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[. Introduction

An important distinguishing feature of the market for initial public
offerings (1POs) is the tendency of the market to undergo periods of
concentrated activity whereby the number of hew i ssues comingto the
market and the extent of underpricing (of the offer pricerelativetothe
initial trading price), both appear to substantially increase. These* hot
issue” periods attract enormous investor interest and media attention
because of their perceived potential for short term trading profits. But
little attention has been directed towards formally identifying and
examining the cyclical nature of these so-called hot and cold 1PO
markets, with the literature instead focusing on cross-sectional
explanations of 1PO underpricing per se.

Thispaper focuseson hot and cold PO market cycles, and examines
four monthly measuresof 1PO activity (volume, average underpricing,
gross proceeds, and total underpricing) over theperiod 1976t0 1998 in
order to provideamulti-dimensional characterization and identification
of hot and cold PO markets.

Objectivedating and characterization of hot and cold marketscan be
important for the devel opment and empirical testing of models of PO
cycles. Moreover, ingtitutional andretail investorsareinterestedin |[PO
return behavior during different stages of the cycle. For instance,
financial managersneed to know how long favorablecyclical conditions
for new issues persist because of therelatively long lead timerequired
toundertake an unseasonedissue. Characteristicsof | PO cyclesshould
also be of interest to regulators if they impinge on the efficiency and
operation of capital markets.

The paper makes three contributions. First, it identifies in a
guantitativemanner hot and cold periodsinthe | PO market. Whilethere
isgeneral acceptanceintheliteraturethat such periodsexist, therehave
previoudly not beenformal attemptsto quantify these periodic episodes.
Second, using aregime-switching model the paper providesan objective
determination of the dates of hot issue periods over the last 20 years.
Againthisrepresentsthefirst attempt intheliteraturetodo so. Third, the
paper examinesrel ationshi ps between | PO activity variablesand other
factorsand finds significant resultsthat reveal an association between
PO market activity and economic conditions.

Morespecifically, thepaper appliesMarkov regime-switchingto |PO
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data, and providesamulti-dimensional characterization of IPO cyclesin
terms of active versus inactive market volume, hot versus cold
underpricing, and leading versus lagging market features. This latter
characterizationispossiblethrough avector autoregression analysis of
leads from underpricing to PO volume that indicates how long each
state of the cycleislikely to persist. Inter-rel ationships amongst |PO
underpricing and activity series indicate that underpricing leads the
number of 1PO issues by up to six months, thus indicating significant
activity momentum over short time intervals. This evidence provides
new insightsto researchers seeking explanations of PO market cycles
and to market participantswho areeither seeking to bring new issuesto
the market or looking to invest in 1POs.

The organization of the paper is asfollows. In section 2, the prior
evidence is reviewed. The research method is described in section 3
while section 4 documents the characteristics of the data. Section 5
discusses the construction of the measures of 1PO activity. Theresults
are presented and analyzed in sections 6 and 7. The paper is concluded
in section 8.

Il. Prior Evidence

ThelPO market ishighly significant. Almost 14,000 | POswereissued
inthe USA during the period 1960 to 1999, representing an average of
around 29 | POs per month.* Over the period 1990-99, $269 billionwas
raised through the PO market.

Prior studies have indicated that the level of 1PO activity displays
considerable variability, with concentrated periods of activity being
apparent (eg. Helwege and Liang 1996, James and Kieschnick 1997).
Ibbotson and Jaffe (1975) first documented that the degree of PO
underpricing is cyclical, with monthly underpricing observed at the
beginning and end of the 1960s (1959-1961 and 1968-1969) of around
80-100% (after adjusting for the market return) compared to an average
of 12.6% over their sampleperiod of 1960-70. Interestingly, they found
that periods of extreme underpricing generally led a heavy volume of

1. Fgures are constructed from various sources including Ibbotson et al. 1994,
Securities Data Corporation and Wall Sreet Journal reports.
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new issues, and used the popular press term “hot issue” market to
describethisphenomenon. Ritter (1984), who documented afurther hot
issue market in 1980, characterized hot issue markets by an unusually
high volume of new offerings, severe underpricing, and frequent over-
subscription of offerings. Ibbotson et a. (1994) confirmed thepreviously
documented hot markets of the 1960s and 1980 and also observed the
existence of hot issue marketsin themid-1980sand at the beginning of
the 1990s. Hot issue | PO markets have al so been documented in other
markets, including the UK and South Korea in the late 1980s, and
Germany during 1982-1983 and 1985-1986 (Ritter 1998).

Discussion of the time series properties of 1PO cyclesis limited.
I bbotson and Jaffe (1975) documented ahigh degree of autocorrelation
in monthly underpricing which generally lasted for around 11 months.
Ibbotson et al. (1994) havedescribed thelevel of underpricingand |PO
volumeintermsof persistent processeswhere current period valuesare
a good predictor of next period values. They observed that the first-
order autocorre ation coefficientsof monthly averageinitial returnsand
IPO volume are .66 and .89, respectively.

Thelevel of 1PO activity has traditionally been viewed in terms of
two measures - a volume measure such as the number of new issues
(Ritter 1984) and a pricing measure such as the average level of
underpricing (Ibbotson and Jaffe 1975, Ritter 1984). Studies have
generally used graphi cal and autocorrel ation analysi sto describe hot and
cold periods, but havenot attempted to clearly identify structural breaks
that separate different regimes(eg. Ibbotson et al. 1994, Loughranet al.
1994). As noted above, objective identification of the timing and
characteristics of hot issue periods can help researchers to construct
theoriesand empirical teststhat attempt to explaintheexistenceof such
periods.

There are only a few explanations of hot issue periods that have
been suggested in the literature. Ritter argued that the hot market of
1980 may have been attributableto small, natural resourceissuessince
only these issues appeared excessively underpriced during the period.
For instance, anaverageinitial return of 21.0% for non-natural resource
issues was observed during 1980 compared to 15.8% during other
periods. Natural resourceissues, incontrast, had an averageinitial return
of 110.9% during 1980 compared to only 18.3% during other periods. By
applying Rock’ s(1986) model, Ritter (1984) suggested achangingrisk
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composition hypothesisto explainthe 1980 hot i ssuemarket. Heargued
that if high risk |POsrepresent an unusually large proportion of offerings
in some specific periods, high average |PO underpricing should be
observed in these periods. It isargued that natural resource issues are
inherently of higher risk due to problems in valuation, increased
information asymmetry and the industry’ shigh level of businessrisk.
Ibbotson and Ritter (1995) note, however, that the magnitude of swings
in underpricing cannot be fully accounted for by changesin risk. The
changing risk hypothesisal so doesnot explaintherel ated phenomenon
of cyclesin the volume of new issues.

A second explanation of hot periods concerns positive feedback
strategies. Investors observe positive serial correlation ininitial PO
returnsand consequently assumethat initial returnsarelikely toremain
high if the price of recent issues has risen (Rgjan and Servaes 1993).
Theargumentislinked to similar argumentsof investor sentiment used
to explain apparent patterns in the stock market. However, these
arguments do not explain how hot issue markets commenceinthefirst
place, and they rely upon investor irrationality or market inefficiency.

A recent paper by Loughran and Ritter (2000) provides a prospect
theory explanation for hot i ssue marketsthat is consistent with rational
behavior. Prospect theory impliesthat issuers care about the changein
their wealth and thus are relatively unconcerned about specific
underpricingif thenet valueof their holdingshasrisen, aswould happen
when unexpectedly strong demand appearsduring the pre-selling period.
Loughran and Ritter (2000, p.3) argue that underpricing isan indirect
form of compensationto underwriters, withissuing firmsacquiescingto
increased underpricing of their issueswhen thevalueof issuers holdings
(net of all underwriter compensation) has risen. The net value of
holdingsisstrongly linked to the stock market itself such that ariseinthe
stock market leadsto an increase in expected underpricing of all IPOs
intheselling period. Further, overlapping selling periodsinduce positive
serial correlation of first-day returns. Hence, this theory provides an
insight as to how hot issue markets may commence.

Nevertheless, the questions of how frequently hot issue markets
occur, what features are associated with these markets, and the dating
of their occurrences, remainlargely unanswered. While extant evidence
supportsthe existence of hot issuemarkets, it isbased on descriptive ex-
post analysis, thusleaving animportant rolefor techniquesthat can more
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objectively determine the timing and properties of hot and cold PO
markets.

[11. Research Method

Objective determination of the existence of hot and cold periodsinthe
I PO market requirestheidentification of aseriesof significant structural
breaksin PO activity and underpricing. Traditional econometric tests
for structural change include the Chow test, the Cumulated Sum of
Residuals (CUSUM) test and the CUSUM of Squares (CUSUM SQ)
test. The Chow test requires prior knowledge (or at least a guess) of
break points and sequential application of Chow testsisinefficient. If
structural breaks cannot be identified ex-ante, then the strength of the
Chow test diminishes considerably (Gujarati 1995). CUSUM and
CUSUM SQ tests are appropriate for time-series data, and can be used
to identify the existence of significant structural changesin adata set.
However, theidentification of significant structura breaksbeyond afirst
regimeshift requiresan extension of thetraditional CUSUM technique.
Moreover, the Chow and CUSUM tests are statistical testsand do not
provide a modeling device.

Markov-based regime-switching can be used to model time series
subject to non-linear regime changes (Hamilton, 1989). The concept
behind regime-switching is to allow the parameters of a time-series
process to take on different values that are dependent on the latent
regime indicator (denoted as S). The unobservable regime indicator
takeson different states, although applicationstend torestrict it to just
two states. The data are used to estimate the parameters in each state
aswell asthe probability that the underlying processisin aparticular
state. The parameters are viewed as the outcomes of a discrete-state
Markov process. An important practical advantage of the regime-
switchingmodel isitsability toquickly identify regimeshifts, usngal the
dataup to aspecific period to form ajudgment. The model can be used
intheabsence of perfect knowledge of historical regime shifts(Layton
1996). In the current context, the level of PO activity may be subject
to occasional and discrete shifts over time such that different regimes
are observed. These regime shifts are the hot and cold issue periods.

Regime-switching models have recently been used in modeling
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nonlinear structure of financial time series. Schaller and VVan Norden
(1997) have used the technigue and found strong evidence of regime
switching in US stock market returns, while Hamilton and Lin (1996)
have employed the model to capture nonlinear dynamics in the stock
market and the business cycle. Gray (1996) has developed a regime-
switching model withtime-varying propertiesand appliedittointerest
rates. In an application of themodel, Hamilton (1989) used atwo-state
version of themodel appliedto USGNPdata. Inthemodel theeconomy
is assumed to be in either of two states (a recovery or a recession).
Hamilton’s estimated parameters reproduce characteristics of the US
business cycle.

Regime switching in the IPO market could arise in several ways.
Changesin economic conditions might induce regime switches. Allen
and Faulhaber (1989) have suggested, for instance, that the hot issue
market in 1980 wasassociated withthe 1979 qil crisis. Moregenerally,
changesin economic growth can affect growth in the corporate sector
and consequently the propensity for firmsto seek new equity fromthe
market. Changesininvestor sentiment might induce regime switches.
Rajan and Servaes (1997) have argued that an increase in investor
sentiment may increasethe number of new issues. Mutual fund net cash
flows have been used as a measure of investor sentiment (Neal and
Wheatley 1998, Keim and Stambaugh 1986), and Ritter (1997) has
suggested that hot i ssue markets might berel ated to increasesin mutual
fund net cash flows that raise the demand for securities such as |POs.
Regime switches could also be related to changes in stock market
conditions. Loughran et al. (1994) and Rees (1997) have provided
evidence of apositiverel ationship between stock market conditionsand
IPO activity. Itisargued that issuers consider stock market conditions
when timing their issues.

In the context of PO markets, two regimes can beidentified, ahot
period (state 0) and a cold period (state 1). Therefore, the regime
indicator, S, takes on the value of 1 when the IPO market isin acold
period and Owhenthel PO market isinahot period. Theprobability that
state 0 (1) will persist from one period tothe nextisgivenasq(p). The
probability of moving from state O to state 1 is 1—q, and moving from
state 1 to state O is 1-p. The regime is assumed to be unknown and
independent acrosstime. For each regime, the probability ruleto govern
thelikelihood of variousobservationsisthe normal density function, with
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different means (a,, and a,,) and variances (¢, and 4,). Hence, in hot
periods, PO activity measures are drawn from a distribution with a
mean a,, and standard deviation 4, whilein cold periods, IPO activity
measures are drawn from a distribution with a mean a,; and standard
deviatione,. Thus, each regimeischaracterized by adifferent mean and
standard deviation. The conditional distribution is then a mixture of
normals.
Formally, let Y, denote any measure of |PO activity, then:

Y = ay (1_St) +a,§ +§71 (1 _S) +0-2$E£t ) 1)

where S is a binary state variable that follows a first-order Markov
Chain such that:

Pr(S=0[S.,=0)=q,
Pr(s =15.,=0)=1-q,
Pr(s =1/S,=1)=p,

Pr(s =0|s,=1)=1-p,
and,
g ~N(0,0%).

To obtain estimates of the parameter vector (a,;, ay,, ¢; and o,),
maximum likelihood estimation can be used (Hamilton, 1989). The
maximum likelihood estimate of thetwo transition probabilities (1—-qand
1-p) isthefraction of timethat the systemisin onestate beforemoving
toanother state. In other words, the estimated transition probability, 1—q,
is the number of times state O is followed by state 1 divided by the
number of timestheprocessisin state 0. Thebenefit of usingtheabove
process in modeling regime switching in PO activity isthat it allows
investors to generate meaningful forecasts that take into account the
possibility of the change from oneregimeto another. Furthermore, the
transition probabilities obtained help to assess the duration of each
regime. For instance, the expected duration of hot issue cycles is
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obtained by cal culating (1-g)~ and, conversely, for coldissuecyclesthe
duration is calculated as (1-p)~.

V. Data

Thel PO dataset isconstructed using filesmaintained by the Securities
DataCorporation (SDC) on all registered security issuesinthe United
States. These files are based primarily on information filed with the
Securities and Exchange Commission (SEC) in public registration
statements. Share price dataare obtai ned from acombination of sources
- SDC, Center for Researchin Security Prices (CRSP) and Datastream
International .

The following sample selection criteria are employed:

The IPO must be a common stock 1PO. Issues under Rule 144A,
Private Placements and Shelf Registrations are excluded from the
data set;

Closed-end mutua fundsand Real Estatelnvestment Trusts(REITS)
are excluded;?

Unit offerings are excluded;®
A US based firm must issue the | PO.

A final sampleof 6,632 POsisobtained for the period January 1976 to
June 1998. Given data constraints, the sampling frequency ismonthly.
Summary statisticsfor thesamplearepresented intable 1. Inthistable,
it can be seen that the number of offerings peaked in 1996 after

2. Closed-end mutual funds and REITs tend to be overpriced rather than underpriced
(Peavy 1990, Wang et a. 1992, Nelling et a. 1995, Sirmans et al. 1987). This paper
follows Ibboston et a. (1994) in excluding closed-end mutual funds and REITs from the
sample.

3. Unit offerings are complex instruments that consist of a bundle of common stock
offerings and other securities (usually warrants) sold together as a package. Unit offerings
are removed from the sample due to differences in underpricing between unit and stock IPOs
aswell as complexities involved in valuing unit offerings (Schultz 1993, Jain 1994).
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TABLE 1. Descriptive Annual Statistics of | POs Classified by Year

Number. of Average Initial  Gross Proceeds Average Proceeds

Offerings Return (US$Mil.) (US$ Mil.)
1976 37 .00767 260 7.0
1977 24 .07988 138 5.7
1978 34 .12095 210 6.2
1979 58 .08137 377 6.5
1980 120 .28509 1,173 9.8
1981 291 13473 2,765 9.5
1982 97 10457 1,152 11.9
1983 574 .10187 11,662 20.3
1984 251 .04236 2,770 11.0
1985 270 .04661 5,996 22.2
1986 561 .06133 16,658 29.7
1987 400 .06003 12,399 31.0
1988 158 .06846 4,664 295
1989 135 .09205 4,807 35.6
1990 131 .10785 4,122 315
1991 302 12294 14,203 47.0
1992 415 .10739 19,747 47.6
1993 525 12748 26,550 50.6
1994 414 .09215 15,180 36.7
1995 462 21576 23,947 51.8
1996 695 17302 37,600 54.1
1997 471 .14815 26,900 57.1
1998 207 .14646 14303 69.1
Total 6,632 .10192 247, 583 29.6

Note: The sample is based on 6,632 unseasoned offerings listed in the USA during the
period January 1976 to June 1998. The figures for 1998 are only for half-year. Average
initial return is calculated as the return of the closing price on the first day of trading from
the offer price averaged across |POs.

increasing sharply over most of the sample period. The average size of
offeringsa soincreased sharply from US$7.0 millionin 1976 to US$69.1
millionin 1998, withthesampleaveragebeing $29.6 million. Themonthly
average of initial returnsonthefirst day of listing rangesfrom.77%in
197610 28.51% in 1980, with the average for the overall sample being
10.19%. Thesefiguresareslightly lower than resultsfrom earlier time
periodssuch asal5.26% averageinitial returnfor the period 1960-1992
(Ibbotson et al. 1994).
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V. Measures of PO Activity

I PO activity hastraditionally been viewed in terms of three measures-
avolume measure such asthe number of 1PO issues, apricing measure
such asthe average level of underpricing, and avalue measure such as
thetotal value of new issues. This paper examinesthethreetraditional
measures of 1PO activity aswell asafourth measure, thetotal val ue of
underpricing, which captures the economic importance of 1PO
underpricing. The volume measure, the number of IPOs per month
(NOIPO), expressed as a percentage of thetotal number of IPOsinthe
data set, is consistent with previous work (eg. Ibbotson et al. 1994,
Loughran et al. 1994). Thetotal value measure, the inflation-adjusted
gross value of 1PO proceeds per month (GP), is also expressed as a
percentage of total proceedsinthe entire dataset and isalso consistent
withtheliterature (Rees 1997).4 Taken together, these activity measures
indicate how many | POsoccurred inamonth and whether thel POsthat
occurred during the month were important from a value perspective.

The IPO underpricing measure used in this paper, value-weighted
underpricing (VUP), improvesupon previous measuresof underpricing
by weighting each issue’ scontribution to monthly underpricing according
to the relative size of the issue within the month:

N
Z (proceeds) , x(IPO Underpricing) |
VWUP = £ x100, (2)

i (proceeds) |

where t= month 1, 2, ..., Twhere T = 270; i = company 1, 2, ..., N
where N is the number of IPOsin month t; (proceeds); = [(number of
sharesissued);, * (inflation adjusted offer price); , ];(1PO Underpricing);,
=[(closing priceonfirst day trading); ,.—(offer price), ] / (offer price); ..

4. The inflation adjustment is the level of 1PO activity divided by an inflation index,
where the inflation index is measured each month using January 1976 as the base month.
Theinflation rate data are obtained from the Federal Reserve Bank of St Louis.
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This measure avoids the problem whereby traditional arithmetic
average measures of underpricing are subject to too much influence
from small ‘penny’ stocks (Ibbotson and Ritter 1995).°

Thefina measureof PO activity, thevalue of underpricing (VUP),
measuresthetotal valueof underpricinginaparticular month divided by
the total value of underpricing in the entire sample (expressed as a
percentage), thereby indicating whether underpricing in a particular
month is economically important:

i (proceeds) , x (IPO Underpricing) |

VUP x100. (3)

Z i (proceeds) , x(IPO Underpricing) |

Taken together, the two underpricing measures indicate whether
underpricing occurred in a particular month as well as whether the
underpricing was important (see also Loughran and Ritter, 2000).

Summary statisticsfor the four PO activity measures are reported
intable 2. Therelative number of IPOs (NOIPO) rangesfrom alow of
zero (ie. no issues) to a monthly high of 1.36%, and the relative
proportion of gross proceeds ranges from zero to 2.11%. The
underpricing seriesexhibit greater volatility, asexpected. The average
VWUP per month is 8.67%, thus implying larger issues are less
underpriced sincethisfigureislower thanthe simplesampleaveragefor
underpricing of 10.19% (see table 1). Monthly VWUP ranges from
underpricing of 70.38%to overpricing of 15.56%. Inthelast column of
table 2, test statistics for the Dickey-Fuller test for stationarity are
presented. These results suggest that each of the four series is
stationary.

Figureslato 1d present graphsof thefour measuresof | PO activity.

5. A monthly index of equal weighted underpricing is aso constructed. This index is
highly correlated with the value weighted underpricing index (correlation = .8972).
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TABLE 2. Summary Statistics of M easures of 1PO Activity

Standard Dickey- Fuller
Mean Deviation Min Max Test Statistic
NOIPO .3704 3011 .0000 1.3571 —2.88*
GP 3704 4017 .0000 2.1132 —2.87*
VWUP 8.6667 9.4220 -15.5557 70.3829 —6.44*
VUP 3704 .6092 —.2064 4.8029 -3.39*

Note: The sample is based on 6,632 unseasoned offerings listed in the USA over
January 1976 to June 1998. NOIPO represents the percentage of unseasoned issues in each
month; GP is a percentage measure of the gross proceeds raised from unseasoned issues each
month; VWUP is a value-weighted underpricing measure; VUP is a measure of total value of
underpricing in each month relative to the sample. The Dickey-Fuller test statistic is a test
of stationarity in each series. Note the means for NOIPO, GP and VUP are a proportional
function over the sample period. *Denotes significance at the 5% level.

Infigure 1a, NOIPO showsaclear pattern of activeand inactive periods
of activity prior to 1991, with spikesin 1981, 1984 and 1987. Theseries
becomesmorevolatileafter 1991. Figure 1b showsthat gross proceeds
(GP) generally follows the pattern of the NOIPO series, althoughitis
interesting to notethe period 1980-81 duringwhich time peaksinGPare
generally of a much smaller relative magnitude than the peaks in
NOIPO. This observation supports Ritter’ s (1984) argument that this
period was driven by arelatively large number of small issues.

Casual observation suggests that the two underpricing series,
illustrated in figures 1c and 1d, do not track the volume and gross
proceedsseriesparticularly well. Thetwo underpricing seriesalsorevedl
important differences. Figure 1c, which plotsthe VWUP series, reveals
large spikes around 1979, 1980, 1981, 1983 and agenerally high level
from around 1989 onward. The large spikes during 1980-81 may be
surprising, and are of aconsiderably greater magnitude than the spikes
inthe VUP seriesillustrated in figure 1d. Thismay beexplained by the
observation that most i ssues around thistime period were small, hence
underpricing of small issueswasrel atively important within thesemonths
even though the total value of underpricing during these months was
unimportant overall.

Figure 1d indicates that the pattern of VUP is more consistent with
the volume series pattern than is the VWUP pattern. The VUP series
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Ficure 1.— NOIPO, GP, VWUP and V UP, during the period January
1976 to June 1998

exhibits some small spikes around 1983 and 1987 and then reaches a
high but relatively stable level throughout the 1990s, with some large
values around 1996. Also of note, spikesin the VUP series appear to
lead spikes in the volume and gross proceeds series by up to ayear.

V1. Regime Switching Results

CUSUM and CUSUMSQ tests conducted on the four IPO activity
measuresto ascertain the existence of structural breaksprovide strong
evidence that structural breaks exist in each series.® The Markov
regime-switchingmodel isthen applied to determinetheturning points
between regimes that are initially suggested by the CUSUM and
CUSUMSQ tests.

The parameter estimatesof theM arkov regime-switching model for
each of thefour seriesareprovidedintable 3. A common characteristic
across all of the IPO activity measures is the observation of higher
means and standard deviationsin hot periodsthan in cold periods. For
instance, the proportion of the number of issuesper month (NOIPO) in
hot periodsis.59% of the samplewith astandard deviation of .25%. In

6. Theresults of these tests are not reported here but are available upon request.
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comparison, the average proportion of the number of issuesisamost
five times lower in cold periods (.13%) with much lower volatility
(standard deviation of .1%). Significant differencesbetweenregimesare
also obtained for GP where the average proportion of gross proceeds
per month in hot periodsis.69% of the sample compared to only .09%
incold periods. Again, thestandard deviation of GPismuch higherinhot
periods than cold periods (.37% vs .09%).

Thetwo underpricing measures al so exhibit substantially different
parameters between the two regimes. VWUP is 14.09% on average in
hot periods but only 3.33%in cold periods. VUP is.69% in hot periods
comparedtoonly .03%in cold periods. The standard deviationsreflect
similar patterns.

In summary, hot periods are characterized by substantially higher
meansand standard deviationsthan cold periodsin all of thel PO activity
and underpricing series.

Theestimated regime probabilitiesfor each datapoint areshownin
figures2ato 2d. These probabilitiesare used to determinethetiming of
shiftsin each of the activity measures. A regime switch is defined as
having occurred if the probability of being in the new state is greater
than .5for at least six consecutive months. Therationalefor thisruleis
that hot and cold periodsarelikely to bedriven by fundamental shiftsin
economic factorsor investor sentiment. Such shiftsarelikely tohavea
temporal effect greater than one month. Moreover, institutional and
regulatory features induce lags between the corporate manager’s
decisiontoissueandthelisting date. Theselagshave been estimated to
be somewhere between three to six months (Lipman 1997). Given that
market conditions are likely to influence the manager’'s decision,
temporal swings of lessthan six monthsare not especially relevant.” A
similar widely accepted " six-month” ruleisused by the National Bureau
of Economic Research (NBER) to determine the minimum length of a
phase of the business cycle. Hot and cold issue periods are identified
using the regime probabilities and the above transition rules, and are
reported in table 4 and figure 3.

To further illustrate the difference between hot and cold issue
periods, table 5 provides the differences in means and standard

7. Alternative state definitions were employed including probabilities of greater than
.5for at least three consecutive observations; the conclusions remain unchanged.
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TABLE 4. Chronology of PO Activity Based on Transition Probabilities from

the Regime Switching-M odel

Multinational Finance Journal

Hot Periods Cold Periods
Number of 1POs (NOIPO)

Jan 76 — Mar 81
Apr 81 —Dec 81 Jan 82 — Feb 83
Mar 83 - Sep 84 Oct 84 — Jun 85
Jul 85— Nov 87 Dec 87— Apr 91
May 91 — Jun 98
Gross Proceeds (GP)

Jan 76 — Feb 83
Mar 83 — Feb 84 Mar 84 — Sep 85
Oct 85— Nov 87 Dec 87 — Apr 91
May 91 — Jun 98
Value-Weighted PO Underpricing (VWUP)

Jan 76 — Aug 77
Sep 77 —0Oct 78 Nov 78 —Jul 80
Aug 80— Jul 81 Aug 81 — Oct 82
Nov 82 — Jul 83 Aug 83 —Nov 90
Dec 90 — Mar 92 Apr 92 —Oct 92
Nov 92 — Jun 98
Value of Underpricing (VUP)

Jan 76 — Oct 82
Nov 82 —Dec 83 Jan 84 — Sep 85
Oct 85 — Sep 87 Oct 87 — Jan 90
Feb 90 — Jul 90 Aug 90 —Feb 91
Mar 91 — Jun 98

Note: The sample is based on 6,632 unseasoned offerings listed in the USA over
January 1976 to June 1998. NOIPO represents the percentage of unseasoned issues in each
month; GP is a percentage measure of the gross proceeds raised from unseasoned issues each
month; VWUP is a value-weighted underpricing measure; VUP is a measure of total value of
underpricing in each month relative to the sample. Transition probabilities are taken from
the Markov regime-switching model given by:

Y= au(1-8) + S + [0, (1-) + 0:8] €, ,
where S denotes the state of the world for hot (S = 0) and cold (S = 1) markets. Transition
rules are invoked such that a hot period requires the probability of S = 1 exceeding 50% for
at least six consecutive months.
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Ficure 2.— Regime probability of beinginhot periodsfor NOIPO, GP,
VWUP, and VUP

deviations across the four 1PO activity measures. The table indicates
that for all the PO activity measures, the estimated meansand standard

deviationsfor hot periodsaresignificantly different fromthe estimated
meansand standard deviationsfor cold periods. Theresultsindicatethat
theregimesarefairly stable oncein place, thus demonstrating that the
procedure could also be used as a method to identify the current state
of the IPO market using current market conditions.

The two volume measures of NOIPO and GP exhibit similar hot
issue periodsasevidencedintable4. Thecaendar periodsidentified as
hot are almost identical between these measures, except for the period
of April to December 1981, where NOIPO isin ahot stateand GPisin
acold state. Of note, the crash of October 1987 has a strong influence
on the market with both volume measures shifting to a cold state in
November 1987 that lasts until May 1991. Interestingly, the regime-
switching model doesnot identify thehot i ssue period of 1980 observed
by Ritter (1984) mainly becausethelarge number of IPOsinthe 1990s
reducesthe relative influence of the earlier 1980 period. Note that the
expected duration of ahot issue period is46 months using NOIPO and
35 months using GP.2

8. The expected duration of each hot issue cycle can be calculated using (1-g)™ and,
conversely, for cold issue cyclesit is calculated as (1-p) ™
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—VUP
rrrrr Hot periods

Jan-78 q
Jan-82 -
Jan-85 1
Jan-86 1
Jan-93 -
Jan-94 1
Jan-97 1

Jan-76
Jan-77

Jan-79
Jan-80
Jan-81 -
Jan-83
Jan-84 -
Jan-87 -
Jan-88 -
Jan-89 -
Jan-90
Jan-91 -
Jan-92 -
Jan-95 -
Jan-96 4
Jan-98 -

Ficure 3.— Dated Hot | ssue Periods based on Transition Probabilities
from a Regime-Switching Model for PO Activity Measures

In contrast, the two underpricing measures give different signals.
VWUP providesagreater frequency of transitionswherein hot periods
appear more volatile and less persistent compared to VUP. The
expected duration of a hot period using VWUP is only 10 months
compared to 24 monthsusing VUP. The hot period identified by VWUP
over August 1980 to July 1981 is consistent with the hot issue period
observed by Ritter (1984).° Thefinding of ahot stateinthisperiod using
VWUP but not for the other measure is further support for Ritter’'s
(1984) argument that small issues drove the high degree of 1PO
underpricingin 1980. VWUP isthe only measurethat doesnot identify
ahot periodimmediately prior tothecrashin 1987. In comparison, VUP
identifies a hot period between October 1985 and September 1987
ending one month before the crash, even though the hot period in the
volume measures persisted until November 1987. This difference
between the underpricing and volume measures around the crash may
be explainable through the difficulty in recalling an issue once it has
commenced. Hence, the volume measures are not as dynamic in their
response as price-based measures such as VUP. The persistenceinthe
volume measures during adverse market conditions supports the
argument that evenif issuersrespond to market conditionswhen making
timing decisions, the lag induced by institutional and regulatory

9. The hot issue period observed by Ritter (1984) was January 1980 to March 1981.
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requirements exposes issuers to the risk of issuing during market
downturns.

A casual observation of table 4 and figure 3 indicates |lead-lag
features between the volume and underpricing measures. Specificaly,
the hot periods in the underpricing measures appear to lead the hot
periods in the volume measures. For example, hot periods in VWUP
commencedin August 1980, November 1982, and March 1983followed
by hot periodsin NOIPO in April 1981, March 1983, and May 1991,
respectively. This feature is explored further in the next section.

Themost common hot i ssue period observed acrossall measures of
IPO activity is May 1991 to June 1998, thus providing evidence of a
correlation between | PO activity and stock market conditions.** All PO
activity measuresindicateasustai ned hot i ssue period between 1991 and
1998, a time period that is also associated with strong business
conditions. In the next section these issues are explored further by
examining the relationships among 1PO activity series and economic
conditions.

VI1l. Explanatory Relationships

The regime-switching results suggest apotential lead-lad relationship
between the volumeand underpricing measuresaswell ascorrel ations
among PO activity and market conditions. The paper now first
examines the lead-lag features in the IPO market itself. Spearman
correlation tests are used to test the lead-lag relationship between the
estimated probabilities for the IPO volume and underpricing series.*!
Table 6 reports the Spearman Rank correlation coefficients between
current and lagged estimated probabilities of the main volume series

10. Recal that most of the 1990s represented a sustained bull market. Choe et al.
(1993), using US data from 1971 to 1991, also document that the frequency of seasoned
offerings rises in economic upturns. They argue that firms will issue equity when the effects
of adverse selection are lessimportant due to improved business conditions.

11. The power of conventional tests (such as OLS based tests) is limited by the nature
of the probability distributions, as by definition the probabilities lie between zero and one.
Hence the Spearman correlation test is used.
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(NOIPO) and underpricing series (VWUP).

From table 6, there is evidence of a contemporaneous correlation
between thetwo series. The estimated probabilities of VWUP show no
correlationwithlagged probabilitiesof NOIPO, but the probabilities of
NOIPO show strong correl ation with lagged probabilitiesof VWUP up
to six months. This evidence supports a lead-lag relationship from
underpricingto IPO volume. Thefinding supportstheargument that the
decisiontoissueisafunction of current observed underpricing (also see
Firth 1997, Ibbotson et al. 1988, 1994, L oughran and Ritter 2000, Rock
1986). Thelead from underpricing to I PO volume may be explained as
follows. When potential issuers observe high levels of current
underpricing, they takethisasanindication of improved val uationsand
seek to take advantage of these conditions. Issuers are thus seen to be
exploiting“windowsof opportunity” (Ibbotson et al. 1994, Loughran et
al. 1994). However, PO issuerscannot respond immediately to market
conditions due to athree- to six-month lag during which time various
activities are undertaken to fulfil legal requirements and promote the
issue (Lipman 1997). This institutional induced lag then creates
correlations over several months.

Anadlternativeexplanation for thelead of underpricingto PO volume
concernsthe role of underwriters and promoters. | ssuers, particularly
noviceissuers, often rely upontheadvice of their underwriter intiming
their issue. If underwriters perceive improved market conditions they
may be able to convince issuers to go public by informing them that
proceedswill begreater thaninitially thought, thusleadingtoincreased
new issuevolumefollowing periodsof underpricing (Loughran and Ritter
2000). Improved market conditions also allow underwriters the
opportunity to underprice an issue, thus providing them with the
opportunity to offer “stag” profitsto valued clients.

Theregime-switching resultsand the above arguments suggest that
the stock market and business conditions impact on the relationship
between the underpricing and volume series. Specifically, given our
arguments above, the valuation indicator provided by current
underpricing suggeststhat the stock market itself hasaroletoplay. This
issueisinvestigated through theuse of avector auto-regression (VAR).

Three variables are selected to measure market and business
conditions. They aretheterm premium, themonthly percentage change
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in the business cycle as proxied by the NBER index of leading
indicators, and the monthly percentage changein the S& P500 index.
Theselection of these variablesisguided by theory and prior empirical
evidence.

Asdiscussed above, Loughran et a. (1994) hypothesi ze that IPOs
aretimed to take advantage of windowsof opportunity created whenthe
stock market isrising and investors place high val uations on the future
growth opportunities of firms. Choeet a. (1993) developed amodel in
which firms choose between issuing equity and debt across business
cycleexpansionsand contractions. They observedthat, ingenerd, afirm
will issue equity when the stock market is high and will avoid issuing
equity whenthestock market isundervalued (seealso Myersand Mgl uf
1984). Business expansions are also associated with more profitable
investment opportunities that can lead to IPOs. Finally, Chen et a.
(1986) have argued that the term premium is a reasonabl e measure of
futurebusinessconditions. Harvey (1988) hasfurther suggested that the
term premium is a useful predictor of future economic growth and is
more accurate than either the share market or prior values of GDP.

Interest rateson 10-year Treasury bondsand 3-month Treasury bills
are used to measurelong-term and short-terminterest rates.* Theterm
premium is calculated using the monthly interest rate on the 10-year
Treasury bond less the monthly interest rate on the 3-month Treasury
bill. The form of the VAR is:

NOIPO, =a,+5 ANOIPO_ +3 xVWUR,,
1= J=

+YOTR +> g3R ;+) ¢BCl_ +4,,
]= ] = ]=

12. Dickey-Fuller stationary tests are conducted on these three variables and the results
indicate that they are all stationary.

13. Thedata are collected from the Federal Reserve Bank of St Louis.
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VWUR =a, + 3 yVWUR_ +3 7,NOIPO,,
J= I=

Z(UTP +ZHSP .++Zz’[/BCIt Pty

where, TP, denotestheterm premiumin percentageterms; SP, denotes
themonthly percentage changein the S& P500index; BCI, denotesthe
monthly percentage changeinthebusinesscycleleadingindicator; mis
the number of lags; u, , and Y, , are the error terms.

A critical issuein VAR analysisissel ection of thenumber of lagsto
beincludedin themodel. The selection of the appropriatelag lengthis
important because degreesof freedom arewastedif thelaglengthistoo
largeandthemodel ismis-specifiedif thelaglengthistoosmall. A rule
is applied whereby the selection of lag length is determined by
minimising the Akaike Information Criteria (AIC) subject to the
elimination of residual autocorrelation.'* In the event that the AIC is
unableto distinguish clearly between alternativelag specifications, the
likelihoodratiotest for reductioninthe number of lagsinthe VAR model
isused. Based onthesecriteria,aV AR mode withthirteenlagsisused.

Diagnostic results on the VAR analysis are reported in table 7,
including R-square, F-statisticand Wald tests.™> TheWald testsfocuson
the statistical impact of each of the explanatory variable groups
(NOIPO, VWUP, TP, SP and BCl) includedintheregressions. Giventhe
possibility of multi-colinearity, emphasisonindividua t-testsmight be
mi splaced so the Wald testsform the basi s of thefoll owing discussion.
TheWaldtestsutilizeWhite' sadjusted covariance matrix to correct for
heteroskedasticity.

Fromtable 7, someof thelagged dependent variable coefficientsare
statistically significant in both regressions (resultsnot reported), and the

14. AIC is a goodness-of-fit measure that can be used to compare one model to
another, with lower values indicating a more desirable model.

15. Given the number of parameters in the 13-lag model, their estimated values are not
reported here.
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TABLE 7. Diagnostic Results of VAR Analysis on PO Activity Measures and
Economic Variables

Dependent Variable NOIPO VWUP
R-square .812 544
Adjusted R-square .748 .389
F-statistic 12.701* 3.507*
Wald-Tests Chi-square Prob. Chi-square Prob.
Lagged NOIPO 179.635* .000 13.654 .399
Lagged VWUP 21.829** .058 56.670* .000
Lagged TP 20.778** .077 15.928 .253
Lagged SP 41.835* .000 29.545¢* .005
Lagged BCI 8.639 .800 13.768 .390

Note: The sample is based on 6,632 unseasoned offerings listed in the USA over
January 1976 to June 1998. The VAR takes the form:

13 13
NOIPO, =g, + ZBJ NOIPO_; + Z)(JVVVUP(_J
1= 1=
13 13 13
+Y O TR, +y ¢SP_. + ¢BCl_ +4,,
JZ 1 t=j JZ ] t=j JZ ] t=j t
and

13 13
VWUR =a, + ZVJVWUR_J +Zr7l NOIPO,_;
= IE

13 13 13
+yYw TP, +Y 6SP_. +Y ¢ BCl_ +pu
Zl IR 121 Tt 121 i t-j 2t

where NOIPO;, represents the percentage of unseasoned issues in each month; VWUP, is a
value-weighted underpricing measure; is the number of IPOs in each month; TP, is the term
premium in percentage terms; SP; is the monthly percentage change in the S&P 500 index;
BCl, is the monthly percentage change in the business cycle leading indicator; L, and ,,
are the error terms. Individual parameter values are not reported. T-statistics and Wald-tests
are corrected for heteroskedascity using White's correction. The R-square, F-statistic and
Wald tests of parameter restrictions are reported for the 13 lags VAR. The Wald tests are
tests of variable exclusion. The superscripts * denotes significance at 5% and ** denotes
significance at 10%.

Waldteststendto highlight the statistical importance of these groups of

variables. Thefirst-order lag coefficient for underpricing (VWUP) is.34
andfor PO volume (NOIPO) thefirst-order lag coefficient is.48, with
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bothvaluesstatisticaly significant.* TheWald test for thesignificance
of lagged NOIPO and VWUP in their own regressions supports the
autocorrel ation features of underpricing and PO volume. Significant
coefficients are observed out to 13 lags for NOIPO and 12 lags for
VWUP, athough not every lag is significant. Hence, time-series
persistence is evident in both the variables.

The Wald test indicates that the coefficients on lagged values of
VWUP are statistically significant in the NOIPO regression. Thisis
consistent with the correlation results reported in table 6, that is,
underpricingleads| PO volume. Reasonsfor thisrel ationship, discussed
earlier, support the argument that the decision to issue isafunction of
current observed underpricing. Also consistent with table 6, thereisno
statistical significanceattached to thelagged NOIPO variablesincluded
in the VWUP regression. Hence, there is no lead from PO volume to
underpricing.

The economic indicator variables are now considered. Both the
lagged term premium (TP) and the lagged market returns as measured
by returns on the S& P500 index (SP) exhibit explanatory power over
IPO volume (NOIPO), with statistically significant Wald test statistics.
Both variablesexhibit significant positivelag coefficient estimates. This
isconsistent with the findings of Loughran et al. (1994) who suggest a
link between equity market performance and the market for IPOs and
Choe et al. (1993) who argue that business conditions will impact on
IPO activity, athough the Wald test for lags of the business cycle
variable is not significant. In summary, there is evidence that market
conditions lead IPO volume, which is again consistent with an
expectation of increased proceeds from the issue leading to a higher
frequency of new issues. Of note, the R? (adjusted R?) isrelatively high,
indicating the strength of the explanatory variables.

Inrelation to underpricing, only thelagson the S& P500 returnsare
significantintheWaldtest, andthesignificant lagsareagain positivein
sign. Thisresultisperhapsunsurprising giventhat underpricingitselfis
inevitably drivenin part by the stock market return, and it suggeststhat

16. These coefficient estimates are somewhat smaller than the respective figures of
.66 and .89 reported by Ibbotson et al. (1994) though they are both statistically significant.
The more extensive model specification used in this paper may explain the difference in
magnitude between these coefficient estimates and those of Ibbotson et al. (1994).



Hot and Cold | POs 65

current stock market conditions help predict the degree of future
underpricing.!” This finding is consistent with the hypothesis that
underwriters observe current market conditions and see windows of
opportunity. They convince new issuersto go public and at the same
timeunderpricetheissuesto provide benefitsof underpricingtovalued
clients. That is, strong continuing market conditions allow the issuer,
underwriter and investors to benefit from improved valuations.

VI1I1Il. Conclusion

This paper analyzes the behavior of the US IPO market to formally
document the existence of hot and cold issue periods and to examine
different characteristics of the market, focussing on the volume and
underpricing of new issues.

Theapplication of aMarkov regime-switching model documentsa
number of regime switchesbetween hot and cold i ssue marketsover the
period 1976t0 1998. Hot periodsare characterized by highvolumeand
large underpricing measures. The results generally confirm previous
'speculative’ evidence of hot issue periods. Neverthel ess, the objective
dating of hot periodsisacontributionitself. The paper then documents
aleading relationship between underpricing and | PO volumeof upto six
months. This relationship supports the contention that the decision to
issueisafunctionof current underpricing. The paper hypothesisesthat
current underpricing containsvaluerelevant information, and that issuers
and/or underwriterstake advantage of thisinformation. Support for this
argument isprovided by aV AR anaysiswhichreveal sthat |ags of stock
market conditionsand busi nessconditionscontain significant explanatory
power over the number of new issues. However, timing the market
comes at arisk, as the IPO volume measures are relatively slow to
respond to downturnsinthemarket. Inrelationtounderpricingitself, the
paper documentsastrong autocorrelation in theunderpricing seriesand

17. Results of the time series model suggest the possibility that it could be used to
forecast IPO market conditions. While the explanatory power of the model appears quite
strong, analysis of its out-of-sample predictive ability is beyond the scope of this paper but
isleft for future research.
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asignificant relationship between underpricing and lags of stock market
returns. Thislatter result suggeststhat current stock market conditions
provide some predictive power over the degree of future underpricing
which is valuable information to issuers, underwriters and investors.
Overall, theresultsyield new insightsinto the | PO market that pavethe
way for aricher understanding of thisimportant and intriguing area.
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