharesunlockedisavailableforroughly halfthesam ple(i.e., 423

¯rm s).T hus, thevariousstatisticsin thetableshouldbeinterpretedin thiscontext.
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3.2 M ain Em piricalF indings

F igure 1graphsthe m ean excessvolum e acrossthe sample, relative to the endofthe

lock-upperiod.A sexpected, thereisa largejumpin volum eon thisdate, with them ean

being 61% largerthan itspre-eventaverage.W hile volum esubsidesoverthe following

few days, thereisa perm anentshiftin volum eofaround38%.(SeeTable2B fortheexact

numbers.) O fcourse, the increase in volum e isnotsurprising given the lock-upperiod

releasesa signi¯cantnumberofsharesto the secondary m arket.Ifliquidity trading is

at alla m otivation forbuying/selling on thepartofinvestors, then we wouldexpecta

perm anentshiftin volum e.M oreover, thehighervolum eattheendofthelock-upperiod

isconsistentwith shareholdersselling theirpositionsfordiversi¯cation reasons.

G iven the evidence (albeit m ixed)on downwardsloping dem andcurvesforshares,

the supply shift isclearly an im portant econom ic event. It is, however, com pletely

anticipated. T hus, from an expectationalpoint of view, there should be no im pact

on thestock pricesofthese¯rms.F igures2A and2B show thatthisisnotthecase.For

example, on thelock-upexpiration (which wehavedē nedasday0/-1), thereisa 1.15%

averagedrop in the price.Extending thisperiod an additionalthreedayssurrounding

theendofthelock-upperiod(i.e., day -4to0), thedropincreasesto2.03% fortheprice

ofstocksthathave gone through IPO s.In theory, ifthisresult isdriven by downward

sloping dem andforstocks, we wouldexpect itto be incorporatedon the o®ering date

som e180daysearlier.

Severalobservationsarein order.F irst, F igure2B graphstheaverage C A R forthese

stocks, and, whilethere isan overalldropofaround2.5% during theentireperiod, itis

perm anent.T hat is, there isno bounceback even though there issigni¯cantly heavier

volum e on day 0relative to the daysfollowing the lock-up end.11 Interestingly, the
11In case onem onth isnotsu±cientto determ ine theendoftheselling pressureto the lock-upday,

we also checkedvolum e andC A R sforan additionalm onth.T herewasessentially no change in either
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perm anentdropin stock price isconsistentwith a perm anentincrease in the volum e of

sharestraded.T hecoincidenteventistheendofthelock-upperiod.

Second, Table2A docum entsthestatisticalsigni¯cance andim pactoftheseresults.

W ith a sam pleof1053¯rm s, anda relatively sm allstandarddeviation, itshouldnotbe

surprising thatthe t-statisticsforthedropsin stock pricesare5.81and6.61using day

0/-1andday0/-4, respectively.T herearetwoadditionalpointedem piricalresultswhich

em erge from the analysis. N ote that approxim atley 60% ofthe stockssee theirstock

pricefallattheendofthelock-upperiod.N otonly isthispercentagehighly signi¯cant,

but also suggestive that the result isnotbeing driven by a few outliers. In addition,

thereissuggestiveevidencethatthisfallishighlypredictable.Separatingthestocksinto

high andlow volatility on an exantebasisprovidesan additional1% dropin thestock

priceatthelock-upend.

T hird, Table2C providesan analysisofthecorrelation between theC A R (atthelock-

upend)andexcessvolum e m easures.In particular, the correlation between the C A R

andexcessvolum eduring thisperiodis-0.17, which ishighly signi¯cantatthe1% level.

T hus, theresultsarestronglysupportiveofa negativerelation between perm anentprice

changesandexcessvolum e.T hisresult isconsistentwith excessvolum e atthe lock-up

expiration beinghighlycorrelatedwith theperm anentshiftin volum efrom theunlocking

ofshares.In fact, thisexcessvolum e has0.37correlation with excessvolum e afterthe

lock-upend.H owever, som ewhatpuzzling, thecorrelation between theperm anentprice

drop andperm anent excessvolum e isonly m ildly negative (i.e., -0.03).A lternatively,

supposethatthereexistsa numberofinform edtraderswho wish to sellon orafterthe

lock-upday. Ifthisinform ed trading leadsto greaterexcessvolum e, then one would

expect the price to fallasvolum e increases. A lthough it isdi± cultto entangle these

e®ects, theoverallresultisdiscussedin m oredetailin Section4withrespecttodownward

ofthesevariables, giving furtherevidenceofa perm anente®ect.
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sloping dem andcurves.

In any event, the resultsin Table 2A have im portant im plicationsform arket e± -

ciency.H ere isan event(i.e., the lock-up)which alm ostevery IPO issubjectto, which

iscom pletely speci¯edandanticipated, yetproducesnegative excessreturnsofroughly

2% overa shorttim e interval.In theory, given theperm anenceofthestock pricedrop,

arbitrageurs, oreven justexistingshareholders,shouldhavean incredibleincentivetosell

thesharespriorto therun down.Istherean alternativeexplanation ofthese¯ndings?

In thenexttwosubsections, weexploretwo areas.F irst, aretheseresultsin any way

spurious? W elook atthreepossibilities:(i)enhancedliquidity duetothehighervolum e,

(ii)bid-ask bounce e®ectsdue to m ore tradesbeing sellerm otivated, and(iii)biased,

orexpostincorrect, expectationsaboutthesize ofthesupply shock.Second, given the

ine± ciency exists, why isit not arbitraged away in practice? W e explore the e®ectof

thebid-ask spread, short intereston thestock andtaxconsiderationson the ability of

investorsto arbitragethelock-upe®ect.

3.3 Plausible Explanations
3.3.1 A L iquidity E®ect

T here isgrowing evidence in the ¯nance literature that investorsrequire a liquidity

prem ium forassets.Forexam ple, A m ihudandM endelson (1986), B rennan andSubrah-

m anyam (1996), and B rennan, C hordia and Subrahm anyam (1998), am ong others, all

¯ndevidencethattherequiredrateofreturn increaseswith m easuresofilliquidity.

H ere, thereisa signi¯cantincreasein volum e(andperm anentlyso)aroundthelock-up

period.Putting asidethefactthatthesestockstradefrequently (seeTable1), previous

researchsuggeststhatliquidityshouldincreasein thisenvironm ent.Ifliquidity increases,

however, thestock priceshouldrise, notfall.A cursory look atF igures2A and2B does

notbodewellforany typeofliquiditystory.In fact, thereisa cleardownwardm ovem ent

13



in thestock pricearoundthelock-upexpiration.

A san additionalcheck, weregressthestock'stwo C A R m easureson thedaily dollar

trading volum e in thepre-eventperiod.T hus, thevolum e variable iscom pletely prede-

term ined.In addition, thisregression isperform edin thecontextofa m ultipleregression,

thus, holding ¯xeda numberofrelatede®ects.(See Table 4.) F irmswith low volum e

priortothelock-upexpiration shouldenjoy greaterliquidity(i.e., increasedvolum e)asa

resultofthelock-upendandthussu®era sm allerpricedrop.H owever, evidencefavors

a sm allerpricedropforhigherdollarvolum estocks, which isin contrastto theliquidity

story. Forexam ple, fora one standarddeviation increase in dollarvolum e, there isa

corresponding0.77% and1.29% increasein thestockpriceatthelock-upendrespectively

m easuredby day 0/-1andday 0/-4.

3.3.2 B id-A sk B ounce

T here isa largeliteratureon thee®ectofbid-ask bounceon thedistributionalpatterns

ofstock returns.Forexam ple, L ease, M asulisandPage(1991)arguethatbuy-sellorder

imbalance, andthusbid-ask bias, aroundseasonedequity o®eringspartially explain the

negative price e®ectsfound in the literature.(See also L akonishok and Sm idt(1984),

D opuch, H olthausen and L eftwich (1986), andK eim (1989)forsim ilarexam ples.) T he

bid-aske®ectm ayberelevantherebecauseweknow that, attheendofthelock-upperiod,

there isan incentiveform any existing stockholderstoselltheirsharesfordiversi¯cation

reasons.T hus, itisexpectedthat, throughoutthisevent, itism orelikelya tradeisseller-

than buyer-m otivated.O fcourse, whetherthe lastrecordedprice isa buy orsell, and

furtherm oreatthe ask orbid, isan em piricalquestion.B eforeaddressing the empirics,

itisinform ativetoconsidertheunderlying m icrostructuree®ectsandim plications.

Supposetheasset'srecordedprice, V M , isequalto itstrueprice V T plusan adjust-

m entdueto thebid-ask spread, µ(see, forexample, B lum eandStambaugh (1980)).In
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particular, let

V m
t = V T

t + µt; (2)

whereµtequalss
2 with probability

p
2,

¡s
2 with probability

p
2, and0with probability 1¡p.

C learly,srepresentsthespreadhere, andabovewehavedē nedtheask,bidandm idpoint

ofthestockprice, respectively.A ttheendofthelock-upperiod, asshareholdersarem ore

likely to sell, suppose there isa shift± increase in the probability ofbeing at the bid.

T heprobability decrease isassum edto bespreadproportionately between the ask and

m idpoint.

Forthism odel, theexpectedpricechangewillbethetruepricechange(i.e., a constant

ifpricesfollow a random walk)m inusan adjustm entdueto thespread:

¢ V m = K ¡ ±S
2¡ p

: (3)

T hepricedropisa function of(i)theincreasein probability ofbeingatthebid,±, (ii)the

sizeofthespread, S , and(iii)theprobability ofa transaction occurring atthem idpoint,

1¡ p.Forexample, given a stock price of$20(which represents320sixteenths), anda

2% drop, the im plication isa dropof6-7sixteenths.T hism eansthespreadwouldneed

to equal3(2¡p)8± , or, forp= :25and±= :25, 21sixteenthsorapproxim ately 6.56%.O f

course, thisspreadisarti¯cially too high forthetypesofliquidstocksthatarefoundin

oursam ple, andexceedthe3.32% spreaddocum entedin Table1.

From an em piricalpointofview, there isnotmuch evidencesupporting thebid-ask

bouncee®ect.F irst, on average, thestockpricedoesnotbounceback thedaysfollowing

the lock-up event. Ifthere wasa system atice®ect, the dropshould be temporary as

allbid-ask e®ectsshouldbediversi¯edaway acrossthe portfolio ofstocks.F igures2A

and 2B show that the stock price e®ect isclearly perm anent, which contradictsthis

im plication.

Second, F igure 3 presentsa graph ofwhat we callthe C losing Price R atio against
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eventtim e.N otethattheclosing priceratio isdē nedas:

V m ¡ V b

V a ¡ V b;

where V m isthe transaction price asdescribed above, V a isthe ask price, and V b is

the bid price. Iftransactionswere equally divided between the ask and the bid (or

alternatively atthe m idpoint), then we wouldexpectthisratio to equal0.5.The¯gure

showsthattheclosing transactionstendtobeclosetothe0.5level, oratleast, faraway

from a valueof0.0which iswhatyou wouldexpectiftheclosing tradestookplaceatthe

bidprice.In fact, in thecontextoftheabovem odel, F igure3allowsustoestim ate±, the

shiftin theprobability ofbeing atthebid.A ftersom ecalculations, a valueof.48(which

istheclosing priceratio atthelock-upexpiration)isconsistentwith a 2.67% increasein

theprobability ofbeing atthebid.T hus, thebid-askbiasin oursampleissm allrelative

to thepricee®ect.In particular, using theexam plefrom equation (3), thespreadwould

needtobeapproxim ately 24.58% to explain thepricedrop, which isunreasonable.

3.3.3 U nanticipated Supply Shocks

Ifm arketsare e±cient, and anticipatedsupply shocksto shareshadprice im pact, we

wouldexpectthesetogetincorporatedduringthe¯rstdayofIPO trading.W hathappens

ifthesesupply shockswereunderestim atedby m arketparticipants?

In theory, ifon average the supply shocksacrossthe 1053 ¯rm swere greaterthan

anticipated, wecouldgetan averagedropin priceon thelock-upday.O fcourse, in order

to addressthisquestion, onewouldneeda theory ofexpectedvolum e.Sincethistheory

isbeyondthescope ofourpaper, one em piricalway ofaddressing the issue isto break

thesam pleby years.Ifunderestim atedsupply shocksare an im portantdeterm inantof

price, onem ightexpectvariation from yearto yearin thepricedrop.In particular, the

probability thatthe m arketparticipantsm ade the sam e system aticerrorseach yearis

ceterisparibuslesslikely.
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Table2A and2B reportstheresultsfortheC A R andexcessvolum eyearbyyear.Ta-

ble2A showsthatthepricedroparoundthelock-upperiod(i.e.,day0/-1)issurprisingly

stable, yieldingstatisticallysigni¯cantdropsof1.31%,1.03% and1.16%,respectivelyover

thethreesam ples.Sinceeach sam plecontainsapproxim ately 300-350¯rm s, thechances

that these are sampling errorare rem ote.A san additionalcheck, Table 2B estim ates

theaverageexcessvolum eduring thelock-upendforeach year.T heexcessvolum esare

large, andsim ilarin m agnitude foreach year;m oreover, ifanything, there hasbeen a

tendencyforexcessvolum etodropacrossthesam ple.C ouldthem arkethavecontinually

been surprisedby the am ountofsharestradedafterthelock-upperiodended? C learly,

the fact that the price dropshave not fallen overthe sam ple, and excessvolum e has

persistedon thesedays, suggestslittlelearning hastaken place.

A sadditionalevidence, we also extendthesam pleto an earliersubperiodfrom 1990

to 1995(see footnote4).T heseresultsare given in Table2A .W hile the m agnitude of

the drop issom ewhatsm aller, both the day 0/-1andday -4/0C A R sare statistically

signi¯cantatthe1% level, with dropsof-0.63% and-1.28% respectively.M oreover, the

probability thatthese C A R sarepositive acrossthe IPO ¯rmsissigni¯cantly lessthan

0.5, with numbersvery sim ilarto the 1996-1998period. T hough notshown here, the

regression resultsto bedescribed in Section 4.1are also consistentacrosstim e periods.

T helock-upe®ect, therefore, isa consistentphenom enon through tim e.

3.4 W hy Isthe L ock-U p E®ectN otA rbitraged A way?

Section 3 so farhasprovided strong evidence that the lock-up e®ect isnot spurious.

T hat is, given that the lock-up expiration isanticipated, the m arket isnotrationally

incorporating allpublicinform ation intostockprices.Ifthelock-upe®ectissopersistent

asshown in Section 3.1.3 above, why hasitnotbeen driven away by arbitrageursand

thelike?
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W hile it isdi± cultto answerthisquestion fully, it ispossible to considerthe lim -

itationsofarbitrage in the lock-upcontext, and whetherthese lim itationscan explain

thestock priceresponse.T herearetwo typesofindividuals/institutionswhocouldtake

accountofthe anticipatedpriceresponsepriorto thelock-upexpiration:(I)thosewho

holdshares, then sellthem say a week priortothelock-upend, andthen repurchasethe

sharesafterthelock-upperiod, and(II)thosewho shortthesharespriorto thelock-up

periodthen close outtheirposition afterwards.O utside ofthe m arketrisksofholding

the stock short-term , in theory thestatusofboth investors(I)and(II)endsupbeing

thesam epriorto andpostthelock-upperiod.

F irst, considerinvestorI.T hisinvestorhaspurchasedthestockseitherattheIPO , or

afterwards;otherwise, they arelocked-up.U ndercurrenttaxlaw, theirgainsaresubject

to short-term capitalgains.B y holding thestock an additionalsix m onths, theirgains

willbe subjectto long-term capitalgains.H ence, unlessthe 1%{2% drop aroundthe

lock-upexpiration isenough tocom pensatetheinvestorforthehighertaxliability, these

investorshave little incentive to take advantage ofthe lock-up e®ect. O fcourse, this

analysisisdependenton them arginalinvestor'staxbracket.

Second, considerinvestorI orII'sactualarbitrage strategy.A tworst, the strategy

involvesbuying attheask andselling atthebidprice.G iven thesum m ary statisticsin

Table1, thiswouldim m ediately eradicateanyprō tfrom thelock-upe®ect.In practice,

however, investors'e®ective cost oftrading ism uch lessthan the bid-ask spread (see,

am ongothers, M adhavan, R ichardson andR oom ans(1997)andH uangandStoll(1997)).

T hisisforseveralreasons, including thefactthatnotalltradesoccuratthequotesand

thatinform edtrading hasperm anentim pacton pricem ovem ents.N evertheless, in allof

them icrostructurestudies, there isa relation between tradingcostsandquotedspreads.

Table3providesa regression ofthetwo C A R m easuresagainstthebid-ask spread.T he

coe± cient issigni¯cantly negative and econom ically im portant. Forexam ple, forday
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0/-1, a one standard deviation decrease (increase) in the spread leadsto an increase

(decrease) in the stock price of0.95%. Thisresult hasa clearinterpretation. W hen

spreadsarehigh, itisdi± cultto arbitragethelock-upe®ectanditrem ainsin fullforce.

H owever, asspreadsnarrow, the lock-upe®ectdim inishes.T he obviousreason isthat

arbitrageonly takesplaceoutsidetransactionscostsbounds.12

T hird, although investorII'sstrategy isnotsubjectto thesam etaxissueasinvestor

I, there isthe additionalrequirem entofshorting thestock.In practice, shorting stocks

can bea nontrivialexercise.O necrudem easureofthisdi± culty istheam ountofshort

interestinthestockrelativetothenumberofsharesoutstanding.In ourcase, therelevant

numberofsharesoutstanding arethose issuedin the IPO , which arenotsubjectto the

lock-upagreem ent.Intuitively, ifshortinterestisrelatively high, then both locating the

sharestoshortandthecostofshorting tendtobegreater.Table3providesa regression

ofourtwo C A R m easuresagainsttheratio ofshortinteresttothenumberofIPO issued

shares. C onsistentwith the theory, the higher(lower)the short interest in the stock,

thegreater(sm aller)thepricedrop.In otherwords, ifthestock isdi± cultto shortand

thereforearbitrage, then thetransactionscostsboundislesstightandthelock-upe®ect

isgreater.Forexam ple, a onestandarddeviation increase in shortinterestisassociated

with a dropof1.34% in thestock priceatthelock-upexpiration.

T heresultsofthissection cannotexplain theexistenceofthelock-upe®ect.H owever,

theseresultsprovidestrong evidencethatthem agnitudeofthee®ectisdirectly related

to the investor'sability to conductarbitrage.T herefore, a reasonable inference isthat

thelock-upe®ectrepresentsa stock pricedropconsistentwith no arbitrage, though not

m arkete± ciency.
12T heresulthere isin contrastto thatofSection 3.1.2, which showsthatthebid-ask bouncecannot

explain the stock price drop. T he bid-ask bounce analysistested whetherthe e®ect isspurious;this
analysisteststheextentto which itisarbitrageable.
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4 O n D ownward Sloping D em and C urvesforShares

T heresultsofSection 3providean anom alous¯ndingofm arketine± ciency.C onditional

on this̄ nding, however, itisinterestingtoanalyzetheunderlyingeconom icsoftheresult.

Speci¯cally, conditionalon thepricefalling aroundtheendofthelock-upperiod, what

arethepossiblereasonsforthisdecline? T hreeexplanationsofsim ilarphenom ena have

been discussedin theliterature, nam ely inform ation e®ects, pricepressureandlong-run

downwardsloping dem andforshares.W etakethesepossibilitiesin turn.

F irst, thereareno inform ation e®ectshereperse.A tthetim eofthe IPO , alm ostall

shareholdersenterinto a lock-upagreem entwith theunderwritersandnew shareholders.

W hile there ispotentialinform ation in who sellsatthe endofthe period, from an ex

ante viewpoint, the eventitselfcontainsno inform ation.T he anticipatedinform ation is

thatthesupply ofsharesincreasesubstantially in thesecondary m arketafterthelock-

upperiod.O utside ofsom e story relatedto biasedexpectationsaboutthesupply (see

Section 3.1.3), inform ation-basedtheoriesarenotrelevant.

W ith respectto pricepressure, the evidence isnotvery supportive.W hile theprice

dropandnegativecorrelation between priceandvolum eon theday ofthelock-upendis

consistentwith pricepressure, itisalsoconsistentwith otherexplanations.Forexam ple,

theprice-volum ee®ectscouldbedriven by inform edtrading.M oreproblem aticarethe

severalem piricalfactswhich do notsupportthishypothesis.F irst, and forem ost, the

price drop isperm anent. Price pressure would predict a tem porary drop induced by

selling pressure from shareholdersaroundthe lock-upday.In contrast, F igure 2B and

Table2A show thatthere isno m eaningfulbounceback in thepricewithin one m onth

ofthe lock-upperiod ending. Second, and related, even ifprice pressure takesplace

form any m onthsfollowing thelock-upperiod, thelargestpressure ison theactualday.

F igure 1 and Table 2B show that volum e is23% greateron that day, yet there isno
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m easurablebounceback thevery nextday when volum esom ewhatsubsides.M oreover,

asm entioned in footnote 10, there isno realchange in these resultseven when we go

beyondonem onth afterthelock-upend.

T he evidence ism orefavorable to thehypothesisthatdem andcurvesforsharesare

downwardsloping in the long run.A sF igures1and2dem onstrate, theshiftin supply

correspondsto a perm anentdrop in the stock price. Ifdem andcurvesare downward

sloping in the long run, andsupply perm anently shiftsout, thisisthe exactresultone

wouldexpect.H owever, thisisnotcom pletely substantiatedby Table2C , which docu-

m entsonly a m ildnegativecorrelation between the C A R (i.e., theperm anentdrop)and

thelong-run shiftin volum e.

N evertheless, we posit the following:stocksthat have justgone through IPO sare

arguably the m ost attractive ¯rm sin term softhe downward sloping dem and curve

explanation.F irst, newly-publicstocksexpandassetpayo®sin wayswhich arenoteasily

duplicatedby existing assets. In otherwords, on average, stocksthat have just gone

through IPO sdo nothaveclearassetsubstitutes.IfIPO srepresentan im portantpart

ofthe econom y, yetcannotbeduplicatedby existing assets, investorswillsacri¯ce the

arbitragepriceto accesstheseassets.Second, heterogeneity acrossinvestorscan leadto

downwardsloping dem andcurves.In particular, ifeconom icagentshavedi®erencesof

opinion about assetprices, then in equilibrium the assetprice m ay notbe a su±cient

statisticforconvergence ofthese opinions(e.g., V arian (1985) and H arrisand R aviv

(1993)).T hird, andrelated, ifthere isnotunanim ity about¯rm value m axim ization,

then thistoo can create downward sloping dem and curvesforshares(e.g., G rossm an

andStiglitz(1977)).O nem ightarguesuccessfully thatclosely-held, yetpublicly traded,

¯rm s, such asthosethathavejusthadIPO sarem ostlikely to fallinto thisclass.
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4.1 W hatExplainsthePrice D rop?

Ifthepricedropisdueto thesim ultaneousinteraction ofthedownwardslopingdem and

curveforsharesandtheshiftin supply, then itm aybe interesting to em pirically explain

them agnitudeandvariation ofthepricedroparoundthelock-upperiod.

4.1.1 Supply Shifts

A ssum ing that the shift in supply arisesfrom existing shareholdersdesire to °oat the

stock, them ain m otivation wouldseem tobediversi¯cation needs.In particular, existing

shareholderswouldliketosellsom e, ifnotm ost, oftheirexistingsharesundertwo likely

scenarios:(i)a large run-up in the stock price priorto the endofthe lock-upperiod,

and(ii)largevolatility oftheunderlying price.U nderboth scenarios, the investorfaces

greaterassetriskbecausehisholdingsre°ectsigni¯cantportfoliorisk.13 A notherm easure

isthenumberofactualnew sharesthatcan betraded, thatis, thepercentage ofshares

that are actually unlocked. W hile the data isavailable foronly a subsam ple of¯rm s

with respect to the numberofunlocked shares, it seemsworthwhile investigating the

predictivecontentofthisvariable.

Table 4providesregressionsofthe price change foreach stock aroundthe lock-up

periodon these variables, aswellasim portantdescriptive variablesforstocks(such as

volum e,stockpricelevel, and¯rm size).T hesedescriptivevariablesarechosen toaddress

som eofthe issuesraised(andalready com m entedon)in Section 3.1andto provide for

popularcontrolsin the em piricalanalysis.In addition, two sam plesareestim ated, i.e.,

thefullsam pleanda subsamplewhich includestheunlockedsharesvariable.

In general, them ostim portantdeterm inants, econom ically aswellasstatistically, are

thevariablesassociatedwith diversi¯cation.A sexpected, high volatility stockstendto
13O ne could argue that a large run-up actually worksin the opposite direction. W ith signi¯cant

wealth, them arginalvalueofgaining orlosing a dollarisreducediftheagentisrisk averse.O fcourse,
thisisan empiricalquestion.
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havem uch largerpricedrops.In fact, fora onestandarddeviation increase in volatility,

oneshouldexpectan additionalim pactof-1.02% and1.86% respectively on the0/-1and

-4C A R s.Stock pricesarenotonly them ostsensitiveeconom ically to thisvariable, but

alsostatistically (asm easuredby thet-statistics).T heotherdiversi¯cation variable, the

priorstock price run-up, isalso im portantbut actually goesin the opposite direction.

Fora onestandarddeviation increase in therun-up, theprice actually increases0.67%

or1.24% atthe lock-upend, depending on the C A R m easure.T here are two possible

interpretationsofthisresult.F irst, the wealth e®ectdescribedin footnote13subsum es

the diversi¯cation e®ect. In otherwords, once the volatility e®ectofdiversi¯cation is

accountedfor, the wealth e®ectdom inates.Second, ifthere isa tendency forinvestors

toselllosers, then therem ightbem oresellingpressureattheendofa lock-upforstocks

thathaveperform edpoorly.14

T he ¯nalvariable, the am ount ofsharesunlocked, isboth econom ically andstatis-

tically weak. Forexam ple, a one standarddeviation increase in the numberofshares

unlockedleadsto a 0.28% increase in the C A R (albeitwith littlecon¯dence).Ex ante,

onewouldexpecta decreasein theC A R with long-rundownwardslopingdem andcurves.

T hisisin contrastto othertheories, especially liquidity-driven ones.H owever, the lack

ofstatisticalsigni¯cance, coupled with thisvariable notbeing a perfectproxy forthe

stock's°oat, m aketheseresultsdi± cultto interpret.15

4.1.2 D em and C urve Indicators

T he discussion in Section 4abovesuggeststhatsom e ¯rm sm ay be m ore likely to face

downward sloping dem and curvesfortheirshares. It, therefore, m ight be interesting
14O fcourse, whilethisisconsistentwith tax-lossselling aroundtheturn oftheyear, O 'D ean (1998)

generally ¯ndstheoppositeresult, nam ely investorshavea tendency to holdonto losers.
15T hefactthatone¯rm hasm oresharesunlockeddoesnotnecessarilym ean itsvolum ewillbegreater.

T he key feature isthecharacteristicsofthe existing shareholders, i.e., are they likely to sell? Table4
showsthatthevolatility ofthestock return seemsto bean especially importantcomponent.
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to explore thisidea em pirically.In particular, we m easure the following two \dem and

curvevariables":(I)thestandarddeviation ofanalystsearningsforecastsasa m easureof

divergentopinionsandthusdownwardslopingdem andcurves, and(II)theratio ofstock

volatilitiesaftera m arketclosureversusnoclosureasa sim ilarm easure(e.g., H arrisand

R aviv (1993))16.

Table5reportsregressionsofourtwo C A R m easuresagainstthesedem andvariables,

controlledforthesupply e®ectsand¯rm characteristicsemployedin thepreviousregres-

sion.T heresultsgenerally supportthehypothesisofdownwardsloping dem andcurves.

Forexam ple, considertherelation between thestandarddeviation ofearningsforecasts

andthe C A R atthelock-upend(day 0/-1).T heresultiseconom ically andstatistically

signi¯cant.A san illustration, a onestandarddeviation increase in thism easure leads

to a 0.54% drop in stock prices.In otherwords, a steeperdem andcurve isconsistent

with a largerpricedrop, allthesupply shiftsheldconstant.T heothervariablebasedon

volum e aroundm arketclosuresprovidesweakerevidence, albeit in the rightdirection.

In particular, fora corresponding increase in standarddeviation, there isan additional

dropof0.39%.

5 C onclusion

T hispaperhasprovidedpowerfulevidencethatstock pricesfallaroundtheendoftheir

IPO lock-up period. T hisresult isespecially puzzling given that alm ost allIPO sare

subject to lock-up agreem entswhich are clearly spelled out in publicdocum ents, i.e.,

com pletelyanticipated.Sincethepricedropdoesnotappeartobetheresultofa spurious

e®ect, thispaperprovidesclearevidence against m arketsrationally incorporating all
16H arrisandR aviv(1993)arguethatthisisa reasonablem easureofdivergentbeliefsam ong investors.

T hat is, the volatility on m ondaysandafterholidayscomparedto the volatility on otherdaysofthe
week shouldbe greaterthe greaterinvestor'sbeliefsvary, which resultsin downwardsloping dem and
curvesforshares.
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publicinform ation.W hilethefactthatthepricegetsbiduptoo much in the¯rstplace

isclearly anom alous, we provide argum entsandevidence thatthe lock-upe®ect isnot

arbitrageable.In fact, trading costs, thedi± culty ofshorting newly-publicstocks, and

short-term capitalgainsfacedby theoriginalshareholders, allhelpexplain thisfact.

From an econom icviewpoint, thestockpricefallissom ewhatconsistentwith a down-

wardslopingdem andcurveforshares.M oreover,certain variables,such asthestockprice

volatility, have clearpredictive powerforthe m agnitude ofthisfall.Itm ightbe inter-

esting to analyzethepriceandvolum ee®ectsofotherperm anentshiftsin thesupply of

shares.T hese include forexam plestock repurchases(e.g., C om m entandJarrell(1991)

andH odrick (1992)), seasonedequity o®erings(e.g., A squith andM ullins(1986), K alay

and Shim rat(1987), and B arclay and L itzenberger(1988)), the execution ofstock op-

tionsorforcedconversion ofbonds(e.g., M ikkelson (1981)andC arpenterandR em m ers

(1999)), and the introduction oftraded optionsorthe am ount ofshort interest(e.g.,

A squith and M eulbrouk (1999)). T he resultsin thispapersuggest it m ay be worth

reinvestigating caseswith perm anentshockstosupply.A lternatively, istheresom ething

unique about IPO sthat cause these price changes? W e hope thisidea isexplored in

futureresearch.

25



R eferences

A m ihud, Y ., and H .M endelson, 1986, \A ssetpricing andthebid-ask spread," Journal

ofF inancialE conom ics, 15, 223-249.

A squith, P.andL .M eulbrouk, 1999, \ A n Em piricalInvestigation ofShortInterest,"

H arvardB usinessSchoolW orkingPaper, #96-012.

A squith, P.and D .M ullins, 1986, \Equity issuesando®ering dilution," Journalof

F inancialE conom ics, 15, 61-90.

B arclay, M .andR .L itzenberger, 1988, \A nnouncem ente®ectsofnew equity issues

andtheuseofintraday pricedata," JournalofF inancialE conom ics, 21, 71-100.

B lum e, M ., andR .Stambaugh, 1983, \B iasesin C om putedR eturns:A n A pplication

to theSizeE®ect," JournalofF inancialE conom ics, 12, 387-404.

B radley, D ., B .Jordan, I.R oten andH .Y i, 1999, \V enturecapitaland IPO lockup

expiration:A n em piricalanalysis," working paper, U niversity ofK entucky.

B rav, A .andP.G om pers,2000, \Insidertradingsubsequentto initialpublico®erings:

evidence from expirationsoflock-upprovisions," working paper, D uke U niversity and

H arvardU niversity.

B rennan, M ., T.C hordia andA .Subrahm anyam , 1998, \A lternativefactorspeci¯ca-

tions, security characteristics, andthecross-section ofexpectedstock returns," Journal

ofF inancialE conom ics, 49, 307-343.

B rennan, M ., andA .Subrahm anyam , 1996, \ M arketm icrostructureandassetpric-

ing:O n the com pensation forilliquidity in stock returns," JournalofF inancialE co-

nom ics, 41, 441-464.

C arpenter, J.and B .R em m ers, 1999, \Executive stock option exercisesand inside

inform ation," working paper, Stern SchoolofB usiness, N ew York U niversity.

C hen, C .and N .M ohan, 1999, \Inform ation contentoflockupprovisionsin initial

26



publico®erings," working paper, U niversity ofD ayton.

C om m ent, R .and G .Jarrell, 1991, \T he relative signalling powerofdutch-auction

and¯xed-priceself-tendero®ersandopen-m arketsharerepurchases," JournalofF inance,

46, 1991.

D hillon, U .and H .Johnson, 1991, \C hangesin the StandardandPoor's500list,"

JournalofB usiness, 64, 75-85.

D opuch, N ., R .H olthausen andR .L eftwich, 1986, \A bnorm alstock returnsassoci-

atedwith m edia disclosuresof s̀ubjectto'quali¯edauditopinions," JournalofAccount-

ing andE conom ics, 8, 93-117.

F ield, L .andG .H anka,2000, \T heexpiration ofIPO ShareL ockups," workingpaper,

Penn State U niversity.

G rossm an, S.andJ.Stiglitz, 1977, \ O n V alue M axim ization andA lternative O bjec-

tivesofthe F irm ," JournalofF inance, 32, 389-402.

H odrick, L ., 1992, \D utch auction repurchases:A n analysisofshareholderhetero-

geneity," JournalofF inance, 47, 107-138.

H odrick, L ., 1999\ D oesstock price elasticity a®ectcorporate ¯nancialdecisions?"

JournalofF inancialE conom ics, 52, 225-256.

H olthausen, R ., R .L eftwich and D .M ayers, 1990, \L arge-block transactions:The

speedofresponse, andtemporary andperm anentstock-pricee®ects," JournalofF inan-

cialE conom ics, 26, 71-95.

H uang, R .and H .Stoll, 1997, \T he com ponentsofthe bid-ask spread:a general

approach," Review ofF inancialStudies, 10, 995-1034.

K aul, A ., V .M ehrotra andR .M orck, 1999, \D em andcurvesforstocksdoslopedown:

N ew evidencefrom an indexweightsadjustm ent," forthcom ing JournalofF inance.

K alay, A .andA .Shim rat, 1987, \F irm valueandseasonedequity issues:Pricepres-

sure, welath redistribution, ornegative inform ation," JournalofF inancialE conom ics,

27



19, 109-126.

K eim , D ., 1983, \Sizerelatedanom aliesandstockreturn seasonality:Furtherem pir-

icalevidence," JournalofF inancialE conom ics, 12, 13-32.

K eim , D ., 1989, \Trading patterns, bid-ask spreadsandestim atedsecurity returns:

The case ofcom m on stocksatthe turn ofthe year," JournalofF inancialE conom ics,

25, 75-97.

K eim , D .andA .M adhavan, 1996, \T heupstairsm arketforlargeblock transactions:

A nalysisandm easurem entofpricee®ects," Review ofF inancialStudies, 9, 1-36.

L akonishok, J.and S.Sm idt, 1984, \V olum e, price and rate ofreturn foractice

andinactivestockswith applicationstoturn-of-the-yearbehavior," JournalofF inancial

E conom ics, 13, 435-456.

L ease, R ., R .M asulisandJ.Page, 1991, \A n investigation ofm arketm icrostructure

im pactson eventstudy returns," JournalofF inance, 46, 1523-1536.

L ynch, A .andR .M endenhall, 1997, \N ew evidenceon stock pricee®ectsassociated

with changesin theS&P500index," JournalofB usiness, 70, 351-383.

M adhavan, A ., M .R ichardson and M .R oom ans, 1997, \W hy do security prices

change? A transaction-levelanalysisof N Y SE stocks," Review of F inancialStudies,

10, 1035-1064.

M ikkelson, W ., 1981, \C onvertiblecallsandsecurity returns," JournalofF inancial

E conom ics, 9, 237-264.

M ikkelson, W .and M .Partch, 1985, \Stock price e®ectsand costsofsecondary

distributions," JournalofF inancialE conom ics, 14, 165-194.

O 'D ean, T ., 1998, \A re InvestorsR eluctant to R ealize T heirL osses?" Journalof

F inance, 53, 1175-1798.

Scholes, M ., 1972, \T hem arketforsecurities:Substitution versuspricepressureand

thee®ectofinform ation on shareprices," JournalofB usiness, 45, 179-211.

28



Shleifer, A ., 1986, \D o dem andcurvesforstocksslopedown?" JournalofF inance,

41, 579-590.

V arian, H ., 1985, \D ivergenceofopinion in completem arkets," JournalofF inance,

40, 309-317.

29



PanelB
Excessvolum earoundlockupenddate.

M ean StdD ev

Fullsam ple
A verageexcessvolum edays-20to -2 1.151 1.170
A verageexcessvolum edays-1and0 1.614 2.737
A verageexcessvolum edays1to 20 1.382 1.331

Excessvolum edays-1and0, by year
L ockupend1996 1.705 3.090
L ockupend1997 1.659 2.840
L ockupend1998 1.499 2.322

PanelC
C orrelation ofExcessvolum eandexcessreturn

D ependentvariable A verageexcessvolum e
D ays-1to0 D ays1to 20

C umulativeexcessreturn days-1to0 -0.165a -0.032
(0.000) (0.290)

A verageexcessvolum edays-1and0 0.368a

(0.000)
a,b,cdenotessigni¯cantly di®erentfrom zero atthe1, 5, and10percentlevels.



Table3
Excessreturn andthe ability to exploitthestrategy

L inearregressionsrelatingcum ulativeabnorm alreturn duringtheendofthelockupperiod
with and¯rm characteristicsm easures5daysbeforethelockupends.T hesam pleincludes
1053IPO sissuedbetween 1996-1998with a lockupperiodoflessthan oneyearthatended
before12/31/1998.W eexcludestockswith a pricelowerthan$4¯vedaysbeforethelockup
end.Shortinterestisthenumberofsharesheld in shortposition priorto then endofthe
lockupperiod.

D ependentvariable C umulativeexcessreturn
days-1to0 days-4to0

Intercept 0.408a 0.774
(3.11) 3.86

Shortintrerest/Sharesissuedin IPO 0.169a -0.270a

(3.76) (3.93)

B idask spread -0.401a -0.765a

(3.16) (3.96)

O bservations 461 461
A dj-R squared 0.036 0.047

a,b,cdenotessigni¯cantly di®erentfrom zero atthe1, 5, and10percentlevels.


