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1. I ntroduction

The phenomenon of "hot IPO markets' has been recognized for a long time in the financial
community. Ibbotson and Jaffe (1975) and Ibbotson, Sindelar, and Ritter (1988, 1994) show that there
are pronounced cycles in the number of new issues per month, cycles in the average initia return per
month, and also an apparent lead-lag relation between the two series. Specificaly, periods of high and

rising initial returns tend to be followed by spurts of 1POs. Subsequent to these periods of high IPO

volume, average initial returns appear to decrease. :_F_igl_Jr_e_ 1,shows monthly 1PO volume and initial
returns between 1960 and 1997, and this pattern is repeated many times over the 38-year period. For
example, the high initial returns of early 1961 were followed by large numbers of companies going public
inlate 1961 and early 1962, and then by especially low average initial returnsin late 1962.

While Ibbotson and Jaffe (1975), Ibbotson, Sindelar, and Ritter (1988, 1994), and more recently
Cook, Jarrell, and Kieschnick (1999) discuss the apparent lead-lag relations between 1PO volume and
initial returns, none of these papers investigate the economics underlying these patterns.’ In contrast, our
objective is to examine the lead-lag relations between PO volume and initial returns in more detail, with
afocus on both their statistical reliability and the economic factors that underlie these cycles.

In contrast to the impression given in figure 1, statistical tests show only weak evidence of a
negative relation between 1PO volume and future initial returns. However, consistent with figure 1, we
find a significant positive relation between initial returns and future IPO volume. As afirst step towards
understanding this phenomenon, we examine the ways in which private companies time their 1POs, in
response to the initial returns of recent IPOs. We find that the timing of 1PO filings and PO withdrawals

drives the positive relation between initial returns and future 1PO volume. More companies file IPOs and

fewer companies withdraw 1POs after periods of high initial returns.

! Helwege and Liang (1996) examine the reasons that certain companies choose to go public during periods of high
versus low average initial returns. However, both their dataset and the focus of their paper differ substantially from
ours. They compare one year of high average initial returns with one year of low average initial returns and contrast
the types of firmsin the two groups.
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Given the strong autocorrelation in initia returns, the finding that more companies want to go
public when IPOs are being underpriced by the greatest amount is puzzling. Assuming that firms prefer
to raise as much money in their IPO as possible, it would seem that companies would prefer to go public
when initial returns were the lowest. The observed pattern suggests that high initial returns contain
positive information for private companies considering an 1PO. Perhaps periods of high initial returns
represent times when the market values PO firms more highly than the firms and their underwriters had
previously expected.

To learn about the information content of initial returns, we study the 1PO pricing processin detail.
The empirical literature on 1POs has found many systematic factors that explain cross-sectional
differences in initia returns. For example, the size of the issuing firm, the reputation of the lead
investment bank, and the risk of the IPO stock are all factors that partially explain initia returns. In
addition, the information that firms and their investment banks learn about the demand for the PO stock
during the registration period is strongly related to initial returns.

By examining the predictability of individual firm initia returns, we are able to provide further
insight on the cycles in average initial returns over time. We find that the serial correlation in initial
returns is driven by the portion of initia returns that is predictable, that is, by changes in the types of
firms that go public over time and, more importantly, by certain information about firm value that
becomes available during the registration period but is not incorporated into the offer price. Notably, the
serial correlation in initial returns is not driven by a slow reaction of issuing firms or investment bankers
to market demand for IPO securities, and the level of initia returns at the time a company files to go
public contains no information about that company’s eventual underpricing. A company can neither gain
nor lose in terms of the magnitude of its underpricing by timing its 1PO relative to the level of average
initial returns.

Finally, we find that the positive relation between initial returns and subsequent IPO volume is
similarly driven by the predictable portion of initial returns, specifically by information learned during the

registration period. On the road show, the IPO firm and its underwriters glean information from informed
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investors about their valuation of this new firm. This information is a determinant of both the pricing of
that 1PO, and also of the number of private companies that find it optimal to issue public equity in the
near future. More positive information in the form of higher expected valuations results in higher initial
returns and more companies filing to go public soon thereafter.

In summary, new information learned during the registration period has value implications for
both the number of future issues and for the pricing of those issues. Notably, new information provided
by the secondary market on the first day of trading has no effect on either the pricing of future IPOs or the
number of future IPOs.

Section 2 discusses the data that we use to examine the time-series relations in IPO volume and
initial returns. Section 3 investigates the statistical properties of the relations between PO volume and
past and future initia returns. In section 4, we examine the extent to which firms and/or their
underwriters manage the timing of the 1PO process, conditional on the initial returns of other firms going
public. Sections 5 and 6 examine the reasons that more companies go public after observing especially
high average initial returns. Specifically, section 5 studies several firm and deal-specific factors that
influence the offer price, and section 6 employs these findings to investigate the determinants of the seria
correlation of IPO initial returns and of the lead-lag relation between initia returns and 1PO volume.

Finally, section 7 summarizes the results in the paper.

2. Data

To study the behavior of aggregate IPO market activity, we start with two basic sources of data
on initial returns and volume. These data are described below. In later sections of the paper we also

examineinitia returns at the firm level, and those data will be described at that point.
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2.1 Data Sources and Definitions

The Ibbotson, Sindelar, and Ritter (ISR) data |[hitp://bear.cba.ufl.edu/ritter/ipoall.htm] | include

average, equal-weighted monthly PO initial returns (IRtEW ) and the number of IPOs per month

(NI POLSR ). The exact sample composition and the calculation of initia returns differ somewhat over the

sample period, and a more complete description of the procedures used to calculate these statistics isin
Ibbotson, Sindelar, and Ritter (1994). In general, ISR’s initia returns represent the average, across al
IPOs each month, of the percentage difference between a closing price within the first month after the
IPO and the offer price. Each IPO is weighted equally, so that 1POs of smal firms have the same
influence as | POs of large firms.

We also use data on all firm-commitment 1POs offered or filed between 1985 and 1997 from
Securities Data Company (SDC). Unit IPOs, closed end funds, real estate investment trusts (REITS), and
American Depositary Receipts (ADRS) are excluded. These data include the date the IPO was filed with
the Securities and Exchange Commission (SEC), the range of prices within which the company expects to
price the issue as indicated in the preliminary prospectus (file range), the date each issue is offered or

withdrawn, the offer price, and the prices at the close of the first day, second day, and first week of
trading. PO volume is defined as the number of 1POs each month (NIPOtSDC). We also measure the

number of offerings filed per month (NFIL,) and the number of offerings withdrawn per month (NWD).2

Finally, we calculate the average length of time in registration, equal to the number of days between the
filing and offer dates, weighted by proceeds raised in the IPO (REGTIM Ef’w ).

For the SDC sample, we measure both the initial return and the price update of each issue. The

initial return equals the percentage change between the offer price and the first closing price, weighted by

proceeds raised in the IPO (IRf’W ). To determine thefirst closing price of a particular issue, the first

2 SDC records 48 withdrawals in January, 1990, compared to 4 withdrawals the previous month and 1 the
subsequent month. We strongly suspect that this data point is incorrect, and therefore omit it from the time series.
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closing price from the Center for Research in Securities Prices (CRSP) is used if price data are available
within 14 days of the offer date. If CRSP data are not available, we try to obtain the closing price from
SDC. The SDC closing price equals the close on the first day of trading. If that is not available, the close
on the second day or otherwise the end of the first week of trading is used. The price update between the
initial filing and the final offer is measured as the percentage difference between the midpoint of the file

range and the offer price. The average price update for offers made in a particular month, weighted by

proceeds raised in the | PO, is denoted DP; .

2.2 Descriptive Statistics

data series, along with 12 autocorrelations and the large sample standard error of the autocorrelations.
Consistent with the earlier findings of 1bbotson and Jaffe (1975) and Ibbotson, Sindelar, and Ritter (1988,
1994), both the number of 1POs and the average initial returns are highly autocorrelated. Note that the
number of observations for initial returnsis smaller than the sample size for the number of IPOs, since the
initial return is missing in months when no IPOs occur.

In terms of the number of 1POs, in the 1985-97 period ISR's data include more issues, but the
general characteristics of the alternative measures NIPO'SR, NIPO®®°, and NFIL are similar. The number
of issues withdrawn (NWD) is small, and the time in registration for offers that occur averages 72.1 days.
REGTIME is not highly autocorrelated, indicating that the cyclical behavior of the number of IPOs is not
the result of variation in registration times. Rather, it appears to be driven by the number of companies

filing and withdrawing offerings each month. Further empirical tests support this proposition.

ISR's measure of initial returns (IRtEW ) is higher on average and more volatile than the SDC

measure of initial returns (IRfW). This is most likely driven by two factors: first, ISR’'s data weight

small issues more heavily, and second, over parts of the sample period the ISR data include best efforts

offerings and unit offerings, both of which tend to have higher than average initia returns. For the 1985-
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97 period, the autocorrelations of initial returns are highest for the first two monthly lags. The
autocorrelations of initial returns from 1960-1997 are larger and more persistent (decaying from .60 to .11

between lags 1 and 12).

The average proceeds-weighted price update between the initial filing and the offering (DPtFW )is

—3.6 percent, and the autocorrelation is large at lag one, but is small for higher order lags (lessthan .25 in

absolute value for lags 2 through 12).
3. TheRedation Between Volume and I nitial returns

Ibbotson, Sindelar, and Ritter (1994) use the data in figure 1 to show that both PO volume and
average initial returns fluctuate substantially over time and are highly autocorrelated. Several possible

explanations have been suggested for the cyclical pattern in each of these series.
3.1 PO Volume

Lowry (2000) shows that the observed fluctuations in IPO volume are related to three distinct
factors: changesin private firms aggregate demand for capital, changes in the adverse selection costs of
issuing equity, and variation in investor optimism. First, when private firms total demands for capital
are higher, more companies tend to raise public equity for the first time. Lee and Henderson (1999) also
find that changing business conditions contribute to the variation in PO volume. Second, a decrease in
market-wide information asymmetry causes the adverse selection costs of issuing equity to fall and
consequently more firms to go public. Bayless and Chaplinsky (1996) and Choe, Masulis, and Nanda
(1993) similarly find that adverse selection costs affect the number of companies having seasoned equity
offerings over time. Finally, when investors are especialy optimistic, they are willing to overpay for IPO
firms and more firms will therefore have IPOs. Raan and Servaes (1997), Lee, Shleifer and Thaler
(1991) and Helwege and Liang (1996) provide additional evidence that IPO volume is positively related
to the level of investor sentiment, and Pagano, Panetta, and Zingales (1998) reach a similar conclusion in

an examination of the Italian market.
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More generaly, Stoughton, Wong, and Zechner (2000) posit that IPO clustering is the result of
information effects. They develop a model in which one firm’s IPO provides information about industry

prospects, thus causing many similar companies to go public soon after.
3.2 Initial returns

Variation in average 1PO initia returns can also be caused by a number of different factors.
Ritter (1984) finds that underwriter monopsony power and differences in the average risk of companies
going public are important. Specifically, the higher average initial returns during the early 1980s were
driven by alarge number of small, risky, natural resource companies going public and by the underwriters
of these IPOs systematically pricing them far below their subsequent market value. In addition, Ritter
(1991) provides evidence that investor over-reaction during certain periods contributes to the fluctuations
ininitia returns. When investors are over-optimistic, they bid up the after-market price of the IPO firms,

resulting in especially high initial returns.
3.3 Information Spillover and IPO Cycles

Neither changes in the average risk of companies going public nor time-variation in underwriter
monopsony power seem likely to cause initia returns to be positively correlated with subsequent PO
volume or negatively correlated with lagged PO volume. However, it is plausible that initial returns
contain some type of valuable information. For example, van Bommel and Vermaelen (2000) find that
firms with higher first-day returns spend more money on investment after the IPO. This finding is
consistent with the idea that initial returns are positively related to the market’ s assessment of the firm's
prospects, and firms respond to this information.

More generaly, average initial returns across al IPOs in a given period probably contain
information on investor sentiment or on growth prospects at that time. If high average initia returns

indicate that sentiment is especially high or market conditions better than expected, then more companies
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are likely to subsequently go public3 To the extent that high initiad returns indicate that private
companies can raise more money in an PO than they previously thought, high initial returns will be
followed by periods of high volume.

Similar theories can explain the negative relation between PO volume and subsequent initial
returns. For example, as more firms go public, the uncertainty surrounding the true value of these firms
decreases, thus causing average initial returns to decrease. In a similar spirit, Benveniste, Busaba, and
Wilhelm (1999) and Booth and Chua (1996) model initial returns as compensation to investors for
learning the true value of firms. As an example, Benveniste, Busaba and Wilhelm note that Netscape's
especialy high initia return is consistent with this idea that initial returns represent compensation for
information gathering, as Netscape was one of the first internet IPOs. When PO volume is high, these

costs are shared among many firms, causing average initial returnsto be lower.

3.4 Evidence on Initial returns and Volume

t+k for several versions of these variables, for 12 months before and after the month of the IPO. Panel A
uses |bbotson, Sindelar, and Ritter’s (ISR) data for 1960-1997, IR™ and NIPO, Y. Consistent with the

impressions from figure 1, these data show a strong pattern of negative correlations between current
initial returns and past numbers of 1POs, aong with strong positive correlations between current initial
returns and future numbers of 1POs.

Panel B shows that the cross-correlations are somewhat sensitive to the measurement of initial
returns. Using data over the 1985 — 1997 period, we are able to measure initia returns on both an equal -
weighted and a value-weighted basis. Specifically, when initial returns are equal-weighted, the relations
are similar to those shown in Panel A over the longer time period. Initial returns are significantly

negatively correlated with past IPO volume and significantly positively correlated with future 1PO

3 Benveniste, Wilhelm, and Yu (1999) find that issuing firms structure their IPOs conditional on various features of
recent offerings; for example, actual proceeds raised compared to expected proceeds as stated in the prospectus.
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volume. Notably, when initial returns are value-weighted, we see that initia returns are less strongly

related to past 1PO volume, but the cross-correlations between initial returns and future 1PO volume have
an even greater magnitude. The cross-correlations using initia returns and the number of filings, IRtF’W

and NFIL, are similar, but shifted by about one month (so returns to 1POs filed in month t are related to
the number of IPOs filed in months t+1 and beyond). Thisis consistent with the lag between the time an
IPO isfiled and the time of the offer.

These cross-correlations suggest that there is a difference in the behavior of small and large IPOs.
These figures are descriptive in nature, however, and one must be cautious in drawing conclusions from
them. To test the statistical significance of these relations, we use second order vector autoregressive
(VAR) models. The VAR models allow for the substantial serial correlation in both initial returns and
volume that can make inferences about the cross-correlations in figure 2 difficult. These models enable
us to test the incremental predictive ability of lagged initial returns to predict future volume and vice
versa. Such tests are referred to as Granger (1969) F-tests, since he suggested and popularized them. The

VAR models aswell asthe Granger F-tests are shown irf_tgt_)l e2,

The left and middle panels of table 2 show results for ISR's equal-weighted data over the 1960-
1997 and 1985-97 periods, and the right panel is based on proceeds-weighted SDC data between 1985
and 1997. These tests confirm that there is a significant positive relation between initial returns and the
future number of IPOs. Using either time period and either equal-weighted or value-weighted initial
returns, Granger F-tests strongly reject the hypothesis that two lags of 1PO initia returns have no power
to predict PO volume, with p-values for these tests all below 0.01. In contrast, the relation between the
number of IPOs and future initial returns is negative, but not significant at conventional levels. Thus, the

impression from figure 2 that higher numbers of 1POs are associated with lower average returns in the

future is somewhat misleading. Also, the impression from figure 2 of a difference between the behavior
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of small and large IPOs is more apparent than real.* The cross-correlations in figure 2 are misleading
because both initial returns and PO volume are highly autocorrelated. Tests using 6 and 12 lags in the
VAR modelsyield qualitatively similar results.

Thus, the F-tests in table 2 strengthen and formalize the impression given by the cross-
correlations in figure 2 that past initial returns have a significant positive effect on future IPO volume.

However, past |PO volume plays aweak role, if any, in predicting future initial returns.

4. Do FirmsManagethe Timing of the IPO Process?

The strong positive relation between initial returns and subsequent IPO volume suggests that
companies are timing their 1POs in response to the size of recent initial returns. High initia returns
appear to represent good news and therefore be followed by increased numbers of 1POs. In this section,
we look more specifically at the potential firm actions that could contribute to this relation.

There are three ways that companies and/or underwriters can affect the timing of the IPO in
response to recent |PO initial returns. First, companies must file the issue. Second, they have the option
to change the planned issue date. A delay would extend the amount of time between the filing date and
the offer date. Third, they have the option to cancel the issue. This section examines the relations
between average initial returns and the number of 1PO filings, the average registration time, and the
proportion of 1PO cancellations.

If high initial returns provide positive information about the market’s valuation of 1POs, then
more private companies should file IPOs after periods of high initia returns. Thus, initial returns should
be positively correlated with the number of subsequent filings. In contrast, we expect initial returnsto be
negatively related to the number of subsequent cancellations. If large average initia returns represent

positive information for a company considering an | PO, then fewer firms should cancel 1POs after

* The finding of no significant relation between IPO volume and future initial returns contrasts with the results of
Booth and Chua (1996). However, their results are based on cross-sectional regressions that do not consider the
autocorrelation in either IPO volume or initial returns.

10
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observing such returns. Similar factors would cause initial returns to be negatively correlated with the
average registration time of subsequent IPOs. When average initia returns are high, companies have an
incentive to expedite the offering process, meaning that high (low) initia returns will be followed by
shorter (longer) registration times.

Finally, we also examine whether filing, deferral, and withdrawal decisions forecast future initial
returns. Even though table 2 provides little evidence that the number of 1POs predicts subsequent initial
returns, the timing of the ultimate offering represents the outcome of severa earlier decisions on the part
of the firm. It is possible that the behavior of firms in managing the speed of their 1POs through filing,
deferral, and withdrawal decisions could forecast future returns. For example, consider the information
spillover models of Booth and Chua (1996) and Benveniste, Busaba and Wilhelm (1999), that initial
returns compensate investors for the costly information-gathering process. When more companies go
public, the incremental costs of gathering information about each company are lower, meaning that initial
returns are lower. Thus, as more companies file IPOs and fewer companies cancel 1POs, the total costs of
learning about this class of companies is shared between a greater number of issues, meaning that the
initial returns of each will be lower. This suggests that higher numbers of filings and fewer withdrawals

will be associated with lower subsequent initial returns.

Table 3jcontains Granger F-tests from second order VAR models (similar to table 2) relating two

1
1
| SO -

measures of initial returns (IRtEW and IRtFW) with past and future measures of 1PO timing. NFIL is the

number of offerings filed per month. REGTIMEtFW is the average length of time in days between the

filing date and the offer date for all issues offered in month t. NWD* is the number of offers withdrawn
in month t, scaled by the number of issuesfiled in the prior four months.

The statistical tests in table 3 (rows 1, 3, and 5) indicate that the positive relation between initial
returns and the number of IPOs is driven by the timing of firm filings, and possibly the timing of offer
withdrawals. Consistent with the evidence in figure 2, both equal-weighted and value-weighted average

monthly initial returns are significantly positively related to the number of subsequent 1PO filings (F-tests

11
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have p-values of 0.000 and 0.003, respectively). Also, proceeds-weighted (but not equal-weighted) initial
returns are strongly related to future withdrawals (p-value = 0.008). Fewer companies withdraw offerings

following periods of high initial returns. Finally, although there is some evidence that equal-weighted
initial returns predict timing (p-value of 0.008 using IRtFW ), the coefficients of the VAR models (not

shown) are positive for lagged initia returns. This implies that high initial returns are associated with
longer registration times in future months, a result which seems inconsistent with the evidence that initial
returns represent good news for companies considering an | PO.

The analysis of the various measures of 1PO timing and future initial returns is shown in rows 2,
4, and 6 of table 3. There is no evidence of any significant relation between either PO filings or IPO

registration time and subsequent initial returns. However, there is some evidence that withdrawals predict
equal-weighted initia returns (p-value of 0.009 using IRtEW ). Consistent with the information spillover

modds, fewer withdrawals are associated with lower initial returns in future months. When more firms
go public (fewer firms withdraw offerings), initial returns are lower because investors' incremental costs
of gathering information about each company are lower.

In summary, the relation between initial returns and future IPO volume is driven by more
companies filing 1POs after periods of high initia returns and possibly by the likelihood of cancellation,
not by variation in the length of registration. Also, after looking in more detail at the PO process, we

find some evidence of arelation between the frequency of issue cancellation and futureinitial returns.
5. Thelnformation Content of Initial Returns

The fact that more companies file to go public and fewer companies withdraw their offerings
after observing that recent IPOs have earned especialy high initia returns suggests that initial returns
contain valuable information for private companies considering an IPO. This section, along with section
6, examines the pricing process of |POsin more detail, in the hope of learning more about the information

content of initial returns.

12
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Initial returns, by definition, equal the difference between the underwriters' valuation of the firm,
the offer price, and the secondary market's valuation. However, prior evidence shows that underwriters
do not fully incorporate all available information into the offer price. Initia returns represent some
information known ahead of time by the underwriter plus some incremental information provided by the
market. This section examines the entire PO pricing process, beginning at the time the IPO isfiled, in
the hope of identifying the various sources of information contained in initial returns. Section 6 employs
the results of this analysis to investigate which types of information private companies find most relevant

in their decisions of when to go public.
5.1 Overview of the IPO Pricing Process

When a company files an IPO, it must file a prospectus containing a range of anticipated PO
prices. During the registration period, the company and its underwriter go on a road show to market the
issue to institutional investors, and these investors have the opportunity to express interest in the offering.
If the investors accurately reveal their private information through these expressions of interest, then the
information exchange will contribute to a more accurate pricing of the new issue. However, these
investors can potentially benefit by not revealing positive information about a new issue, causing the offer
price to be set too low and enabling them (assuming they buy in at the offer price) to reap significant
gains. To protect themselves against this potential loss, Benveniste and Spindt (1989) hypothesize that
underwriters only partially incorporate positive information learned during the registration period into the
final offer price. This ensures the investors of some positive return as compensation for revealing their
private information, but also enables underwriters and the newly public company to share in the gains.
Consistent with this theory, Hanley (1993) finds a significant positive relation between a firm's price
update and its initia return. Evidently, initial returns consist of some information known ahead of time,
aswell as some incremental information provided by the secondary market.

Loughran and Ritter (1999) note that Benveniste and Spindt’s model implies that underwriters

should only partially incorporate private information learned about firm value during the registration

13
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period, but that public information should be fully reflected in the offer price. However, Loughran and
Ritter find that there are strong positive correlations between the pre-offer market return and the price
update and also between the pre-offer market return and the initial 1PO return, indicating that the price
adjustment to this publicly available information is only partial. In other words, the partial adjustment
phenomenon discussed by Benveniste and Spindt exists for observable public information, such as the
market return, even though their theory would not predict this.

Finally, Beatty and Ritter (1986), Megginson and Weiss (1991), and Koh and Walter (1989),
among others, show that initial returns are significantly related to avariety of firm-specific characteristics,
many of which are known at the time the PO isfiled.

In summary, prior evidence indicates that the initial return consists of information related to the
type of firm going public, private and public information learned during the registration period but not
fully incorporated into the offer price, and finally the new information that is provided by the secondary
market when the issue starts trading. This section considers these sources of information in more detail,
in the hope of discerning which information companies rely on most heavily in their decisions of when to
go public. Our finding of a significant positive relation between average initia returns and subsequent
IPO volume indicates that at least one of these information sources represents an important determinant of

the timing of firms’ IPOs.
5.2 Data on Individual 1POs and Sample Selection Bias

To estimate the portion of initial returns that represents information known ahead of time, we
analyze the predictability of initial returns at the firm level. We use SDC and CRSP data from 1985-97 to
investigate these relations, and this section discusses these data. The empirical tests are found in sections
5.3and 5.4.

The variables we use include:

(1) IR, the Initia return, equals the percentage change between the offer price and the
first closing price (previously described in section 2.1);
(2) RANK isthe underwriter rank, from Carter, Dark, and Singh (1998);

14
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TA equalsthe logarithm of real total assets before the IPO;

NY SE equals one if the IPO is listed on the New York Stock Exchange, and zero
otherwise;

NASDAQ equas one if the IPO is listed on the Nasdag National Market System,
and zero otherwise;

AMEX equas one if the IPO is listed on the American Stock Exchange, and zero
otherwise;

TECH equals one if the firm is in a high tech industry [biotech, computer
equipment, electronics, communications, and genera technology (as defined by
SDC)], and zero otherwise;

VOL is the market-adjusted volatility of the IPO stock return, equal to the standard
deviation of daily returns to the PO stock in trading days 1 through 63 after the IPO
(the first three months of secondary market trading) minus the standard deviation of
daily returns to the CRSP equal-weighted market index during the same period;’

DP is the percentage change between middle of the range of prices in the initial
registration statement and the offer price;

DP' equals DP when it is positive, and zero otherwise (to capture asymmetric effects
of price updates);

MKT is the return to the CRSP equal-weighted portfolio of NYSE, Amex, and
Nasdag-listed stocks for the period between the initial filing date and the final offer
date, and

MKT" equals MKT when it is positive, and zero otherwise (again, to capture
asymmetric effects).

5.3 Regression Models for Firm-level Initial Returns

It is well known that the percent change between the offer price and the secondary market price

regression models that explain thisinitial return,

IR = a + by RANK; + b, TA; + b3 NYSE + by, NASDAQ, +bs AMEX; +

be TECH; + b;VOL; + bgDP, + bg DPi+ +by MKT; + bllMKT: + e,

® As a robustness check, we also used a measure of market-adjusted volatility based on returns between 22 and 63

days after the IPO. The results were qualitatively similar, so they are not reported.
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where the variables have been defined above.

The rank of the investment banker (RANK), the size of the IPO firm (TA), the exchange on
which the new issue will trade (NY SE, Nasdaqg, or AMEX), and the firm’ sindustry (TECH) are known at
the time of the initial prospectus. The price update (DP) is known at the time the IPO priceis set, asisthe
market return that occurred during the registration period (MKT). Only the after-market volatility of the
IPO stock returns (VOL) is not observable at the time the IPO is priced. This variable has often been
used to represent the risk of the IPO stock, and is generally presumed to be an unbiased estimate of
information that is available to investors (but not to econometricians) ex ante.

The regression in column (1) of table 4 includes only independent variables that are known at the
time the IPO is filed, as well as VOL. We find that PO firm assets, exchange listing, the technology
dummy, and volatility have significant power to explain the cross-sectional differences in the initial
return. Specificaly, IPO firms that are larger, list on AMEX, are not technology firms, and have less
volatile returns after the offering have the least underpricing. Column (3) shows the same regression, but
only includes those independent variables with significant explanatory power.

Column (5) adds two measures of price update; DP and DP’, to alow for asymmetry. We find
that the effect of the price update on initial returnsisin fact asymmetric. A 10% increase in the IPO price
from the mid-point of theinitial filing range predicts a8.94% (0.207 + 0.687) higher initial return, while a
10% decrease in the IPO price predicts a 2.07% lower initial return. Thus, the initial return responds
more to positive price updates than to negative price updates. Investment bankers and issuing firms
incorporate negative information more fully into the offer price than positive information. This is
consistent with underwriters trying to avoid losses on overpriced issues while allowing informed investors

to share the gains on underpriced issues. Consistent with Hanley (1993), when we omit the variable that
measures the asymmetric effect of price updates, DP;", we obtain a significantly positive coefficient on

DP; (coefficient of 0.450 and at-statistic of 20.70).
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As discussed earlier, Benveniste and Spindt’s model says that underwriters have an incentive to
only partialy incorporate private information learned during the filing or book-building period into the
final offer price. Also, Rock (1986) and Beatty and Ritter (1986), among others, posit that issues that are
subject to greater information asymmetry, such as issues by small firms and issues with lower-ranked
underwriters, will tend to be more underpriced. However, neither theory suggests that public information
about market conditions during the registration period should be predictably related to initial returns.

Column (7) of table 4 contains estimates of eg. (1) that include the stock market return during the
registration period, MKT (and MK T+ to measure asymmetric effects of MKT, if any). Given the price
update, DP, and the firm and deal characteristics that are known at the time of the IPO, there is no
incremental effect of MKT and MKT" on initial returns (t-statistics of 1.28 and —0.83). Thisis consistent
with the PO price reflecting the public information about market conditions that became available during

the registration period.®
5.4 Sensitivity Analysis

We conducted a variety of sensitivity analyses to check the robustness of our results. First, we
added return on assets to the initial return regressions to see whether prior operating performance affects
IPO pricing, but this was not significant and other results were essentially unchanged. Second, we used a
variety of different return measures to capture the effects of public information learned during the
registration period. For example, we estimated the regressions using CRSP value-weighted (instead of
equal-weighted) returns. In addition, we created three different portfolios of firms from our sample of
IPOs that had come public within the last year, and calculated the returns to these portfolios. The first
portfolio contained all of the firms available in the SDC sample. To incorporate the possibility that public

information differs across industries, the second portfolio included the subset of firms that were coded as

®  However, Lowry and Schwert (2000) show that the relation between the price update and market returns during

the registration period is highly asymmetric, with substantial adjustments of the 1PO price to decreases in market
prices, but only modest increases in 1PO prices when market prices increase. This puzzling under reaction of IPO
prices to market prices was first noted by Loughran and Ritter (1999).
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technology firms by SDC, and the third contained the non-technology IPO stocks. Results using all these

alternative measures of public information were qualitatively similar.

6. PO CyclesControlling for the Characteristics of 1ssuing Firms

In this section, we employ the results from table 4 to examine the sources of the serial correlation
ininitial returns and of the positive relation between average initia returns and subsequent 1PO volume.
First, we hope to shed light on the extent to which companies going public following periods of high
initial returns can themselves expect to be especialy underpriced. The last section showed that initial
returns are predictably related to firm-specific characteristics and to information that is learned during the
registration period. Either of these factors could potentially induce seria correlation in the initia return
series, but neither implies that a company’s eventual underpricing will be predictably related to average
initial returns observed before the filing.

We also examine the source of the information in average initia returns that leads companies to
file IPOs. The evidence in section 5 shows that initial returns are comprised of three parts: information
related to firm-specific characteristics, information that becomes available during the registration period,
but is only partially incorporated into the final offer price, and new information provided by the
secondary market. By investigating these three parts of the pricing process, we hope to learn what

information companies find to be most relevant in their decisionsto file IPOs.
6.1 Autocorrelations of Initial returns

The regressions in table 4 show that there are predictable relations between the characteristics of
IPO firms and the initial return. Thus, part of the autocorrelation in aggregate initial returns could be due
to cyclesin the types of firms that choose to go public. If so, the autocorrelation in initial returnsin table
1 could simply reflect patterns in the types of firms going public. Table 4 also showed that the initial

return was related to information learned during the registration period. Because the registration period
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averages two months, |POs that are close to one another in calendar time will tend to have overlapping
registration periods. This could also contribute to the serial correlation of initial returns.

We test these ideas by aggregating the predictions of initial returns that are implied by the cross-
sectional regression models in table 4 into expected components and the residuals into unexpected
components, where both are weighted by proceeds raised in the IPO. Table 5 shows the mean, median,
standard deviation, minimum, maximum, and 12 autocorrelations of the initial return, and its expected
and unexpected components from 1985-97.

We use the predictions from column (3) in table 4 to represent the expected initial returns
(EX(IR)) for firms having IPOs in month t, conditional on information available at the time the IPO isfiled
(information in the preliminary prospectus plus volatility as an estimate of firm risk). The unexpected
initia return, [IR — EIR)], is the proceeds-weighted residua or forecast error from the same table 4
regression and consists of information learned during the registration period plus the incremental

information provided by the secondary market when the firm starts trading.

filing, Er(IR), start around 0.30 and decay slowly. Thisindicates that at least part of the autocorrelation
in observed initia returns is attributable to the mix of firms going public. In addition, the first lag of the
unexpected initia return (row 3), [IR — EX(IR)], equals 0.33, indicating that information learned during
the registration period and/or biases in underwriter pricing aso contribute to the serial correlation in
initial returns.

To determine whether there do in fact exist biases in underwriter pricing, we again decompose
initia returns into expected and unexpected components, but this time we condition on all information
available at the time of the offer. Specifically, we use the predictions from column (5) in table 4 to
represent the initial returns conditional on all information in the preliminary prospectus, al information
learned during the registration period, and also volatility, Eo(IR). The corresponding measure of
unexpected initial returns, [IR — Eo(IR)], consists only of the incremental information provided by the

secondary market when the firm starts trading. Note that if underwriters take into account all available
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information when they set the offer prices of these IPOs, then these unexpected initial returns should not
be serially correlated.

The last row of Table 5 shows that the autocorrelations of this measure of unexpected initial
returns, [IR — Eo(IR)], are close to zero at al lags. This suggests that the cross-sectional models in
column (5) of table 4 capture all of the interesting dynamics in predicting initia returns. The finding that
[IR — Eo(IR)] is uncorrelated through time shows that all of the serial correlation in initial returns can be
explained by the effects of firm characteristics and information learned during the registration period.
Evidently, firms and investment bankers take information about recent market conditions into account in
setting the expected PO price of new offers being filed. The level of recent initia returns contains no
information about the expected underpricing of new IPOs being filed, meaning that a company can

neither gain nor lose by filing during a period of high versuslow initial returns.
6.2 The Information Content of Initial Returns

The results in table 5 provide strong evidence that the level of initial returns at the time a firm
files to go public contain no information about that IPO’s eventual underpricing. Thus, firms do not
appear to be at a disadvantage if they file an 1PO during a period of high initial returns. We now consider
the factorsthat lead firmsto prefer to file an 1PO during such periods. This section seeks to identify more
precisely the source of the information contained in initial returns that leads so many companies to go

public following periods of high underpricing.

initial returns with past and future measures of both the number of 1POs filed per month (NFIL) and the
number of IPOs offered per month (NIPO). It also shows the relations between the expected and
unexpected components of initial returns, conditional on various information sets, with these measures of
PO volume.

We focus first on the relations between initial returns and subsequent IPO volume, in the hope of

understanding the sources of information that companies rely on as they decide when to go public. The
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first column shows F-tests for the VARS between actual IR and the subsequent NFIL and NIPO. As
previously shown in Tables 2 and 3, we find that both pricing measures are significantly positively related
to both measures of subsequent 1PO volume. The second and third columns employ the results from the
previous section to decompose the initial return into expected and unexpected components, based on
various information sets, to determine more specifically the source of these relations.

In rows 1 and 3 the expected initial return is conditional on the firm-specific information
contained in the preliminary prospectus, as well as volatility. Thus, the expected initial return contains
information about the types of companies going public, while the unexpected initial return incorporates
all of the information learned during the registration period plus the incremental information provided by
the secondary market. Results show that the expected initial return has little power to predict either NFIL
or NIPO (p-values of 0.114 and 0.077), while the unexpected initial return isahighly significant predictor
of both (p-values of 0.020 and 0.005). This suggests that the relevant information must be related to
either information learned during the registration period or to the incrementa information provided by the
secondary market at the time of the offer, but not to the types of companies going public.

Rows 5 and 7 provide support for the importance of information learned during the registration
period. Notably, when information learned during the registration period is included in the expected
initial return, the expected initia return is a significant predictor of future IPO volume (p-values of 0.011
and 0.005). However, the unexpected initial return is not significantly related to future PO volume (p-
values of 0.574 and 0.063), indicating that companies do not rely on the incremental information provided
by the secondary market in their decisions of when to go public.

The results in rows 1, 3, 5, and 7 indicate that private companies rely heavily on information
learned during the registration periods of recent IPOs in their decisions of when to go public. Neither the
types of firms that have recently gone public nor the incremental information provided by the secondary
market influences the filing or issuing decisions of other private firms.

Finally, table 6 also shows the relations between NFIL and NIPO and subsequent (as opposed to

past) initial returns. Consistent with prior evidence, there is no evidence of any significant relation
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between 1PO volume and future initial returns. This lack of any significant evidence also extends to the

expected and unexpected components of initial returns.

7. Conclusion

Our results show that the dynamic behavior of initia returns and IPO issues is a complicated
function of many factors. First, there are significant biases in the expected offer prices listed in
preliminary prospectuses, in the sense that the difference between the expected offer price and the final
offer price is predictably related to publicly known firm- and offer-specific characteristics. Further, the
predictability of initial returns shows that underwriters only partialy incorporate private information that
is learned during the registration period into the final offer price, but that public information is fully
incorporated.

Despite al of the evidence on the predictability of initial returns, we find that investment bankers
do fully incorporate current market conditions into the final offer price. The average initial returns at the
time a company files an IPO contain no information about the extent to which that company will be
underpriced. Thus, there exists no evidence that companies can benefit by filing IPOs during periods of
low versus high average initial returns.

The positive relation between average initia returns and subsequent 1PO volume suggests that the
initial returns of recent 1POs contain information on the market’s valuation of future IPOs. Notably, it is
information learned during the registration period that is related to future PO volume. The portions of
initial returns that reflect firm characteristics and information provided by the secondary market are not
reliably related to either the number of subsequent filings or the number of subsequent offerings.

Thus, the apparent PO cycles that have been studied previoudly reflect two factors. First, similar
types of firms choose to go public at about the same time. To the extent that this clustering is associated
with predictably different expected initial returns, there will be persistence in initial returns through time.
Second, and more important, the information about the value of an IPO firm that becomes available

during the registration period has an effect on the prices and offering decisions for other firms. Since the
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book-building period averages two months, but often lasts as long as four months, 1POs in subsequent
months have overlapping registration periods. It is the length of time necessary to produce the
information reflected in the initial returns that causes monthly aggregate initia returns to be

autocorrelated and to be positively related to future levels of 1PO activity.
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Figure 1. Ibbotson, Sindelar, and Ritter’s (1994) monthly data on aggregate US initial public offerings per

month (NIPO'S®) and averageinitial returnsto | PO investors (IRF"), 1960-97.



A. Cross Correlations of Monthly IPOs and I PO Returns, 1960-97
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Figure 2. Cross correlations of the number of 1POs in month t+k with the
return to IPOs in month t, for k =-12, .. ., 12. The large sample standard
error for these correlationsis.05 for 1960-97 and .08 for 1985-97.



Tablel

Descriptive Statisticsfor Aggregate | PO Returnsand Volume

The mean, median, standard deviation, minimum, and maximum of the number of initial public offerings per month (NIPO) and the initial
return to IPO investors (IR). Autocorrelations for 12 lags (r; to ri) and their large sample standard error, under the hypothesis of no
autocorrelation, (r ), are also shown. Thefirst two rows are from Ibbotson, Sindelar, and Ritter from 1960-97 (IRFY and NIPO'R).

The remaining rows of the table use data from SDC for the 1985-97 period. The Securities Data Corporation (SDC) data includes the
number of |POs per month (N1PO®°), the number of offerings filed per month (NFIL), and the number of offerings withdrawn per month (NWD).
REGTIME™ is the average length of time in registration, the number of days between the file and offer dates, weighted by proceeds raised in the
IPO. The average return to issues offered in a particular month, IR™, isweighted by proceeds raised in the IPO. Finally, there is ameasure of the
price update that occurs between the initial filing and the offer (i.e., the difference between the mid-point of the initial offer range and the final
IPO price). DP™ isthe average price update for offers made in a particular month, weighted by proceeds raised in the 1PO.

Std Sample rq ro rs l4 Is ls rs ls lg o I (P S(r)
Mean Median Dev Min Max Size, T

1960-97
NIPO™} 294 235 252 00 1220 456 0.87 0.80 0.77 0.74 0.71 0.65 0.61 0.57 0.53 0.47 0.45 0.44 0.05
IRFY 158 124 184 -288 119.1 442 0.60 044 0.32 033 0.28 0.22 024 0.25 0.25 0.17 0.15 0.11 0.05
1985-97
Number of |POs per Month
NIPO'SR 434 415 241 4.0 1220 156 0.75 0.64 0.62 062 0.55 0.47 045 041 0.38 0.29 0.31 0.34 0.08
NIPO®¢ 31.8 290 196 20 920 156 0.72 0.61 0.57 057 0.50 0.40 0.38 0.36 0.29 0.22 0.27 0.31 0.08
NFIL 322 295 201 10 990 156 0.74 0.67 053 052 042 043 0.31 030 025 0.29 0.23 0.29 0.08
NWD 6.0 4.0 52 10 320 134 0.37 042 0.25 0.33 0.23 0.23 021 0.22 0.23 0.15 0.18 0.18 0.09

Timein Registration in Days
REGTIME™ 721 631 613 11.0 624.0 156 0.19 0.16 0.08 0.06 0.02 -0.01 0.02 0.03 0.00 0.03 0.00 0.03 0.08

Average I nitial Returns
IR®Y 139 134 71 00 450 156 0.30 0.11 -0.01 0.13 0.04 0.05-0.01 0.09 0.05 0.18 0.13 0.21 0.08
IRV 106 10.2 66 -50 270 156 042 0.30 0.18 0.10 0.12 0.06 0.21 0.24 0.13 0.21 0.17 0.11 0.08

Aver age Price Updates between Filing and Offer Dates
pP™Y -36 -18 10.2-81.0 180 156 0.40 0.04 -0.10 -0.01 -0.07 -0.13 -0.24 -0.02 0.03 -0.01 -0.14 -0.15 0.08




Table?2

Do I PO Initial Returns Predict the Number of IPOs, or Vice Versa?

Second order vector autoregressive (VAR(2)) models for initial returns and the number of 1POs using ISR's data on aggregate |PO activity in
the U.S,, 1960-97. IR tEW is the equal-weighted return to 1PO investors and NIPO lSR is number of IPOs offered in the month. Also, VAR(2) models for

initial returns and the number of 1POs using SDC data on aggregate |PO activity in the US, 1985-97. IRtF’W is the proceeds-weighted return to 1PO

investors and NI POtSDC is the number of 1POs offered in the month. The t-statistics use White's (1980) heteroskedasticity-consistent standard errors,

and the Granger F-tests for incremental predictability ("causality") are also corrected for heteroskedasticity. The F-tests indicate the incremental
explanatory power of the two lags of the predictor variable, given two lags of the dependent variable. R? isthe coefficient of determination, adjusted for
degrees of freedom. S(u) isthe standard error of the regression.

ISR Data, 1960-97 ISR Data, 1985-97 SDC Data, 1985-97

Dependent IREW NIPO = IREY NIPO = IRPY NIPO ¢
Variable

Coef t-stat Coef t-stat Coef t-stat Coef t-stat Coef t-stat Coef t-stat
Regressor s
Constant 7.342 5.28 1.449 1.95 | 11.226 455 0.166 0.05 4.948 4.70 2.236 0.88
IR, 0.512 5.82 0.093 2.82 0.285 3.36 0.540 2.98 0.359 4.09 0.454 2.83
IR, 0.146 2.35 0.029 1.05 0.026 0.29 0.051 0.29 0.154 1.87 0.165 0.90
NIPO,, -0.025 -0.69 0.646 961 | -0016  -0.68 0.590 595 | -0.001 -0.03 0.533 6.49
NIPO.., -0.034 -1.00 0.245 391 | -0022 -0.76 0.218 2.42 0.008 0.28 0.195 2.22
R? 0.376 0.754 0.083 0.590 0.184 0.564
S(u) 14,584 12.426 6.848 15.459 5.949 12.952
Granger F-tests:
Lagged NIPO 2.680 1.060 0.060
(p-value) (0.069) (0.348) (0.946)
Lagged IR 7.870 5.030 5.260
(p-value) (0.0004) (0.007) (0.005)
Sample Size, T 431 435 156 156 156 156




Table3

Relations between | PO Initial Returnsand
PO Filings, Timing or Withdrawals, 1985-97

Granger F-tests for the incrementa explanatory power of the two lags of the predictor variable,
given two lags of the dependent variable in VAR(2) models for initial returns and the measures of PO
timing. IR®" is the equal-weighted return to IPO investors in | POs offered in the month from ISR. IR™ is
the proceeds-weighted return to IPO investors in IPOs offered in the month from SDC. REGTIME™ is
the average length of time in registration, the number of days between the file and offer dates, weighted by
proceeds raised in the IPO, from SDC. NWD* is the number of offerings withdrawn per month divided
by the number of offersfiled for the prior four months, aso from SDC. The Granger F-tests are corrected
for heteroskedasticity.

Initial Return Measures

IR™Y IR™
IPO Timing Measures F-test p-value F-test p-value
NFIL
(2) Filing predicts Returns 1.67 0.188 1.27 0.282
(2) Returns predict Filing 10.81 0.000 5.86 0.003
Sample Size 154
REGTIME™Y
(3) Timing predicts Returns 0.82 0.440 0.74 0.478
(4) Returns predict Timing 0.77 0.464 4.83 0.008
Sample Size 154
NWD*
(5) Withdrawals predict Returns 4.70 0.009 2.00 0.136
(6) Returns predict Withdrawals 1.07 0.343 3.84 0.021
Sample Size 125




Table4

Factors Related to | PO Returns, 1985-97

Regression models for the returnsto 1PO investorsin the U.S. using SDC data from 1985-97. RANK isthe underwriter rank, from Carter
and Manaster (1990) and Carter, Dark, and Singh (1998). TA equals the logarithm of real total assets before IPO. NY SE equals one if the IPO
firm will be listed on the New York Stock Exchange, and zero otherwise. NASDAQ equals one if the IPO firm will be listed on the Nasdag
National Market System, and zero otherwise. AMEX equals one if the IPO firm will be listed on the American Stock Exchange, and zero
otherwise. TECH equals one if the firm is in a high tech industry [biotech, computer equipment, electronics, communications, & genera
technology (as defined by SDC)], and zero otherwise. VOL is the market-adjusted volatility of the IPO stock return, the log of the standard
deviation of daily returnsto the PO stock in the first 63 trading days after the IPO divided by the standard deviation of daily returns to the CRSP
equal-weighted market index of NY SE, Amex, and Nasdag-listed stocks during the same period. DP is the percentage change between middle of
the range of prices in the initial registration statement and the offer price. DP" equals DP when it is positive, and zero otherwise. MKT is the
return to the CRSP equal-weighted portfolio for the period between the filing date and the offering date for the IPO. MKT" is the return to the
market MKT when it is positive, and zero otherwise. The t-statistics use White's (1980) heteroskedasticity-consistent standard errors. R is the
coefficient of determination, adjusted for degrees of freedom. S(u) is the standard error of the regression. The sample sizeis 3,832 IPOs.

(1) ) ©) (4) (5 (6) (7) (8)

Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic
Constant 19.552 6.20 19.202 6.64 18.008 5.99 17.655 5.85
RANK -0.071 -0.61 -0.442 -4.10 -0.418 -3.91
TA -1.248 -5.45 -1.236 -6.96 -0.957 -4.39 -0.952 -4.38
NY SE 0.993 0.87 -1.191 -1.12 -1.472 -1.37
NASDAQ 0.629 0.71 -1.761 -2.12 -2.008 -2.37
AMEX -5.789 -3.90 -6.204 -4.60 -4.669 -3.21 -4.665 -3.20
TECH 3.709 474 3.715 4,70 1.225 1.78 1.249 1.82
VOL 4.077 543 4,185 6.02 3.954 5.79 3.965 5.80
DP 0.207 9.76 0.205 9.66
DP* 0.687 8.89 0.676 8.68
MKT 0.223 1.28
MKT? -0.156 -0.83
R? 0.047 0.047 0.221 0.222

S(u) 21.151 21.145 19.118 19.106




Table5
Descriptive Statistics for Expected and Unexpected Initial Returnsto | POs, 1985-97

The mean, median, standard deviation, minimum, and maximum of theinitial return to IPO investors (IR). The initia returns are weighted
by proceeds raised in the IPO within each calendar month. Autocorrelations for 12 lags (r ; to r 15), which have a large sample standard error of
0.08 under the hypothesis of no autocorrelation, are also shown.

The measure of expected initial returns, based on column (3) in table 4, uses data known at the time the IPO is filed (from the preliminary
prospectus) as well as the after-market volatility of the PO stock returns, where E[IR] is the expected initial return and IR - E[IR] is the unexpected
initial return.

The measure of expected initia returns, based on column (5) in table 4, uses data known at the time the 1PO is offered (including the price
update) as well as the after-market volatility of the 1PO stock returns, where E[IR] is the expected initial return and IR - E[IR] is the unexpected
initial return.

i Std ) M ) s 4 s le rs s Mg l1o0 M1 M2
Mean Median Dev  Min Max

Initial Returns (proceeds-weighted average of issued offered in month t)

IR 10.6 102 66 -48 272 042 030 018 010 012 006 021 024 013 021 017 011

Expectations at the time of the IPO, based on information in the preliminary prospectus and after-market return volatility [column (3), table 4]

E[IR] 13.0 133 26 36 188 030 032 027 013 017 014 0214 022 013 020 013 0129
IR - E[IR] -2.0 -24 69 -157 248 033 016 008 002 001 001 0212 019 -001 -0.08 0.06 -0.03
Expectations at the time of the IPO, based on information in the final prospectus and after-market return volatility [column (5), table 4]

E[IR] 10.9 107 54 51 303 044 025 021 0315 013 009 008 013 019 0212 013 0.07

IR - E[IR]
-0.7 13 61 -149 468 013 -006 007 011 005 004 -005 -003 -001 008 003 008




Table6

Relations between Initial Returnsto IPOsand
| PO Filingsor Offers, 1985-97

Granger F-tests for the incremental explanatory power of the two lags of the predictor variable, given
two lags of the dependent variable in VAR(2) models for initial PO returns and the measures of 1PO volume.
The return to IPO investors IR is the proceeds-weighted return to IPOs from SDC studied in table 5. The
columns labeled “Expected” represent VAR(2) models using the predicted initial return from the cross-sectional
regression models in table 4. Similarly, the columns labeled “Unexpected” represent VAR(2) models using the
forecast errors for the initial return from the cross-sectional regression models in table 4. For the IPO returns, two
forecasts are studied: first, using public information available at the time the IPO isfiled [cal. (3) in table 4], and
second, using public information available at the time of the IPO [cal. (5) in table 4]. The Granger F-tests are
corrected for heteroskedasticity.

Actual Expected Unexpected
F-test p-value F-test p-value F-test p-value

Expectations based on public information at the time the | PO isfiled,
along with the after-market volatility of the PO stock return [col. (3) in table 4]

NFIL predictsIR 1.87 0.155 0.93 0.393 2.60 0.074
IR predicts NFIL 5.86 0.003 218 0.114 3.93 0.020
NIPO predicts IR 0.04 0.962 0.39 0.676 0.45 0.637
IR predicts NIPO 4.99 0.007 257 0.077 525 0.005

Expectations based on public information at the time of the | PO,
along with the after -market volatility of the PO stock return [col. (5) in table 4]

NFIL predictsIR 2.80 0.061 2.68 0.068
IR predicts NFIL 4.50 0.011 0.56 0.574
NIPO predicts IR 0.72 0.485 2.35 0.095
IR predicts NIPO 535 0.005 2.76 0.063
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